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EDITORIAL NOTICE

Responding to requests for new information on a shorter timescale than the
monthly publication of the Minor Planet Circulars allows, the Minor Planet Center
has been experimenting by issuing Minor Planet Electronic Circulars with a “Daily
Orbit Update” that tabulates the orbits computed and identifications established
each day. The precision with which these orbits are published is such that it is
possible to derive 0’1-precision ephemerides. Higher-precision data can be obtained
by logging into the Computer Service for individual objects and into the WWW
version of the Extended Computer Service for the orbits en masse. The MPEC
publication is both to alert users to specific orbits and to provide specific references for
citing the orbits. Generally issued seven days a week, this publication is interrupted
for a few days each month while the MPC's themselves are being prepared. Since the
daily-update MPEC's are produced completely automatically, they are not entirely
error free, although the most obvious difficulties with them have been delays in the
automatic e-mailing, which requires the use of some U**x-based computers of dubious
reliability. During the course of the month, the daily arrival of new observations may
result in many different revisions of the orbit of a given object. Indeed, it happens
that several of the observations duplicate those already received, while others may
be initially assigned to the wrong object; partly to minimize the confusion that
subsequent documentation of corrections to the observations would necessarily entail,
it was therefore decided not to issue the observations themselves with the orbits. The
monthly cycle of MPC preparation allows the Minor Planet Center to pay proper
attention to these problems, and it is to the MPCs and MPSs that users should
therefore turn for more definitive information on orbits and observations alike.

The mailing of the printed MPCSs is also sometimes not without difficulties.
Several subscribers accidentally received two copies of the 1997 Dec. 16 MPSs and
no copy of the MPCs. Replacement copies of the MPC's were subsequently sent
to some of those subscribers affected. Subscribers who have still not received the
December MPC's should contact the subscriptions department, preferably by e-mail
to iausubs@cfa.harvard.edu. It is not necessary to return the duplicate MPSs.

This month the Minor Planet Center is publishing a record of more than 26 400
observations, some 20 percent greater than the previous record (set in December
1996). This month’s assignment of new permanent numbers to 115 minor planets is
37 percent greater than in any previous month. This takes the number of objects
beyond 2'3, the doubling from 2'? having been accomplished in only 8.6 years, the
shortest doubling time since the increase from 2° to 2° between 1854 and 1861 (an
increase now accomplished in ten days!). The average doubling time since the first
minor planet was discovered has been about 15 years.

ERRATA
MPC  Line 3
31027 4 For P. Pravec read L. Sarounovd
31027 8 For Ladislav Pravec read Jaroslav Saroun
31027 —19 For (7897) Bohuska read (7897) Bohuska

NEW OBSERVATORY CODES

The following listing is a continuation to that on MPC 30933. The longitudes A
are measured in degrees eastward from Greenwich, and the parallax constants p cos ¢’
and psin ¢’ are the product of the geocentric distance (in earth equatorial radii) and
the cosine and sine, respectively, of the geocentric latitude.

Obs. A pcos@d’  psing’

469 14.6320 0.67873 +0.73205 Courroux

632 11.1739 0.72380 +0.68773 San Polo A Mosciano
713 254.9897 0.76865 +0.63793 Thornton

733 263.3546 0.83802 +-0.54387 Allen, Texas

736 263.3357 0.87006 +0.49132 Houston

947  2.1244 0.65268 40.75511 Saint-Sulpice

CORRECTED OBSERVATIONS
The following observations correct those previously published.

Object Date uT 2000 62000 Reference Mag. Obs.
1997 WTao 1997 11 29.14100 03 18 31.22 +12 53 27.5 MPS 237 17.9 704
1997 WToo 1997 11 29.17483 03 18 26.29 +12 53 53.9 MPS 237 19.1 704
1997 WToo 1997 11 29.19363 03 18 23.47 +12 54 08.7 MPS 237 704
1997 WToo 1997 11 29.21233 03 18 20.67 +12 54 23.1 MPS 237 17.9 704
1997 WToo 1997 11 29.23374 03 18 17.50 +12 54 40.1 MPS 237 704
1997 WPa3 % 1997 11 29.28025 05 09 22.99 +26 16 23.5 MPS 238 18.3 704
1997 WPy3 1997 11 29.31721 05 09 12.09 426 16 26.8 MPS 238 19.0 704
1997 WPy3 1997 11 29.33627 05 09 06.71 +26 16 30.3 MPS 238 19.3 704
1997 WQ23 * 1997 11 29.31816 05 19 22.96 426 27 35.9 MPS 238 18.4 704
1997 WQ23 1997 11 29.38583 05 19 10.93 +26 27 52.4 MPS 238 18.7 704
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DELETED OBSERVATIONS

The following observations are to be deleted.

Object Date uT 2000 82000 Reference Obs.
1942 VC 1942 11 07.87831 02 27 50.42 +09 41 11.2 MPC 7530 062
1992 JP, 1992 05 05.91538 14 59 20.38 —04 56 25.2 MPC27595 095
1997 WTso 1997 11 07.27296 03 59 59.90 +09 51 34.1 MPS 237 704
1997 WToo 1997 11 07.29060 03 59 58.49 +09 51 37.9 MPS 237 704
1997 WToo 1997 11 07.30652 03 59 57.28 +09 51 42.6 MPS 237 704
1997 WToo 1997 11 07.32244 03 59 56.01 +09 51 46.1 MPS 237 704
1997 WToo 1997 11 07.34206 03 59 54.26 +09 51 51.4 MPS 237 704

IDENTIFICATION CHANGES
Continuation to MPC 30933.
Object Date UuT 2000 02000

1941 SP> %1941 09 25.9308 23 13 27.46 407 57 01.4 1941 SB 062
1986 RZ17 1986 09 11.95554 00 18 54.39 +11 56 20.5 1986 TJ 16.0 V. 095
1987 HV2 1987 04 30.26250 13 16 43.41 —08 43 08.1 1987 HQ 675
1990 BKg  * 1990 01 29.74166 09 09 31.43 418 35 05.6 1990 BX> 17.5 372
1990 BKs 1990 01 29.75139 09 09 30.92 418 35 05.7 1990 BX> 372
1990 QQ1e * 1990 08 26.20347 23 21 52.28 —05 55 00.1 1990 QRs 19.6 809
1990 QQ1e 1990 08 26.21667 23 21 51.72 —05 55 03.3 1990 QRs 809
1990 QQ1e 1990 08 26.22986 23 21 51.15 —05 55 08.0 1990 QRs 809
1994 BOs 1994 01 18.94849 09 41 19.00 +16 32 35.4 1994 BZ 175 R 098
1994 BOs 1994 01 18.97349 09 41 17.86 416 32 36.9 1994 BZ 098

1995 JA> %1995 05 05.64450 14 50 16.98 —09 39 18.0 1995 HT 17.2 399
1995 JA, 1995 05 05.65909 14 50 16.13 —09 39 16.5 1995 HT 399

1997 WPys * 1997 11 30.53236 04 13 22.28 426 37 16.3 1997 RS9 18.8 V 566
1997 WPys 1997 11 30.54242 04 13 21.63 +26 37 16.9 1997 RSo 184 V 566
1997 WPys 1997 11 30.55278 04 13 20.92 +26 37 17.5 1997 RSo 18.7 V 566
1997 XX11 * 1997 12 01.72699 04 00 14.93 427 48 40.2 1997 WU2g 327
1997 XXy11 1997 12 01.73053 04 00 14.69 +27 48 39.2 1997 WU29 18.6 327
1997 XXy 1997 12 01.73416 04 00 14.50 427 48 37.4 1997 WU2g 327

DOUBLE DESIGNATION

The following double designation, by S. Nakano, continues the list on MPC
21832:

1995 UlJyr = 1995 UNy7

ERRONEOUS IDENTIFICATION
The following identification is erroneous:
1987 HQ = (2925) Reference: MPC 16114

IDENTIFICATION

The following identification with a numbered minor planet, by G. V. Williams,
continues the list on MPC 30933:

1987 HV, = (2925)

Originally Mag. Obs.
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CRITICAL LIST OF MINOR PLANETS
The following list updates and is in the same form as that on MPC 28336:

1. Object observed at only one opposition:
(719)

2. Objects observed at only two oppositions:
(4581)  (4688)  (5335)  (5370)  (5797)  (6489)  (6491)  (7025)
(7236) (7822) (7839) (8014) (8034)

3. Objects observed at only three oppositions:
(2608) (3360) (3757) (3908) (4544) (5324) (5863) (6130)
(6322) (7335) (7336)

4. Objects observed at four or more oppositions, last more than ten years ago:
(1915)

5. Objects observed at four or more oppositions, only one night in last ten years:
(457) (1236) (1843) (1906)

6. Other poorly-observed objects observed at four or more oppositions:

(2100)  (2135)  (2285)  (2340)  (3200)  (3362)  (3416)  (3554)
(3607)  (3747)  (3750)  (3753)  (3800)  (3838)  (4034)  (4663)
(4769)  (4776)  (4878)  (5011)  (5381)  (5395)  (5590)  (5604)
(5786)  (5819)  (5828)  (5912)  (6037)  (6239)

OBSERVATIONS OF COMETS
Observations are published here for the following observatory codes:

046 Klet. 0.57-m f/5.2 reflector + CCD. Observers J. Tich4, M. Tichy and
Z. Moravec.

108 Montelupo. 0.30-m f/5.7 Schmidt-Cassegrain + CCD. Observers M. Tombelli
and G. Forti.

118 Modra. 0.6-m f/5.5 reflector + CCD. Observers A. Galdd, P. Kolény,
L. Kornos and A. Pravda.

143 Gnosca. 0.20-m f/6.3 reflector. Observer S. Sposetti.

352 Konan. 0.25-m f/6 reflector + CCD. Observer M. Hotta.

355 Hadano. 0.28-m f/5.0 reflector + CCD. Observer A. Asami.

360 Kuma Kogen. 0.60-m f/6.0 Ritchey-Chrétien + CCD. Observer
A. Nakamura.

372 Geisei. 0.21-m f/3.0 reflector. Observer T. Seki.

402 Dynic Astronomical Observatory. 0.60-m f/4.0 reflector + CCD. Observer
A. Sugie.

403 Kani. 0.28-m /6.3 Schmidt-Cassegrain + CCD. Observer Y. Mizuno.

422 Loomberah. 0.25-m f/4.1 reflector + CCD. Observer G. J. Garradd.

426 Woomera. 0.30-m f/3.3 Schmidt-Cassegrain + CCD. Observer
F. B. Zoltowski.

469 Courroux. 0.20-m f/6.3 reflector + CCD. Observer H. Lehmann. Measured
by R. Behrend.

504 Le Creusot. 0.40-m f/5 reflector + CCD. Observer J. C. Merlin.

540 Linz. 0.3-m f/5.2 Schmidt-Cassegrain + CCD. Observer E. Meyer.

568 Mauna Kea. 10-m Keck II telescope + CCD. Observer K. Meech, O. Hainaut
and J. Bauer.
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Santa Lucia Stroncone. 0.50-m f/2.8 Ritchey-Chrétien + CCD. Observers
A. Vagnozzi, G. Bernabei, V. Risoldi and V. Scirri.

Blauvac. 0.26-m f/5 reflector. Observer R. Roy.

Table Mountain, Wrightwood. 0.6-m reflector + CCD. Observer

W. M. Owen.

Kitt Peak. 0.91-m Spacewatch telescope. Observers T. Gehrels, J. Larsen,
J. Montani and J. V. Scotti.
LINEAR. 1.0-m f/2.15 reflector + CCD. Observers M. Blythe, F. Shelly and

M. Bezpalko. Measured by J. Stuart, H. Viggh and J. Sharma.

Needville. 0.46-m reflector + CCD. Observer W. G. Dillon.
Cocoa. 0.3-m reflector + CCD. Observer 1. Griffin.

Buenos AiressAAAA. 0.25-m f/6.3 reflector + CCD. Observers R. Caprio and
R. Mackintosh. Measured by R. Mackintosh and J. R. Carozza.
Los Molinos. 0.35-m f/6.4 reflector + CCD. Observers T. Gallardo, N. Sosa,
J. C. Tulic, O. Mendez and J. Scheck.
Saji Observatory. 1.03-m f/4.8 reflector + CCD. Observers M. Yamanishi,
A. Miyamoto, M. Aimoto and T. Oribe.

YGCO Chiyoda Observatory. 0.25-m f/6.0 reflector + CCD. Observer

T. Kojima.

Moriyama. 0.25-m f/6.3 reflector + CCD. Observer Y. Ikari.

Teide Observatory. 0.82-m f/11.3 reflector + CCD. Observers J. N. Gonzalez
and J. Licandro. Measured by R. Casas.
Church Stretton. 0.25-m Schmidt-Cassegrain + CCD. Observer S. P. Laurie.
Durham. 0.30-m reflector + CCD. Observers J. Lucey, I. W. Anderson and

D. T. Hutton.

Object

P/1993 K2
P/1993 K2

C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1

Date uT

P /1993 K2 (Helin-Lawrence)

1997 12 29.24171
1997 12 30.48341

C/1995 O1 (Hale-Bopp

1997 09 22.30938
1997 09 22.32834
1997 09 26.32116
1997 09 28.31305
1997 09 29.31561
1997 10 06.32503
1997 10 10.32249
1997 10 11.31347
1997 10 19.30536
1997 10 19.33205
1997 10 30.18555
1997 11 01.25917
1997 11 04.22390
1997 11 08.25999
1997 11 14.21688
1997 11 15.26357
1997 11 17.19784
1997 11 18.23014
1997 11 18.25252
1997 11 19.28185
1997 11 19.28349

Q2000 2000
04 20 15.60 +17 15 08.6
04 19 42.84 417 15 11.8
08 04 18.22 —33 48 07.1
08 04 18.79 —33 48 35.9
08 06 11.23 —35 29 54.2
08 07 00.56 —36 20 35.2
08 07 23.83 —36 46 05.2
08 09 29.84 —39 44 42.6
08 10 11.50 —41 26 19.0
08 10 18.26 —41 51 26.0
08 10 14.73 —4512 144
08 10 14.26 —45 12 54.6
08 06 59.97 —49 37 14.3
08 05 54.82 —50 26 07.9
08 04 03.10 —51 34 38.4
08 00 56.85 —53 05 25.2
07 55 04.51 —55 12 52.9
07 53 52.47 —55 34 22.9
07 51 31.29 —56 13 19.0
07 50 11.63 —56 33 39.2
07 50 09.82 —56 34 04.7
07 48 47.29 —56 54 04.6
07 48 47.15 —56 54 06.2

Mag.

N Obs.

568
568

C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1
C/1995 O1

1997 11 26.22595
1997 12 09.24068
1997 12 09.24245
1997 12 09.24504
1997 12 15.50700
1997 12 15.50782
1997 12 15.50865
1997 12 19.66641
1997 12 19.66976
1997 12 19.67304
1997 12 22.60258
1997 12 22.60340
1997 12 22.60423
1997 12 27.58595
1997 12 27.58901
1997 12 27.59300
1997 12 27.59612
1997 12 28.14822
1997 12 28.14906
1997 12 28.15003
1997 12 28.15082
1997 12 28.15361
1997 12 28.18251
1997 12 28.18354
1997 12 30.04976
1997 12 30.18727
1997 12 30.18769
1997 12 31.10865
1997 12 31.12149
1997 12 31.13560
1998 01 04.03095
1998 01 04.03995
1998 01 04.04484
1998 01 04.70686
1998 01 04.71044
1998 01 04.71105
1998 01 06.62955
1998 01 06.63281
1998 01 06.63624
1998 01 06.69174
1998 01 06.69236
1998 01 06.69296
1998 01 07.08063
1998 01 08.06219
1998 01 08.09233
1998 01 08.10381
1998 01 09.04323
1998 01 09.04583
1998 01 09.06887
1998 01 09.08860
1998 01 10.16807

07 38 09.63
07 12 04.91
07 12 04.61
07 12 04.30
06 57 09.45
06 57 09.30
06 57 09.18
06 46 40.59
06 46 40.06
06 46 39.57
06 39 07.16
06 39 07.04
06 39 06.90
06 26 11.30
06 26 10.80
06 26 10.22
06 26 09.71
06 24 43.80
06 24 43.69
06 24 43.59
06 24 43.41
06 24 42.96
06 24 38.46
06 24 38.32
06 19 50.02
06 19 28.57
06 19 28.53
06 17 07.62
06 17 05.67
06 17 03.45
06 07 16.13
06 07 14.90
06 07 14.13
06 05 36.19
06 05 35.68
06 05 35.59
06 00 56.84
06 00 56.37
06 00 55.84
06 00 47.84
06 00 47.76
06 00 47.74
05 59 52.45
05 57 33.20
05 57 28.86
05 57 27.22
05 55 16.06
05 55 15.74
05 55 12.48
05 55 09.74
05 52 41.15
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—58 59 54.2

—62 06 21.4

—62 06 23.0

—62 06 24.5

—63 09255 134 N
—63 09 26.0 13.1
—6309 26.4 13.3
—63 40 59.1

—63 41 00.5
—634101.9 11.9
—63 58 13.2 134
—63 58 13.5 13.3
—63 58 13.6 13.5
—64 17 57.9

—64 17 58.4

—64 17 58.8

—64 1759.3 113 N
—64 19 28.4

—64 19 28.4

—64 19 28.4

—64 19 28.6

—64 19 29.1

—64 19 33.0

—64 19 33.3

—64 23 25.6 10.0
—64 23 38.1 10.2
—64 23 38.9 10.1
—64 24 53.9

—64 24 54.5

—64 24 55.6

—64 26 07.2

—64 26 06.3

—64 26 06.2
—642538.2 13.7 N
—64 25 38.0 13.2
—64 25 38.0 13.7
—64 23 19.1

—64 23 18.7

—64 23 18.2 125
—64 23 12.6 13.7
—64 23 12.4 135
—64 23 12.3 134
—64 22 33.7 104
—64 20 38.3

—64 20 34.8

—64 20 33.1

—64 18 21.5

—64 18 21.3

—64 18 18.2

—64 18 15.2

—64 1514.1 103 T

HH3 Z'z2z2Z Zz

Z 'z

Hzz2Z2

834
844
844
844
422
422
422
426
426
426
422
422
422
426
426
426
426
844
844
844
844
844
844
844
844
844
844
844
844
844
844
844
844
422
422
422
426
426
426
422
422
422
844
844
844
844
844
844
844
844
844
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C/1996 P2
C/1996 P2
C/1996 P2

C/1997 Al
C/1997 A1
C/1997 A1
C/1997 A1
C/1997 Al
C/1997 Al

C/1997 BAg
C/1997 BAg
C/1997 BAg
C/1997 BAg
C/1997 BAg
C/1997 BAg

C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1

C/1996 J1 (Evans-Drinkwater)

1997 12 04.52882
1997 12 05.56840
1997 12 19.43264
1997 12 21.55456
1997 12 21.56474
1997 12 24.50000
1997 12 24.50000
1997 12 24.50625
1997 12 24.50625
1997 12 25.80218
1997 12 25.80663
1997 12 25.81102
1997 12 31.55627
1997 12 31.55627
1997 12 31.56218
1997 12 31.56218
1998 01 11.75413
1998 01 11.75616
1998 01 11.75995

02 10 31.44
02 10 04.52
02 06 06.67
02 05 49.41
02 05 49.31
02 05 20.80
02 05 33.63
02 05 20.87
02 05 33.63
02 05 29.67
02 05 29.65
02 05 29.64
02 05 20.61
02 05 32.96
02 05 20.63
02 05 32.98
02 07 12.53
02 07 12.55
02 07 12.60

+36 02

C/1996 P2 (Russell-Watson)

1997 12 31.21353
1997 12 31.22507
1997 12 31.23553

C/1997 Al (NEAT)

1997 12 24.48403
1997 12 24.48889
1997 12 24.49306
1997 12 25.51528
1997 12 25.51805
1997 12 25.52083

03 07 21.53
03 07 21.40
03 07 21.27

01 06 24.56
01 06 24.19
01 06 23.69
01 04 50.46
01 04 50.14
01 04 50.22

—09 23 58.8
—09 23 56.5
—09 23 54.0

C/1997 BAs (Spacewatch)

1997 12 24.74931
1997 12 24.75347
1997 12 30.44680
1998 01 09.82312
1998 01 09.83295
1998 01 09.83734

C/1997 D1 (Mueller)

1997 12 05.62014
1997 12 05.62847
1997 12 09.74696
1997 12 09.74973
1997 12 09.75251
1997 12 10.38681
1997 12 16.08694
1997 12 16.11999
1997 12 16.12887
1997 12 19.67531
1997 12 19.67887
1997 12 19.68304

09 43 50.52
09 43 50.43
09 41 37.96
09 36 47.02
09 36 46.63
09 36 46.56

05 24 41.58
05 24 39.16
05 05 07.06
05 05 06.24
05 05 05.46
05 02 07.46
04 36 19.39
04 36 10.68
04 36 08.30
04 21 10.35
04 21 09.48
04 21 08.51

—03 41

HH SHaES

HHH

221 N

19.9

—

200 T

18.7

18.5

17.6

17.6

10.5 T

142 T

14.7

C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1
C/1997 D1

P/1997 G1
P/1997 G1

C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1

1997 12 21.51632
1997 12 21.58073
1997 12 21.58420
1997 12 21.67509
1997 12 21.67898
1997 12 23.56480
1997 12 23.57504
1997 12 24.56064
1997 12 24.56192
1997 12 24.56560
1997 12 24.58924
1997 12 24.59201
1997 12 25.59602
1997 12 25.59881
1997 12 25.60159
1997 12 30.99742
1997 12 31.05849
1997 12 31.06006
1997 12 31.58378
1997 12 31.58900
1998 01 01.72701
1998 01 01.72934
1998 01 01.73559
1998 01 01.74057
1998 01 01.75604
1998 01 01.75965
1998 01 01.76551
1998 01 02.52331
1998 01 02.53610
1998 01 05.45487
1998 01 05.47048
1998 01 10.85961
1998 01 10.86605

P/1997 G1 (Montani)

1997 12 27.80686
1997 12 27.81762

C/1997 J1 (Mueller)

1997 12 05.63819
1997 12 05.64618
1997 12 21.65017
1997 12 21.65313
1997 12 21.69943
1997 12 21.71331
1997 12 23.67902
1997 12 23.69165
1997 12 24.66435
1997 12 24.67269
1997 12 25.60407
1997 12 25.60619
1997 12 25.61108
1997 12 25.66097
1997 12 25.66472

04 13 48.68
04 13 33.44
04 13 32.61
04 13 11.13
04 13 10.21
04 05 57.88
04 05 55.53
04 02 17.34
04 02 17.08
04 02 16.24
04 02 11.03
04 02 10.41
03 58 33.81
03 58 33.17
03 58 32.62
03 40 46.76
03 40 35.56
03 40 35.31
03 39 00.50
03 38 59.59
03 35 39.79
03 35 39.30
03 35 38.27
03 35 37.53
03 35 34.86
03 35 34.15
03 35 33.23
03 33 23.91
03 33 21.69
03 25 34.04
03 25 31.60
03 13 03.55
03 13 02.73

11 10 01.94
11 10 01.95

08 12 34.38
08 12 33.44
07 30 29.36
07 30 28.86
07 30 21.16
07 30 18.85
07 24 54.21
07 24 52.05
07 22 11.54
07 22 10.17
07 19 36.69
07 19 36.34
07 19 35.55
07 19 27.17
07 19 26.64

1998 JAN. 12
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1998 JAN. 12

C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1
C/1997 J1

C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2

1997 12 25.66793
1997 12 25.67137
1997 12 28.57809
1997 12 28.58707
1997 12 28.59421
1997 12 31.06120
1997 12 31.06713
1997 12 31.08508
1997 12 31.09363
1998 01 02.58089
1998 01 02.59353
1998 01 02.67955
1998 01 02.68163
1998 01 02.68440
1998 01 05.56502
1998 01 05.58274
1998 01 05.61366
1998 01 05.61562
1998 01 07.02818
1998 01 07.03602
1998 01 08.82701
1998 01 08.83104
1998 01 08.84363
1998 01 08.84508
1998 01 08.84596
1998 01 08.84799
1998 01 08.84954
1998 01 09.66649
1998 01 09.68160
1998 01 10.96729
1998 01 10.97247

07 19 26.04
07 19 25.57
07 11 28.72
07 11 27.26
07 11 26.08
07 04 46.13
07 04 45.18
07 04 42.76
07 04 41.09
06 58 04.79
06 58 02.73
06 57 49.09
06 57 48.79
06 57 48.34
06 50 20.90
06 50 18.08
06 50 13.39
06 50 13.08
06 46 38.71
06 46 37.51
06 42 11.47
06 42 10.87
06 42 08.88
06 42 08.72
06 42 08.67
06 42 08.31
06 42 07.97
06 40 08.66
06 40 06.49
06 37 01.65
06 37 00.92

C/1997 J2 (Meunier-Dupouy)

1997 05 27.97604
1997 10 03.82425
1997 10 10.82565
1997 10 24.83712
1997 11 06.79700
1997 11 12.77120
1997 11 30.77593
1997 12 01.74420
1997 12 05.78554
1997 12 05.78781
1997 12 05.78832
1997 12 05.78975
1997 12 05.79275
1997 12 05.79330
1997 12 07.71446
1997 12 07.71838
1997 12 07.72229
1997 12 07.72621
1997 12 07.73013
1997 12 07.73404

10 47 34.36
15 07 32.72
15 29 30.16
16 13 31.81
16 53 33.79
17 11 33.66
18 03 18.37
18 05 58.08
18 16 56.01
18 16 56.39
18 16 56.45
18 16 56.66
18 16 57.18
18 16 57.23
18 22 04.97
18 22 05.62
18 22 06.22
18 22 06.86
18 22 07.45
18 22 08.07

+72 46 1
+60 17 1
+59 04 5
+56 22 3
+53 33 4
+52111
+47 53 4
+47 39 52.4
+46 42 10.5
446 42 08.2
+46 42 07.6

STORO Jw !
NN 3 > N> N

16.4

14.8

15.9

15.0
15.2

14.5
15.3

16.7

15.0

—

—— = =

149 T

155 T

16.4

15.4

12.6

T

C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2
C/1997 J2

C/1997 O1
C/1997 O1
C/1997 O1
C/1997 O1
C/1997 O1
C/1997 O1

C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1

M.P.C. 31049

1997 12 07.73795 18 22 08.71 +46 14 3
1997 12 07.74187 18 22 09.33 +46 14 2
1997 12 07.74579 18 22 09.96 +46 14 2
1997 12 07.74971 18 22 10.59 +46 14 2
1997 12 09.72432 18 27 23.36 445 46 3
1997 12 09.72952 18 27 24.27 +45 46 3
1997 12 09.73400 18 27 24.88 +45 46 2
1997 12 09.73834 18 27 25.57 +45 46 2
1997 12 09.74270 18 27 26.23 +45 46 1
1997 12 09.80755 18 27 36.49 +45 45 2
1997 12 09.81146 18 27 37.06 +45 45 2
1997 12 09.81538 18 27 37.75 +45451
1997 12 09.81931 18 27 38.32 +4545 1
1997 12 09.82322 18 27 38.96 445451
1997 12 14.37890 18 39 26.90 +44 415
1997 12 14.38098 18 39 27.22 +44 415
1997 12 14.38307 18 39 27.52 +44 415
1997 12 15.36635 18 41 57.85 +44 28 2
1997 12 15.37879 18 41 59.72 +44 28 1
1997 12 15.38642 18 42 00.86 +44 28 1
1997 12 24.39288 19 04 16.76 442 28 4
1997 12 24.39583 19 04 17.17 442 28 4.
1997 12 30.96841 19 19 45.64 +41 06 4
1997 12 30.97556 19 19 46.66 +41 06 4
1997 12 30.99079 19 19 48.72 +41 06 3
1997 12 31.37015 19 20 41.15 +4101 5
1997 12 31.37395 19 20 41.73 +41015
1998 01 01.70557 19 23 44.64 +40455
1998 01 01.70703 19 23 44.76 +40455
1998 01 01.70824 19 23 44.98 440455
1998 01 11.98061 19 46 21.85 +38 50 5
1998 01 11.98597 19 46 22.57 +38 50 4
1998 01 11.99193 19 46 23.30 +38 50 4

C/1997 O1 (Tilbrook)
1997 12 13.85818 15 22 39.60 426 10
1997 12 13.86245 15 22 39.97 426 10
1997 12 27.84535 15 37 13.38 +31 18
1997 12 27.84943 15 37 13.45 +31 18
1998 01 11.13196 15 50 44.04 437 24
1998 01 11.13676 15 50 44.28 +37 24

C/1997 T1 (Utsunomiya)
1997 10 24.85528 19 20 51.70 445 59 15.5
1997 10 27.91965 19 12 31.93 +41 49 49.6
1997 10 31.83443 19 04 44.39 +36 59 30.1
1997 11 06.78398 18 56 55.71 430 38 52.4
1997 11 07.76363 18 55 58.50 +29 42 48.8
1997 11 10.78815 18 53 28.48 +27 00 37.6
1997 11 10.78912 18 53 28.44 +27 00 34.2
1997 11 10.79010 18 53 28.42 +27 00 31.3
1997 11 12.78257 18 52 08.38 425 21 58
1997 11 17.40174 18 49 47.74 421 56 27

.5
3
1997 11 21.72235 18 48 20.51 419 09 12.6
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14.4
14.4
14.4
14.6
14.3
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13.1
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M.P.C. 31050

C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1
C/1997 T1

P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3
P/1997 T3

P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1

1997 11 27.41632 18 47 12.01 415 59 38.2
1997 12 01.70789 18 46 46.51 +13 55 48.5
1997 12 06.72161 18 46 36.35 +11 48 16.1
1997 12 06.73544 18 46 36.31 +11 47 55.2
1997 12 06.74853 18 46 36.29 +11 47 37.1
1997 12 14.36623 18 46 49.47 409 02 16.4
1997 12 14.36762 18 46 49.47 409 02 14.7
1997 12 14.36900 18 46 49.48 409 02 13.1
1997 12 15.34591 18 46 52.95 408 43 03.7
1997 12 15.35090 18 46 53.01 +08 42 58.4
1997 12 15.38403 18 46 53.03 +08 42 20.0
1997 12 18.39306 18 47 05.57 +07 46 01.3
1997 12 19.37986 18 47 10.27 407 28 19.7
1997 12 25.37685 18 47 42.77 +05 48 18.9
1997 12 25.37824 18 47 42.75 405 48 18.2

P/1997 T3
1997 11 24.55937 00 55 20.65 +01 53 34.0
1997 11 26.57014 00 55 04.46 +01 54 45.4
1997 11 27.45590 00 54 58.65 +01 55 26.1
1997 11 27.54167 00 54 58.03 +01 55 30.4
1997 12 04.49557 00 54 34.92 +02 03 11.4
1997 12 05.54028 00 54 35.15  +02 04 43.9
1997 12 21.77920 00 56 41.10 +02 41 08.4

1997 12 21.78267 00 56 41.12 +02 41 09.9
1997 12 21.78615 00 56 41.23 +02 41 10.8
1997 12 25.42078 00 57 40.12 +02 52 21.6
1997 12 25.42494 00 57 40.19 402 52 23.7
1997 12 25.42911 00 57 40.35 +02 52 23.7
1997 12 28.11756 00 58 30.87 +03 01 20.4
1997 12 28.12984 00 58 31.11 +03 01 22.5
1997 12 28.13995 00 58 31.31 +03 01 25.1
1998 01 02.48822 01 00 29.46 +03 20 50.6
1998 01 02.49412 01 00 29.59 403 20 52.0
1998 01 02.50072 01 00 29.70 +03 20 52.5
P/1997 V1 (Larsen)
1997 11 24.57604 00 13 55.42 +10 38 00.0
1997 11 26.58646 00 14 19.93 +10 30 20.9
1997 11 30.23264 00 15 15.89 410 17 52.3
1997 11 30.25451 00 15 16.31 410 17 47.9
1997 11 30.26927 00 15 16.55 410 17 45.4
1997 12 04.46944 00 16 39.22 410 05 39.7
1997 12 05.55642 00 17 03.45 410 02 56.5
1997 12 05.82291 00 17 09.82 410 02 16.0
1997 12 05.82669 00 17 09.90 +10 02 14.9
1997 12 14.39947 00 21 07.01 409 46 39.4
1997 12 14.40294 00 21 07.12 409 46 39.1
1997 12 14.40641 00 21 07.20 +09 46 38.6
1997 12 15.40709 00 21 39.56 +09 45 27.4
1997 12 15.42792 00 21 40.08 +09 45 26.8
1997 12 18.40946 00 23 22.08 409 42 43.8
1997 12 21.53316 00 25 17.33 +09 41 06.1
1997 12 21.54705 00 25 17.81 409 41 04.4

11

144 T

11.4

— =
— =
ot ot

=

11.8 T

19.9

19.5 N

19.5

Z

19.2 T

19.7

22.2
20.8
20.4
19.3

17.5

—

HHE=32Z

RS

H

179 T

17.0

—

P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1
P/1997 V1

6P
6P

1997 12 21.76804 00 25 26.54
1997 12 21.77000 00 25 26.59
1997 12 21.77266 00 25 26.69
1997 12 24.43542 00 27 12.34
1997 12 24.43993 00 27 12.50
1997 12 25.39853 00 27 52.09
1997 12 25.40132 00 27 52.17
1997 12 25.40410 00 27 52.32
1997 12 28.11115 00 29 47.98
1997 12 28.12313 00 29 48.49
1997 12 31.48448 00 32 20.62
1997 12 31.51252 00 32 21.78
1997 12 31.70867 00 32 31.07
1997 12 31.71088 00 32 31.14
1997 12 31.71490 00 32 31.33
1998 01 02.46322 00 33 54.04
1998 01 02.46947 00 33 54.36
1998 01 10.71049 00 40 54.52
1998 01 10.71405 00 40 54.61
1998 01 10.71569 00 40 54.79
1998 01 10.71913 00 40 54.94
1998 01 10.72373 00 40 55.11

6P /d’Arrest
1997 12 30.34281 08 38 35.99
1997 12 30.39078 08 38 34.40

9P /Tempel 1
1997 12 29.22962 05 29 11.21

10P/Tempel 2
1997 12 30.49632 11 48 38.48
1998 01 02.80280 11 49 09.14
1998 01 02.80975 11 49 09.17
1998 01 02.84308 11 49 09.36
1998 01 02.85002 11 49 09.51

22P /Kopff
1997 12 29.21785 03 33 04.59
1997 12 31.59238 03 32 09.02
1997 12 31.60106 03 32 08.76

1998 JAN. 12

409 41 00.4
409 41 00.2
409 41 00.1
409 40 40.
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29P /Schwassmann-Wachmann 1

1997 12 09.85075 13 23 04.33
1997 12 09.85403 13 23 04.55
1997 12 09.85631 13 23 04.62
1997 12 10.82713 13 23 35.47
1997 12 10.83118 13 23 35.66
1997 12 10.83711 13 23 35.97
1997 12 27.85452 13 31 40.25
1997 12 27.85710 13 31 40.14
1997 12 30.65389 13 32 47.99

43P /Wolf-Harrington

1997 12 09.86323 10 05 55.12
1997 12 09.86601 10 05 55.22

—08 45 39.2
—08 45 44.2
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1998 JAN. 12

1997 12 10.73229
1997 12 10.75660
1997 12 13.87084
1997 12 13.87440
1997 12 24.67768
1997 12 24.68164
1997 12 24.68597
1997 12 24.76597
1997 12 24.76875
1997 12 25.70592
1997 12 25.72220
1997 12 30.24244
1997 12 30.25887
1997 12 30.26870
1997 12 31.19753
1997 12 31.21219
1997 12 31.23200
1998 01 02.69877
1998 01 02.70390
1998 01 02.70571
1998 01 02.74794
1998 01 02.75558
1998 01 04.10138
1998 01 04.10431
1998 01 04.11454
1998 01 04.11530
1998 01 04.12821
1998 01 07.25397
1998 01 07.27664
1998 01 11.04098
1998 01 11.05009

10 06 37.54
10 06 38.69
10 08 56.67
10 08 56.74
10 14 17.24
10 14 17.31
10 14 17.40
10 14 18.63
10 14 18.68
10 14 34.15
10 14 34.38
10 15 20.23
10 15 20.29
10 15 20.27
10 15 23.96
10 15 23.95
10 15 23.98
10 15 23.56
10 15 23.53
10 15 23.47
10 15 23.23
10 15 23.17
10 15 17.43
10 15 17.39
10 15 17.30
10 15 17.29
10 15 17.21
10 14 46.50
10 14 46.15
10 13 40.96
10 13 40.73

46P /Wirtanen

1997 12 30.64882

15 01 00.02

48P /Johnson

1997 12 21.40461
1997 12 26.46816
1997 12 26.47247
1997 12 26.47704

55P /Tempel-Tuttle

1997 12 03.85000
1997 12 05.83924
1997 12 09.77894
1997 12 09.78241
1997 12 09.78588
1997 12 10.80905
1997 12 10.81395
1997 12 10.81865
1997 12 18.84177
1997 12 18.84530
1997 12 18.84941
1997 12 21.73330

21 45 59.49
21 55 54.38
21 55 54.92
21 55 55.51

12 31 49.38
12 32 42.90
12 34 21.66
12 34 21.78
12 34 21.85
12 34 45.48
12 34 45.64
12 34 45.72
12 37 16.40
12 37 16.36
12 37 16.49
12 37 49.63

—09 04 54.9
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1997 12 21.73754
1997 12 21.74187
1997 12 24.77483
1997 12 24.77778
1997 12 25.73020
1997 12 25.73367
1997 12 25.73714
1997 12 27.73919
1997 12 27.76178
1997 12 27.76419
1997 12 27.79635
1997 12 27.79913
1997 12 27.86164
1997 12 27.86394
1997 12 27.86678
1997 12 30.59830
1997 12 31.66833
1997 12 31.67434
1997 12 31.68630
1998 01 01.08896
1998 01 01.09167
1998 01 01.09438
1998 01 01.24670
1998 01 01.27222
1998 01 02.76688
1998 01 02.77226
1998 01 02.77793
1998 01 02.79201
1998 01 02.79514
1998 01 02.79861
1998 01 05.84569
1998 01 05.85297
1998 01 05.86889
1998 01 07.71499
1998 01 07.73517
1998 01 07.75068
1998 01 09.76493
1998 01 09.77422
1998 01 09.84171
1998 01 09.85244
1998 01 09.92167
1998 01 09.92206
1998 01 09.92245
1998 01 09.92284
1998 01 09.92324
1998 01 09.92363
1998 01 09.92402
1998 01 09.92441
1998 01 09.92480
1998 01 09.92520
1998 01 09.94910
1998 01 09.94950
1998 01 09.94989

12 37 49.69
12 37 49.67
12 38 05.96
12 38 05.94
12 38 06.20
12 38 06.17
12 38 06.16
12 37 56.58
12 37 56.33
12 37 56.32
12 37 55.97
12 37 55.94
12 37 55.09
12 37 55.03
12 37 55.01
12 37 12.70
12 36 44.46
12 36 44.28
12 36 43.91
12 36 30.63
12 36 30.53
12 36 30.44
12 36 25.65
12 36 24.67
12 35 21.38
12 35 21.06
12 35 20.75
12 35 20.07
12 35 19.90
12 35 19.69
12 31 41.03
12 31 40.28
12 31 38.55
12 27 50.30
12 27 47.06
12 27 44.49
12 20 52.32
12 20 49.68
12 20 30.79
12 20 27.69
12 20 10.42
12 20 10.25
12 20 10.13
12 20 10.02
12 20 09.93
12 20 09.86
12 20 09.74
12 20 09.55
12 20 09.50
12 20 09.40
12 20 02.61
12 20 02.52
12 20 02.40

M.P.C. 31051

+53 10 07.6
+53 10 11.9
+53 10 18.6
+53 10 23.3
+53 10 28.8
+53 10 33.5
+53 10 38.4
+53 10 44.3
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M.P.C. 31052

65P

65P

69P
69P
69P
69P
69P
69P

1998 01 09.95028
1998 01 09.95067
1998 01 09.95106
1998 01 09.95146
1998 01 09.95185
1998 01 09.95224
1998 01 09.95263
1998 01 10.67840
1998 01 10.68237
1998 01 10.68543

12 20 02.30
12 20 02.22
12 20 02.13
12 20 01.96
12 20 01.84
12 20 01.78
12 20 01.63
12 16 11.69
12 16 10.36
12 16 09.17

56P /Slaughter-Burnham

1997 04 16.49550
1997 04 16.50457
1997 04 16.51705
1997 04 16.52995
1997 04 16.54218
1997 12 30.60978
1997 12 30.61803
1997 12 30.62601

62P /Tsuchinshan 1

1997 12 25.43879
1997 12 25.44296
1997 12 25.44713
1997 12 31.18407
1997 12 31.19562
1997 12 31.20632
1997 12 31.52259
1997 12 31.52919
1997 12 31.53544
1998 01 02.56738
1998 01 02.57329
1998 01 10.75683
1998 01 10.77215
1998 01 11.73810
1998 01 11.74292
1998 01 11.74613

12 02 24.23
12 02 24.04
12 02 23.70
12 02 23.47
12 02 23.05
13 16 26.63
13 16 26.71
13 16 26.81

01 50 38.03
01 50 38.06
01 50 38.17
01 52 40.26
01 52 40.48
01 52 40.78
01 52 49.84
01 52 49.95
01 52 50.11
01 53 52.52
01 53 52.79
01 59 33.94
01 59 34.73
02 00 24.23
02 00 24.47
02 00 24.64

65P/Gunn

1997 12 24.42587
1997 12 24.42951
1997 12 31.47354
1997 12 31.47783
1998 01 11.70178
1998 01 11.70359
1998 01 11.70689

00 17 23.81
00 17 23.94
00 21 04.92
00 21 05.06
00 28 07.21
00 28 07.28
00 28 07.44

69P /Taylor

1997 12 06.07630
1997 12 06.07873
1997 12 06.08155
1997 12 06.08444
1997 12 06.08641
1997 12 10.79367

08 25 59.29
08 25 59.36
08 25 59.45
08 25 59.55
08 25 59.61
08 28 19.92

—03 36

400 17 44.1
400 17 47.5
400 17 49.3

—07 17 34.3
—07 17 32.6
—06 30 46.2

12.6

18.8

19.8
22.4
19.7
18.8

19.0

16.5

16.8
17.5

17.3

T
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372

1997 12 11.81319
1997 12 21.60938
1997 12 21.71852
1997 12 21.72620
1997 12 24.68308
1997 12 24.69920
1997 12 24.70399
1997 12 24.70903
1997 12 25.68874
1997 12 25.69152
1997 12 25.69429
1997 12 27.64379
1997 12 27.65037
1997 12 31.59380
1997 12 31.59855
1997 12 31.60205
1997 12 31.68288
1997 12 31.68779
1998 01 02.65801
1998 01 02.66426
1998 01 04.57909
1998 01 04.59427
1998 01 05.60114
1998 01 05.61379
1998 01 05.66100
1998 01 05.67265
1998 01 08.99873
1998 01 09.00572
1998 01 09.00832
1998 01 11.00308
1998 01 11.01093

08 28 44.84
08 31 01.09
08 31 01.23
08 31 01.25
08 31 03.94
08 31 03.85
08 31 03.91
08 31 03.89
08 31 00.89
08 31 00.86
08 31 00.84
08 30 49.32
08 30 49.28
08 30 03.66
08 30 03.55
08 30 03.50
08 30 02.06
08 30 01.88
08 29 28.46
08 29 28.32
08 28 49.52
08 28 49.15
08 28 26.34
08 28 26.00
08 28 24.73
08 28 24.47
08 26 58.12
08 26 57.90
08 26 57.82
08 25 59.06
08 25 58.80

71P /Clark

1997 12 29.27485
1997 12 30.29690

05 16 53.29
05 16 05.90

78P /Gehrels 2

1997 11 24.77708
1997 11 26.70382
1997 11 26.76233
1997 12 03.68993
1997 12 04.61753
1997 12 09.76701
1997 12 09.76979
1997 12 09.77257
1997 12 10.72674
1997 12 19.68487
1997 12 19.68793
1997 12 19.69141
1997 12 19.92965
1997 12 19.93215
1997 12 19.93434
1997 12 21.63976
1997 12 21.64427

06 58 00.72
06 57 27.87
06 57 26.60
06 54 30.26
06 54 00.50
06 50 50.95
06 50 50.81
06 50 50.74
06 50 11.83
06 43 20.97
06 43 20.80
06 43 20.63
06 43 09.09
06 43 08.96
06 43 08.86
06 41 43.68
06 41 43.44
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+21 38 37.1
+21 38 41.3
+21 40 17.4
+21 40 22.6
+22 19 28.7

oo e

+23 20 24.4
+24 28 36.3
+24 28 45.2
+24 28 48.5
+25 09 55.6
+25 10 05.3

+28 01 39.8
+28 01 14.9

170 T

16.5
15.5

e

=

15.6 T
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87P

103P
103P
103P
103P
103P
103P
103P

1997 12 21.68532
1997 12 21.69493
1997 12 21.71076
1997 12 23.59716
1997 12 23.60638
1997 12 27.61457
1997 12 27.62397
1997 12 28.07993
1997 12 29.01962
1997 12 29.02068
1997 12 29.02139
1997 12 31.03718
1997 12 31.04456
1997 12 31.57560
1997 12 31.59528
1997 12 31.62455
1997 12 31.63252
1997 12 31.66947
1997 12 31.67537
1998 01 02.54959
1998 01 02.55786
1998 01 02.63944
1998 01 02.64398
1998 01 02.64630
1998 01 05.60382
1998 01 05.60874
1998 01 06.55921
1998 01 06.56354
1998 01 06.79256
1998 01 06.80039
1998 01 06.80823
1998 01 06.98606
1998 01 06.99544
1998 01 07.99402
1998 01 09.68840
1998 01 09.69826
1998 01 10.89291
1998 01 10.90079

06 41 41.29
06 41 40.70
06 41 39.93
06 40 04.69
06 40 04.18
06 36 39.42
06 36 38.89
06 36 15.32
06 35 27.41
06 35 27.35
06 35 27.31
06 33 45.28
06 33 44.88
06 33 18.47
06 33 17.42
06 33 15.93
06 33 15.51
06 33 13.61
06 33 13.29
06 31 40.72
06 31 40.24
06 31 36.13
06 31 35.90
06 31 35.79
06 29 13.98
06 29 13.81
06 28 29.74
06 28 29.58
06 28 19.22
06 28 18.87
06 28 18.54
06 28 10.01
06 28 09.58
06 27 24.49
06 26 10.13
06 26 09.62
06 25 19.31
06 25 18.96

86P/Wild 3

1997 12 30.31490
1997 12 30.32289

04 14 37.25
04 14 36.97

87P /Bus

1997 12 30.27298

01 22 31.59

103P /Hartley 2

1997 12 11.44118
1997 12 11.45160
1997 12 12.65953
1997 12 12.67014
1997 12 15.39612
1997 12 15.39960
1997 12 17.44297

21 52 38.48
21 52 41.22
21 57 54.26
21 57 57.01
22 09 56.88
22 09 57.76
2219 10.06

+13 09

+13 11 13.5
+13 12 04.6
+13 12 04.8

—09 18 23
—09 18 20.
—09 15 17

5

—09 06 44.4
—08 58 47.9

125 T

13.8 T

133 T

13.6 T

126 T

132 T

13.7 T

142 T

13.6 T

—
w
[\
—

140 T

13.8 T

122 T 4

15.1 N

568
568

568

897
897
118
118
897
897
422

103P

128P-B
128P-B
128P-B
128P-B
128P-B
128P-B

1997 12 17.44364
1997 12 17.44431
1997 12 21.45573
1997 12 21.45975
1997 12 23.46237
1997 12 23.46318
1997 12 23.46401
1997 12 29.38786
1997 12 29.39363
1997 12 31.41091
1997 12 31.43465
1998 01 07.79634
1998 01 07.83360
1998 01 11.69266
1998 01 11.69411
1998 01 11.69565

22 19 10.25
2219 10.40
22 37 45.33
22 37 46.48
2247 17.24
22 47 17.46
22 47 17.72
2316 17.01
23 16 18.69
23 26 25.97
23 26 33.11
00 04 18.27
00 04 29.87
00 24 36.99
00 24 37.41
00 24 37.91

104P /Kowal 2

1997 10 05.80868
1997 10 05.83090
1997 12 20.45998
1997 12 20.47808
1997 12 20.49317
1997 12 21.46347
1997 12 21.47785
1997 12 21.48027
1997 12 24.41753
1997 12 24.42083
1997 12 31.44234
1997 12 31.45432
1997 12 31.69287
1997 12 31.69433
1997 12 31.69557
1998 01 08.76561
1998 01 08.77720
1998 01 09.75812
1998 01 09.76204
1998 01 09.76595
1998 01 09.77378
1998 01 09.77770
1998 01 11.68829
1998 01 11.68998
1998 01 11.69127

22 07 17.89
22 07 17.16
23 12 47.85
23 12 50.12
23 12 51.92
23 14 55.57
23 14 57.43
23 14 57.73
23 21 20.64
23 21 21.08
23 37 26.55
23 37 28.29
23 38 02.45
23 38 02.63
23 38 02.81
23 57 57.42
23 57 59.22
00 00 29.79
00 00 30.61
00 00 31.01
00 00 32.14
00 00 32.85
00 05 30.16
00 05 30.43
00 05 30.61

115P /Maury

1997 12 30.53161

128P /Shoemaker-Holt

1997 11 26.16872
1997 11 26.19276
1997 11 26.21662
1997 11 29.25737
1997 11 29.30942
1997 11 29.32848

07 18 16.00

04 22 28.13
04 22 26.96
04 22 25.83
04 20 19.30
04 20 17.06
04 20 16.21

M.P.C. 31053

—08 58 47.5
—08 58 47.4
—08 40 05.7
—08 40 04.4
—08 28 35.9
—08 28 35.8

407 21
+07 21
407 21 23.6
+07 21 27.6
+07 29 07.0
+07 29 08.0
407 29 08.3

o000 OOWSIIN W

409 15 41.2

14.3 N

14.8 N

16.7 T

131 T

132 T

13.0 T

155 T 3

173 T
172 T
183 T

568

704
704
704
704
704
704



M.P.C. 31054

128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B
128P-B

1997 11 29.34710
1997 11 29.36781
1997 12 05.80214
1997 12 05.80615
1997 12 05.81387
1997 12 06.82258
1997 12 06.82691
1997 12 06.83731
1997 12 06.84317
1997 12 06.85370
1997 12 07.81271
1997 12 07.81773
1997 12 07.82109
1997 12 07.83428
1997 12 09.66807
1997 12 09.67015
1997 12 09.67223
1997 12 09.73543
1997 12 09.73819
1997 12 09.74097
1997 12 21.58889
1997 12 21.59184
1997 12 24.60104
1997 12 24.60382
1997 12 25.60985
1997 12 25.64096
1997 12 25.84950
1997 12 25.85377
1997 12 25.86801
1997 12 27.19544
1997 12 27.19963
1997 12 27.20383
1997 12 27.89878
1997 12 27.90360
1997 12 27.90574
1997 12 31.53358
1997 12 31.54890
1997 12 31.62745
1997 12 31.63370
1998 01 10.84421

04 20 15.36
04 20 14.34
04 15 50.94
04 15 50.76
04 15 50.42
04 15 10.20
04 15 10.03
04 15 09.60
04 15 09.36
04 15 08.93
04 14 31.14
04 14 30.95
04 14 30.78
04 14 30.27
04 13 19.04
04 13 18.96
04 13 18.87
04 13 16.37
04 13 16.27
04 13 16.10
04 06 36.70
04 06 36.61
04 05 15.86
04 05 15.80
04 04 51.09
04 04 50.23
04 04 45.42
04 04 45.32
04 04 44.96
04 04 14.42
04 04 14.34
04 04 14.23
04 03 59.13
04 03 59.03
04 03 58.99
04 02 49.79
04 02 49.53
04 02 48.11
04 02 48.02
04 01 06.90

+17 38 17 2
+17 38 15.6
+17 35 44.8
+17 35 44.2
+17 35 43.9
+17 35 41.4
+17 31 02.
+17 31
+17 31
+17 30
+17 30
+17 30
+17 05
+17 05
+17 00
417 00
+16 58
+16 58
+16 58

R WWWUIGNNNDNOTOIOTO O
RO R 0N WHHENFENDNE

+++
— =
D Oy O
ot Ot Ot
S 00 o

129P /Shoemaker-Levy 3

1997 12 04.64744
1997 12 04.65022
1997 12 04.65300
1997 12 09.81624
1997 12 09.81902
1997 12 09.82179
1997 12 24.73003
1997 12 24.73524
1997 12 25.64549
1997 12 25.65267
1997 12 31.12714

08 05 37.04
08 05 36.98
08 05 37.02
08 04 32.54
08 04 32.41
08 04 32.42
07 57 47.43
07 57 47.23
07 57 13.04
07 57 12.81
07 53 27.95

+22 38 24.9
+22 38 25.3
+22 38 24.9

18.0

HH

147T

14.9

153 T

152 T

15,5 T

155 T

154 T

15.0

16.2

17.0
16.7
16.7

16.9

Haz3

H a3 =S

Hoa 8 S

1997 12 31.13542 07 53 27.54
1997 12 31.13934 07 53 27.38
1998 01 02.64551 07 51 35.48
1998 01 02.65176 07 51 35.18
1998 01 06.61733 07 48 28.84
1998 01 06.62456 07 48 28.52
1998 01 06.62789 07 48 28.34
1998 01 07.07169 07 48 06.74
1998 01 07.08605 07 48 06.03
1998 01 07.11601 07 48 04.53
1998 01 07.88174 07 47 27.72
1998 01 07.88513 07 47 27.55
1998 01 07.89152 07 47 27.22
1998 01 08.85992 07 46 39.91
1998 01 08.88909 07 46 38.43
1998 01 08.90168 07 46 37.79
1998 01 10.93078 07 44 57.54
1998 01 10.94185 07 44 56.98

131P /Mueller 2
1997 12 31.17829 01 25 24.82
1997 12 31.18916 01 25 25.34
1997 12 31.20120 01 25 25.92

132P /Helin-Roman-Alu 2

1997 12 04.58204 02 04 34.33
1997 12 04.58482 02 04 34.39
1997 12 04.58759 02 04 34.46
1997 12 24.54427 02 17 14.86
1997 12 24.54965 02 17 15.14
1997 12 25.57581 02 18 10.88
1997 12 25.58205 02 18 11.17
1997 12 26.48223 02 19 01.68
1997 12 26.48581 02 19 01.87
1997 12 31.21945 02 23 44.30
1997 12 31.23014 02 23 44.96
1997 12 31.24078 02 23 45.61
1997 12 31.54204 02 24 04.86
1997 12 31.54863 02 24 05.26
1998 01 11.79218 02 37 16.96
1998 01 11.79535 02 37 17.18
1998 01 11.79743 02 37 17.34

134P /Kowal-Vavrova
1997 12 03.78055 10 25 18.27
1997 12 29.53007 10 33 29.03
1997 12 29.54056 10 33 29.13
1997 12 29.55019 10 33 29.23
1997 12 31.47875 10 33 40.78
1997 12 31.49737 10 33 40.86
1997 12 31.51360 10 33 40.92
1998 01 02.76756 10 33 49.59
1998 01 02.81981 10 33 49.65

1998 JAN. 12
+22 39 44.7
+22 39 44.8
+2240416 160 T
+22 40 41.7
+22 42 10.2
+22 42 10.5
42242106 175 T
+22 42 13.1
+22 42 13.5
+22 42140 162 T
+22 42 28.7
422 42 28.8
+22 42 28.7 163 T
+22 42 46.6
+22 42 47.2
42242473 163 T
+22 43 20.5
42243205 162 T
407 04 25.1 23.0 N
+07 04 26.7 20.6 T
+07 04 28.8 20.5 T
+03 57 56.3
403 57 57.0
403 57 57.5
40523 28.6 16.8 T
+05 23 30.6
+05 29 54.5
40529 55.3 16.1 T
405 35 46.0
40535474 175 T
+06 07 34.6 20.3 N
406 07 39.1 17.7 T
+06 07 43.9 176 T
406 09 52.6 16.7 T
406 09 55.0
407 35 51.0 17.0 T
407 35 52.5
407 35 53.8
405 30 10.0 20.5 T
40421021 211 T
+04 21 00.1 21.0 T
+04 21 009 21.0 T
+04 18 19.8 21.0 T
+04 18 18.6 209 T
40418172 211 T
+04 15 40.6 20.1 T
+04 15 36.9
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Note 1: involved with star. 2: bad seeing. 3: measurement difficult. 4: poor
configuration of reference stars.

OBSERVATIONS OF MINOR PLANETS

The summary lists, for each observatory code, the designation of each object
observed (an asterisk signifying a new discovery), with three numbers indicating the
number of observations, the number of different nights on which the object was
observed and the arc (in days) covered by the observations; at the end of each
observatory listing there is a count of the total number of observations, of the number
of objects and of the number of discoveries followed by an asterisk, together with the
total range of dates covered by the observations.

010 Caussols

E. W. Elst, Observatoire Royal de Belgique, Avenue Circulaire 3, B-1180 Brussels,
Belgium [elst@atmos.oma.be]

C. Pollas, Observatoire de la Cote d’Azur, Avenue Copernic, F-06130 Grasse,
France [pollas@ocar0Ol.obs-azur.fr]

Observers C. Pollas, D. Albanese

Measurer E. W. Elst

0.9-m Schmidt telescope

1993 SO, 3, 1, 0; 1994 CJag, 2, 1, 0; 1994 EPg, 2, 1, 0; 1996 QXy, 3, 1, 0; 1996 QZg, 3, 1, 0

1996 RO3, 3, 1, 0; 1996 TTy4, 6, 2, 9; 1997 TRag, 3, 1, 0; 1997 Wls, 3, 1, 0; 1997 WRa3, 3, 1, 0;

6579 P-L, 3, 1, 0; 4216 T-2, 3, 1, 0; (1475), 3, 1, 0; (1730), 3, 1, 0; (4051), 3, 1, 0; (5941), 3, 1, 0

(7276), 3, 1, 0; (7365), 3, 1, 0; (8050), 3, 1, 0; [58, 19, O, 1993/08/19-1996/08/18]

033 Tautenburg

F. Bérngen, Thiiringer Landessternwarte, Sternwarte 5, D-07778 Tautenburg,
Germany [boerg@tls.tautenburg.del

1.3-m Schmidt telescope

PPM

1977 QDg, 3, 2, 4; 1991 RSs, 3, 2, 4; 1991 TPq, 2, 1, 0; 1996 SJy4, 2, 1, 0; (55), 2, 1, 0; (830), 2,

1, 0; (1823), 3, 2, 4; (1837), 3, 2, 4; (1964), 2, 1, 0; (2026), 2, 1, 0; (2130), 2, 1, 0; (2490), 3, 2, 4;

(3866), 2, 1, 0; (7245), 2, 1, 0; [33, 14, O, 1991/10/31-1995/03/04]

046 Klet 3

J. Tich4, Hvézdarna Klet, Zatkovo nébiezi 4, CZ-37001 Ceské Budéjovice, Czech
Republic [klet@klet.cz]

Observers J. Tichd, M. Tichy, Z. Moravec, A. Mrkos

Measurers M. Tichy, Z. Vavrova

0.57-m f/5.2 reflector + CCD

GSC, USNO-SA1.0

1978 SSg, 3, 1, 0; 1981 ES3g, 3, 1, 0; 1981 SN, 6, 2, 1; 1982 RWy, 6, 2, 1; 1982 VN, 6, 2,

1

3

1
1984 HR, 7, 2, 1; 1986 TX3, 6, 2, 1; 1986 VV, 2, 1, 0; 1986 VY, 6, 2, 4; 1986 WO1, 6, 2, 3;
1988 AAo, 6, 2, 1; 1991 VH, 3, 1, 0; 1992 AB, 3, 1, 0; 1992 BF, 7, 2, 15; 1993 KH, 3, 1, 0;
1993 QO, 4, 1, 0; 1993 TLs, 7, 2, 1; 1993 WD, 3, 1, 0; 1995 EN, 6, 2, 1; 1995 EO, 6, 2, 2; 1995 JC
12, 4, 6; 1995 OO0, 3, 1, 0; 1996 DH, 4, 1, 0; 1996 FG3, 7, 2, 13; 1996 OX, 6, 2, 1; 1996 QZ,
7,2, 5; 1996 TE, 6, 2, 9; 1996 TJg, 6, 2, 1; 1996 TRy, 6, 2, 1; 1996 VP, 5, 2, 1; 1997 RK~, 6,
2, 2; 1997 SGs, 6, 2, 6; 1997 SE5, 9, 3, 23; 1997 TTas, 4, 1, 0; 1997 UFg, 3, 1, 0; 1997 USg,
3, 1, 0; 1997 VMy, 4, 1, 0; 1997 WSaq, 12, 4, 23; 1997 WTao, 9, 3, 13; 1997 WUas, 6, 2, 10;
1997 XRg, 13, 4, 12; 1997 XS, 10, 3, 8; 1997 XE1g, 2, 1, 0; 1997 XF11, 5, 1, 0; 1997 YAq x, 9, 2,
1; 1997 YHs, 10, 2, 1; 1997 YMs, 3, 1, 0; 1997 YX3, 3, 1, 0; 1997 YRg *, 12, 3, 2; 1997 YBg *, 11,
2, 1; 1997 YMg, 9, 2, 1; 1997 YR1g, 13, 2, 1; 1997 YLq1, 10, 3, 11; 1997 YHqy4, 9, 2, 1; 1998 AKg,
13, 2, 1; 1998 ALg x, 10, 2, 1; (433), 3, 1, 0; (1620), 3, 1, 0; (1959), 3, 1, 0; (1998), 3, 1, 0; (2122),
3,1, 0; (3838), 3, 1, 0; /383, 62, 4*, 1986/11/07-1998/01/12]

095 Crimean Astrophysical Observatory
G. R. Kastel’, Institute for Theoretical Astronomy, Naberezhnaya Kutuzova 10, St.
Petersburg 191187, Russia [kastel@ita.spb.sul

M.P.C. 31055

N. S. Chernykh, Crimean Astrophysical Observatory, Nauchnyj, UA-334413,
Ukraine [nik@crao.crimea.ua]

Observer L. V. Zhuravleva

0.4-m f/4 double astrograph

PPM

1995 BFq, 1, 1, 0; 1997 SZ1, 2, 2, 19; [3, 2, 0%, 1992/03/26-1993/10/12]

098 Asiago Observatory, Cima Ekar

U. Munari, Osservatorio Astronomico di Padova, Sede di Asiago, 1-36012 Asiago
(VI), Italy [munari@astras.pd.astro.it]

Observers U. Munari, A. Boattini, M. Tombelli

Measurers A. Boattini, M. Tombelli, G. Forti

0.67-m f/3.2 Schmidt

1986 PKg, 4, 2, 1; 1997 WAsg, 4, 2, 1; 1997 XHyg *, 4, 2, 1; 1997 XJ1q *, 4, 2, 1; 1997 XL1g *, 4,

2, 1; 1997 XNyq *, 4, 2, 1; 1997 XO1q *, 4, 2, 1; 1997 XY 19 *, 4, 2, 1; (2736), 4, 2, 1; (4178), 4,

2, 1; (5118), 4, 2, 1; (5227), 4, 2, 1; (5583), 4, 2, 1; [52, 18, 6%, 1997/12/07-1997/12/08]

104 San Marcello Pistoiese

L. Tesi, Osservatorio di Pian dei Termini, Viale Panoramico 45, I-51028 San
Marcello Pistoiese (PT), Italy [iau@arcetri.astro.it]

Observers L. Tesi, A. Boattini, M. Tombelli

Measurers A. Boattini, G. Forti, L. Tesi

0.40-m f/5 reflector + CCD

GSC

1955 RV, 2, 1, 0; 1982 KKy, 3, 1, 0; 1985 FE3, 2, 1, 0; 1985 RMg, 3, 1, 0; 1990 RW,, 3, 1

1991 PNy, 3, 1, 0; 1991 RDyo, 3, 1, 0; 1991 VE, 5, 2, 3; 1992 AB, 3, 1, 0; 1992 BF, 4, 1

1992 EBq, 5, 2, 3; 1992 SW17, 3, 1, 0; 1993 QJy4, 3, 1, 0; 1994 AY, 3, 1, 0; 1995 CY, 3, 1, 0;

1996 OEo, 5, 2, 3; 1996 PG1, 3, 1, 0; 1996 PD3, 2, 1, 0; 1997 SLy7, 6, 2, 12; 1997 TTas, 3, 1, 0;

1997 UBq, 10, 3, 22; 1997 UlJs, 10, 3, 22; 1997 UKs, 9, 3, 30; 1997 UFg, 3, 1, 0; 1997 UHg, 3, 1,

0; 1997 VMy, 3, 1, 0; 1997 WBay, 3, 1, 0; 1997 WSas, 2, 1, 0; 1997 WTas, 3, 1, 0; 1997 WUas,

2.1, 0; 1997 WQas, 4, 1, 0; 1997 XRa, 5, 2, 3; 1997 XS, 3, 1, 0; 1997 XF11, 4, 2, 3; 1997 YR10,

3,1, 0: 1997 YN14 %, 10, 2, 3; (8023), 5, 1, 0; [149, 87, 1%, 1997/11/20-1998/01/01]

, 0
, 05
, 0

106 Crni vrh

H. Mikuz, Kersnikova 11, SI-61000 Ljubljana, Slovenia [herman.mikuz@uni-1j.si]
0.36-m f/6.7 Schmidt-Cassegrain + CCD

GSC

1997 VWg, 3, 1, 0; [3, 1, 0%, 1997/12/28]

108 Montelupo

M. Tombelli, Via Bozzeto 26, I-50056 Montelupo (Fi), Italy
[iau@arcetri.astro.it]

Observers M. Tombelli, A. Boattini, G. Forti

0.30-m f/5.7 Schmidt-Cassegrain + CCD

GSC

1991 RD1s, 3, 1, 0; 1992 AB, 3, 1, 0; 1996 PG, 3, 1, 0; 1996 PJs, 2, 1, 0; 1997 XHyg, 6, 2, 4;
1997 XK1, 4, 2, 2; 1997 XL1g, 10, 3, 8; 1997 XNy, 3, 1, 0; 1997 XO1g, 8, 3, 8; 1997 XY 10, 4, 1,
0; (7314), 3, 1, 0; [49, 11, 0%, 1997/12/07-1998/01/03]

113 Volkssternwarte Drebach, Schonbrunn

G. Lehmann, Volkssternwarte Drebach, D-09430 Drebach, Germany
[lehmann@stw-drebach.zp.sn.schule.de]

Observers J. Kandler, G. Lehmann, K. Hofmann

Measurers G. Lehmann, J. Kandler

0.18-m f/9 refractor + CCD, 0.50-m f/4 reflector + CCD

GSC



M.P.C. 31056

1987 SQ1o, 3, 1, 0; 1988 VSg, 4, 1, 0; 1990 UFy, 3, 1, 0; 1991 AV, 6, 2, 1; 1991 RPy, 6, 2, 41;
1991 RV3, 3, 1, 0; 1991 TTqs, 3, 1, 0; 1997 CUag, 3, 1, 0; 1997 UAy, 9, 3, 41; (823), 3, 1, 0;
(8023), 3, 1, 0; (8108), 5, 2, 1; [51, 12, 0«, 1997/11/19-1997/12/31]

116 Giesing

H. Beuchat, European Patent Office, Erhardstrasse 27, D-80331 Munich, Germany
[100341.750@compuserve. com]

Observer P. Sala

0.20-m reflector + CCD

1997 SG1, 4, 1, 0; [4, 1, 0x, 1997/12/16]

118 Modra

A. Galdd, AGO MFF UK, P.O. Box 4, SK-90001 Modra, Slovakia
[ago_modra@center.fmph.uniba. sk]

Observers P. Kolény, L. Kornos, A. Galad, A. Pravda

0.6-m f/5.5 reflector + CCD

GSC

1991 WA, 3, 1, 0; 1992 AB, 2, 1, 0; 1992 BF, 7, 3, 11; 1996 FGgs, 2, 1, 0; 1996 PK, 8, 3

1997 QA, 3, 1, 0; 1997 TTas, 2, 1, 0; 1997 VK3, 5, 2, 2; 1997 WSas, 5, 2, 5; 1997 WTas, 3, 1

1997 WUao, 2, 1, 0; 1997 XRa, 3, 1, 0; 1997 XSa, 6, 2, 3; 1997 XFq1, 8, 3, 11; 1997 YM3, 4, 2

1997 YBqs, 4, 2, 1; 1998 AWy *, 6, 2, 2; 1998 APy x, 5, 2, 2; 1998 AQy *, 5, 2, 2; (1843), 2

0; (3752), 3, 1, 0; (3800), 3, 1, 0; (3838), 3, 1, 0; (4980), 3, 1, 0; (5324), 2, 1, 0; (5653), 2, 1

(7304), 2, 1, 0; [103, 27, 8%, 1997/12/25-1998/01/11]

2
0
3.
1
0

s Uy

122 Pises Observatory

B. Gaillard, 34 rue du Mas de Lemasson, F-34070 Montpellier, France
[observatoire.pises@hol.fr]

Observers C. Cavadore, B. Gaillard, J. N. Lopez

Measurer B. Gaillard

0.40-m f/4.7 reflector + CCD

USNO-SA1.0

1997 YHyg *, 8, 2, 4; [8, 1, 1%, 1997/12/29-1998/01,/02]

124 Castres

A. Klotz, 82 rue Maroulet, F-81100 Castres, France [klotz@irsamcl.ups-tlse.fr]
0.20-m f/6.15 reflector + CCD

USNO-SA1.0, GSC

1997 UGg, 2, 1, 0; 1997 VV, 3, 1, 0; [5, 2, 0«, 1997/11/25-1997/12/02]

126 Monte Viseggi

P. Pietrapiana, Associazione Astrofili Spezzini, Casella Postale 11, I-19100 La
Spezia, Italy [MC7316@mclink.it]

Observers P. Pietrapiana, L. Sannino, A. Bondielli, L. Zannoni

Measurer P. Pietrapiana

0.40-m f/6 reflector + CCD

USNO-SA1.0, GSC

1997 YTg *, 18, 4, 9; 1998 AY 4 *, 6, 2, 2; 1998 AZy *, 4, 2, 2; [28, 3, 3%, 1997/12/28-1998,/01/07]

127 Bornheim

N. Ehring, Stationenweg 54, D-53332 Bornheim, Germany [norbert.ehring@t-
online.de]

0.19-m f/4 FFC 4+ CCD

GSC

1976 SC, 5, 2, 16; 1982 SOy, 6, 2, 3; 1986 QQ, 12, 4, 7; 1992 AB, 5, 2, 3; 1992 PYa, 5, 2, 16;

1994 CFq, 5, 2, 16; 1998 AH x, 17, 4, 7; [55, 7, 1%, 1997/12/16-1998/01/08]

130 Lumezzane
S. Foglia, F. Bisleri 11, 1-20418 Milan, Italy [md3576@mclink.it]

1998 JAN. 12

Observers W. Marinello, G. Pizzetti

Measurer G. Pizzetti, S. Foglia

0.40-m f/6.5 reflector + CCD

GSC

(676), 1, 1, 0; (3824), 5, 1, 0; [6, 2, 0«, 1997/10/25-1998/01/06]

132 Bedoin

P. Antonini, 47 rue Guillaume Puy, F-84000 Avignon, France
[Pierre.Antonini@wanadoo.fr]

0.16-m f/3.3 reflector + CCD

GSC

1981 SN, 3, 1, 0; 1993 OB, 2, 1, 0; 1997 VV, 3, 1, 0; 1997 XQs, 8, 3, 6; 1997 XTs, 2, 1,

0; 1997 XUs, 2, 1, 0; 1997 YF5 *, 7, 3, 6; 1997 YG5 *, 6, 2, 3; (2122), 3, 1, 0; /36, 9, 2,

1997/12/20-1997/12/26]

133 Les Tardieux

M. Boeuf, Les Tardieux, St Julien, F-13500 Martigues, France
[Michel.Boeuf@wanadoo.fr]

0.20-m f/3.5 reflector + CCD

GSC

(1980), 4, 2, 4; [4, 1, 0%, 1997/12/23-1997/12/27]

143 Gnosca

S. Sposetti, CH-6525 Gnosca, Switzerland [spo@dial.eunet.ch]

0.20-m f/6.3 reflector + CCD

GSC

(1468), 2, 1, 0; (1843), 3, 1, 0; (3800), 3, 1, 0; (4663), 3, 1, 0; (5184), 3, 1, 0; (7304), 3, 1, 0; [17,
6, 0%, 1997/12/23-1997/12/29]

292 Burlington

T. Handley, 13 Linden Road, Burlington, NJ 08016, U.S.A.

0.30-m f/3.0 Schmidt-Cassegrain + focal reducer + CCD

GSC

1981 SN, 6, 2, 1; 1982 UF7, 2, 1, 0; 1997 UBg5, 3, 1, 0; 1997 XY11 *, 6, 2, 1; 1998 AA, 17, 6, 19;
[34, 5, 1%, 1997/12/02-1997/12/21]

327 Peking Observatory, Xinglong Station
J. Zhu, Peking Astronomical Observatory, Chinese Academy of Sciences,
Zhongguancun, Peking 100080, Peoples Republic of China
[jinzhu@sun.ihep.ac.cn]
Observers B. Zhao, X. Zhou, L. C. Deng, J. Zhu, X. M. Teng, X. Y. Li, Y. J. Chen,
Z.Y. Zheng, Z. J. Jiang, H. T. Zhang, R. Chen, Z. Zheng
Measurers X. M. Teng, Y. J. Chen, X. Y. Li, J. Zhu
0.60-m Schmidt + CCD
1967 JP, 3, 1, 0; 1976 SQ7, 3, 1, 0; 1979 QTg, 3, 1, 0; 1981 EWsg, 6, 2, 22; 1981 EGyq, 4,
0; 1981 ETy9, 6, 2, 3; 1981 QUsg, 6, 2, 1; 1982 FP3, 3, 1, 0; 1982 TL9, 3, 1, 0; 1982 URg, 3,
0; 1983 XC, 3, 1, 0; 1984 SUsg, 3, 1, 0; 1985 RSy, 3, 1, 0; 1987 DWg, 6, 2, 2; 1988 CQy, 3,
0; 1989 JF, 6, 2, 6; 1989 TC, 3, 1, 0; 1990 OHy, 3, 1, 0; 1990 QJo, 4, 1, 0; 1990 SM7, 3, 1,
1990 SNag, 3, 1, 0; 1990 TEg, 10, 3, 8; 1990 VRg, 3, 1, 0; 1991 GY3, 10, 2, 3; 1991 POa, 3,
6,
3,
1,

0; 1991 PNy, 6, 2, 3; 1991 RVs, 3, 1, 0; 1991 RTq7, 3, 1, 0; 1992 BO, 6, 2, 5; 1992 DQqg,
5: 1992 EA7, 3, 1, 0; 1992 HYg, 3, 1, 0; 1992 YWs3, 3, 1, 0; 1993 BCjy, 3, 1, 0; 1993 OP,
0; 1993 QO, 3, 1, 0; 1993 RDo, 7, 2, 1; 1993 TU, 3, 1, 0; 1993 TL13, 3, 1, 0; 1993 UDg, 3,
1993 WQ, 3, 1, 0; 1993 XP, 3,1, 0; 1994 AC, 3, 1, 0; 1994 AZo, 3, 1,0; 1994 PZ, 3, 1, 0; 1994 VC,
3,1, 0; 1994 WUq, 3, 1, 0; 1994 YHy, 12, 4, 10; 1995 AT5, 6, 2, 31; 1995 BQ5, 3, 1, 0; 1995 DF,
13, 4, 28; 1995 EF, 6, 2, 7; 1995 FX14, 13, 4, 9; 1996 PN, 4, 1, 0; 1996 RD1, 6, 2, 6; 1996 RE,,
6, 2, 8; 1996 SJ4, 11, 4, 7; 1996 SSg, 15, 5, 9; 1996 TV1, 5, 2, 9; 1996 TBg, 6, 2, 14; 1996 TU13,
10, 3, 2; 1996 UHq, 4, 1, 0; 1996 UFy, 9, 3, 34; 1996 VDy, 9, 3, 7; 1996 XFg, 4, 1, 0; 1996 YUy, 3,
1, 0; 1996 YBo, 13, 4, 11; 1996 YDs, 3, 1, 0; 1996 YHs, 12, 4, 13; 1997 NZ, 3, 1, 0; 1997 ST, 3, 1,
0; 1997 SWas. 6, 2, 2: 1997 SBsy, 6, 2, 5; 1997 TS1g, 4, 1, 0; 1997 TQos, 4, 1, 0; 1997 TTas, 3, 1,

OFNF O =



1998 JAN. 12

: 1997 TGag, 13, 4, 7; 1997 TRag, 3, 1, 0; 1997 UO4, 3, 1, 0; 1997 UJg, 6, 2, 5; 1997 UW3, 3, 1,
: 1997 UA7, 3, 1, 0; 1997 UF7, 10, 3, 26; 1997 UOg, 9, 3, 3; 1997 US17, 3, 1, 0; 1997 UKoy, 3, 1,
: 1997 UVaq, 7, 3, 13; 1997 UCas, 10, 3, 19; 1997 ULgy, 10, 3, 10; 1997 VZ, 6, 2, 6; 1997 VR,
.1, 0; 1997 VTo, 6, 2, 9; 1997 VB3, 3, 1, 0; 1997 VV3, 6, 2, 15; 1997 VAy, 6, 2, 7; 1997 VCr, 9,
, 18; 1997 VD7, 6, 2, 17; 1997 VF7, 3, 1, 0; 1997 VG, 3, 1, 0; 1997 VS7, 3, 1, 0; 1997 VV7, 3, 1,
: 1997 VAg, 3, 1, 0; 1997 VEg, 3, 1, 0; 1997 VKg, 3, 1, 0; 1997 VLg, 3, 1, 0; 1997 VUg, 4, 1, 0;
1997 WG1, 9, 3, 14; 1997 WH;1, 6, 2, 6; 1997 WJq, 6, 2, 7; 1997 WK1, 9, 3, 14; 1997 WL, 3, 1,
0; 1997 WOs3, 6, 2, 15; 1997 WP3, 6, 2, 14; 1997 WRg, 6, 2, 3; 1997 WXo1, 6, 2, 12; 1997 WZo1,
6, 2, 69; 1997 WAgo, 18, 6, 29; 1997 WBay, 16, 5, 25; 1997 WCas, 3, 1, 0; 1997 WFay, 12,
4, 56; 1997 WHas, 7, 2, 16; 1997 WTas, 3, 1, 0; 1997 WWag *, 6, 2, 10; 1997 WYqg *, 9, 3,
17; 1997 WDsqg *, 12, 4, 62; 1997 WEgg *, 6, 2, 7; 1997 WFsq *, 6, 2, 6; 1997 WGso *, 6,
2, 6; 1997 WHgq *, 6, 2, 6; 1997 Wlsg *, 6, 2, 1; 1997 WMss, 6, 2, 17; 1997 WTs3, 3, 1, 0;
1997 WY33, 3, 1, 0; 1997 WS35, 3, 1, 0; 1997 WTss, 3, 1, 0; 1997 WWss, 3, 1, 0; 1997 WY35, 3,
1, 0; 1997 WAsg, 3, 1, 0; 1997 WLsg, 3, 1, 0; 1997 WTsg7, 3, 1, 0; 1997 Wlsg, 3, 1, 0; 1997 WNy7,
9, 3, 22; 1997 XF1, 9, 3, 8; 1997 XS5, 6, 2, 5; 1997 XYg, 6, 2, 35; 1997 XB7, 6, 2, 46; 1997 XR7,
3, 1, 0; 1997 XKg, 3, 1, 0; 1997 XOg *, 6, 2, 4; 1997 XPg *, 9, 3, 13; 1997 XQg *, 15, 5, 55;
1997 XRg *, 9, 3, 11; 1997 XSg *, 9, 3, 4; 1997 XTg *, 9, 3, 13; 1997 XUg *, 9, 3, 13; 1997 XVg *,
12, 4, 33; 1997 XWg *, 6, 2, 4; 1997 XP1g *, 10, 3, 18; 1997 XQqg *, 6, 2, 11; 1997 XR1q *,
12, 4, 15; 1997 XS1q *, 18, 6, 71; 1997 XT1q *, 13, 4, 9; 1997 XUjqg *, 7, 2, 2; 1997 XV1q *,
13, 4, 6; 1997 XW1g *, 9, 3, 8; 1997 XX10 *, 12, 4, 33; 1997 XEqq *, 6, 2, 1; 1997 XG1; *, 6,
2, 3; 1997 XHyp #, 12, 4, 22; 1997 XJ11 *, 9, 3, 11; 1997 XK;1 *, 19, 6, 37; 1997 XL *, 15,
5, 43; 1997 XMy *, 13, 4, 26; 1997 XNyp *, 10, 3, 9; 1997 XOq1 *, 6, 2, 8; 1997 XP1; *, 6,
2, 8; 1997 XTqq *, 20, 6, 25; 1997 XWqq =, 8, 2, 7; 1997 XZ11 #*, 6, 2, 9; 1997 YBy «, 5, 2, 1;
1997 YCy *, 15, 4, 17; 1997 YD *, 10, 2, 1; 1997 YEq *, 10, 3, 2; 1997 YH; *, 9, 3, 8; 1997 YJ; *,
6, 2, 5; 1997 YK; *, 9, 3, 12; 1997 YLy *, 8, 2, 4; 1997 YM; *, 8, 2, 4; 1997 YNy =, 15, 5, 17;
1997 YOq x, 9, 3, 16; 1997 YPq *, 7, 2, 1; 1997 YQq =, 12, 4, 10; 1997 YRy =, 9, 3, 9; 1997 YSy =,
9, 3, 4; 1997 YTy =, 9, 3, 8 1997 YUy =, 10, 3, 8; 1997 YV; *, 6, 2, 6; 1997 YW *, 13, 4, 14;
1997 YXq *, 13, 4, 14; 1997 YHg *, 9, 3, 14; 1997 YJ3 %, 9, 3, 8; 1997 YK3 *, 9, 3, 12; 1997 YL3
10, 3, 9; 1997 YMg x, 17, 5, 17; 1997 YNg %, 9, 3, 5; 1997 YP3 *, 9, 3, 8; 1997 YQg *, 6, 2,
1997 YR3 *, 12, 4, 13; 1997 YS3 *, 6, 2, 3; 1997 YT %, 13, 4, 31; 1997 YUs *, 7, 2, 2; 1997 YV3
10, 2, 2; 1997 YW3 *, 10, 3, 11; 1997 YXg *, 9, 3, 13; 1997 YY3 *, 10, 3, 13; 1997 YZ3 *,
2, 2; 1997 YAy *, 9, 3, 13; 1997 YBy =, 9, 3, 13; 1997 YCy *, 13, 4, 11; 1997 YDy =, 9, 3,
1997 YEy4 *, 9, 3, 6; 1997 YFy4 x, 9, 3, 12; 1997 YGy4 *, 11, 3, 6; 1997 YHy , 11, 3, 4; 1997 YJ4
8, 2, 1; 1997 YKy *, 9, 3, 12; 1997 YLy =, 9, 3, 10; 1997 YSy =, 8, 3, 9; 1997 YC5 *, 6, 2,
1997 YDs x, 14, 4, 12; 1997 YE5 *, 6, 2, 2: 1997 YAg, 6, 2, 7; 1997 YEg, 3, 1, 0; 1997 YS1o
9, 3, 13; 1997 YT1g *, 6, 2, 7; 1997 YU1q *, 9, 3, 6; 1997 YV1qg *, 7, 2, 5; 1997 YW1q *, 1
4, 14; 1997 YX19 *, 6, 2, 2; 1997 YHyq *, 7, 2, 3; 1997 YJ11 *, 9, 3, 13; 1997 YNq4, 12,
11; 1997 YOq4 *, 6, 2, 7; 1997 YQig *, 10, 3, 14; 1997 YR1g *, 6, 2, 8; 1997 YSig *, 6,
8; 1997 YT1g *, 6, 2, 5; 1997 YUqg *, 12, 4, 9; 1997 YV1g *, 12, 4, 7; 1997 YW1g *, 15,
9 1997 YXyg * 15, 5, 9; 1997 YY1 =, 6, 2, 4; 1997 YEig #, 6, 2, 11; 1997 YF ;g *, 6, 2,
1997 YG1g #, 6, 2, 6; 1997 YHig #, 18, 5, 9: 1997 YJig =, 12, 4, 14; 1997 YKig *, 6, 2, 13:
1997 YLyg #, 9, 3, 14; 1997 YM,g #, 6, 2, 11; 1997 YNyg #, 7, 2, 11; 1997 YO1g #, 12, 3, 14:
1997 YPg *, 6, 2, 6; 1997 YP1g #, 9, 3, 9: 1997 YQ1g *, 6, 2, 3; 1998 AG x, 6, 2, 1; 1098 AB3 .,
6, 2, 2; 1998 AC5 *, 9, 3, 4; 1998 AD3 *, 6, 2, 2; 1998 AE3 %, 9, 3, 3; 1998 AFg *, 6, 2, 1;
1908 AGs #, 9, 2. 1; 1998 AHs #, 6, 2, 1; 1998 AJs x, 6, 2, 2; 1998 ALg =, 6, 2, 3; 1998 AMg
6, 2, 3; 1998 ANg *, 9, 3, 3; 1998 AOg *, 10, 2, 3; 1998 APg *, 7, 2, 3; 1998 AQg *, 7, 2, 3;
1998 ARg *, 6, 2, 3; 1998 ATg *, 6, 2, 3; 1998 AUg *, 6, 2, 3; 1998 AVg +, 6, 2, 2; 1998 AWg
2;
7

0
0
0
3
3
0

)

6, 2, 2; 1998 AXg *, 6, 2, 2; 1998 AYg *, 6, 2, 2; 1998 AZg *, 6, 2, 2; 1998 AA7 x, 6, 2,
1998 AB7 *, 6, 2, 2; 1998 AC7y *, 6, 2, 2; 1998 AD7 *, 7, 2, 2; 1998 AE7 x, 7, 2, 2; 1998 AF7 *,
2, 2; 1998 AG+ *, 7, 2, 2; 1998 AHy +, 6, 2, 2; 1998 AJs , 6, 2, 2; 2537 P-L, 16, 5, 31; 2209 T-1,
3,1, 0; 5058 T-2, 3, 1, 0; (121), 3, 1, 0; (296), 3, 1, 0; (394), 4, 1, 0; (506), 3, 1, 0; (685), 3, 1, 0;
731), 3, 1, 0; (835), 3, 1, 0; (845), 4, 1, 0; (975), 8, 2, 7; (1022), 3, 1, 0; (1071), 4, 1, 0; (1091),
, 1 0 (1215), 3, 1, 0; (1230), 4, 1, 0; (1317), 7, 2, 1; (1348), 12, 4, 13; (1494), 6, 2, 27: (1942),
(2042) 3, 1, 0; (2221), 6, 2, 4; (2360), 6, 2, 9; (2369), 3, 1, 0; (2433), 4, 1, 0; (2470)

,1,0

, 05 (

—~

7 (2501) ; (2574), 3, 1, 0; (2635), 3, 1, 0; (2647) 3, 1, 0; (2678), 8, 2, 4; (2705), 3,
(2754), 3 2000), 3, 1. 0: (2914), 7. 2, 6: (2919), 3, 1, 0; (3130), 6, 2. 7: (3142), 3. 1.
219) 13, 4, 11 (3233, 3. 1, 0; (3282), 7, 2. 12; (3516), 3, 1, 0; (3601), 3, 1, 0; (3673), 11,
0; (3723), 3, 1, 0; (3763), 13, 4, 4; (3970), 6, 2, 11; (3987), 3, 1, 0; (4007), 3, 1, 0; (4256), 3,

'(4365). 6, 2, 7; (4440), 3, 1, 0; (4455), 4, 1, 0; (4477), 3, 1, 0; (4496), 3, 1, 0; (4605), 19,
; (4810), 18, 4, 26; (4899), 3, 1, 0; (4958), 3,1, 0; (5094), 10, 3, 3; (5204), 4, 1, 0; (5338), 3.
: (5398), 3, 1, 0; (5578), 3, 1, 0; (5665), 4, 1, 0; (5708), 3, 1, 0; (5832), 6, 2, 6; (5931), 3, 1
6025), 9, 3, 5; (6291), 3, 1, 0; (6357), 3, 1, 0; (6367), 6, 2, 13; (6488), 3, 1, 0; (7037), 4
1, 0;

0; [2

OQQ»—I@»—!O&QHOO

3,
7052), 3, 1, 0; (7146), 3, 1, 0; (7233), 3, 1, 0; (7427), 12, 4, 29; (7753), 3, (7921), 3, 1
7943), 4, 1, 0; (7992), 3, 1, 0; (8041), 3, 1, 0; (8108), 3, 1, 0; (8117), 3, 1, 538, 383, 154*
19961127 1998,/01/08]

A~
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355 Hadano

A. Asami, 28-1 Nishitawara, Hadano, Kanagawa-Ken, 257 Japan
[asami@st.rim.or. jp]

0.2-m f/6.0 reflector + CCD, 0.28-m f/5.0 reflector + CCD

GSC

1982 SOy, 3, 1, 0; 1990 ULy, 3, 1, 0; 1997 UOy, 11, 4, 20; 1997 VH, 3, 1, 0; 1997 XRo, 3, 1, 0;

1997 YOo, 3, 1, 0; (433), 3,1, 0; [29, 7, 0, 1997/12/10-1998/01/10]

358 Nanyou

T. Okuni, 158-28, Mitsuma-dori, Nanyou, Yamagata-Ken, 999-22 Japan

0.28-m f/6.3 Schmidt-Cassegrain + CCD

GSC

1997 SU, 2, 1, 0; 1997 TRag, 2, 1, 0; 1997 UG15, 2, 1, 0; 1997 UNay, 8, 3, 5; 1997 VRy, 2, 1,
0; 1997 VAg =, 7, 3, 23; 1997 WCaq, 4, 2, 6; 1997 WTa3, 6, 2, 6; 1997 XYg, 6, 3, 17; 1997 YL,
4,2, 1; 1997 YV, 4, 2, 2; 1997 YX, 7, 3, 2; 1997 YPo, 7, 3, 2; 1997 YDg *, 4, 2, 1; [65, 14, 2x,
1997/11/07-1997/12/26]

360 Kuma Kogen Astronomical Observatory

A. Nakamura, Shimo-Hatanokawa, Kuma, Kamiukena-Gun, Ehime-Ken, 791-12
Japan [a-nakamu@mx2.nisiq.net]

0.60-m f/6.0 Ritchey-Chrétien + CCD

GSC, USNO-SA1.0

1991 VE, 3, 1, 0; 1991 WA, 3, 1, 0; 1993 WD, 3, 1, 0; 1993 XP, 3, 1, 0; 1994 AHso, 3, 1, 0;

1995 BUy, 4, 2, 6; 1995 DYy, 4, 2, 3; 1996 FG3, 3, 1, 0; 1996 NW, 2, 1, 0; 1996 OL, 4, 2, 10;

1996 UC, 5, 2, 3; 1997 CUsgg, 2, 1, 0; 1997 SEs, 3, 1, 0; 1997 TD, 3, 1, 0; 1997 TTas, 3, 1, 0;

1997 UFy, 3, 1, 0; 1997 USy, 3, 1, 0; 1997 WSaa, 2, 1, 0; 1997 WTas, 3, 1, 0; 1997 WUag, 3, 1,

0; 1997 XOo, 8, 3, 16; 1997 XRo, 3, 1, 0; 1997 XF11, 6, 2, 13; 1997 YOo, 6, 2, 3; 1997 YD1g *, 6,

2, 10; (2675), 3, 1, 0; (4123), 3, 1, 0; (4786), 2, 1, 0; [99, 28, 1x, 1997/12/21-1998/01/06]

369 Chichibu
N. Sato, 743-27, Kitairiso Sayama, Saitama-Ken 350-13, Japan
[mxf055240niftyserve.or. jpl
0.31-m f/4.0 reflector + CCD, 0.25-m f/4.2 Wright-Schmidt + CCD
GSC
1981 EZ;g, 7, 3, 3; 1981 JEo, 5, 3, 6; 1986 QAs, 4, 2, 2; 1991 PZ1q, 5, 2, 5; 1991 PTyo, 4, 2, 2;
1991 VDo, 5, 2, 3; 1997 UFa9, 2, 1, 0; 1997 UGas, 2, 1, 0; 1997 UHas, 4, 2, 27; 1997 Ulasy, 2, 1,
0; 1997 ULgs, 2, 1, 0; 1997 VWg, 2, 1, 0; 1997 VXg, 2, 1, 0; 1997 V¥, 4, 2, 1; 1997 WZ1, 7, 3,
26; 1997 WA,, 6, 3, 26; 1997 WWr, 4, 2, 6; 1997 WZ7, 4, 2, 10; 1997 XZ;, 2, 1, 0; 1997 XBo,
2,1, 0; 1997 XEo, 5, 2, 10; 1997 XFo, 4, 2, 6; 1997 XGs, 2, 1, 0; 1997 XHo, 8, 4, 10; 1997 XJs,
4, 2, 3; 1997 XXg *, 6, 4, 21; 1997 YQq *, 6, 3, 6; 1997 YRo *, 9, 4, 10; 1997 YSq *, 6, 3, 6;
1997 YTq *, 9, 4, 10; 1997 YUs *, 9, 4, 10; 1997 YVa *, 7, 3, 6; 1997 YW *, 7, 3, 6; 1997 YP4 *,
9,4, 12; 1997 YQu *, 10, 4, 12; 1997 YRy =, 10, 5, 13; 1997 YSg *, 6, 3, 6; 1997 YUg *, 7, 3, 6
1997 YVg *, 6, 3, 6; 1997 YWg *, 8, 3, 6; 1997 YXg *, 6, 3, 6; 1997 YSg *, 4, 2, 3; 1997 YA17 *,
8, 3, 6; 1997 YBy7 *, 5, 2, 5; 1997 YCy7 *, 8, 3, 6; 1997 YD17 *, 8, 3, 6; 1998 AKg *, 9, 2, 1;
1998 ALg =, 4, 2, 1; (1913), 3, 1, 0; (2096), 7, 3, 6; (2320), 5, 2, 1; (4592), 2, 1, 0; (4641), 2, 1,
0; (4755), 5, 2, 3; (5532), 3, 1, 0; (5897), 5, 2, 1; (7168), 9, 3, 6; (8076), 2, 1, 0; [308, 58, 23+,
1997/11/06-1998/01,/06]

s

372 Geisei
T. Seki, Kamimachi 2-9-35, Kochi-Shi, Kochi-Ken 780, Japan
0.60-m f/3.5 reflector

GSC

1997 VUs, 4, 3, 3; 1997 WBsgq *, 5, 3, 5; 1997 XA *, 3, 2, 1; 1997 XBqq *, 3, 2, 1; 1997 XCq7 *,
3,2, 1; 4294 T-2, 6, 5, 9; (1422), 2, 1, 0; (6570), 5, 3, 6; (7136), 6, 3, 6; [37, 9, 4*, 1997/11/09~
1997/12/10]

385 Nihondaira Observatory
T. Urata, 1-8, Dobayashi 1 Chome, Shimizu, Shizuoka-Ken 424, Japan

[urata@sannet.ne. jp]



M.P.C. 31058

0.31-m f/4.7 reflector + CCD

GSC, USNO-A1.0

1993 YR, 2, 1, 0; 1994 ATy, 2, 1, 0; 1995 FZ, 4, 2, 26; 1996 TF7, 5, 2, 26; 1997 RZ7, 3, 1, 0
1997 SBas, 2, 1, 0; 1997 SFas, 2, 1, 0; 1997 SGas, 2, 1, 0; 1997 SKag, 2, 1, 0; 1997 TD17, 2,
1, 0; 1997 TFy7, 2, 1, 0; 1997 UC, 3, 1, 0; 1997 UEq, 2, 1, 0; 1997 UFy, 2, 1, 0; 1997 UGy,
4, 2, 28; 1997 UUsy, 4, 2, 28; 1997 UByy, 5, 2, 28; 1997 UCyq, 4, 2, 28; 1997 UDyq, 2, 1, 0
1997 UEq1, 2, 1, 0; 1997 UZqy, 2, 1, 0; 1997 UA15, 2, 1, 0; 1997 UBys5, 2, 1, 0; 1997 VFy, 2,1, 0
1997 VHy, 2, 1, 0; 1997 VJy1, 2, 1, 0; 1997 VLy, 4, 2, 28; 1997 VWy, 2, 1, 0; 1997 VYy, 2, 1, 0;
1997 VQg, 2, 1, 0; 1997 WKz, 2, 1, 0; 1997 WKy3, 1, 1, 0; 1997 WL3, 2, 1, 0; 1997 WFa1, 5, 3
3; 1997 XA, 2, 1, 0; 1997 XUy, 2, 1, 0; 1997 XV, 2, 1, 0; 1997 XX1, 2, 1, 0; 1997 XJ5, 2, 1, 0
1997 XLg, 3, 2, 1; 1997 XQ11, 2, 1, 0; 1997 XRq1, 1, 1, 0; 1997 XS11, 4, 2, 9; 1997 YDy, 2, 1, 0
1997 YOu, 2, 1, 0; 1997 YYg, 3, 1, 0; 1997 YG1g *, 3, 2, 2; 1997 YJ1g, 2, 1, 0; 1997 YL1g, 2, 1
0; 1997 YNyg, 2, 1, 0; 1998 AJ, 3, 1, 0; (3525), 2 4
1%, 1997/12/05-1998/01/09]

388 National Observatory, Mitaka

I. Sato, National Astronomical Observatory, Mitaka, Tokyo, 181 Japan
[satoois@cc.nao.ac. jp]

0.50-m f/12 reflector + CCD

GSC corrected to PPM system

(1437), 107, 3, 6; [107, 1, 0%, 1997/11/18-1997/11/24]

399 Kushiro

H. Kaneda, Taiyo MS 2-H, 2-15, Kawazoe 8 Jo 2 Chime, Minami-Ku, Sapporo, 005
Japan

Observer S. Ueda

Measurer H. Kaneda

0.25-m f/3.4 hyperboloid astrocamera

GSC

1982 VP3, 2, 1, 0; 1991 FXo, 2, 1, 0; 1991 RRq, 4, 2, 9; 1992 WL, 8, 4, 10; 1994 AC17, 4, 2, 1;

1995 AWs, 6, 3, 11; 1995 EBq, 2, 1, 0; 1995 FG1, 2, 1, 0; 1997 UBsg5, 6, 3, 23; 1997 VN, 4, 2, 3;

1997 VPy, 2,1, 0; 1997 VQq, 2, 1, 0; 1997 VDy, 4, 2, 3; 1997 VFs5, 4, 2, 3; 1997 WZag *, 4, 2, 9;
1997 WA3p %, 5, 3, 11; 1997 YZ1g %, 5, 3, 11; (8097), 4, 2, 3; [70, 18, 8+, 1997/10/11 1998/01/02]

400 Kitami

K. Endate, 3-17, Hinode 1 Chome, Mihoro Cho, Abashiri-Gun, Hokkaido, 092
Japan

Observer K. Endate

0.25-m f/3.4 hyperboloid astrocamera + CCD

GSC

1991 VBg, 2, 1, 0; 1997 UQg, 2, 1, 0; 1997 USg, 4, 2, 3; 1997 UTg, 4, 2, 3; 1997 UVg, 2, 1, 0;

1997 UWs, 4, 2, 3; 1997 VQ, 2, 1, 0; 1997 VR, 2, 1, 0; 1997 VEg, 2, 1, 0; 1997 VFs, 3, 2, 3

1997 VUg, 2, 1, 0; 1997 WDs, 7, 2, 17; [36, 12, 0, 1997/11/25-1997/12/23]

)

1, 0; (4785), 2, 1, 0; (5014), 2, 1, 0; [133, 5. :

402 Dynic Astronomical Observatory

A. Sugie, Dynic Astronomical Observatory, Taga 283-1, Taga, Inukami-Gun, Shiga-
Ken 522-03, Japan [hhf00201@niftyserve.or. jpl]

0.60-m f/5.0 reflector + CCD

GSC

1991 VE, 3, 1, 0; 1997 QN, 5, 2, 11; 1997 TA1g, 6, 2, 16; 1997 WM;g, 6, 2, 11; 1997 WCap1, 6, 2, 11;

1997 WSag, 3, 1, 0; 1997 WTas, 3, 1, 0; 1997 WUas, 6, 2, 16; 1997 WQas, 3, 1, 0; 1997 XH1, 3, 1,

0; 1997 XJ1, 5, 2, 16; 1997 XRa, 6, 2, 16; 1997 XS5, 6, 2, 16; 1997 XB1g *, 17, 5, 20; 1997 XE1q,

8, 1, 0; 1997 XZ1g *, 12, 3, 16; 1997 XF11, 13, 3, 16; 1997 YOo, 3, 1, 0; 1997 YNy *, 8, 2, T;

1997 YZ4, 3, 1, 0; 1997 YTg =, 3, 1, 0; (1443), 3, 1, 0; [131, 22, 4*, 1997/12/05-1997/12/25]

403 Kani
T. Furuta, Mitsuike 17-2, Kakiya-Cho, Tokai, Aichi-Ken 477, Japan

Observer Y. Mizuno
Measurer T. Furuta

1998 JAN. 12

0.20-m f/4.0 hyperboloid astrocamera
GSC
1989 SG, 2, 1, 0; 1994 LR, 2, 1, 0; [4, 2, 0%, 1997/12/27]

408 Nyukasa

M. Hirasawa, 6-62, Minami Koshigaya 1 Chome, Koshigaya, Saitama-Kem, 343
Japan

Observers M. Hirasawa, S. Suzuki

Measurer K. Watanabe

0.30-m f/2.7 Schmidt camera

GSC

1997 UXoap, 3, 1, 0; 1997 UTag, 3, 1, 0; 1997 UKoy, 2, 1, 0; /8, 3, 0, 1997/11/09]

411 Oizumi
T. Kobayashi, 8-6, Nishi Koizumi 1 Chome, Oizumi, Ora-Gun, Gunma-Ken, 370-05
Japan [kobataka@oaa.iijnet.or.jpl

0.25-m f/4.4 reflector + CCD, 0.41-m f/4.3 reflector + CCD

GSC

1971 US, 4, 2, 1; 1979 MWy, 2, 1, 0; 1981 RQq, 2, 1, 0; 1984 HR, 2, 1, 0; 1986 TH, 2,
1986 TX3, 4, 2, 3; 1990 QKg, 4, 2, 2; 1991 GVg, 4, 2, 2; 1991 REqq, 4, 2, 1; 1992 RV,
0; 1992 WTq, 2, 1, 0; 1993 SQq0, 2, 1, 0; 1993 VX, 2, 1, 0; 1993 V31, 2, 1, 0; 1995 CO7,
0; 1996 NZs, 4, 2, 2; 1996 PLg, 2, 1, 0; 1996 QQq, 2, 1, 0; 1996 TRy, 4, 2, 1; 1997 AJy,
0; 1997 CN, 7, 3, 18; 1997 UUs, 4, 2, 11; 1997 VZs, 2, 1, 0; 1997 WC, 2, 1, 0; 1997 WD,
0; 1997 WE, 2, 1, 0; 1997 WG, 2, 1, 0; 1997 WJ, 2, 1, 0; 1997 WK, 2, 1, 0; 1997 WL, 2,
1997 WM, 2, 1, 0; 1997 WN, 2, 1, 0; 1997 WO, 2, 1, 0; 1997 WQ, 2, 1, 0; 1997 WR, 2,
1997 WTy, 2, 1, 0: 1997 WV, 2, 1, 0; 1997 WEy, 2, 1, 0; 1997 WFa, 2, 1, 0; 1997 WG, 2,
1997 Wlg, 2, 1, 0; 1997 WKy, 2, 1, 0; 1997 WOsg, 2, 1, 0; 1997 WRa, 2, 1, 0 1997 WTs, 2.
1, 0; 1, 0;
1,

HHEHNOOOQOOHHFFO

1997 WUs, 2, 1, 0; 1997 WXa, 2, 1, 0; 1997 WZs, 2, 1997 WA3, 2, 1997 WB3, 2,
1997 WCs. 2, 1, 0: 1997 WD3, 2, 1, 0: 1997 WEs, 2, 1, 0; 1997 WS, 2, 1. 0; 1097 WA+, 4,
1997 WCg, 2. 1, 0; 1997 WEoy, 2, 1, 0; 1997 WHay, 2, 1, 0; 1997 WJa1, 2, 1, 0; 1997 WKay, 2,
0; 1997 WLay, 2, 1, 0; 1997 WNaq, 2, 1, 0; 1997 WPaq, 2, 1, 0; 1997 WQa1, 2, 1, 0; 1997 WRo
2,1, 0; 1997 WSa1, 2, 1, 0; 1997 WTaq, 2, 1, 0; 1997 WUaq, 2, 1, 0; 1997 WVas, 4, 2, 2; 1997 XB,
6, 3, 26; 1997 XJ, 2, 1, 0; 1997 XK, 6, 3, 26; 1997 XL, 2, 1, 0; 1997 XM, 6, 3, 26; 1997 XN, 6,
3, 18; 1997 XO, 6, 3, 26; 1997 XP, 6, 3, 26; 1997 XQ, 7, 4, 26; 1997 XR, 4, 2, 26; 1997 XS, 6,
3, 26; 1997 XT, 2, 1, 0; 1997 XU, 6, 3, 26; 1997 XV, 6, 3, 26; 1997 XW, 6, 3, 26; 1997 XX, 6,
3, 26; 1997 XY, 6, 3, 26; 1997 X7, 6, 3, 26; 1997 XBq, 7, 3, 26; 1997 XHy, 4, 2, 8; 1997 XK1,
6
4

PO RO = R N N

. 3, 26; 1997 XYgq *, 8, 4, 26; 1997 XZg *, 8, 4, 26; 1997 XA1q *, 10, 4, 26; 1997 XC1q *, 8,

. 26; 1997 XDy *, 7, 3, 23; 1997 YB x, 8, 4, 17; 1997 YC «, 8, 4, 17; 1997 YD x, 8, 4, 17;
1997 YE =, 9, 4, 17; 1997 YF x, 8, 4, 10; 1997 YG *, 7, 3, 17; 1997 YH x, 8, 4, 17; 1997 YJ x,
9, 4, 10; 1997 YK %, 8, 4, 17; 1997 YL x, 8, 4, 15; 1997 YM «, 8, 4, 17; 1997 YN x, 11, 5, 15
1997 YO x, 8, 4, 15; 1997 YP =, 8, 4, 15; 1997 YQ *, 8, 4, 15; 1997 YR x, 8, 4, 15; 1997 YS *.
8, 4, 15; 1997 YT x, 8, 4, 15; 1997 YU =, 6, 3, 15; 1997 YV x, 8, 4, 15; 1997 YW x, 8, 4, 15;
1997 YX *, 8, 4, 15; 1997 YY *, 8, 4, 15; 1997 YY1 *, 6, 3, 10; 1997 YZq *, 6, 3, 10; 1997 YAq *,
4, 2, 3; 1997 YBy *, 6, 3, 10; 1997 YCsg =, 6, 3, 10; 1997 YDq *, 6, 3, 10; 1997 YEq *, 6, 3, 10;
1997 YFq %, 6, 3, 10; 1997 YGsg *, 6, 3, 10; 1997 YHo %, 7, 3, 10; 1997 YJs *, 6, 3, 10; 1997 YKo *,
8, 4, 10; 1997 YLg #, 8, 4, 10; 1997 YMy *, 6, 3, 10; 1997 YNy *, 6, 3, 10; 1997 YX5 *, 6, 3, 10;
1997 YYo *, 6, 3, 7; 1997 YZo *, 6, 3, 7; 1997 YAs *, 6, 3, 7; 1997 YB3 *, 6, 3, 7; 1997 YCs3 *,
7,3, 7; 1997 YD3 *, 6, 3, 7; 1997 YEg =, 6, 3, 7; 1997 YFg3 %, 6, 3, 7; 1997 YG3 *, 6, 3, T;
1997 YKy, 4, 2, 1; 1997 YHj *, 6, 3, 9; 1997 YJ5 *, 8, 4, 9; 1997 YKz *, 6, 3, 9; 1997 YL *, 6, 3,
9; 1997 YMs #, 6, 3, 9; 1997 YN5 %, 6, 3, 9; 1997 YOs %, 6, 3, 9; 1997 YP5 *, 6, 3, 9; 1997 YQs *,
6, 3, 9; 1997 YRg *, 6, 3, 9; 1997 YS5 =, 6, 3, 9; 1997 YT5 =, 6, 3, 9; 1997 YUs *, 6, 3, 9;
1997 YVg *, 6, 3, 9; 1997 YW5 *, 6, 3, 9; 1997 YX5 *, 7, 3, 9: 1997 YY5 =, 6, 3, 9; 1997 YZs *,
6, 3, 9; 1997 YAg *, 6, 3, 9; 1997 YG7 *, 6, 3, 11; 1997 YHy *, 6, 3, 7; 1997 YJ7 *, 6, 3, 9;
1097 YKz *, 6, 3, 8 1997 YLy *, 6, 3, 9; 1997 YMy *, 7, 3, 9; 1997 YNy *, 6, 3, 9; 1997 YO~ «,
6, 3, 9; 1997 YP7 «, 6, 3, 9; 1997 YQ7 *, 6, 3, 9; 1997 YR; =, 8, 4, 11; 1997 YC1q *, 6, 3, T;
1997 YD1 *, 6, 3, 7; 1997 YE1 *, 6, 3, 7; 1997 YF10 %, 6, 3, 7; 1997 YG10 *, 6, 3, 7; 1997 YH *,
4,2, 2; 1997 YJ19 *, 6, 3, 7; 1997 YK10 *, 6, 3, 7; 1997 YL1g *, 6, 3, 7; 1997 YMjq *, 4, 2, 2.
1997 YN1q *, 6, 3, 9; 1997 YO10 *, 6, 3, 7; 1997 YP1o *, 6, 3, 8; 1997 YQ10 *, 6, 3, 7; 1997 YP11,
4,2, 1; 1997 YQq1 %, 6, 3, 7; 1997 YRy #, 7, 3, 10; 1997 YSq1 #, 6, 3, 10; 1997 YTqq *, 4, 2
1; 1997 YUy *, 6, 3, 10; 1997 YVqq *, 6, 3, 10; 1997 YPy3 =, 6, 3, 6; 1997 YQq3 *, 8, 4, 9
1997 YR13 *, 6, 3, 6; 1997 YS13 *, 6, 3, 6; 1997 YT13 *, 6, 3, 6; 1997 YU13 *, 6, 3, 6; 1997 YV13 *
6, 3, 6; 1997 YW13 *, 6, 3, 6; 1997 YX13 *, 6, 3, 6; 1997 YY13 *, 6, 3, 6; 1997 YZ13 *, 6, 3, 6
1997 YA 14 *, 7, 3, 6; 1997 YB14 %, 6, 3, 6: 1997 YC14 %, 6, 3, 6; 1997 YD14 %, 6, 3, 6; 1097 YE14
6, 3, 6; 1997 YF14 x, 6, 3, 6; 1997 YG14 *, 6, 3, 6; 1997 YH14 *, 4, 2, 1; 1997 YJ14 *, 6, 3, 6

)
)
i

s



1998 JAN. 12

1 3, 6; 1997 YL1y4 *, 6, 3, 6; 1997 YMyy4 *, 6, 3, 6; 1998 AL *, 6, 3, 4; 1998 AM =,
6, 3, 4; 1098 AN x, 6, 3, 4; 1998 AO *, 6, 3, 4; 1998 AP x, 6, 3, 4; 1998 AQ *, 6, 3, 4; 1998 AR *,
6, 3, 4; 1998 AS x, 6, 3, 4; 1998 AT =, 4, 2, 1; 1998 AU =, 6, 3, 4; 1998 AV x, 6, 3, 4; 1998 AW «, 6,
3, 4; 1998 AX x, 6, 3, 4; 1998 AY x, 6, 3, 4; 1998 AZ x, 6, 3, 4; 1998 AA; *, 6, 3, 4; 1998 AB; x, 6,
3,4 X, 4, 2 2
4,2

3
;1998 ACy *, 6, 3, 4; 1998 AK7 *, 6, 3, 4; 1998 ALy x, 4, 2, 3; 1998 AM7 =, 4, 2, 3; 4122 T-2,
, 35 [1227, 240, 147, 1997/01/26-1998/01/09]

) Fs

413 Siding Spring

R. H. McNaught, Anglo-Australian Observatory, Coonabarabran, NSW 2357,
Australia [rmn@aaocbn2.aao.gov.aul

Observer K. S. Russell

Measurer R. H. McNaught

1.2-m U.K. Schmidt

1993 SBq, 2, 1, 0; [2, 1, O, 1996/07/11]

422 Loomberah

G. J. Garradd, P.O. Box 157, Tamworth, NSW 2340, Australia [gjg@mpx.com.au]
0.25-m f/4.1 reflector + CCD

GSC

1997 XQo, 3, 1, 0; 1997 XRo, 3, 1, 0; (146), 3, 1, 0; (347), 3, 1, 0; (389), 3, 1
(1980), 3, 1, 0; (2703), 2, 1, 0: (2938), 2, 1, 0; (4183), 3, 1, 0; (5349), 2, 1, 0; (5870),
12, Ok, 1997/12/15-1997/12/24]

423 North Ryde

S. McAndrew, 2/32 Twin Rd, North Ryde, NSW 2113, Australia
[mcandrew@trinity.nsw.edu.au]

0.2-m f/4 hyperbolic astrograph + CCD

GSC

1990 YM, 2, 1, 0; 1991 UKg, 8, 3, 3; (1301), 4, 2, 5; (4483), 3, 2, 3; [17, 4, Ox, 1997/12/16-
1998/01/02]

426 Woomera
F. B. Zoltowski, 10 Gundawarra St., P.O. Box 84, Woomera, SA 5720, Australia
[100356.23@CompuServe . com]
0.30-m f/3.3 Schmidt-Cassegrain + CCD
USNO-SA1.0, GSC
1980 LY, 6, 2, 2; 1982 VYaq, 6, 2, 1; 1983 WM, 6, 2, 2; 1985 FE3, 6, 2, 9; 1986 QGq, 3, 1, 0;
1986 VMg, 12, 4, 20; 1987 MA, 3, 1, 0; 1988 VSg, 6, 2, 1; 1990 ODs, 7, 3, 27; 1990 SKy1, 6,
2, 2; 1990 UNg, 6, 2, 2; 1991 RD1q, 6, 2, 3; 1991 VWg, 6, 2, 1; 1992 BO, 6, 2, 2; 1992 FS;, 4,
2, 3; 1992 JQ3, 5, 2, 2; 1992 YSs, 6, 2, 1; 1992 YEg, 6, 2, 1; 1993 RLs, 6, 2, 2; 1993 UB3, 6,
2. 1; 1993 VE5, 6, 2, 2; 1993 XN, 6, 2, 1; 1995 EO, 5, 2, 9; 1995 EBy, 6, 2, 1; 1997 SR, 2, 1, 0;
1997 SBos, 4, 2, 2; 1997 TX1g, 6, 2, 2; 1997 UlJs, 6, 2, 5; 1997 UQuo, 9, 3, 17; 1997 VQ;, 6, 2,
3; 1997 VP9, 9, 3, 17; 1997 VGg, 3, 1, 0; 1997 WB, 2, 1, 0; 1997 WU, 15, 5, 29; 1997 YA x,
12, 4, 9; 1997 YZ *, 12, 4, 10; 1997 YF; %, 12, 4, 15; 1997 YG1 *, 12, 4, 6; 1997 YMy *, 12,
4,5, 1997 YAs *, 12, 4, 8; 1997 YBs *, 12, 4, 12; 1997 YNg #, 15, 5, 35; 1998 AA5 *, 7, 2, 5;
1998 ABj *, 6, 2, 2; 1153 T-2, 5, 2, 2; 3201 T-2, 6, 2, 3; 4172 T-2, 8, 3, 25; (1001), 6, 2, 2; (1133)
7,2, 2; (1267), 6, 2, 5; (1843), 9, 3, 2; (2067), 7, 2, 2; (2124), 4, 1, 0; (2274), 6, 2, 2; (2580), 5
2, 3; (2612), 6, 2, 1; (2715), 6, 2, 1; (2840), 10, 4, 14; (2938), 6, 2, 2; (3890), 6, 2, 1; (4186), 6, 2,
1; (5256), 6, 2, 1; (5457), 6, 2, 1; (5540), 5, 2, 1; (5629), 6, 2, 1; (5870), 6, 2, 4; (7314), 6, 2, 5
(7977), 6, 2, 1; (8026), 3, 1, 0; (8080), 6, 2, 4; [474, 70, 10%, 1997/11/23-1998/01/08]

3 9y

470 Ceccano

G. Masi, Via Madonna de Loco 47, 1-03023 Ceccano (FR), Italy
[gianmasi@fr.flashnet.it]

0.15-m f/5 reflector + CCD

GSC

1977 EX, 3, 1, 0; 1988 BX, 3, 1, 0; 1991 GR, 3, 1, 0; 1992 STag, 8, 3, 5; 1997 YW1, 2, 1, 0; [19,
5, Ox, 1998/01/01-1998/01/10]

M.P.C. 31059

494 Stakenbridge

B. G. W. Manning, Moonrakers, Stakenbridge, Churchill, Kidderminster, Worcs.
DY10 3LS, England [bgwm@star.sr.bham.ac.uk]

0.26-m f/7.3 reflector + CCD

PPM

1991 AHy, 4, 2, 2; 1993 SUg, 2, 1, 0; 1997 WLog, 7, 3, 28; 1997 YYg *, 8, 3, 8 [21, 4, I,

1997/09/09-1998/01/05]

504 Le Creusot

J.-C. Merlin, 18 rue P. Mendes-France, F-71200 Le Creusot, France
[merlin@obspm.fr]

0.40-m f/5.1 reflector + CCD

GSC

1997 XQo, 7, 2, 13; [7, 1, 0%, 1997/12/28-1998/01/10]

540 Linz

E. Meyer, F. Marklstrasse 1/62, A-4040 Linz, Austria [erich.meyer@ooenet.at]
0.30-m f/5.2 Schmidt Cassegrain + CCD

GSC

1991 WA, 5, 1, 0; 1992 BF, 6, 2, 1; [11, 2, 0%, 1997/12/06-1997/12/81]

552 San Vittore

E. Colombini, Via S. Vittore 44, 1-40136 Bologna, Italy
[ermes.colombini@iol.it]

Observers C. Vacchi, G. Sassi, E. Colombini, R. Di Luca

0.45-m f/3.3 reflector + CCD

GSC

1986 TC, 3, 1, 0; 1988 QA, 3, 1, 0; 1996 KW, 2, 1, 0; 1996 QD+, 3, 1, 0; 1997 TE, 3, 1, 0;
1997 XUyq *, 4, 2, 1; [18, 6, 1x, 1997/12/06-1997/12/29]

557 Ondfejov

P. Pravec, Astronomical Institute, Czech Academy of Sciences, CZ-25165 Ondfejov,
Czech Republic [ppravec@asu.cas.cz]

Observers L. Sarounova, M. Wolf

0.65-m f/3.6 reflector + CCD

USNO-SA1.0, GSC

1980 EB, 3, 1, 0; 1995 HC, 4, 2, 8; 1995 ODy, 4, 2, 8 1995 SH, 7, 2, 11; 1996 QD, 2, 1, 0;

1996 TCys, 4, 2, 11; 1996 YUs, 5, 2, 8; 1997 SMy, 2, 1, 0; 1997 SXy, 5, 2, 12; 1997 TWy, 1, 1,

0; 1997 TA17, 1, 1, 0; 1997 TM1g, 2, 1, 0; 1997 TO1g, 2, 1, 0; 1997 UH, 6, 2, 12; 1997 UT, 2, 1,

0; 1997 UU, 3, 1, 0; 1997 UX, 3, 1, 0; 1997 UUy, 3, 1, 0; 1997 UXy, 3, 1, 0; 1997 ULy, 4, 2, 11;

1997 UNy, 3, 1, 0; 1997 UUy, 2, 1, 0; 1997 UW14, 5, 2, 1; 1997 UX1y4, 2, 1, 0; 1997 VVy, 5, 2,

11; 1997 VUy, 3, 1, 0; 1997 VVg, 4, 2, 11; 1997 VCs, 2, 1, 0; 1997 Vg, 7, 3, 26; 1997 VMg, 2,

1, 0; 1997 WX, 5, 2, 1; 1997 WS, 2, 1, 0; 1997 WTao, 3, 1, 0; 1997 WUas, 2, 1, 0; 1997 WPag,

5, 2, 8; 1997 XSa, 2, 1, 0; 1997 YMg, 6, 1, 0; 1997 YRy, 3, 1, 0; 1997 YL.11, 2, 1, 0; 1998 AKg,

7,1, 0; 1998 AMg *, 4, 2, 1; 1998 ANg *, 5, 2, 1; 1998 AOg x, 5, 2, 1; 1998 APg x, 5, 2, 1;

1998 AQg *, 5, 2, 1; (214), 4, 1, 0; (1581), 2, 1, 0; (2343), 2, 1, 0; (2437), 4, 1, 0; [174, 49, 5%,

1997/12/16-1998/01,/12]

560 Madonna di Dossobuono

L. Lai, Via Mantovana 130e, I-37062 Dossobuono (Verona), Italy
[astrofil@astbol.bo.cnr.it]

Observers L. Lai, I. Rocchetti, G. Vesentini

0.40-m f/3.5 reflector + CCD

GSC

1980 UM;, 4, 1, 0; 1982 KKy, 3, 1, 0; 1984 SUs, 4, 1, 0; 1991 SLo, 3, 1, 0; 1992 DNg, 3, 1,

0; 4008 T-3, 2, 1, 0; (2275), 5, 1, 0; (7144), 6, 2, 1; (8079), 3, 1, 0; [38, 9, O, 1997/11/16-

1997/12/27]



M.P.C. 31060

561 Piszkéstetd

L. Kiss, Pf. 596, H-6701 Szeged, Hungary [1.kiss@physx.u-szeged.hu]

Observers K. Sarneczky, L. Kiss

0.60-m Schmidt telescope

USNO-A1.0

1970 JB, 3, 1, 0; 1970 OF, 2, 1, 0; 1974 QFq, 3, 2, 1; 1975 SFq, 2, 1, 0; 1991 VXs, 3, 1, 0; (1513),
4,1, 0; (2682), 2, 1, 0; (3019), 3, 1, 0; (3183), 2, 1, 0; (3552), 2, 1, 0; (4560), 3, 1, 0; (6455), 2, 1
0; [31, 12, 0, 1998/01/04-1998/01/07]

566 Haleakala-NEAT/GEODSS
E. F. Helin, MS 183-501, Jet Propulsion Laboratory, Pasadena, CA 91109, U.S.A.
[efh@ipl.jpl.nasa.gov]
Observers E. F. Helin, S. H. Pravdo, K. J. Lawrence, D. L. Rabinowitz, S. Groom,
C. Clark, R. Bambery, S. Levin, J. Lorre, S. Shaklan, R. Byrd, A. Esquibel,
C. Cotton, D. Bascon
1-m f/2.2 Ritchey-Chrétien + CCD
1958 TLy, 3, 1, 0; 1967 JP, 3, 1, 0; 1972 TC, 3, 1, 0; 1975 SAq, 6, 2, 5; 1975 TOq, 3, 1
1977 DRo, 3, 1, 0; 1978 PSa, 6, 2, 29; 1978 PHs, 3, 1, 0; 1978 SJ5, 3, 1, 0; 1978 SSg, 6, 2
1978 SQ7, 3, 1, 0; 1978 UG, 3, 1, 0; 1978 VPyq, 3, 1, 0; 1978 XU, 3, 1, 0; 1979 MDy, 3, 1
1979 MKy, 3, 1, 0; 1979 QV1, 3, 1, 0; 1979 TVy, 3, 1, 0; 1980 GG, 6, 2, 2; 1981 EZ;, 3, 1
1981 EYqy4, 3, 1, 0; 1981 EOys, 3, 1, 0; 1981 EUys, 3, 1, 0; 1981 EF g, 3, 1, 0; 1981 SN, 3
0; 1981 SCy, 3, 1, 0; 1982 YRy, 6, 2, 25; 1983 UG, 3, 1, 0; 1983 WN, 3, 1, 0; 1984 HR, 3
0; 1984 SYs5, 6, 2, 5; 1985 RG, 3, 1, 0; 1985 RRg, 3, 1, 0; 1986 EJy, 3, 1, 0; 1986 QHy, 3
0; 1986 VMg, 3, 1, 0; 1986 WOy, 3, 1, 0; 1987 RT5, 3, 1, 0; 1987 SUy, 3, 1, 0; 1987 SF5, 3
3
1
1
1
3
3

5
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0; 1987 SG13, 3, 1, 0; 1988 CPq, 3, 1, 0; 1988 CTy, 3, 1, 0; 1988 QA, 3, 1, 0; 1988 QB,
0; 1988 RVy, 3, 1, 0; 1988 SC, 3, 1, 0; 1988 VSg, 3, 1, 0; 1989 SX, 3, 1, 0; 1989 TLy5, 3,
1989 ULy, 3, 1, 0; 1989 UNy, 3, 1, 0; 1989 UBg, 3, 1, 0; 1989 VQ, 3, 1, 0; 1989 WU7, 3,
1989 YFq, 3, 1, 0; 1989 YA, 3, 1, 0; 1989 YP5, 3, 1, 0; 1990 BZ, 3, 1, 0; 1990 JNy, 3,
1990 MG, 3, 1, 0; 1990 ODg, 3, 1, 0; 1990 QW17, 3, 1, 0; 1990 SG3, 3, 1, 0; 1990 SM7,
0; 1990 SUg, 3, 1, 0; 1990 SFg, 3, 1, 0; 1990 SA15, 3, 1, 0; 1990 TX, 3, 1, 0; 1990 UNq,
0; 1990 UO3, 3, 1, 0; 1990 WQs, 3, 1, 0; 1991 CPq, 3, 1, 0; 1991 FL, 3, 1, 0; 1991 GHjy, 3,
: 1991 GQj, 3, 1, 0; 1991 GY3, 3, 1, 0; 1991 GVyg, 9, 3, 469; 1991 LQ, 3, 1, 0; 1991 PT1o,
: 1991 PVyg, 3, 1, 0; 1991 RRq, 3, 1, 0; 1991 RS7, 3, 1, 0; 1991 RB12, 3, 1, 0; 1991 SV,
1991 VVs, 3, 1, 0; 1992 BF, 6, 2, 2; 1992 DJy, 6, 2, 36; 1992 DFqq, 3, 1, 0; 1992 EJy,
: 1992 EBg, 3, 1, 0; 1992 HYg, 3, 1, 0; 1992 RZ, 3, 1, 0; 1992 RAy, 3, 1, 0; 1992 RK7,
. 5; 1992 SUqy, 3, 1, 0; 1992 TX, 3, 1, 0; 1992 UQ, 3, 1, 0; 1992 UZs, 3, 1, 0; 1992 XL, 3,
: 1993 NH, 6, 2, 25; 1993 OWg, 6, 2, 1; 1993 OXg, 3, 1, 0; 1993 SBq, 3, 1, 0; 1993 SW3, 3,
: 1993 SUg, 3, 1, 0; 1993 TD, 3, 1, 0; 1993 TPay, 3, 1, 0; 1993 TLos, 3, 1, 0; 1993 UR3, 3,
: 1993 UZs, 3, 1, 0; 1993 XN, 3, 1, 0; 1993 XR, 3, 1, 0; 1993 YR, 9, 2, 4; 1994 AH, 3, 1,
1994 ABo, 3, 1, 0; 1994 CV, 3, 1, 0; 1994 CXo, 6, 2, 5; 1994 GCy, 6, 2, 29; 1994 GYq, 9, 3,
1994 WK1, 3, 1, 0; 1994 YQq, 3, 1, 0; 1995 AW, 3, 1, 0; 1995 BOq, 3, 1, 0; 1995 GF, 3, 1,
1995 HJ, 3, 1, 0; 1996 JH, 3, 1, 0; 1996 JY, 3, 1, 0; 1996 KW, 3, 1, 0; 1996 NF3, 3, 1, 0; 1996 NZs,
3, 1, 0; 1996 NAy, 6, 2, 29; 1996 PA;, 3, 1, 0; 1996 QQq, 3, 1, 0; 1996 SSg, 3, 1, 0; 1996 TWyg,
. 0; 1996 TL1a, 3, 1, 0; 1996 TZ4g, 3, 1, 0; 1996 UU7, 3, 1, 0; 1997 QH1, 3, 1, 0; 1997 RK7,
, 0; 1997 RTg, 6, 2, 4; 1997 SGo, 3, 1, 0; 1997 SN3, 3, 1, 0; 1997 SV3, 3, 1, 0; 1997 SEj, 3,
: 1997 SPy7, 3, 1, 0; 1997 SBas, 9, 1, 0; 1997 TD, 3, 1, 0; 1997 TJay4, 3, 1, 0; 1997 UE;, 3,
: 1997 UE9, 3, 1, 0; 1997 UJs, 3, 1, 0; 1997 UP7, 3, 1, 0; 1997 UBg, 3, 1, 0; 1997 UV1g, 3
: 1997 UY10, 3, 1, 0; 1997 UWy7, 6, 1, 0; 1997 UXaq, 3, 1, 0; 1997 UKay, 3, 1, 0; 1997 VW,
,0; 1997 VL, 3, 1, 0; 1997 VPq, 3, 1, 0; 1997 VQy, 3, 1, 0; 1997 VY7, 6, 2, 26; 1997 VZs,
. 0; 1997 VN3, 3, 1, 0; 1997 VP3, 3, 1, 0; 1997 VEy4, 6, 1, 0; 1997 VF5, 3, 1, 0; 1997 VY35, 3,
; 1997 VAG,G 2, 1; 1997 VFg, 3, 1, 0; 1997 VKg, 3, 1, 0; 1997 VXg, 3, 1, 0; 1997 VYsg, 3, 1,
1097 WH, 3, 1, 0; 1997 WL, 3. 1, 0; 1997 WQ, 3, 1, 0; 1097 WH;, 3, 1, 0; 1997 WBo, 3. 1, 0;
997 WCs, 3, 1 0; 1997 WA~, 3, 1, 0; 1997 WN~. 3, 1, 0; 1997 WQg, 3, 1, 0; 1997 WM13, 3, 1, 0;
1997 WNis, 3, 1, 0; 1997 WO13, 3, 1, 0; 1997 WQis, 3, 1, 0; 1097 WM, 3, 1, 0; 1997 WCay. 3,
1, 0; 1997 WFq;, 3, 1, 0; 1997 WHay, 3, 1, 0; 1997 Wla1, 6, 2, 1; 1997 Wlay, 3, 1, 0; 1997 Whlo1,
3, 1, 0; 1997 WSay, 3, 1, 0; 1997 WBoao, 3, 1, 0; 1997 WTaa, 6, 2, 5; 1997 WVaq, 3, 1, 0;
1997 WZag, 3, 1, 0; 1997 WAsg, 3, 1, 0; 1997 WDsq, 3, 1, 0; 1997 WKsg, 3, 1, 0; 1997 WCss, 3, 1,
0; 1997 WLgs, 3, 1, 0; 1997 WTss, 3, 1, 0; 1997 WY35, 3, 1, 0; 1997 WDsg, 3, 1, 0; 1997 WEgg,
3, 1, 0; 1997 WGsg, 3, 1, 0; 1997 WHsg, 3, 1, 0; 1997 WKsg, 3, 1, 0: 1997 WLsg, 3, 1, 0;
1997 WMss, 3, 1, 0; 1997 WOssg, 3, 1, 0; 1997 WP3g, 3, 1, 0; 1997 WQssg, 3, 1, 0; 1997 WRas, 3,
1, 0; 1997 WRuq, 3, 1, 0; 1997 WE4y, 3, 1, 0; 1997 WPy, 3, 1, 0; 1997 WSy4, 3, 1, 0; 1997 WW 4,
.1, 0; 1997 WDys5, 3, 1, 0; 1997 WSys5, 6, 2, 29; 1997 WZy4s, 3, 1, 0; 1997 XJq, 3, 1, 0; 1997 XX1,
3, 1, 0; 1997 XQo, 6, 2, 29; 1997 XJ5, 3, 1, 0; 1997 XB1g, 3, 1, 0; 1997 XZ1g, 3, 1, 0; 1997 XK11,
3,1, 0; 1997 XL11, 3, 1, 0; 1997 YA, 3, 1, 0; 1997 YU, 3, 1, 0; 1997 YC1, 3, 1, 0; 1997 YS1, 3, 1,
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0; 1997 YV, 3, 1, 0; 1997 YZs, 3, 1, 0; 1997 YGg, 3, 1, 0; 1997 YLg, 3, 1, 0; 1997 YRg, 3, 1, 0;
1997 YX3, 3. 1, 0: 1997 YZs, 3, 1, 0; 1997 YHy, 3, 1, 0: 1997 YQy, 3, 1, 0; 1997 YTy x, 9. 3. 3:
1997 YUy *, 6, 2, 1; 1997 YV, %, 6, 2, 1; 1097 YX4 %, 6, 2, 1; 1097 YY, %, 9, 3, 4; 1097 YLs, 3
1, 0; 1997 YOs, 3, 1, 0; 1997 YPs, 3, 1, 0; 1997 YQs, 3, 1, 0; 1997 YRs, 3. 1, 0; 1997 YT5, 3. 1
0; 1997 YWs, 3, 1, 0; 1997 YX5, 3, 1, 0; 1997 YBg *, 6, 2, 2; 1997 YCg *, 6, 2, 1; 1997 YDg *
6, 2, 1; 1997 YEg =, 6, 2, 1; 1997 YFg *, 6, 2, 1; 1997 YGg *, 9, 3, 3; 1997 YHg *, 6, 2, 1
1997 YJg *, 6, 2, 1; 1997 YUsg, 3, 1, 0; 1997 YXg, 3, 1, 0; 1997 YZg *, 9, 3, 3; 1997 YAr %, 6, 2
1; 1997 YB7 , 9, 3, 4; 1997 YCr *, 6, 2, 2; 1997 YDy *, 6, 2, 2; 1997 YE; *, 6, 2, 1; 1997 YGr
3,1, 0; 1997 YK7, 3, 1, 0; 1997 YL7, 3, 1, 0; 1997 YRy, 3, 1, 0; 1997 YFg *, 9, 3, 5; 1997 YGg *
6, 2, 3; 1997 YHg =, 6, 2, 1; 1997 YlJg *, 6, 2, 1; 1997 YKg *, 6, 2, 4; 1997 YLg *, 6, 2, 2
1097 YMg *, 6, 2, 2; 1997 YNg, 3, 1, 0; 1997 YUg *, 6, 2, 5; 1997 Y'Vg *, 6, 2, 5; 1997 YWy *
6, 2, 5; 1997 YXg *, 9, 2, 5; 1997 YYg =, 9, 2, 5; 1997 YZg =, 6, 2, 5; 1997 YAg *, 6, 2, 5
1997 YBg *, 6, 2, 5: 1997 YCg *, 6, 2, 4; 1097 YDg x, 6, 2, 4; 1997 YEg *, 6, 2, 3; 1997 YFg
6, 2, 1; 1997 YMg *, 18, 3, 2; 1997 YNg *, 6, 2, 1; 1997 YOg *, 6, 2, 5; 1997 YPg *, 6, 2, 4
1997 YQg #, 6, 2, 4; 1997 YRg *, 6, 2, 4; 1997 YSg *, 6, 2, 2; 1997 YTy *, 6, 2, 2; 1997 YUg *,
6, 2, 1; 1997 YVg =, 6, 2, 1; 1997 YWg *, 6, 2, 1; 1997 YXg *, 6, 2, 1; 1997 YYg *, 6, 2, 1;
1997 YZg *, 6, 2, 1; 1997 YA10 *, 6, 2, 1; 1997 YD1o, 6, 2, 5; 1997 YEj0, 3, 1, 0; 1997 YF10, 6,
2, 5, 1997 YG10. 6, 2, 5; 1997 YHyq, 3, 1, 0; 1997 YJ10, 3, 1, 0; 1997 YK,0, 3. 1. 0; 1997 YQ10,
3,1, 0; 1997 YR1g #, 9, 2, 1; 1997 YY10 %, 6, 2, 5; 1997 YZ10 #, 6, 2, 5. 1997 YA11 *, 6, 2.
5. 1997 YBy; *, 6, 2, 5; 1997 YCyq #, 6, 2, 5; 1997 YDy; #, 6, 2, 5; 1997 YEq1 *, 6. 2. 4.
1097 YFq; *, 6, 2, 2; 1997 YGqq *, 6, 2, 2; 1097 YL1; *, 3, 1, 0; 1997 YV13, 3, 1, 0; 1097 YM4
3,1, 0; 1997 YG1g, 3, 1, 0; 1997 YL1g, 3, 1, 0; 1997 ¥N1g, 3, 1, 0; 1998 AC, 3, 1, 0; 2020 P-L, 3
1, 0, 2096 P-L, 3, 1, 0; 2177 P-L, 3, 1, 0: 2207 P-L, 3, 1, 0; 3086 P-L, 3, 1, 0; 6580 P-L, 3, 1, 0:
7581 P-L, 9, 1, 0; 1260 T-1, 3, 1, 0; 3078 T-1, 3, 1, 0; 4062 T-1, 3, 1, 0; 4835 T-1, 3, 1, 0; 2257 T-2

1

0;

1

3

3,1, 0; 3365 T-2, 3, 1, 0O; 4122 T 2 3,1, 05 4207 T 3 3,1, 05 (1 )7 3,1, 05 (26), 3, 1, 0; (35), 3, 1,
0; (40), 6, 1, 0; (60), 6, 2, 30; (77), 3,1, 0; (89), 3, 1, 0; (113), 3,1, 0; (123), 3, 1, O7 (136) 3,1, 0;
(149), 3, 1, 0, (152) 3,1, 0; (167), 3, 1, 0; (189), 3, 1, 0; (191), 3, 1, 0; (220), 3, 1, 0; (222), 3, 1,
0; (228), 3, 1, 0; (230) 3, 1 O (252), 3, 1, 0; (256), 3, 1, 0; (258), 3, 1, 0; (261), 3, 1, 0; (266), 3,
1, 0; (269), 3, 1, 0; (272), 3, 1, 0; (299), 3, 1, 0; (376), 3, 1, 0; (385), 3, 1, 0; (387), 3, 1, 0; (389),
62 5 (395). 3, 1.0 (307). 3. 1, 05 (115),'6. 2, 45 (424), 3. 1. 0 (447), 3. 1, 01 (449). 3. 1, 01
(498), 3, 1, 0; (507), 3, 1, 0; (515), 3, 1, 0; (519), 3, 1, 0; (540), 3, 1, 0; (544), 3, 1, 0; (553), 3, 1,
0; (539), 3. 1, 0; (567), 3, 1, 0; (581), 3, 1, 0; (601), 3. 1, 05 (620), 3, 1, 0; (628), 3, 1, 0; (669), 3.
1, 0; (686), 3, 1, 0; (689), 3, 1, 0; (737), 3, 1, 0; (740), 3, 1, 0; (763), 3, 1, 0; (766), 3, 1, 0; (767),
3, 1, 05 (8 0)1 3, 1, 05 (821)7 3, 1, 0; (834)a 3, 1, 0; (837)7 3, 1, 05 (851)7 3, 1, 0; (854)1 3,1, 0
(864), 3, 1, 0 (905), 6, 2, 4; (909), 3, 1, 0; (910), 3, 1, 0; (933), 3, 1, 0; (346), 3, 1, 0; (955), 3, 1,
0; (961), 3, 1, 0; (967), 3, 1, 0; (977), 3, 1, 0; (979), 3, 1, 0; (1013), 3, 1, 0; (1020), 3, 1, 0; (1034),
3, 1, 0; (1058), 3, 1, 0; (1068), 6, 2, 2; (1077), 3, 1, 0; (1095), 3, 1, 0; (1097), 3, 1, 0; (1121), 3,
1, 0; (1141), 3, 1, 0; (1151), 3, 1, 0; (1180), 6, 2, 5; (1216), 3, 1, 0; (1224), 3, 1, 0; (1230), 3, 1,
0; (1245), 6, 1, 0; (1286), 3, 1, 0; (1381), 3, 1, 0; (1405), 3, 1, 0; (1411), 3, 1, 0; (1418), 6, 2, 4;
(1443), 3, 1, 0; (1461), 3, 1, 0; (1471), 3, 1, 0; (1496), 6, 2, 5; (1514), 6, 2, 5; (1628), 3, 1, 0; (1630),
3, 1, 05 (1639), 6, 2, 4; (1673), 3, 1, 0; (1677), 3, 1, 0; (1694), 3, 1, 0; (1699), 3, 1, 0; (1736), 3,
1, 0; (1739), 6, 2, 4; (1782), 3, 1, 0; (1800), 3, 1, 0; (1818), 3, 1, 0; (1841), 3, 1, 0; (1843), 3, 1,
0; (1875), 3, 1, 0; (1878), 3, 1, 0; (1886), 3, 1, 0; (1900), 3, 1, 0; (1965), 6, 2, 26; (1980), 3, 1,
0; (1987), 3, 1, 0; (1989), 3, 1, 0; (1994), 3, 1, 0; (2010), 3, 1, 0; (2015), 3, 1, 0; (2020), 3, 1, O;
(2035), 3, 1, 0; (2043), 3, 1, 0; (2045), 3, 1, 0; (2080), 3, 1, 0; (2096), 3, 1, 0; (2107), 3, 1, 0; (2143),
3,1, 0 (2144), 3, 1, 0; (2160), 3, 1, 0; (2173), 3, 1, 0; (2175), 3, 1, 0; (2185), 3, 1, 0; (2208), 3,
1, 0; (2209), 3, 1, 0; (2213), 9, 3, 5; (2215), 6, 2, 1; (2220), 6, 2, 31; (2230), 3, 1, 0; (2245), 3,
1, 0; (2248), 3, 1, 0; (2267), 3, 1, 0; (2268), 3, 1, 0; (2280), 3, 1, 0; (2293), 3, 1, 0; (2298), 3, 1,
0; (2303), 6, 1, 0; (2307), 3, 1, 0; (2320), 3, 1, 0; (2339), 3, 1, 0; (2343), 3, 1, 0; (2350), 3, 1, 0;
(2390), 3, 1, 0; (2432), 3, 1, 0; (2437), 6, 2, 4; (2459), 3, 1, 0; (2474), 3, 1, 0; (2501), 3, 1, 0; (2504),
3, 1, 05 (2506) 3, 1, 0; (2519), 3, 1, 0; (2547), 6, 1, 0; (2552), 3, 1, 0; (2564), 3, 1, 0; (2568), 3,
1, 0; (2573) 3,1, 0; (2575), 3, 1, 0; (2579), 3, 1, 0; (2588), 3, 1, 0; (2606), 3, 1, 0; (2625), 3, 1,
0; (2635), 6, 2, 2; (2637), 3, 1, 0; (2638), 3, 1, 0; (2649), 9, 2, 1; (2654), 3, 1, 0; (2656), 6, 2, 1;
(2657), 3, 1, 0; (2664) 3, 1, 0; (2665), 6, 2, 2; (2692), 3, 1, 0; (2693), 3, 1, 0; (2698), 3, 1, 0; (2708),
3, 1, 0; (2718) 6, 2, 2; (2720), 3, 1, 0; (2732), 3, 1, 0; (2755), 3, 1, 0; (2762), 6, 2, 30; (2807),
3, 1, 0; (2809), 3, 1, 0; (2819), 6, 2, 4; (2827), 3, 1, 0; (2911), 3, 1, 0; (2950), 3, 1, 0; (2971), 3,
1, 0; (2983), 3, 1, 0; (2999), 3, 1, 0; (3000), 6, 1, 0; (3114) 3, 1, 0; (3118) 3, 1, 0; (3123), 3, 1,
0; (3133), 6, 1, 0; (3139), 3, 1, 0; (3175), 3, 1, 0; (3178), 3, 1, 0; (3185) 1, 0; (3198)7 3, 1, 05
(3209), 3, 1, 0; (3221 3,1, 0; (3224), 3, 1, 0; (3244), 3, 1, 0; (3250) 3,1, 0 (3253) 3,1, 0; (3275)
3, 1, 0; (3281), 3,1, 0; (3296), 6, 2, 5; (3302), 3, 1, 0; (3303)7 3,1, O (3320), 3,1, 05 (3341), s
1, 0; (3342), 3, 1, 0; (3351), 3, 1, 0; (3371), 3, 1, 0; (3386), 3, 1, 0 (3396) 3, 1, 0 (3424) 3, 1,
0; (3428), 3, 1, 0; (3450), 3, 1, 0; (3458), 3, 1, 0; (3459), 3, 1, 0 (3469) 3,1, 0 (3474) 3, 1, 0
(3498), 3, 1, 0; (3501), 3, 1, 0; (3520), 3, 1, 0; (3527), 3, 1, O; (3532) 3,1, 0 (3544) 3,1, 0 (3546)7
3,1, 0; (3574), 3, 1, 0; (3578), 3, 1, 0; (3582), 3, 1, 0; (3599), 3, 1, O (3619) 6, 2, 4; (3627) 3,
1, 0; (3654), 3, 1, 0; (3689), 3, 1, 0; (3706), 6, 1, 0; (3762), 6, 2 26; (3773), 3, 17 0; (3775), 37
1, 0; (3783), 3, 1, 0; (3788), 6, 2, 4; (3817), 3, 1, 0; (3837), 3, 1, 0 (3838), 3, 1, 0; (3840), 3, 1,
0; (3854), 3, 1, 0; (3857), 3, 1, 0; (3867), 3, 1, 0; (3882), 3, 1, 0; (3887), 3, 1, 0; (3890), 3, 1, 0;
(3896), 3, 1, 0; (3903), 3, 1, 0; (3938), 3, 1, 0; (3965), 3, 1, 0; (4066), 3, 1, 0; (4070), 3, 1, 0; (4090),
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, 0; (4109), 3, 1, 0; (4111), 3, 1, 0; (4117), 3, 1, 0; (4139), 3, 1, 0; (4183), 3
S (4207), 3, 1. 0: (4218), 3. 1, 0. (4272), 3, . 0; (4280), 3, 1, 0; (4311), 3, 1
4324), 6, 2, 27; (4346), 3, 1, 0; (4421), 9, 3, 5; (4433), 3, 1, 0; (4471), 3, 1
,( 88), 6, 2, 5; (4506) 3, 1, 0; (4507), 3, 1, 0,
574), 3, 1, 0; (4585) 3 1, 0; (4592), 3, 1, 0: (4600)
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; | 0: (4678), 3, 1, 0; (4680), 3, 1, 0; (4682
.1, 0; (4706), 3, 1, 0; (4711), 3, 1, 0 (4728), 3, 1, 0; (4729), 3, 1, 0; (4743), 3, 1, 0: (4755), 3,
. 0; (4762), 3, 1, 0; (4773) 3 1, 0 (4785), 3. 1, 0. (4810), 3, 1, 0: (4826), 3, 1, 0: (4845), 3, 1,
. (4861), 3, 1, 0 (4896), 3. 1, 0; (4914), 3, 1, 0: (4940), 3, 1, 0; (4955), 3, 1, 0. (4958), 3. 1, O;
(4980), 3, 1, 0; (5022), 3, 1, 0;( 074), 6, 2, 2; (5115), 3, 1, 0; (5151),3 1,0; (5155), 3, 1, 0; (5211),
3, 1, 0; (5216), 3, 1,°0; (5220), 3, 1, 0; (5226) 3 1, 0 (5236), 3, 1, 0; (5238), 3, 1, 0; (5256), 3,
1, 0: (5289), 3. 1, 0. (5297), 3. 1, 0 (5302), 3, 1, 0: (5306), 3, 1, 0: (5320), 3. 1, 0: (5333), 3, 1,
0: (5351), 3. 1, 0: (5361), 3, 1, 0: (5385), 6., 2, 4: (5387), 3, 1, 0. (5414), 3. 1, 0: (5422), 3, 1, O
(5432), 3,1,0; (5452), 3. 1, 0; (5477), 3, 1, 0 (5497), 3, L, 0: (5550), 6, 1, 0; (5575), 3, L, 0; (5615).
3,1 L 0 (5629), 3, 1, 0; (5674), 3, 1, 0; (5675), 3, 1, 0; (5682), 3, 1, 0; (5683), 3, 1, 0; (5686), 3,
1, 0. (5727), 3. 1, 0: (5728), 3, 1, 0: (5737), 3. 1, 0: (5746), 3, 1, 0: (5752), 3. 1, 0s (5777), 3, 1,
0: (5778), 3. 1, 0+ (5782), 6, 2, 5. (5801), 3. 1, 0 (5813), 3, 1, O: (5839), 6, 2. 4. (5847), 3. 1, 0
(5884), 3, 1, 0; (5893), 3, 1, 0; (5922), 3, 1, 0: (5923), 3, 1, 0; (5992), 3, 1, 0; (6055), 3, 1, 0; (6072).
3, 1, 0: (6109), 3, 1, 0; (6151), 3, 1, 0; (6176), 3, 1, 0; (6233), 3, 1, O; (6243), 3, 1, 0; (6249), 3.
1, 0; (6251), 31, 0 (6255), 3, 1, 0: (6311), 3, 1, 0. (6314), 6, 2, 4: (6316), 3, 1, 0. (6328), 3, 1,
0; (6330), 3, 1, 0; (6332), 3, 1, 0; (6344), 3, 1, 0; (6354), 3, 1, 0; (6360), 3, 1, 0; (6363), 3, 1, 0;
(6367), 3, 1, 0; (6377), 3, 1, 0; (6398), 3, 1, 0; (6422), 3, 1, 0; (6424), 3, 1, 0; (6452), 3, 1, 0; (6476),
3, 1, 0; (6477), 3, 1,'0; (6517), 3, 1, 0; (6570), 3, 1, 0; (6867), 3, 1, 0; (6942), 3, 1, 0; (6963), 3,
1, 0; (6964), 3, 1, 0; (6975), 3, 1, 0; (6991), 3, 1, 0; (7004), 6, 2, 4; (7055), 6, 2, 5; (7057), 6, 1,
0; (7068), 3, 1, 0; (7080), 3, 1, 0; (7090), 3, 1, 0; (7113), 3, 1, 0; (7131), 3,1, 0; (7135), 3, 1, 0;
(7136), 3, 1, 0; (7138), 3, 1, 0; (7148), 3, 1, 0; (7154), 3, 1, 0; (7164), 3, 1, 0; (7170), 3, 1, 0; (7181),
3,1, 0: (7190), 3, 1, 0; (7194), 3, 1, 0; (7195), 3, 1, 0; (7211), 3, 1, 0; (7228), 3, 1, 0; (7255), 3.
1, 0; (7266), 310 (7272) 6, 2. 5. (7275), 3. 1, 0: (7282), 3, 1, 0. (7291), 3, 1, 0; (7293), 3, 1,
0: (7305), 3. 1, 0: (7323), 3, 1, 0: (7360), 3, 1, 0: (7416), 3, 1, 0. (7427), 3. 1, 0 (7559), 3, 1, O:
(7865), 3. 1, 0; (7866), 3, 1, 0; (7868), 3, 1, 0; (7870), 3, 1, 0; (7872) 6 2, 4; (7886), 3, 1, 0; (7938).
3,1, 0 (7939), 6, 1, 0; (7949), 3, 1, 0; (7952), 3, 1, 0; (7959), 3, 1, 0; (7961), 3, 1, 0; (7963), 3.
1, 0; (7969), 3, 1, 0; (7974), 3, 1, 0; (7984), 3, 1, 0; (7990), 3, 1, 0 (7992), 6, 2, 27; (8003), 3.
1, 0; (8027), 3, 1, 0; (8030), 3, 1, 0; (8031), 3, 1, 0; (8032) 3, 1,0 (8033), 3, 1, 0; (8040), 3, 1,
0: (8043), 3, 1, 0: (8047), 3, 1, 0: (8056), 3. 1, 0: (%068), 3, 1, 0. (8085), 3, 1, 0: (8087), 3, 1, O
(8098), 3, 1, 0+ (8099), 3, 1, 0; (8107), 3, 1, 0; (8110), 3, 1, 0; (8116), 3, 1, 0; /3051, 849, 64*.

1996,/08/18-1997/18,30]

568 Mauna Kea

D. J. Tholen, Institute for Astronomy, 2680 Woodlawn Drive, Honolulu, HI 96822,
U.S.A. [tholen@hale.ifa.hawaii.edu] (2)

K. Meech, Institute for Astronomy, 2680 Woodlawn Drive, Honolulu, HI 96822,
U.S.A. [meech@pavo.ifa.hawaii.edu] (4)

Observers J. Bauer (4), K. Meech (4), O. Hainaut(4), D. J. Tholen (2),
R. J. Whiteley (2)

Measurers K. Meech (4), D. J. Tholen (2), R. J. Whiteley (2)

2.24-m telescope + CCD, 10-m Keck II telescope + CCD

USNO-A1.0

(2) 1997 QCy, 13, 6, 12; 1997 QKI, 8, 1, 0; (2340), 4,1, 0; (3200), 3, 1, 0; (3362), 2, 1, 0; (3757),

6,1, 0; (5786), 2, 1, 0; (5863), 2, 1, 0; [40, 8, O«, 1997/10/15-1997/10,/27]

(4) (2060), 1, 1, 0; (4015), 1, 1, 0; /2, 2, O«, 1997/12/80]

587 Sormano

P. Sicoli, Via Valli 9, I-23846 Garbagnate Monastero (Lecco), Italy
[sormano@tin.it]

Observers F. Manca, P. Ghezzi, P. Sicoli, M. Cavagna, A. Testa, P. Chiavenna

0.5-m reflector + CCD

GSC

1991 VE, 2, 1, 0; 1992 BF, 2, 1, 0; 1995 DLg, 3, 2, 4; 1995 DMy, 3, 2, 4; 1996 RM, 3, 2, 2;

1997 VMy, 2, 1, 0; 1997 WBay, 2, 1, 0; 1997 WSao, 3, 1, 0; 1997 XRa, 3, 1, 0; 1997 XSs, 3, 1, 0;

1997 XF11, 3, 2, 27; 1997 YRy, 3, 1, 0; 1997 YK1g *, 9, 3, 7; 1998 AX4 *, 7, 2, 2; 1998 AKg, 2,

1, 0; 4601 P-L, 5, 2, 5; (66), 2, 1, 0; (2340), 2, 1, 0; (3800), 2, 1, 0; (3821), 3, 1, 0; (4072), 5, 2. 5;

(5235), 4, 2, 1; (6437), 3, 1, 0; [76, 23, 2%, 1997/11/23-1998,/01/10]

M.P.C. 31061

589 Santa Lucia Stroncone

A. Vagnozzi, Via Santa Lucia 68, I-05039 Stroncone (Terni), Italy
[vagnozzi@freenet.hut.fi]

Observers A. Vagnozzi, G. Bernabei, V. Risoldi, V. Scrirri

0.50-m f/2.8 Ritchey-Chrétien + CCD

GSC

1979 SJ, 3, 1, 0; 1992 EK1, 3, 1, 0; 1993 RB, 15, 4, 30; 1993 SF, 14, 4, 30; 1993 SN, 9, 4, 24;

1997 TS1g. 4, 2, 20; 1997 VSg, 10, 3, 20; 1997 VA7, 7, 2, 17; 1997 WB1, 3, 1, 0; 1997 YQg *, 10,

3, 13; 1997 YRg *, 8, 3, 9; 1998 AV *, 7, 2, 1; 1998 AN7 x, 6, 2, 2; 1998 AO7 *, 8, 2, 1; (8112),

3,1, 0; [110, 15, 5%, 1997/12/04-1998/01/09]

595 Farra d’Isonzo

L. Bittesini, Via dei Conventi 10, I-34070 Farra D’Isonzo (GO), Italy
[ccaf@quark.it]

Observers A. Toso, W. Boschin, L. Drigo, G. Lombardi, E. Pettarin, F. Piani

Measurers L. Drigo, G. Lombardi, E. Pettarin, A. Toso

0.4-m f/4.5 reflector + CCD

GSC

1997 YHg *, 6, 2, 1; 1997 YJg *, 4, 2, 1; 1997 YKg *, 5, 2, 1; [15, 3, 3%, 1997/12/28-1997/12/29]

596 Colleverde di Guidonia

V. S. Casulli, Via M. Rosa 1, I-00010 Colleverde di Guidonia (RM), Italy
[v.casulli@priminet.it]

0.40-m f/3.2 reflector + CCD

GSC

1985 FEs, 3, 1, 0; 1987 QM, 3, 1, 0; 1992 AB, 3, 1, 0; 1993 TD, 5, 2, 42; 1996 TS15, 6, 2, 21;

1997 YN11 *, 6, 2, 1; (476), 3, 1, O; [29, 7, 1%, 1997/11/17-1997/12/29]

610 Pianoro

V. Goretti, Via Resistenza 93, I-40065 Pianoro (BO), Italy [gorbiventt.it]
0.25-m f/4 Schmidt-Cassegrain + CCD

GSC

1979 MN3, 3, 1, 0; 1979 SP14, 3, 1, 0; 1997 XK, 5, 1, 0; (5414), 3, 1, 0; (8059), 6, 2, 7; [20, 5,
0%, 1997/12/07-1997/12/14]

611 Starkenburg Sternwarte, Heppenheim

M. Busch, Giessener Strasse 4, D-64646 Heppenheim, Germany [mab@iez.com]

Observers R. Stoss, M. Busch, A. Seib

Measurers M. Busch, R. Stoss

0.45-m f/4.4 Newtonian reflector + CCD

USNO-SA1.0

1991 TTya, 6, 2, 11; 1997 CUsgg, 5, 2, 1; 1997 VN, 2, 1, 0; 1998 AKg, 21, 2, 1; [34, 4, O,

1997/12/30-1998/01/11]

619 Sabadell

F. Casarramona, P.O. Box 50, E-8200 Sabadell (BCN), Spain
[astrosab@redestb.es]

Observers F. Casarramona, E. Vigil, M. Guillen, J. Presa, C. Cera, S. Vilagrasa

Measurers F. Casarramona, E. Vigil

0.51-m f/3.9 reflector + CCD

GSC

1983 WG, 7, 2, 1; (1111), 6, 2, 1; [18, 2, 0=, 1997/12/15-1997/12/14]

620 Observatorio Astronémico de Mallorca

M. Blasco, Afueras s/n, E-07144 Costitx, Baleares, Spain
[astroam@dinky.bitel.es]

Observers R. Pacheco, A. Lopez



M.P.C. 31062

Measurer A. Lopez

0.30-m f/3.3 Schmidt-Cassegrain + CCD

GSC

1997 YPo *, 11, 3, 8; 1997 YLg =, 5, 2, 6; [16, 2, 2%, 1997/12/21-1997/12/29]

627 Blauvac

P. Antonini, 47 Rue Guillaume Puy, F-84000 Avignon, France
[Pierre.Antonini@wanadoo.fr]

Observer R. Roy

0.26-m f/4.7 reflector + CCD

GSC

1991 TQ, 3, 1, 0; 1997 CUsg, 3, 1, 0; 1997 XQo, 6, 2, 2; 1998 AKs, 3, 1, 0; [15, 4, Ox, 1997/12/06-

1998/01/10]

628 Miilheim-Ruhr

A. Martin, Turtle Star Observatory, Friedhostr. 15, D-45478 Miilheim-Ruhr,
Germany [axelm@bph.ruhr-uni-bochum.del]

0.2-m Schmidt-Cassegrain + CCD

GSC

(164), 4, 1, 0; (4183), 4, 1, 0; [8, 2, 0%, 1998/01/09-1998/01/11]

631 Hamburg-Georgswerder

M. Buck, Niedergeorgswerder Deich 96a, D-21109 Hamburg, Germany
[michael.buck@hamburg.netsurf.del

0.15-m f/8 refractor + CCD

GSC

1976 UY, 4, 2, 1; 1984 SNg, 3, 2, 1; 1991 RPy5, 3, 2, 1; 1992 UEsg, 2, 1, 0; 1993 UCy, 4, 2, 1;
1993 WQ, 4, 2, 1; 1995 DD, 4, 2, 1; [24, 7, O, 1997/12/16-1997/12/17]

632 San Polo A Mosciano

F. Ferrini, C/O Villa Mirenda, Via San Polo A Mosciano, Firenze, Italy
[ferrini@dada.it]

Observers M. Mannucci, N. Montigiani, W. Benedetti, E. Balocchini, R. Paolinetti

Measurers G. Forti, V. Goretti, M. Mannucci, N. Montigiani

0.25-m f/5.6 Newtonian reflector + CCD

GSC

1997 XK1 *, 30, 7, 29; [30, 1, 1, 1997/12/08-1998/01/05]

658 Dominion Astrophysical Observatory, Victoria

J. B. Tatum, Dept. of Physics, University of Victoria, P.O. Box 3055, Victoria, BC
V8W 3P6, Canada [universe@uvvm.uvic.ca]l

Observers D. D. Balam, G. C. L. Aikmanm, S. Banh

Measurers D. D. Balam, G. C. L. Aikman

1.82-m Plaskett telescope + CCD

GSC, USNO-A1.0

1966 BL, 3, 1, 0; 1967 JP, 8, 2, 9; 1979 MHs, 3, 1, 0; 1991 VE, 12, 4, 33; 1991 WA, 3, 1, 0;

1993 DQy, 2, 1, 0; 1994 AHs, 3, 1, 0; 1994 CAq, 3, 1, 0; 1996 DH, 7, 3, 37; 1996 SY4, 2, 1,

0; 1997 SEs, 3, 1, 0; 1997 UFg, 5, 2, 2; 1997 UHg, 6, 2, 29; 1997 VMy, 3, 1, 0; 1997 WBaq,

3, 1, 0; 1997 WSao, 12, 4, 24; 1997 WTao, 15, 5, 24; 1997 WUaq, 3, 1, 0; 1997 WQas, 2, 1, 0;

1997 WY3s, 5, 1, 0; 1997 XRa, 3, 1, 0; 1997 XSo, 6, 2, 21; 1997 XE1q, 10, 2, 3; 1997 XD11, 6,

2, 1; 1997 XF11, 6, 2, 1; 1997 YM3, 6, 2, 1; 1997 YX3, 9, 3, 2; 1997 YMg, 3, 1, 0; 1997 YR1q,

3,1, 0; 1997 YLyq, 8, 3, 9; 1998 AB, 3, 1, 0; 1998 AD, 6, 2, 1; 1998 AL, 3, 1, 0; 1998 AM, 3,

1, 0; 1998 AN, 3, 1, 0; 1998 AO, 3, 1, 0; 1998 AP, 3, 1, 0; 1998 AQ, 3, 1, 0; 1998 AR, 3, 1, 0;

1998 ACy *, 9, 3, 2; 1998 AKg, 6, 2, 1; (3688), 3, 1, 0; (8014), 2, 1, 0; (8059), 3, 1, 0; [216, 44,

1%, 1997/12/05-1998/01/11]
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670 Camarillo

J. E. Rogers, 441 Rowland Avenue, Camarillo, CA 93010, U.S.A.
[72401.3174@compuserve.com]

0.25-m Schmidt-Cassegrain + CCD

GSC

1985 GPy, 2, 1, 0; 1992 BF, 3, 1, 0; 1997 XRo, 7, 2, 1; (5751), 3, 1, 0; [15, 4, 0%, 1997/12/09—
1997/12/28]

675 Palomar

E. F. Helin, MS 183-501, Jet Propulsion Laboratory, Pasadena, CA 91109, U.S.A.
[efh@alps.jpl.nasa.gov] (2)

C. S. Shoemaker, P.O. Box 984, Flagstaff, AZ 86002, U.S.A.
[gshoemaker@iflag2.wr.usgs.gov] (3)

C. J. van Houten, Sterrewacht Leiden, Postbus 9513, NL-2300 RA Leiden, The
Netherlands [vanhouten@rulhll.leidenuniv.nl] (4)

E. Bowell, Lowell Observatory, 1400 West Mars Hill Road, Flagstaff, AZ 86001,
U.S.A. [elgb@lowell.edu] (6)

B. Gladman, Canadian Institute for Theoretical Astrophysics, 60 St. George Street,
Toronto, ON M5S 1A7, Canada [gladman@cita.utoronto.ca] (8)

9=6+3

Observers J. A. Burns (8, H), D. J. Chadwick (3, S), T. Gehrels (4, L),
B. Gladman (8, H), E. F. Helin (2, S), H. E. Holt (3, S), H. R. Holt (3, S),
J. J. Kavelaars (8, H), K. Lawrence (2, S), D. H. Levy (3, S), F. J. Méndez
(3, S), P. D. Nicholson (8, H), C. M. Olmstead (3, S), T. Rodriguez (3, S),
C. S. Shoemaker (3, S), E. M. Shoemaker (3, S), D. K. Williams (3, S),
L. A. Zimmerman (3, S)

Measurers B. Gladman (8), J. J. Kavelaars (8), K. J. Lawrence (2), B. A. Skiff (6),
C. J. van Houten (4), I. van Houten-Groeneveld (4), A. Wisse (4)

5-m Hale reflector (H), 1.2-m Oschin Schmidt (L), 0.46-m Schmidt (S)

GSC, PPM

(2) 1990 YR *, 4, 2, 1; 1993 QU, 4, 2, 3; 1997 WUaq, 4, 2, 1; [12, 3, 1%, 1990/12/18-1993/09/15]

(4) 1997 PCy, 2, 1, 0; 1997 UX7, 4, 3, 28; 1997 VDy, 5, 3, 30; 6618 P-L x, 8, 8, 32; 1066 T-1 x,
5,4, 3; 4264 T-1 x, 10, 8, 53; 3207 T-2 =, 14, 8, 16; 4122 T-2 , 15, 8, 16; 5105 T-2 *, 14, 7, 15;
5133 T-2 x, 14, 7, 15; 1107 T-3 x, 6, 3, 6; [97, 11, 8+, 1960/09/24—1977/10/22]

(8) 1997 RTs, 3, 1, 0; [3, 1, 0%, 1997/10/27]
(9) 1991 CBs, 2, 1, 0; [2, 1, 0%, 1991/01/18]

683 Goodricke-Pigott Observatory, Tucson

R. A. Tucker, 5500 West Nebraska Street, Tucson, AZ 85746, U.S.A.
[tucker@mail .hvs.com]

0.36-m f/11 Schmidt-Cassegrain + CCD

GSC

1996 UGs, 7, 2, 2; 1996 XYas5, 5, 2, 4; 1997 ATq7, 8, 3, 53; 1997 GYoy4, 12, 4, 19; 1997 GZoy,
12, 4, 19; 1997 UGr, 14, 5, 57; 1997 UFg, 6, 2, 2; 1997 UGg, 16, 5, 29; 1997 VTg, 15, 5, 40;
1997 WCs, 5, 2, 2; 1997 WVag *, 6, 2, 1; 1997 XT3, 5, 2, 2; 1997 XNg x, 13, 5, 21; 1997 YX171 *,
6, 2, 4; 1997 YY1 *, 6, 2, 4; 1997 YZ11 =, 6, 2, 4; 1997 YA1g *, 6, 2, 4; 1997 YBqo *, 6, 2, 4;
1997 YC1g *, 5, 2, 4; 1998 AD x, 8, 2, 1; [167, 20, 9%, 1997/02/14-1998/01,/03]

684 Prescott

P. G. Comba, 1411 Galaxy Lane, Prescott, AZ 86303, U.S.A.
[comba@northlink.com]

0.46-m f/4.5 reflector + CCD

GSC
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1996 MN, 4, 2, 1; 1996 NA, 4, 2, 1; 1996 OE, 3, 2, 1; 1996 PD, 5, 2, 2; 1996 PE, 4, 2, 1; 1996 RJ3,
4,2, 1; 1996 UA, 5, 2, 2; 1996 UU1q, 4, 2, 1; 1997 UE, 4, 2, 1; 1997 UJy, 5, 2, 8; 1997 UK, 5, 2,
1; 1997 UGs, 5, 2, 1; 1997 UXq, 5, 2, 8; 1997 UYq, 6, 2, 6; 1997 UG5, 6, 2, 6; 1997 VY1, 5, 2, 2;
1997 VAy, 11, 4, 7; 1997 VB4, 5, 2, 1; 1997 YT, 6, 2, 1; 1997 YZ7 *, 8, 3, 6; 1997 YAg *, 12, 4,
3; 1997 YEg *, 8, 3, 5; 1997 YP14 *, 4, 2, 2; 1997 YQq4 *, 4, 2, 2; 1998 AA, 3, 1, 0; (3762), 3, 1,
0; (6405), 4, 2, 1; [142, 27, 5%, 1997/12/17-1998/01,/02]

688 Lowell Observatory, Anderson Mesa Station

E. Bowell, Lowell Observatory, 1400 West Mars Hill Road, Flagstaff AZ 86001,
U.S.A. [elgb@lowell.edul

Observer B. A. Skiff

1.07-m Hall reflector + CCD

USNO-A1.0

1997 WGy, 2, 1, 0; [2, 1, 0%, 1997/08/01]

691 Kitt Peak, Steward Observatory
T. Gehrels, Space Sciences Building, University of Arizona, Tucson, AZ 85721,
U.S.A. [tgehrels@lpl.arizona.edu]

Observers T. Gehrels, J. Montani, J. V. Scotti

0.91-m Spacewatch telescope + CCD

GSC

1979 OQs, 6, 2, 5; 1980 FFqq, 3, 1, 0; 1981 EFqo, 3, 1, 0; 1981 EGyq, 3, 1, 0; 1982 JBoy, 3

0; 1982 VN, 3, 1, 0; 1985 RD, 6, 2, 4; 1986 PM, 6, 2, 5; 1986 VMg, 3, 1, 0; 1988 QA, 2, 1

1988 VMs, 3, 1, 0; 1990 QPs, 6, 2, 6; 1990 ROs, 3, 1, 0; 1990 RQg, 5, 2, 4; 1990 SB11, 5, 2

1990 SNag, 3, 1, 0; 1990 WS, 3, 1, 0; 1991 FXs, 3, 1, 0; 1991 POg, 3, 1, 0; 1991 PTqa, 3, 1

1991 PVi7, 3, 1, 0; 1991 RZg, 3, 1, 0; 1991 VE, 3, 1, 0; 1991 VDo, 3, 1, 0; 1992 COg *, 3, 1
2
1
6
*

)

5

RN SNOROOROH

1992 Dly, 3, 1, 0; 1992 EYy, 3, 1, 0; 1992 ED17, 6, 2, 11; 1992 PJs, 2, 1, 0; 1992 SAg7 *, 5,
1993 OF5, 3, 1, 0; 1993 OWyg, 3, 1, 0; 1993 THss, 5, 2, 1062; 1993 UCq, 3, 1, 0; 1994 CVy, 3,
1994 CP1g, 3, 1, 0; 1994 CL1g, 3, 1, 0; 1994 CKog, 3, 1, 0; 1995 FX14, 3, 1, 0; 1995 FMgq *,
5; 1995 MGy, 3, 1, 0; 1996 ASq, 6, 2, 4; 1996 EK15, 3, 1, 0; 1996 HC1g, 6, 2, 452; 1996 KQq *,
1, 0; 1996 PDs3, 3, 1, 0; 1996 TNgo, 3, 1, 0; 1996 UB, 3, 1, 0; 1996 VK3, 3, 1, 0; 1996 VP39 *, 6,
8; 1997 ETq, 3, 1, 0; 1997 SX, 3, 1, 0; 1997 SUq, 3, 1, 0; 1997 TW1g. 3, 1, 0; 1997 TX17, 3, 1,
1997 TY17, 3, 1, 0; 1997 TY o4, 3, 1, 0; 1997 USa, 3, 1, 0; 1997 UV3, 6, 2, 46; 1997 UAjg, 3, 1,
1997 USg, 6, 2, 12; 1997 UWsg, 3, 1, 0; 1997 UY1q, 6, 2, 463; 1997 UY14, 3, 1, 0; 1997 UCy5, 3,
0; 1997 UAsoq, 3, 1, 0; 1997 UKao, 6, 2, 1452; 1997 VF, 3, 1, 0; 1997 VPq, 3, 1, 0; 1997 VFo, 3,
0; 1997 VD3, 3, 1, 0; 1997 VD3, 3, 1, 0; 1997 VE5, 3, 1, 0; 1997 VS5, 2, 1, 0; 1997 WDa, 3, 1, 0;
1997 WB7, 9, 3, 32; 1997 WLg, 3, 1, 0; 1997 WV1q, 2, 1, 0; 1997 WP14, 6, 2, 914; 1997 WM1g, 3,
1, 0; 1997 WZyg, 3, 1, 0; 1997 Wlag, 3, 1, 0; 1997 WBas, 6, 2, 6; 1997 WN3y, 3, 1, 0; 1997 XCy, 3,
1, 0; 1997 XMg, 6, 2, 2; 1997 XCg, 3, 1, 0; 1997 XE1g, 3, 1, 0; 1997 XD11 *, 12, 4, 26; 1997 XFq7 *,
6, 2, 32; 1997 YC1, 6, 2, 16; 1997 YD1, 6, 2, 4; 1997 YUy, 3, 1, 0; 1997 YGo, 3, 1, 0; 1997 YHa,
3,1, 0; 1997 YJo, 3, 1, 0; 1997 YVa, 6, 2, 5; 1997 YW, 3, 1, 0; 1997 YHy, 6, 2, 65; 1997 YRs, 3,
1,0; 1997 YZs, 3, 1, 0; 1997 YKg *, 6, 2, 6; 1997 YLg *, 6, 2, 6; 1997 YMg *, 6, 2, 6; 1997 YNg *,
6, 2, 6; 1997 YOg *, 6, 2, 6; 1997 YPg *, 6, 2, 6; 1997 YQg =, 6, 2, 6; 1997 YWg, 3, 1, 0
1997 YS7 %, 9, 3, 11; 1997 Y'T7 %, 6, 2, 7; 1997 YUy #, 12, 4, 16; 1997 YV7 %, 6, 2, 7; 1997 YW *
5,2, 7; 1997 YX7 %, 9, 3, 16; 1997 YY7 x, 9, 3, 5; 1997 YOg *, 6, 2, 8; 1997 YPg *, 9, 3, 5
1997 YS10, 2, 1, 0; 1997 YM; *, 5, 2, 4; 1997 YQq1, 3, 1, 0; 1097 YD1q *, 6, 2, 11; 1997 YE19 *
6, 2, 11; 1997 YF1q *, 6, 2, 11; 1997 YG1g *, 9, 3, 16; 1997 YHqq *, 6, 2, 11; 1997 YJ1q *
9, 3, 16; 1997 YKo *, 12, 4, 99; 1997 YL15 =, 6, 2, 11; 1997 YMj5 *, 9, 3, 16; 1997 YNy5 *
12, 4, 18; 1997 YOqs *, 6, 2, 11; 1997 YP1o *, 6, 2, 5; 1997 YQqo *, 6, 2, 5; 1997 YR *
6, 2, 5; 1997 YS1o *, 9, 3, 10; 1997 YTqa *, 6, 2, 5; 1997 YUjq x, 9, 3, 10; 1997 YVis *, 6
2, 5. 1997 YW1 #, 9, 3, 10; 1997 YX1g #, 6, 2, 5; 1997 YY19 %, 6, 2, 5; 1997 YZ1a *, 9, 3
10; 1997 YAz , 6, 2, 5. 1997 YBy3 *, 9, 3, 10; 1097 YCy3 *, 6, 2, 5; 1997 YDj3 *, 9, 3, 33;

%
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1997 YE13 %, 9, 3, 9: 1997 YF13 , 5, 2, 4; 1997 YG13 *, 6, 2, 3; 1997 YH13 , 6, 2, 3; 1997 YJ13
6, 2, 3; 1997 YK13 #, 6, 2, 3; 1997 YLq3 *, 6, 2, 3: 1997 YM3 #, 6, 2, 3; 1997 YN;3 *, 6, 2,
1097 YO13 *, 6, 2, 3; 1997 YT13, 3, 1, 0; 1997 YC14, 3, 1, 0; 1997 YR14 *, 6, 2, 12; 1097 YS14
6, 2, 12; 1997 YT14 *, 5, 2, 5; 1997 YUq4 *, 9, 3, 9; 1997 YVy4 *, 9, 3, 9; 1997 YW1,
9, 3, 11; 1997 YXq4 *, 6, 2, 5; 1997 YY14 *, 5, 2, 5; 1997 YZ14 *, 5, 2, 5; 1997 YAys *,
3, 11; 1997 YBq5 #, 6, 2, 5; 1997 YCyq5 #, 9, 3, 11; 1997 YDq5 *, 6, 2, 5; 1997 YEq5 *, 6, 2,
1997 YFq5 *, 9, 3, 9: 1997 YG15 *, 5, 2, 4; 1997 YHys *, 5, 2, 4; 1997 YJq5 *, 6, 2, 4; 1997 YK15
8, 3, 10; 1997 YL15 *, 9, 3, 10; 1997 YMys *, 6, 2, 4; 1997 YNy5 *, 6, 2, 4; 1997 YOq5 *, 6,
4; 1997 YP15 *, 9, 3, 10; 1997 YQq5 *, 9, 3, 10; 1997 YR15 *, 6, 2, 4; 1997 YS15 *, 9, 3, 10;
1997 YT15 *, 5, 2, 4; 1997 YU1g *, 6, 2, 4; 1097 YV15 *, 6, 2, 4; 1997 YW15 *, 6, 2, 4; 1997 YX15 *,
9,3, 33; 1997 YY15 *, 9, 3, 10; 1997 YZ15 *, 6, 2, 4; 1997 YA1g *, 6, 2, 4; 1997 YBig *, 6, 2, 4;
1997 YCyg *, 6, 2, 4; 1997 YD1g *, 5, 2, 4; 1997 YE1g *, 6, 2, 2; 1997 YF1g *, 6, 2, 2; 1997 YO14,
3,1, 0; 1997 YP14, 9, 3, 9; 1997 YQig, 3, 1, 0; 1997 YUg, 3, 1, 0; 1997 YV1g, 3, 1, 0; 1997 YW,

M.P.C. 31063

3, 1, 0; 1997 YE17 *, 6, 2, 16; 1997 YF17 *, 6, 2, 16; 1997 YG17 *, 9, 3, 12; 1997 YHy7 *, 5,
2, 10; 1997 YJi7 *, 6, 2, 9; 1997 YKq7 =, 9, 3, 11; 1997 YL17 *, 6, 2, 9; 1997 YMi7 *, 6,
2, 6; 1997 YNy7 *, 6, 2, 6; 1997 YOq17 *, 12, 3, 8; 1997 YP17 «, 8, 3, 8; 1997 YQq7 *, 8,
3, 8, 1997 YRq7 *, 9, 3, 8 1997 YS17 x, 12, 3, 8; 1997 YTq7 =, 6, 2, 6; 1997 YUq7 =, 12, 3, 8;
1997 YV17 %, 9, 3, 8; 1997 YW17 *, 6, 2, 6; 1997 YX17 *, 9, 3, 8; 1997 YY17 *, 8, 3, 8; 1997 YZ17
6, 2, 6; 1997 YA1g *, 9, 3, 8; 1997 YB1g *, 6, 2, 6; 1997 YC1g *, 8, 3, 8; 1997 YQqg *, 6, 2,
1997 YRqg *, 6, 2, 7; 1997 YS1g *, 6, 2, 7; 1997 YT1g *, 6, 2, 7; 1997 YU1g *, 6, 2, 7; 1997 YV1g
6, 2, 7; 1997 YW1g =, 6, 2, 18; 1997 YX1g *, 6, 2, 18; 1997 YY1g *, 6, 2, 11; 1997 YZ1g *, 6,
11; 1997 YAqg =, 6, 2, 11; 1997 YByg *, 5, 2, 10; 1997 YC1g *, 6, 2, 10; 1997 YD1g *, 6, 2,
1997 YEqg =, 6, 2, 8; 1997 YF1g *, 5, 2, 8; 1997 YG1g *, 6, 2, 8; 1997 YHig *, 6, 2, 8 1997 YJ19
5,2, 8; 1997 YK1g *, 6, 2, 8 1997 YL1g *, 9, 2, 8 1997 YM1g *, 6, 2, 8; 1997 YN1g *, 6, 2,
1997 YO1g *, 6, 2, 8; 1998 AB *, 6, 2, 1; 1998 AC =, 6, 2, 1; 1998 AD; x, 6, 2, 5; 1998 AE; *, 6,
5; 1998 AFq *, 6, 2, 5; 1998 AGq *, 6, 2, 5; 1998 AHy x, 5, 2, 5; 1998 AJy *, 6, 2, 5; 1998 AK{
6, 2, 5; 1998 ALy =, 6, 2, 5; 1998 AM; *, 6, 2, 5; 1998 ANy x, 6, 2, 5; 1998 AO; *, 6, 2,
1998 APy x, 6, 2, 5; 1998 AQq *, 6, 2, 5; 1998 AR =, 6, 2, 5; 1998 ASy *, 6, 2, 5; 1998 AT,
6, 2, 5; 1998 AU, x, 6, 2, 5; 1998 AV; *, 6, 2, 5; 1998 AW, *, 6, 2, 5; 1998 AX; *, 6, 2,
1998 AY; *, 6, 2, 5; 1998 AZj1 *, 6, 2, 5; 1998 AAg x, 6, 2, 5; 1998 ABy *, 6, 2, 5; 1998 ACy
6, 2, 5; 1998 ADy *, 6, 2, 5; 1998 AEg =, 6, 2, 5; 1998 AFy *, 6, 2, 5; 1998 AGo *, 6, 2,
1998 AHg x, 6, 2, 5; 1998 AJo *, 6, 2, 5; 1098 AKy *, 6, 2, 5; 1998 ALy *, 6, 2, 5; 1998 AMgy
6, 2, 5; 1998 ANy *, 6, 2, 5; 1998 AOq *, 6, 2, 5; 1998 APy *, 6, 2, 5; 1998 AQq *, 6, 2,
1998 ARy *, 6, 2, 5; 1998 ASy *, 6, 2, 5; 1998 ATy *, 9, 3, 6; 1998 AUs *, 8, 3, 6; 1998 AVy
6, 2, 4; 1998 AWy *, 6, 2, 4; 1998 AXo *, 6, 2, 4; 1998 AYs *, 6, 2, 4; 1998 AZo *, 6, 2,
1998 AAg *, 6, 2, 4; 1998 ADg, 3, 1, 0; 1998 AM5 *, 6, 2, 6; 1998 ANg *, 6, 2, 6; 1998 AOs5 *, 6,
6; 1998 APg x, 6, 2, 6; 1998 AQg *, 6, 2, 6; 1998 ARg *, 6, 2, 6; 1998 AS3 x, 6, 2, 6; 1998 ATg
6, 2, 6; 1998 AUj *, 6, 2, 6; 1998 AV3 x, 6, 2, 6; 1998 AW3 «, 6, 2, 6; 1998 AX3 x, 6, 2,
1998 AY3 *, 6, 2, 6; 1998 AZs3 *, 6, 2, 6; 1998 AAy x, 6, 2, 6; 1998 ABy *, 6, 2, 6; 1998 ACy
6, 2, 6; 1098 ADy *, 6, 2, 6; 1998 ARy *, 6, 2, 6; 1998 AF, *, 6, 2, 6; 1998 AGy *, 6, 2,
1998 AHy *, 6, 2, 6; 1998 AJy *, 6, 2, 2; 1098 AKy *, 5, 2, 2; 1998 ALy *, 6, 2, 2; 1998 AMy
6, 2, 2; 1998 ANy *, 6, 2, 2; 1998 AO, *, 9, 2, 2; 1998 AP, *, 9, 2, 2; 1998 AQy *, 6, 2,
1998 ARy *, 8, 2, 2; 1998 AS, *, 6, 2, 2; 1998 ATy =, 6, 2, 2; 1998 AUy *, 6, 2, 2; 4033 P-L,
1, 0; 4042 P-L, 3, 1, 0; 6133 P-L, 3, 1, 0; 3175 T-2, 3, 1, 0; 1189 T-3, 9, 3, 16; 3464 T-3, 3, 1,
0; (140), 6, 2, 16; (208), 3, 1, 0; (261), 6, 1, 0; (685), 3, 1, 0; (741), 6, 2, 7; (864), 3, 1, 0; (917),
3, 1, 0; (953), 3, 1, 0; (1496), 3, 1, 0; (1647), 3, 1, 0; (1904), 6, 2, 7; (2138), 9, 3, 9; (2169), 6,
2, 4; (3221), 3, 1, 0; (3856), 3, 1, 0; (3859), 3, 1, 0; (4061), 3, 1, 0; (4273), 3, 1, 0; (4592), 3, 1,

); (4599), 12, 4, 16; (4641), 6, 2, 5; (4755), 3, 1 "0,/ (5157). 9, 3, 10; (5827) 3,1, 0; (6432), 3 1,
0 (6467) 6, 2, 3 (6952) 3,1, 0; (7168), 3, 1, 0; (7234), 3, 1, 0; (7278), 6. 2, 4 (7442), 6, 2. 5.
(7615), 3. 1, 0; [2086, 376, 232+, 1991/10,/01-1998,/01,/08]
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1990 VX3, 4, 1, 0; (718), 4, 1, 0; [8, 2, O«, 1997/11/06]

695 Kitt Peak

T. J. Balonek, Dept. of Physics and Astronomy, Colgate University, Hamilton, NY
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Observers T. J. Balonek, L. M. Lee, A. F. Schirmer, M. T. Pickard

Measurers L. W. Brenneman, T. J. Balonek

0.61-m f/3.6 Burrell Schmidt + CCD

GSC

1997 SG1g, 2, 1, 0; [2, 1, 0%, 1995/04,/09]

704 Lincoln Laboratory Experimental Test System, New Mexico

H. Viggh, MIT Lincoln Laboratory, 244 Wood Street, Lexington, MA 02173,
U.S.A. [viggh@ll.mit.edu]

Observers M. Blythe, F. Shelly, M. Bezpalko

Measurers J. Stuart, H. Viggh



M.P.C. 31064

1.0-m f/2.15 reflector + CCD
USNO-SA1.0

1967 JP, 8, 2, 9; 1970 OF, 5, 1, 0; 1974 STy, 10, 2, 6; 1976 DJl, 4,1, 0; 1976 SC, 5, 1, 0; 1976 UY,
+1,0; 1976 YAg, 16, 4, 37; 1977 DXg, 13, 3, 34; 1978 PSy, 8, 2, 9; 1978 PH, 4, 1, 0; 1978 SA7,
1,05 1978 SQ=. 2, 1, 0; 1978 SAg, 5, 1, 0; 1978 VOy, 4, 1, 0; 1978 VD7, 5. 1, 0; 1978 VKg, 3.
0! 1978 VP10, 18, 4, 34; 1979 HWg, 4, 1, 0; 1979 MW, 10, 2, 5; 1979 MH,, 4, 1, 0; 1979 MN3,
1, 0; 1979 MGy, 5, 1, 0; 1979 MKs, 5, 1, 0; 1979 OQ5. 4, 1, 0; 1979 QV1, 4, 1, 0; 1979 SC, 5.
0; 1979 SPq4, 11, 3, 9; 1980 UM;, 10, 2, 6; 1980 UN7, 4, 1, 0; 1981 EV, 6, 2, 3; 1981 EAg, 4,
0; 1981 EEq9, 8, 2, 6; 1981 EO15, 5, 1, 0; 1981 EJag, 3, 1, 0; 1981 EKog, 4, 1, 0; 1981 ECa7,
, 2, 4; 1981 ERoy, 5, 1, 0; 1981 EUsg, 9, 2, 6; 1981 ETys, 4, 1, 0; 1981 EJys, 4, 1, 0; 1981 JSo,
.1, 0; 1982 JBa, 13, 4, 9; 1982 KK7, 3, 1, 0; 1982 URg, 13, 3, 9; 1982 UF~, 5, 1, 0; 1982 VN,
,1,0; 1982 VYo, 5, 1, 0; 1982 YRq, 4, 1, 0; 1983 RY4, 9, 2, 1; 1983 WG, 5, 1, 0; 1984 BQ, 8,
12; 1984 SH, 10, 2, 6; 1984 SUs, 10, 2, 6; 1984 SNg, 5, 1, 0; 1985 CRo, 10, 2, 6; 1985 CSs, 5,
0; 1985 FEg, 3, 1, 0; 1985 JN1, 13, 3, 34; 1985 RDo, 5, 1, 0; 1985 RJ3, 3, 1, 0; 1985 UQy, 10,
6; 1986 PM, 4, 1, 0; 1986 PKg, 9, 2, 26; 1986 QT, 4, 1, 0; 1986 QGs, 5, 1, 0; 1986 TC, 5, 1,
1986 VY, 5, 1, 0; 1986 VMg, 10, 2, 5; 1987 BU;, 17, 4, 34; 1987 HK, 5, 1, 0; 1987 RT3, 5, 1,
1987 YCq, 8, 2, 2; 1988 CEo, 7, 2, 10; 1988 CYo, 8, 2, 6; 1988 CQ7, 9, 2, 5; 1988 ERy, 5, 1,
1988 FWo, 8, 2, 3; 1988 RXs, 10, 2, 6; 1988 RJys, 3, 1, 0; 1988 SUs, 10, 2, 6; 1988 SF3, 5,
0; 1988 TR, 5, 1, 0; 1989 GCl, 8, 2, 4; 1989 GQu, 5, 1, 0; 1989 WCq, 15, 3, 5; 1990 BH1, 10,
6; 1990 FDq, 6, 1, 0; 1990 MG, 13, 3, 34; 1990 OHy, 5, 1, 0; 1990 ODs, 5, 1, 0; 1990 QJq, 4,
;1990 RRg, 5, 1, 0; 1990 SAq, 5, 1, 0; 1990 SM7, 5, 1, 0; 1990 SB11, 9, 2, 6; 1990 SNag, 5,
: 1990 TO, 5, 1, 0; 1990 ULq, 13, 3, 2; 1990 UBg, 5, 1, 0; 1990 UOsg, 8, 2, 3; 1990 VW, 4,
; 1990 WQs, 13, 3, 9; 1991 AHy, 12, 3, 35; 1991 CPyq, 5, 1, 0; 1991 CMg3, 10, 2, 6; 1991 DM,
. 0; 1991 EA, 5, 1, 0; 1991 FL, 4, 1, 0; 1991 FSq, 5, 1, 0; 1991 GCq, 5, 1, 0; 1991 GVsg, 4,
;1991 JJ, 5, 1, 0; 1991 LW, 10, 2, 6; 1991 NZg, 5, 1, 0; 1991 PE5, 5, 1, 0; 1991 PGy, 12, 3,
1; 1991 PG1g, 5, 1, 0; 1991 PVyg, 5, 1, 0; 1991 RRq, 8, 2, 3; 1991 RV, 5, 1, 0; 1991 RKs, 5, 1,
1091 RB1;, 5, 1, 0; 1991 RPys5, 5, 1, 0; 1991 RT 7, 10, 2, 31; 1991 SC;, 10, 2, 6; 1991 VDs.
1, 0; 1991 VByg, 10, 2, 5; 1992 EBg, 5, 1, 0; 1992 ED;7, 4, 1, 0; 1992 FDq, 5, 1, 0; 1992 FS7,
1, 0; 1992 GBa, 10, 2, 5; 1992 GMy, 5, 1, 0; 1992 GOy, 8, 2, 3; 1992 HGy4, 5, 1, 0; 1992 HLy,
1, 0; 1992 JD3, 5, 1, 0; 1992 LN, 5, 1, 0; 1992 NP, 5, 1, 0: 1992 PYs, 5, 1, 0; 1992 RK~, 5, L,
1092 SJ, 5, 1. 0; 1992 SE;, 5, 1, 0. 1992 STy, 4, 1, 0; 1992 STag, 5, 1, 0: 1992 UE3, 5, 1,
92 WN;. 3, 1, 0: 1092 WRa, 14, 3, 34; 1992 XL, 10, 2, 6; 1992 YQ3, 9, 2, 34; 1993 AN, 5,
1993 BCs, 5, 1, 0; 1993 OWg, 5, 1, 0; 1993 ODg, 5, 1, 0; 1993 QOg, 20, 3, 6; 1993 QH1o.
0; 1993 SBy, 2, 1, 0; 1993 SCGy, 10, 2, 5; 1993 TN, 5, 1, 0; 1993 TL,3, 5, 1, 0: 1993 THzs,
0; 1993 UCq, 5, 1, 0; 1993 UB3, 5, 1, 0; 1993 VS, 5, 1, 0; 1993 VSy, 4, 1, 0; 1993 WQ, 10,
1993 XR, 12, 3, 34; 1993 XNy, 3, 1, 0; 1994 AOq, 4, 1, 0; 1994 AT, 14, 3, 32; 1994 AY,
0; 1994 AZo, 5, 1, 0; 1994 ACq7, 14, 3, 6; 1994 CM, 5, 1, 0; 1994 CLo, 5, 1, 0; 1994 CXa,
5; 1994 CP1g, 4, 1, 0; 1994 CV1g, 4, 1, 0; 1994 GT, 5, 1, 0; 1994 GC7, 17, 4, 35; 1994 GRg,
2, 32; 1994 YS1, 9, 2, 34; 1995 AG, 5, 1, 0; 1995 AJ, 5, 1, 0; 1995 AW+, 5, 1, 0; 1995 BD1, 9,
5: 1995 BOq, 13, 3, 34; 1995 BGay, 5, 1, 0; 1995 BT5, 10, 2, 6; 1995 BQq5, 7, 2, 3; 1995 CM;,
.1, 0; 1995 DJq, 4, 1, 0; 1995 DOq, 11, 3, 9; 1995 DQy, 5, 1, 0; 1995 EFq, 5, 1, 0; 1995 FH,
3, 3, 34; 1995 FT, 5, 1, 0; 1995 GF, 10, 2, 6; 1995 HJ, 9, 2, 6; 1996 GN1g, 5, 1, 0; 1996 HDoy,
5, 1, 0; 1996 JH, 5, 1, 0; 1996 JDq, 5, 1, 0; 1996 JTs3, 4, 1, 0; 1996 NA, 4, 1, 0; 1996 NW, 4, 1,
0: 1996 NL1, 4, 1, 0; 1996 NA,, 13, 3, 9; 1996 NBy4, 4, 1, 0; 1996 NF,, 5, 1, 0; 1996 NEs, 14,
3, 34; 1996 PY7, 10, 2, 7; 1996 QC, 5, 1, 0; 1996 QZ1, 9, 2, 2; 1996 TMis, 4, 1, 0; 1997 RC, 5,
1, 0; 1997 RP7, 5, 1, 0; 1997 ST, 5, 1, 0; 1997 SU, 5, 1, 0; 1997 SX, 5, 1, 0; 1997 SX1, 5, 1, 0;
1997 SB1g, 13, 3, 9; 1997 SU1q, 9, 2, 5; 1997 SLqs, 4, 1, 0; 1997 SUy5, 10, 2, 12; 1997 SB1g, 18, 4,
9: 1997 SW33, 5, 1, 0; 1997 SX33, 9, 2, 5; 1997 SAgy, 5, 1, 0; 1997 SBsy, 3, 1, 0; 1997 TNoy, 12,
3, 8; 1997 TEas, 5, 1, 0; 1997 TQos, 10, 2, 5; 1997 TRas, 6, 1, 0; 1997 TSos5, 12, 3, 8; 1997 TDag,
5,1, 0; 1997 TRog, 10, 2, 1; 1997 TSag, 3, 1, 0; 1997 TAo7, 8, 2, 3; 1997 UJy, 4, 1, 0; 1997 UKl,
4,1, 0; 1997 UO7, 5, 1, 0; 1997 UlJy, 4, 1, 0; 1997 UXq, 4, 1, 0; 1997 UYo, 5, 1, 0; 1997 UJs, 4,
1, 0: 1997 UK3,5 1, 0; 1997 UM3, 5, 1, 0; 1997 UN3 4,1, 0, 1097 UOg, 5, 1, 0; 1997 UP3, 5, 1,
0: 1997 UQs, 5, 1, 0: 1997 URs, 4. 1, 0; 1997 USs, 5, 1, 0; 1997 UT3, 5, 1, 0; 1997 UV3, 4,
1997 UW3, 5, 1, 0; 1997 UX3, 5, 1, 0; 1097 UYs, 5, 1, 0; 1997 UU,, 4, 1, 0; 1997 UXy. 5.
1997 UG5, 5, 1, 0; 1997 UCy, 10, 2, 5: 1997 UEg, 9, 2, 6; 1997 UTg, 10, 2, 6; 1997 UYg, 5,
1997 UZg, 10, 2, 6; 1997 UAg, 5, 1, 0; 1997 UY 10, 4, 1, 0; 1997 UE11, 5, 1, 0; 1997 UV, 5,
1997 UB1s, 5, 1, 0; 1997 UCy 5, 5, 1, 0; 1997 UG1s, 5, 1, 0; 1997 UW17, 5, 1, 0; 1997 UW,g, 5. L.
0; 1997 UXa0, 5. 1, 0; 1997 UGy, 5, 1, 0; 1997 UKa1, 9, 2, 5; 1997 UVay, 5, 1, 0; 1997 UZsaq, 5. 1.
0: 1997 UFas. 5, 1, 0; 1097 UGas, 10, 2, 5; 1997 UHas, 15, 3, 5; 1997 UJgs, 10, 2, 1; 1997 UKaa,
18, 3, 5; 1997 ULgs, 9, 2, 5; 1997 UNagy, 9, 2, 5; 1997 VF, 4, 1, 0; 1997 VH, 9, 2, 1; 1997 VK,
5,1, 0; 1997 VN, 5, 1, 0; 1997 VQ, 5, 1, 0; 1997 VR, 5, 1, 0; 1997 VS, 6, 2, 5; 1997 VU, 5, 1, 0;
1997 VW, 5, 1, 0; 1997 VX, 5, 1, 0; 1997 VY, 19, 4, 34; 1997 VCq, 18, 4, 31; 1997 VFq, 5, 1, 0;
1997 VK1, 5, 1, 0; 1997 VPq, 18, 4, 8; 1997 VQq, 10, 2, 8; 1997 VVy, 4, 1, 0; 1997 VY1, 14, 3,
6; 1997 VZi, 5, 1, 0; 1997 VCq, 5, 1, 0; 1997 VFo, 5, 1, 0; 1997 VG, 5, 1, 0; 1997 VTq, 8, 2,
3; 1997 VVg, 5, 1, 0; 1997 VZs, 9, 2, 1; 1997 VAg, 5, 1, 0; 1997 VB3, 5, 1, 0; 1997 VCg, 5, 1, 0;
1997 VDs, 0, 2, 34; 1997 VE3, 4, 1, 0; 1997 VF3, 10, 2, 5; 1997 VHg, 4, 1, 0; 1997 Vs, 9, 2, 34;
1997 VLg, 12, 3, 37; 1997 VM3, 8, 2, 3; 1997 VN3, 15, 3, 6; 1997 VO3, 5, 1, 0; 1997 VP3, 5, 1,
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1997 VQs, 4, 1, 0; 1997 VS3, 5, 1, 0; 1997 VUg, 10, 2, 5; 1997 VV3, 5, 1, 0; 1997 VW3, 8, 2,
1997 VEy, 5, 1, 0; 1997 VFy, 8, 2, 32; 1997 VCGy, 15, 3, 6; 1997 VW4, 10, 2, 6; 1997 VZ,4, 10,
1997 VA, 5, 1, 0; 1997 VCs, 9, 2, 5; 1997 VF5, 10, 2, 8; 1997 VGs, 14, 3, 6; 1997 VHs, 5
1997 VM5, 8, 2, 34; 1997 VN5, 4, 1, 0; 1997 VOs, 4, 1, 0; 1997 VPs, 5, 1, 0; 1997 VQs, 10,
1997 VRg, 4, 1, 0; 1997 VS5, 13, 2, 5; 1997 VTs, 9, 2, 5; 1997 VY5, 5, 1, 0; 1997 VAg, 10,
1997 VBg, 8, 2, 2; 1997 VDg, 4, 1, 0; 1997 VFg, 5, 1, 0; 1997 VHg, 9, 2, 6; 1997 VOg, 10,
1997 VPg, 10, 2, 1; 1997 VQg, 10, 2, 6; 1997 VVg, 10, 2, 5; 1997 VW, 8, 2, 5; 1997 VYg,
0; 1997 VCr, 13, 3, 8; 1997 VD7, 8, 2, 5; 1997 VF7, 9, 1, 0; 1997 VG7, 9, 2, 23; 1997 VM7,
0; 1997 VQ7, 3, 1, 0; 1997 VR7, 7, 2, 8; 1997 VZ7, 3, 1, 0; 1997 VAg, 10, 2, 5; 1997 VEg,
0; 1997 VGsg, 4, 1, 0; 1997 Vg, 15, 2, 23; 1997 VKsg, 4, 1, 0; 1997 VLg, 3, 1, 0; 1997 VVg,
0; 1997 VWyg, 9, 2, 23; 1997 VXg, 5, 1, 0; 1997 WC, 12, 3, 35; 1997 WD, 5, 1, 0; 1997 WE,
, 0; 1997 WF, 4, 1, 0; 1997 WG, 5, 1, 0; 1997 WJ, 5, 1, 0; 1997 WK, 8, 2, 2; 1997 WL, 5, 1,
1997 WM, 8, 2, 32; 1997 WN, 5, 1, 0; 1997 WO, 5, 1, 0; 1997 WP, 4, 1, 0; 1997 WQ, 5, 1, 0;
1997 WR, 5, 1, 0; 1997 WJq, 4, 1, 0; 1997 WKy, 3, 1, 0; 1997 WMy, 3, 1, 0; 1997 WP, 20, 3, 31;
1997 WQq, 5, 1, 0; 1997 WTq, 4, 1, 0; 1997 WUq, 5, 1, 0; 1997 WV71, 8, 2, 5; 1997 WY1, 5, 1,
0; 1997 WZ1q, 15, 3, 5; 1997 WAo, 13, 3, 5; 1997 WDy, 9, 2, 27; 1997 WFo, 10, 2, 5; 1997 WJs,
8, 2, 1; 1997 WNay, 10, 2, 1; 1997 WOs, 5, 1, 0; 1997 WPy, 13, 3, 34; 1997 WQo, 19, 5, 34;
1997 WRa, 5, 1, 0; 1997 WUs, 4, 1, 0; 1997 WV, 10, 2, 1; 1997 WXo, 4, 1, 0; 1997 WB3, 5, 1,
0; 1997 WCs, 5, 1, 0; 1997 WEs3, 4, 1, 0; 1997 WOs, 8, 2, 5; 1997 WPs, 3, 1, 0; 1997 WR3, 10,
2, 5; 1997 WSs, 8, 2, 5; 1997 WRj, 9, 2, 5; 1997 WTs, 4, 1, 0; 1997 WBg, 9, 2, 5; 1997 WNg, 9,
2, 5; 1997 WK~, 5, 1, 0; 1997 WLz, 10, 2, 5; 1997 WMz, 5, 1, 0; 1997 WN+7, 10, 2, 5; 1997 WO7,
5, 1, 0; 1997 WPy, 13, 3, 37; 1997 WQy7, 14, 3, 6; 1997 WRy, 10, 2, 5; 1997 WV7, 13, 3, 32;
1997 WWr, 16, 4, 34; 1997 WZ7, 9, 2, 5; 1997 WAg, 9, 2, 5; 1997 WCg, 5, 1, 0; 1997 WDg, 10, 2,
1; 1997 WLg, 7, 2, 5; 1997 WUsg, 4, 1, 0; 1997 WQg, 10, 2, 5; 1997 WRg, 9, 2, 5; 1997 WQ11, 15, 3,
8; 1997 WV71, 8, 2, 5; 1997 WW11, 9, 2, 5; 1997 WV1o, 14, 3, 8; 1997 W13, 5, 1, 0; 1997 WK13,
5, 1, 0; 1997 WLqg, 13, 3, 34; 1997 WMy3, 5, 1, 0; 1997 WN13, 9, 2, 5; 1997 WO13, 14, 3, 34;
1997 WV13, 5, 1, 0; 1997 WHyy, 5, 1, 0; 1997 WP1y4, 5, 1, 0; 1997 WM;ys5, 4, 1, 0; 1997 WQj5,
10, 2, 5; 1997 WU1s, 9, 2, 5; 1997 WB1g, 10, 2, 5; 1997 WD1g, 9, 2, 5; 1997 WEqg, 4, 1, 0;
1997 WUqg, 10, 2, 5; 1997 WS1s, 4, 1, 0; 1997 WT1g, 4, 1, 0; 1997 Wlgg, 10, 2, 5; 1997 WSaq,
10, 2, 5; 1997 WWag, 9, 2, 5; 1997 WXag, 5, 1, 0; 1997 WDay, 9, 2, 5; 1997 WQa1, 7, 2, 4
1997 WRaq, 8, 2, 4; 1997 WFag, 10, 2, 23; 1997 WHas, 3, 1, 0; 1997 WMao, 10, 2, 5; 1997 WNaq,
8, 2, 5; 19097 WLag, 12, 3, 8; 1997 WQas, 2, 1, 0; 1997 WOas5, 4, 1, 0; 1997 WQas, 18, 4, 34;
1997 WNag, 9, 2, 5; 1997 WRag, 4, 1, 0; 1997 WTag, 4, 1, 0; 1997 WYag, 5, 1, 0; 1997 WZag,
10, 2, 5; 1997 WAsq, 13, 3, 8; 1997 WBsg, 12, 3, 8; 1997 WCsq *, 7, 2, 8; 1997 WDsg, 10, 2, 23;
1997 WGsg, 9, 2, 5; 1997 WHsg, 8, 2, 5; 1997 WKsq *, 9, 2, 5; 1997 WLsg *, 9, 2, 5; 1097 WMgq *,
9, 2, 5; 1997 WN3gq *, 8, 2, 5; 1997 WOsq *, 9, 2, 5; 1997 WPsq *, 9, 2, 5; 1997 WQgq *, 10,
; 1997 WRgg *, 9, 2, 5; 1997 WSso *, 10, 2, 5; 1997 WT5g =, 9, 2, 5; 1997 WUsq *, 9,

5
5; 1997 WVgg *, 8, 2, 5: 1997 WWsq #, 10, 2, 5; 1997 WXg0 *, 9, 2, 5; 1997 WY3q *, 10,
5
5
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: 1997 WZs3o #, 10, 2, 5; 1997 WAs31 =, 9, 2, 5; 1997 WB3; =, 10, 2, 5; 1997 WCs5; *, 10,
: 1997 WDa1 =, 9, 2, 5; 1997 WE3; *, 10, 2, 5; 1997 WF3q *, 9, 2, 5; 1997 W3 *, 9,
5; 1997 WHgy *, 8, 2, 5; 1997 Wlsq *, 10, 2, 5; 1997 WKg1 *, 8, 2, 5; 1997 WL31 *, 9, 2,
1997 WMsq *, 9, 2, 5; 1997 WN3; *, 9, 2, 5; 1997 WOs; *, 8, 2, 5; 1997 WP3; *, 10, 2,
1997 WQs1 =, 10, 2, 5; 1997 WRaq =, 10, 2, 5; 1997 WSg1 *, 10, 2, 5; 1997 WTg; *, 10,
5; 1997 WUsgy =, 8, 2, 5; 1997 WV3q *, 9, 2, 5; 1997 WWsq *, 9, 2, 5; 1997 WXs31 *, 9,
5; 1997 WYsgq *, 9, 2, 5; 1997 WZ31 =, 10, 2, 5; 1997 WAso *, 9, 2, 5; 1997 WBss *, 9, 2,
1997 WCsq *, 9, 2, 5; 1997 WDsgs *, 9, 2, 5; 1997 WEgs *, 9, 2, 5; 1997 WFgy %, 9, 2, 5;
997 WGsgo #, 10, 2, 5; 1997 WHsy *, 10, 2, 5; 1997 Wlszp *, 10, 2, 5; 1997 WK35 *, 10, 2,
1997 Wigo =, 10, 2, 5; 1997 WMsgs *, 8, 2, 5; 1997 WN3o *, 10, 2, 5; 1997 WO30 *, 10, 2,
1997 WP3y *, 10, 2, 5; 1997 WQsq *, 8, 2, 5; 1997 WRaa *, 9, 2, 5; 1997 WS35 *, 10, 2,
1997 WTss *, 9, 2, 5; 1997 WUss x, 9, 2, 5; 1997 WV3y %, 9, 2, 5; 1997 WWas *, 10, 2,
1997 WXso *, 10, 2, 5; 1997 W39 =, 10, 2, 5; 1997 WZ3o =, 10, 2, 5; 1997 WAs3 *, 10,
; 1997 WBas *, 8, 2, 5; 1997 WCss *, 10, 2, 5; 1997 WDs33 =, 9, 2, 5; 1997 WE33 *, 10,
5; 1997 WF35 *, 10, 2, 5; 1997 WG33 *, 9, 2, 5; 1997 WHgg *, 10, 2, 5; 1997 Wlsg *, 8,
1997 WKsg *, 9, 2, 5; 1997 WLas3 %, 10, 2, 5; 1997 WMsgs *, 13, 3, 8; 1997 WNg3 *, 10,
1997 WO33 *, 10, 2, 5; 1997 WP33 *, 13, 3, 8; 1997 WQss *, 9, 2, 5; 1997 WRs3 *, 12,
1997 WSa3 =, 8, 2, 5; 1997 WTg3 *, 15, 3, 8; 1997 WUsgg *, 10, 2, 5; 1997 WVsgg *, 9,
1997 WWss %, 9, 2, 5; 1997 WX33 , 9, 2, 5; 1997 WY55 *, 10, 2, 5; 1997 WZ35
1997 WAsy *, 10, 2, 5; 1997 WBays *, 8, 2, 5; 1997 WCsy *, 10, 2, 5; 1997 WD3y4
1997 WE34 =, 9, 2, 5; 1997 WFgy *, 8, 2, 5; 1997 WGy *, 8, 2, 5; 1997 WHsy *,
1997 Wlgyg %, 8, 2, 5; 1997 WKsgy %, 9, 2, 5; 1997 WLgy4 *, 10, 2, 5; 1997 WMsy *, 9,
1997 WN34 *, 9, 2, 5; 1997 WOs4 *, 9, 2, 5; 1997 WPss *, 10, 2, 5; 1997 WQgy *, 10,
1997 WR3y *, 10, 2, 5; 1997 WSsy *, 10, 2, 5; 1997 WTs4 *, 10, 2, 5; 1997 WUsgy *, 10,
5; 1997 WVsy *, 10, 2, 5; 1997 WWay *, 9, 2, 5; 1997 WXg4 *, 9, 2, 5; 1997 WY'34 *, 10,
5: 1997 WZgy *, 13, 3, 8; 1997 WAgs x, 10, 2, 5; 1997 WB35 *, 9, 2, 5; 1997 WCss *, 13,
8; 1997 WD35 *, 13, 3, 8; 1997 WEs5 *, 13, 3, 8; 1997 WF35 *, 9, 2, 5; 1997 WGsg *, 9,
5; 1997 WHas *, 8, 2, 5; 1997 Wlgs *, 9, 2, 5; 1997 WKgg *, 9, 2, 5; 1997 WLgs *, 13, 3,
1997 WMss *, 12, 3, 8; 1997 WNg5 *, 9, 2, 5; 1997 WOss5 *, 13, 3, 8; 1997 WP35 *, 11, 3,
1997 WQgs =, 13, 3, 8; 1997 WRgs *, 10, 2, 5; 1997 WSa5 *, 12, 3, 8 1997 WT35 *, 18, 4,
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34; 1997 WUss *, 13, 3, 8; 1997 WV3s *, 12, 3, 8; 1997 WWas *, 13, 3, 8; 1997 WXg5 *, 9,
2, 5; 1997 WY35 *, 13, 3, 8; 1997 WZg5 *, 12, 3, 8; 1997 WAsg *, 11, 3, 8; 1997 WBsg *, 10,
2, 5; 1997 WCsq *, 10, 2, 5; 1997 WD3g *, 12, 3, 8; 1997 WEgg *, 12, 3, 8; 1997 WFag *, 10,
2, 5; 1997 WGsg *, 13, 3, 8; 1997 WHsg *, 13, 3, 8; 1997 Wlsg *, 13, 3, 8; 1997 WKag *, 13,
3, 8; 1997 WLag =, 13, 3, 8 1997 WMag =, 11, 3, 8; 1997 WNsgg *, 21, 5, 37; 1997 WOsg *
13, 3, 8 1997 WPsg *, 9, 2, 5; 1997 WQasg *, 10, 2, 5; 1997 WRsg *, 10, 2, 5; 1997 WS5¢ *
9, 2, 5; 1997 WTsg *, 13, 3, 8; 1997 WUsg *, 10, 2, 5; 1997 WV3g *, 9, 2, 5; 1997 WWag *
13, 3, 8 1997 WXgg *, 10, 2, 5; 1997 WYsg *, 10, 2, 5; 1997 WZzg *, 13, 3, 8 1997 WA57 *
9, 2, 5; 1997 WBs, *, 13, 3, 8; 1997 WCs37 *, 9, 2, 5; 1997 WDs37 #, 10, 2, 5; 1997 WEz37 *
10, 2, 5; 1997 WFg7 %, 8, 2, 5; 1997 WGs7 *, 10, 2, 5; 1997 WHgy *, 13, 3, 8; 1997 W57 *
10, 2, 5; 1997 WKa7 *, 12, 3, 8; 1997 WL37 *, 13, 3, 8; 1997 WMa7 *, 10, 2, 5; 1997 WNg7 *

9

2

2

9, 2, 5; 1997 WOg37 *, 9, 2, 5; 1997 WP37 x, 8, 2, 5; 1997 WQ37 *, 9, 2, 5; 1997 WR37 *,
2, 5; 1997 WS37 *, 9, 2, 5; 1997 WT37 x, 12, 3, 8; 1997 WUg7 %, 9, 2, 5; 1997 WV37 %, 1
3, 8; 1997 WW3r %, 9, 2, 5; 1997 WX37 *, 9, 2, 5; 1997 WY37 *, 9, 2, 5; 1997 WZ37 %, 9,
5; 1997 WA3sg *, 10, 2, 5; 1997 WB3g *, 9, 2, 5; 1997 WC3g =, 9, 2, 5; 1997 WD3g %, 9, 2, 5;
1997 WE3g *, 13, 3, 8; 1997 WF3g *, 18, 4, 34; 1997 WG3g =*, 13, 3, 8; 1997 WH3g *, 13, 3,
1997 Wisg =, 12, 3, 8; 1997 WK3g *, 17, 4, 35; 1997 WL3g *, 13, 3, 8; 1997 WMj3g *, 21,
, 37; 1997 WN3g *, 17, 4, 35; 1997 WOg3g *, 12, 3, 8; 1997 WP3g *, 12, 3, 8; 1997 WQ3g *,
0, 5, 37; 1997 WR3g =, 11, 3, 8; 1997 WS3g =, 13, 3, 8; 1997 WTgg *, 10, 2, 5; 1997 WU3g *,
, 5; 1997 WV3g =, 8, 2, 5; 1997 WWgg %, 9, 2, 5; 1997 WX3g *, 9, 2, 5; 1997 WY3g *, 8,
; 1997 WZsg *, 10, 2, 5; 1997 WAsg *, 10, 2, 5; 1997 WB3g9 *, 10, 2, 5; 1997 WC3sg *, 10,
; 1997 WD3g *, 9, 2, 5; 1997 WE3g *, 10, 2, 5; 1997 WF39 *, 18, 4, 34; 1997 WG3g *, 10,
1997 WHsg *, 12, 3, 8; 1997 W39 %, 10, 2, 5; 1997 WKsag *, 12, 3, 8; 1997 WL3g *, 13,
; 1997 WM3g %, 13, 3, 8; 1997 WN3g *, 12, 3, 8; 1997 WO3gg *, 13, 3, 8; 1997 WP39 *, 12,
; 1997 WQ3g *, 9, 2, 5; 1997 WR3g *, 12, 3, 8; 1997 WS3g *, 13, 3, 8; 1997 WT3g x*, 12,
; 1997 WU3g %, 18, 4, 34; 1997 WV3g *, 10, 2, 5; 1997 WWsg *, 10, 2, 5; 1997 WX39 *,
, 2, 5; 1997 WY39 *, 10, 2, 5; 1997 WZ3g9 *, 10, 2, 5; 1997 WA, *, 9, 2, 5; 1997 WByg *,
, 2, 5; 1997 WCyqg *, 8, 2, 5; 1997 WDy *, 9, 2, 5; 1997 WEyq *, 9, 2, 5; 1997 WFyg *, 8,
5, 1997 WGyo *, 10, 2, 5; 1997 WHyg =, 9, 2, 5; 1997 Wiy *, 10, 2, 5; 1997 WKyo *, 10,
5; 1997 WLyg *, 10, 2, 5; 1997 WMyq *, 8, 2, 5; 1997 WNyg *, 10, 2, 5; 1997 WOyq *, 9,
5; 1997 WPy *, 9, 2, 5; 1997 WQqo *, 10, 2, 5; 1997 WRyg *, 10, 2, 5; 1997 WSyo =*, 10,
5; 1997 WTyg *, 10, 2, 5; 1997 WUy *, 9, 2, 5; 1997 WV g *, 10, 2, 5; 1997 WWyq *, 9,
5; 1997 WXy0 *, 9, 2, 5; 1997 WYy *, 10, 2, 5; 1997 WZyq *, 9, 2, 5; 1997 WA, *, 9, 2
1997 WBy41 *, 10, 2, 5; 1997 WCyq *, 9, 2, 5; 1997 WDy *, 17, 4, 34; 1997 WE4; =, 10,
1997 WFy41 *, 10, 2, 5; 1997 WGy *, 18, 4, 34; 1997 WHy; *, 10, 2, 5; 1997 Wy *, 10,
1997 WKy1 =, 9, 2, 5; 1997 WLy =, 18, 4, 34; 1997 WMy *, 9, 2, 5; 1997 WNy; *, 10, 2,
; 1997 WOy, *, 18, 4, 34; 1997 WPy *, 9, 2, 5; 1997 WQyq *, 18, 4, 34; 1997 WRy; *, 18,
34; 1997 WSy =, 18, 4, 34; 1997 WTy *, 10, 2, 5; 1997 WUy %, 9, 2, 5; 1997 WV, *, 9,
5; 1997 WWyy *, 10, 2, 5; 1997 WXy =, 10, 2, 5; 1997 WYy *, 10, 2, 5; 1997 WZyq *, 10,
5; 1997 WA 42 *, 10, 2, 5; 1997 WByo =, 10, 2, 5; 1997 WCyo *, 10, 2, 5; 1997 WDys *, 9,
5; 1997 WEy42 *, 10, 2, 5; 1997 WFy5 *, 10, 2, 5; 1997 WGy2 *, 8, 2, 5; 1997 WHyo *, 10,
5; 1997 Wlyo *, 10, 2, 5; 1997 WKyo *, 10, 2, 5; 1997 WLyo *, 10, 2, 5; 1997 WMyo *, 9,
5; 1997 WNyo *, 8, 2, 5; 1997 WOyo *, 10, 2, 5; 1997 WQqo *, 8, 2, 5; 1997 WRys *, 10,
5; 1997 WSy %, 8, 2, 5; 1997 WTyo *, 9, 2, 5; 1997 WUys *, 9, 2, 5; 1997 WV o *, 10, 2
1997 WWyo *, 9, 2, 5; 1997 WXyo x, 10, 2, 5; 1997 WY 4o *, 9, 2, 5; 1997 WZyo x, 17, 4,
4; 1997 WAy3 *, 8, 2, 5; 1997 WBy3 *, 17, 4, 34; 1997 WCy3 *, 9, 2, 5; 1997 WDys *, 10, 2,
* 2

4

3
)
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1997 WEy3 *, 9, 2, 5; 1997 WFy3 =, 18, 4, 34; 1997 WGy3 *, 8, 2, 5; 1997 WHys *, 10,
1997 Wlas *, 9, 2, 5; 1997 WKy *, 10, 2, 5; 1997 WLyz *, 10, 2, 5; 1997 WMy3 *, 17, 4,
. 1097 WNy3 *, 18, 4, 34; 1997 WO,3 *, 10, 2, 5; 1997 WP,43 *, 10, 2, 5; 1997 WQu3 *, 10,

S

2, 5; 1997 WHys *, 9, 2, 5; 1997 Wl *, 9, 2, 5; 1997 WKyus *, 17, 4, 34; 1997 WLys
2, 5; 1997 WMys *, 8, 2, 5; 1997 WNy5 =, 9, 2, 5; 1997 WOyus *, 9, 2, 5; 1997 WQus
2, 3; 1997 WRys *, 7, 2, 3; 1997 WSy5 *, 7, 2, 3; 1997 WTys *, 8, 2, 3; 1997 WUy *,
3: 1997 WVy5 *, 8, 2, 3; 1997 WWaug *, 8, 2, 3; 1997 WXu5 =, 8, 2, 3; 1997 WY 45
3; 1997 WZ45 *, 8, 2, 3; 1997 WAyg *, 8, 2, 3; 1997 WByg *, 8, 2, 3; 1997 WCyg *,
1997 WDyg *, 8, 2, 3; 1997 WEyg *, 8, 2, 3; 1997 WF4g *, 8, 2, 3; 1997 WGy *
1997 WHyg *, 8, 2, 3; 1997 Wl *, 8, 2, 3; 1997 WKug *, 11, 2, 3; 1997 WLyg *,
1997 WMyg *, 7, 2, 3; 1997 WNyg *, 7, 2, 3; 1997 WOyug *, 8, 2, 3; 1997 WPy *
1997 WQug *, 7, 2, 3; 1997 WRug *, 8, 2, 3; 1997 WSug *, 8, 2, 3; 1997 WTyg *

. 5; 1997 WRys *, 10, 2, 5; 1997 WSyg *, 9. 2, 5 1997 WTas *, 10, 2, 5; 1997 WUy , 9.
© 5. 1997 WV45 *, 9, 2, 5; 1007 WWys *, 10, 2, 5; 1997 WXy3 *, 9, 2, 5. 1997 WY 45 *, 8.
© 5 1997 WZ43 %, 9, 2, 5; 1997 WAyy #, 10, 2, 5; 1997 WBy4y %, 10, 2, 5; 1997 WDy, *, 10,
. 5; 1997 WEay4 *, 16, 4, 34; 1997 WFa4 *, 9, 2, 5; 1997 WGaq *, 10, 2, 5; 1997 WHyy *, 8,
. 5 1997 Wlgg *, 9, 2, 5; 1997 WKyyg *, 9, 2, 5; 1997 WLygy *, 18, 4, 34; 1997 WMyy *, 9,
. 5: 1997 WNyy *, 10, 2, 5; 1997 WO,y *, 18, 4, 34; 1997 WPy, *, 18, 4, 34; 1997 WQuq *,
.2, 5: 1997 WRyy *, 8, 2, 5; 1997 WSyy *, 18, 4, 34; 1997 WTyy *, 10, 2, 5; 1997 WUy *,
0, 2, 5; 1997 WV4y =, 10, 2, 5; 1997 WWyy *, 8, 2, 5; 1997 WXyq *, 8, 2, 5; 1997 WY,y *,
0, 2, 5; 1997 WZa4 =, 8, 2, 5; 1997 WA4g *, 9, 2, 5; 1997 WBy5 *, 9, 2, 5; 1997 WClys *,
2, 3, 8 1997 WDy5 *, 12, 3, 8; 1997 WEy5 *, 8, 2, 5; 1997 WFyg *, 21, 4, 34; 1997 WGyg *,
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)
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;1997 WUyg *, 7, 2, 3; 1997 WVag *, 8, 2, 3; 1997 WWag *, 7, 2, 3; 1997 WXyug *, 8, 2,
: 1997 WY4g *, 20, 5, 37; 1997 WZyg *, 7, 2, 3; 1997 WAy7 *, 8, 2, 3; 1997 WBy7 *, 8, 2,
: 1997 WCa7 =, 8, 2, 3; 1997 WDuy *, 7, 2, 3; 1997 WE47 *, 8, 2, 3; 1997 WFa7 *, 8, 2,
: 1997 WG4y *, 8, 2, 3; 1997 WHyy =, 8, 2, 3; 1997 Wiy *, 7, 2, 3; 1997 WKy7 *, 7, 2, 3;
997 WLy7 *, 7, 2, 3; 1997 WMz *, 7, 2, 3; 1997 WNy7 *, 8, 2, 3; 1997 XA, 10, 2, 5; 1997 XL,

1, 0; 1997 XQ, 9, 2, 6; 1997 XR, 4, 1, 0; 1997 XC1, 4, 1, 0; 1997 XFq, 8, 2, 3; 1997 XJq, 5, 1,
1997 XBo, 4, 1, 0; 1997 XHg, 2, 1, 0; 1997 XJo, 3, 1, 0; 1997 XQo, 10, 2, 5; 1997 XRao, 34, 1,
1997 XSs, 12, 1, 0; 1997 XMs, 3, 1, 0; 1997 XTs, 10, 2, 5; 1997 XUs, 5, 1, 0; 1997 XX5, 17,
8:; 1997 XYg, 10, 2, 23; 1997 XBr, 5, 1, 0; 1997 XP7, 4, 1, 0; 1997 XLg, 5, 1, 0; 1997 XNg,
2, 5; 1997 XRg, 5, 1, 0; 1997 XSg, 5, 1, 0; 1997 XTg, 8, 2, 3; 1997 XUg, 3, 1, 0; 1997 XVg,
1, 0; 1997 XYg, 13, 3, 29; 1997 XB1g, 9, 2, 5; 1997 XC1g, 5, 1, 0; 1997 XEqq *, 17, 2, 1;
997 XHyg, 10, 2, 5; 1997 XJ10, 18, 4, 34; 1997 XK1q, 4, 1, 0; 1997 XL1g, 9, 2, 5; 1997 XNq, 5,
1, 0; 1997 XRyg, 4, 1, 0; 1997 XY 19, 10, 2, 5; 1997 XZ10, 4, 1, 0; 1997 XM11, 12, 3, 8; 1997 XN11,
3, 1, 0; 1997 XSq1, 4, 1, 0; 1997 YB, 3, 1, 0; 1997 YD, 4, 1, 0; 1997 YE, 4, 1, 0; 1997 YO, 5,
1, 0; 1997 YP, 5, 1, 0; 1997 YS, 5, 1, 0; 1997 YT, 4, 1, 0; 1997 YU, 4, 1, 0; 1997 YZ, 17, 4, 15;
1997 YD1, 5, 1, 0; 1997 YHq, 10, 2, 8; 1997 YY1, 5, 1, 0; 1997 YBg, 4, 1, 0; 1997 YDo, 5, 1,
1097 YQs, 13, 3, 32; 1997 YRo, 17, 4, 34; 1997 YUy, 5, 1, 0; 1997 YVa, 4, 1, 0; 1997 Y¥o, 9,
6; 1997 YCs3, 4, 1, 0; 1997 YGg, 5, 1, 0; 1997 YH3, 10, 2, 4; 1997 YZ4, 4, 1, 0; 1997 YF5, 5,
0; 1997 YGs5, 5, 1, 0; 1997 YOs5, 4, 1, 0; 1997 YP5, 4, 1, 0; 1997 YQs, 4, 1, 0; 1997 YRs, 4, 1,
1997 YY7, 4, 1, 0; 1997 YZ7, 5, 1, 0; 1997 YNg, 9, 2, 5; 1997 YGyg, 4, 1, 0; 1997 YG13, 5, 1,
1997 YK;2, 9, 2, 6; 1997 YU1a, 4, 1, 0; 1997 YW14, 4, 1, 0; 1997 YXq35, 4, 1, 0; 1997 YLy, 5.
0; 1997 YM1g, 9, 2, 6; 1997 YO1g, 9, 2, 6; 1997 YP1g, 4, 1, 0; 1997 YS1g *, 8, 2, 2; 1997 YT1g
8, 2, 2: 1997 YU1g *, 8, 2, 2; 1997 YV1g =, 8, 2, 2; 1997 YWqg *, 8, 2, 2; 1997 YX1g *, 8,
2; 1997 YY19 *, 8, 2, 2; 1997 YZ1g *, 13, 3, 34; 1997 YAgq *, 8, 2, 2; 1997 YBoq *, 8, 2,
1997 YCoqq *, 8, 2, 2; 1998 AA, 10, 2, 5; 1998 AJ, 9, 2, 6; 1998 AK, 9, 2, 6; 1998 ADq, 4, 1,
1998 ASq, 9, 2, 6; 1998 ARy *, 13, 3, 6; 1998 AS7 *, 8, 2, 4; 1998 AT7 *, 8, 2, 4; 1998 AUz *, 8,
4; 1998 AV, %, 7, 2, 4; 1998 AWy *, 8, 2, 4; 1998 AX7 *, 12, 3, 5; 1998 AY7 *, 8, 2, 4; 1998 AZ;
8 2, 4; 1998 AAg *, 8, 2, 4; 1998 ABg *, 7, 2, 4; 1998 ACg +, 8, 2, 4; 1998 ADg *, 8, 2,
1998 AEg *, 8, 2, 4; 1998 AFg +, 8, 2, 4; 1998 ACg +, 8, 2, 4; 1998 AHg *, 11, 3, 5; 1998 AJg
7,2, 4; 1998 ARg +, 9, 2, 1; 2017 P-L, 12, 3, 35; 2177 P-L, 4, 1, 0; 2537 P-L, 3, 1, 0; 2660 P-
1, 1, 0; 3086 P-L, 5, 1, 0; 3520 P-L, 5, 1, 0; 4040 P-L, 5, 1, 0; 4110 P-L, 5, 1, 0; 4168 P-L, 5
0; 4523 P-L, 7, 2, 35; 6199 P-L, 4, 1, 0; 6570 P-L, 8, 2, 3; 6579 P-L, 13, 3, 9; 6580 P-L, 4, 1,
6629 P-L, 5, 1, 0; 6676 P-L, 5, 1, 0; 2251 T-1, 4, 1, 0; 3277 T-1, 5, 1, 0; 1210 T-2, 8, 2, 2; 2185 T-
6, 2, 6; 2272 T-2, 5, 1, 0; 4090 T-2, 9, 2, 6; 4101 T-2, 4, 1, 0; 4294 T-2, 5, 1, 0; 5058 T-2, 5, 1,
3357 T-3, 9, 2, 6, 4008 T-3, 3, 1, 0: 4314 T-3, 5, 1, 0; (86), 12, 3, 2; (140), 4, 1, 0; (220), 4. 1,
(367), 13, 3, 2; (431), 18, 4, 6; (440), 18, 4, 6; (559), 9, 2, 6; (707), 8, 2, 6; (740), 9, 2, 6; (748)
9, 2, 6; (820), 9, 2, 6: (1073), 4, 1, 0; (1128), 6, 1, 0; (1156), 13, 3, 2; (1161), 8, 2, 2; (1195), 14,
3, 6. (1259), 13, 3, 2; (1445), 13, 3, 2; (1504), 13, 3, 2; (1525), 3, 1, 0; (1788), 8, 2, 2; (2058), 8.
2, 2; (2081), 8, 2, 2; (2138), 4, 1, 0; (2281), 9, 2, 34; (2286), 5, 1, 0; (2293), 13, 3, 34; (2307),
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12, 2, 2; (2338), 9, 2, 2; (2352), 5, 1, 0; (2360), 5, 1, 0; (2395), 5, 1, 0; (2417), 18, 4, 6; (2574),
5,1, 0; (2580), 9, 2, 6; (2584), 5, 1, 0; (2592), 5, 1, 0; (2635), 5, 1, 0; (2665), 4, 1, 0: (2695), 5.
1, 0; (2697), 13, 3, 2; (2721). 3, 1, 0; (2736), 13, 3, 34; (2817), 5, 1, 0; (3019), 4, 1, 0; (3032).
22, 4, 6; (3198), 8, 2, 2; (3236), 4, 1, 0; (3249), 13, 2, 34; (3319), 5, 1, 0; (3347), 4, 1, 0; (3386),
5,1, 0; (3441), 9, 2, 6; (3501), 13, 3, 34; (3527), 5, 1, 0; (3562), 5, 1, 0; (3563), 3. 1. 0: (3566),
18, 4, 6; (3597), 5, 1, 0; (3598), 5, 1, 0; (3734), 5, 1 0 (3765), 3, 1, 0; (3825), 5, 1, 0; (3867),
8,2, 2; (3873), 5, 1, 0; (3882), 5, 1, 0; (3987), 5, 1, 0; (4013), 8, 2, 4; (4051), 17, 4, 6. (4076),
5. 1, 0; (4089), 8, 2, 4; (4109), 4, 1, 0; (4171), 5, 1, 0; (4178), 13, 3, 34; (4261), 3, 1, 0; (4281),
3, 1, 0; (4344), 5, 1, 0; (4365), 5, 1, 0; (4442), 5, 1 0; (4560), 5, 1, 0; (4592), 4, 1. 0: (4617), 5
1, 0 (4641), 4. 1, 0; (4689), 5, 1. 0: (4755), 4. 1, 0: (4785), 5, 1. 0: (4796), 4. 1, 0: (4799), 5, 1.
0; (4810), 5, 1, 0; (4844), 5, 1, 0; (4863), 5, 1, 0; (4882), 5, 1, 0; (4927), 5, 1, 0; (4944), 9, 2, 6;

(4946), 4, 1, 0; (5036), 9, 2, 2; (5042), 12, 3, 2; (5088), 4, 1, 0; (5116), 5, 1, 0; (5118), 9, 2, 32;
(5135), 5, 1, 0; (5157), 4, 1, 0; (5227), 8, 2, 2; (5228), 4, 1, 0; (5238), 4, 1, 0; (5305), 13, 3, 34;
(5318), 5, 1, 0; (5350), 5, 1, 0; (5413), 5, 1, 0+ (5414), 5, 1, 0; (5442), 5, 1, 0; (5451), 4, 1, 0; (5466).

4, 1, 0; (5488), 13, 3, 2; (5523), 13, 3, 34; (5575), 5, 1, 0; (5579), 4, 1, 0; (5582), 5, 1, 0; (5583),
5, 1, 0; (5603), 5, 1, 0; (5659), 5, 1, 0; (5669), 5, 1, 0; (5677), 5, 1, 0; (5713), 12, 3, 2; (5752),
5,1, 0; (5754), 8, 2, 6; (5766), 5, 1, 0; (5798), 5, 1, 0; (5810), 5, 1, 0; (5820), 4, 1, 0; (5821), 7,
2, 4; (5836), 5, 1, 0; (5868), 5, 1, 0; (5882), 5, 1, 0; (5888), 5, 1, 0; (5898), 5, 1, 0; (5904), 5, 1,
0; (5914), 5, 1, 0; (5918), 9, 2, 32; (5923), 9, 2, 32; (5936), 5, 1, 0; (5941), 5, 1, 0; (5974), 3, 1,
0; (6027), 12, 3, 6; (6055), 4, 1, 0; (6062), 3, 1, 0; (6253), 4, 1, 0; (6272), 8, 2, 4; (6293), 5, 1,
0; (6303), 5, 1, 0; (6304), 8, 2, 2; (6369), 5, 1, 0; (6396), 5, 1, 0; (6408), 9, 2, 34; (6432), 5, 1,
0; (6463), 4, 1, 0; (6492), 5, 1, 0; (6503), 4, 1, 0; (6932), 5, 1, 0; (6954), 4, 1, 0; (6977), 5, 1, 0;
(7020), 5, 1, 0; (7026), 9, 2, 32; (7076), 5, 1, 0; (7085), 5, 1, 0; (7097), 18, 4, 6; (7111), 5, 1, 0;
(7121), 4, 1, 0; (7125), 5, 1, 0; (7128), 8, 2, 2; (7146), 5, 1, 0; (7148), 5, 1, 0; (7150), 4, 1, 0; (7164),
5, 1, 0: (7199), 3, 1, 0; (7226), 4, 1, 0; (7264), 5, 1, 0; (7276), 5, 1, 0; (7278), 4, 1, 0; (7284), 5.
1, 0; (7351), 3, 1, 0; (7412), 3, 1, 0; (7994), 4, 1, 0; (7998), 4, 1, 0; (8015), 5, 1, 0; (8059), 5, 1,
0; (8063), 5, 1, 0; (8070), 5, 1, 0; (8071), 4, 1, 0; (8076), 4, 1, 0; (8093), 5, 1, 0; (8113), 5, 1, 0;
(8119), 5, 1, 0; (8123), 5, 1, 0; [10134, 1258, 458, 1997/10/22-1998/01/08]
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709 W & B Observatory, Cloudcroft

W. Offutt, P.O. Drawer 1130, Cloudcroft, NM 88317, U.S.A.
[offutt@galileo.apo.nmsu.edu]

0.60-m f/7 Ritchey-Chrétien + CCD

USNO-SA1.0

1979 MH,, 5, 1, 0; 1993 DQq, 5, 1, 0; 1996 PW, 14, 2, 1; 1997 XFqq *, 29, 6, 24; 1997 XG1¢ *,

24, 5, 23; 1997 YK11 *, 16, 3, 4; [93, 6, 3%, 1997/12/05-1998/01/01]

710 Florissant

B. D. Warner, Box 818, Florissant, CO 80816, U.S.A.
[71511.515@compuserve. com]

0.25-m f/6.3 Schmidt-Cassegrain + focal reducer + CCD

GSC, USNO SA-1.0

(1005), 4, 2, 1; (1116), 4, 2, 1; (1118), 4, 2, 1; (1182), 4, 2, 1; (1233), 4, 2, 1; (1259), 3, 2, 1; (1289),
4,2, 1; (1296), 4, 2, 1; (1356), 4, 2, 1; (1504), 4, 2, 1; (1591), 4, 2, 1; (1729), 4, 2, 1; (1874), 3, 2,
1; (1980), 4, 2, 3; (2008), 3, 2, 1; (2310), 4, 2, 1; (2354), 4, 2, 1; (2417), 4, 2, 1; (2421), 4, 2, 1;
(2562), 4, 2, 1; (3099), 4, 2, 1; (3140), 4, 2, 1; (3198), 4, 2, 3; (3296), 4, 2, 1; (3724), 4, 2, 3; (4086),
4,2, 1; (4100), 4, 2, 1; (4266), 3, 2, 1; (4324), 4, 2, 3; (4440), 4, 2, 3; (4452), 4, 2, 3; (4540), 4, 2,
1; (4706), 4, 2, 1; (4711), 4, 2, 1; (4896), 4, 2, 3; (4925), 4, 2, 3; (4998), 4, 2, 1; (5036), 4, 2, 1;
(5092), 3, 2, 1; (5237), 4, 2, 1; (5399), 4, 2, 3; (5566), 3, 2, 1; (5713), 4, 2, 1; (5747), 4, 2, 1; (5798),
4,2, 1; (5847), 4, 2, 3; (5913), 4, 2, 1; (6025), 4, 2, 1; (6245), 4, 2, 3; (6280), 4, 2, 3; (6291), 4, 2,
3. (6315), 4, 2, 1; (6361), 3, 2, 1; (6397), 4, 2, 1; (6421), 4, 2, 1; (6463), 4, 2, 1; (7124), 4, 2, 3

(7138), 4, 2, 1; (7197), 4, 2,'1; (7314), 4, 2, 1; [233, 60, Ox, 1997/12/27-1998/01,08]

711 McDonald Observatory

P. J. Shelus, McDonald Observatory, University of Texas, Austin, TX 78712,
U.S.A. [pjs@astro.as.utexas.edu]

0.76-m f/3.0 reflector + CCD

GSC

1988 JBq, 2, 1, 0; 1989 VA, 4, 2, 1; 1992 EBq, 6
1994 CNo, 4, 2, 1; 1995 LH, 4, 2, 1; 1996 DH, 2,
1996 PA; 4, 2, 1; 1996 TLgg, 6, 3, 2; 1997 SEs,
4; 1997 UFg, 4, 2, 1; 1997 UHg, 4, 2, 1; 1997 U
3, 2; 1997 WUagg, 2, 1, 0; 1997 WQas, 8, 4, 3; 1
1; (4878), 2, 1, 0; (5863), 5, 4, 4; (6042), 2, 1, 0
1997/12/30-1998,/01,/03]

713 Thornton

R. A. Koff, 1915 W. 101st Ave., Thornton, CO 80221, U.S.A.
[Bob.Koff@worldnet.att.net]

0.20-m f/10 Schmidt-Cassegrain + CCD

GSC

(356), 6, 2, 3; (1468), 6, 2, 3; (5819), 5, 2, 2; [17, 8, 0%, 1997/12/04—1997/12/30]

721 Lime Creek

R. Linderholm, R2 Box 79, Cambridge, NE 69022, U.S.A.
[1indh@csb.cambridge.ne.us]

Observers R. Linderholm, T. Houlden, E. Ross

Measurers E. Ross, T. Houlden

0.25-m f/3.3 Schmidt-Cassegrain + CCD

GSC

1997 XC, 2, 1, 0; 1997 YW11 =, 6, 3, 2; [8, 2, 1%, 1997/12/27-1998/01/02]

725 Fair Oaks Ranch

J. V. McClusky, McClusky Observatory, 31789 Sunland, Fair Oaks Ranch, TX
78015, U.S.A. [mcclusky@lonestar.utsa.edul

0.46-m f/4.5 Newtonian reflector + CCD

GSC

, 3, 2; 1993 DQq, 6, 3, 2; 1994 AH,, 6, 3, 2;
1, 0; 1996 FGs, 6, 3, 2; 1996 HW1, 4, 2, 1;
2, 1; 1997 TUg, 4, 2, 1; 1997 TTas, 7, 4,
4, 2, 1; 1997 VMy, 6, 4, 4; 1997 WBoy, 6,
XRo, 4, 2, 1; (1951), 2, 1, 0; (2340), 3, 2
490), 4, 3, 2; (8014), 4, 2, 1; [129, 530, 0,

4

Sg,
997
(6
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1975 SKq, 3, 1, 0; 1985 QLy4, 3, 2, 2; 1986 WO1, 7, 2, 2; 1988 XGo, 7, 2, 2; 1990 FMy, 2, 1, 0;
1991 FKy, 8, 2, 2; 1991 RXa3, 5, 2, 3; 1992 DNg, 3, 1, 0; 1992 WP3, 3, 1, 0; 1993 OXg, 6, 2, 6;
1997 VYg, 5, 2, 2; 4232 T-1, 4, 2, 3; (8069), 6, 2, 6; (8085), 4, 1, 0; (8096), 3, 1, 0; [69, 15, Ox,
1997/12/09-1997/12/30]

727 Zeno Observatory, Edmond

T. Stafford, 2947 Village Circle, Edmond, OK 73013, U.S.A.
[tstaffor@aig.vialink.com]

0.15m f/6 refractor + CCD

GSC

1997 VAs, 6, 2, 1; 1997 VY3, 2, 1, 0; 1997 WQas, 7, 2, 1; [15, 3, O, 1997/12/16-1997/12/17]

732 Oaxaca

J. Roe, Apdo. No. 221, MX-68000 Oaxaca, Mexico [jamesroe@antequera.com]
0.20-m f/3.3 reflector + CCD

GSC

1986 VRs5, 5, 2, 1; 1989 SG, 5, 2, 1; 1990 WF, 6, 2, 1; 1992 AB, 8, 2, 1; 1993 QO, 5, 2, 3; 1993 XP,
6, 2, 1; 1993 XV, 4, 2, 1; 1994 AW, 6, 2, 1; 1994 DD, 12, 4, 3; 1995 BDy, 6, 2, 1; 1995 GW, 4, 2,
1; 1997 XRo, 4, 1, 0; 1998 AE «, 10, 4, 3; (8073), 6, 2, 1; [87, 14, 1%, 1997/12/08-1998/01/09]

733 Allen, Texas

W. O. Ingram, 529 E. Bethany Rd, Allen, Texas 75002, U.S.A.
[Stargazeri@compuserve.com]

0.2-m f/10 Schmidt-Cassegrain + CCD

GSC

(1468), 3, 1, 0; [3, 1, 0%, 1997/11/24]

735 George Observatory, Needville

W. G. Dillon, 4703 Birkenhead Circle, Missouri City, TX 77459, U.S.A.
[bdillon@houston.geoquest.slb.com]

Observers C. Gustava, K. Rivich, E. Dillon, W. G. Dillon

Measurers K. Rivich, W. G. Dillon

0.46-m reflector + CCD

USNO-SA1.0

1997 YWy =, 10, 4, 10; 1997 YHs, 6, 2, 3; 1997 YCg =, 9, 3, 7; 1998 AA %, 2, 1, 0; (7992), 3, 1

0; [30, 5, 8%, 1997/12/01-1998,/01/01]

736 Houston

D. Williams, 3619 Bellefontaine, Houston, TX 77025, U.S.A. [williams@pdq.com]
0.46-m f/4.5 reflector + CCD

GSC

(258), 6, 2, 28; (419), 6, 2, 28; [12, 2, 0%, 1997/11/02-1997/11/30]

750 Hobbs Observatory, Fall Creek

R. Elliott, S475 County Road K, Fall Creek, WI 54742, U.S.A.
[elliottb@uwec.edu]

0.60-m f/5 reflector + CCD

GSC

1992 AB, 2, 1, 0; (1980), 10, 4, 25; (2635), 2, 1, 0; (4810), 2, 1, 0; [16, 4, Ox, 1997/11/29~

1997/12/24]

758 BCC Observatory, Cocoa

I. P. Griffin, BCC Observatory, 1519 Clearlake Road, Cocoa, FL 32922, U.S.A.
[GRIFFIN.IQal.brevard.cc.fl.us]

0.30-m f/5 Maksutov + CCD

GSC

1976 YAg, 2, 1, 0; 1983 RY4, 2, 1, 0; 1983 TC, 2, 1, 0; 1983 WG, 2, 1, 0; 1988 TR, 5, 2, 1;

1989 UA, 5, 2, 2; 1990 BEq, 6, 2, 1; 1991 CM3, 2, 1, 0; 1992 WL, 4, 2, 1; 1993 ONy, 1, 1, 0;
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1994 AY+q, 2, 1, 0; 1995 FE, 2, 2, 1; 1997 XRo, 3, 1, 0; 3006 T-3, 5, 2, 1; (433), 1, 1, 0; (1468), 2,
1, 0; (1843), 9, 4, 22; (1980), 2, 1, 0; (2655), 4, 2, 2; (3800), 2, 1, 0; (4663), 4, 2, 2; (4670), 4, 2,
2; (5184), 3, 1, 0; (5870), 1, 1, 0; [75, 24, O, 1997/12/09-1998/01/12]

763 King City

R. Sandness, 263 Burns Boulevard, King City, ON L7B 1E3, Canada
[75443.2030@compuserve. com]

0.35-m reflector + CCD

GSC

1996 QQq, 12, 3, 25; [12, 1, O, 1997/12/05-1997/12/28]

784 Alfred University Observatory

D. R. DeGraff, Physics and Astronomy, Alfred University, Alfred, NY 14803,
U.S.A. [david@merlin.alfred.edu]

Observers D. R. DeGraff, J. S. Weaver, A. M. Robbins, M. O. Weaver

Measurers D. R. DeGraff, A. M. Robbins

0.81-m f/4 reflector + CCD

USNO-A1.0

1998 AKsg, 9, 1, 0; [9, 1, 0%, 1998/01/11]

801 Oak Ridge

R. E. McCrosky, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,
Cambridge, MA 02138, U.S.A.

Observers R. E. McCrosky, C.-Y. Shao

1.5-m reflector + CCD

GSC

1991 POy, 2, 1, 0; 1994 CV1, 2, 1, 0; 1995 GJ7, 2, 1, 0; 1997 UMy, 5, 2, 1; [11, 4, Ox, 1992/10/28—

1995/03/0]

808 Carlos U. Cesco Observatory, El Leoncito

J. G. Sanguin, Felix Aguilar Observatory, Benavidez 8175 (Oeste), AR-5413
Chimbas, San Juan, Argentina [leoncito@unsjfa.edu.ar]

Observers J. E. Torres, M. R. Cesco, R. Gil-Hutton, H. S. Lepez, C. E. Lopez,
J. G. Sanguin

0.5-m f/7.5 double astrograph

PPM

1997 VX, 2, 1, 0; [2, 1, 0%, 1993/08/17]

809 European Southern Observatory

H. Debehogne, Observatoire Royal de Belgique, Avenue Circulaire 3, B-1180
Brussels, Belgium [henri@astro.oma.be] (3)

E. W. Elst, Observatoire Royal de Belgique, Avenue Circulaire 3, B-1180 Brussels,
Belgium [elst@atmos.oma.be] (4)

7T=3+4+14

Observers G. Pizarro, O. Pizarro

Measurers H. Debehogne, E. W. Elst

1.0-m Schmidt

(4) 1985 RNy, 3, 1, 0; 1988 SN, 6, 2, 3; 1988 SZs, 3, 1, 0; 1989 SBy, 3, 1, 0; 1989 UH~, 3, 1,

1991 GCy, 3, 1, 0; 1991 GNg, 3, 1, 0; 1991 VBg, 3, 1, 0; 1992 SFo, 3, 1, 0; 1992 UAgs, 3, 1,

1993 SQs, 3, 1, 0; 1993 SUg, 3, 1, 0; 1994 CHyg *, 6, 2, 3: 1994 Clig *, 6, 2, 5; 1994 CK1g

6, 2, 5; 1994 CL1g *, 6, 2, 5; 1994 CMyg *, 6, 2, 5; 1994 CNyg *, 6, 2, 5; 1994 CO1g *, 9, 3,

1994 CP1g *, 9, 3, 6; 1994 CQg *, 6, 2, 5; 1994 CR1g *, 6, 2, 5; 1994 CSg *, 6, 2, 5; 1994 CT1g

6, 2, 5; 1994 CUqg *, 9, 2, 5; 1994 CV19 %, 9,2, 5; 1994 CW1g *, 6, 2, 5; 1994 CX1g *, 6, 2,

1994 CYlg *, 6,2, 5; 1)94 CZlg *, 6, 2, 1)94 CAQQ *, 6, 2, 3; 1994 CB20 *, 9, 3, 4; 1994 CCQO

6, 2, 3; 1994 CDog &, 6, 2, 3; 1994CE20* 6, 2, 3; 1994 CFag *, 6, 2, 3; 1994 CGog *, 6, 2, 3.

1994 CHag *, 6, 2, 3; 1994 Clag %, 9, 2, 3; 1994 CKag *, 6, 2, 3; 1994 CLgg *, 6, 2, 1; 1994 EV5,

6, 2, 2; 1994 EZs, 9, 3, 5; 1994 EMg, 6, 2, 5; 1994 £Og, 6, 2, 3; 1994 EPg, 6, 2, 3; 1994 ESg, 6,

2, 3; 1995 FV, 3, 1, 0; 1996 HJy, 3, 1, 0; 1996 RK1, 3, 1, 0; 1996 TMs, 3, 1, 0; 1996 TN3, 3, 1, 0;

Sr T DX DD

M.P.C. 31067

1996 THg, 3, 1, 0; 1996 TD19, 3, 1, 0; 1996 TG3g, 3, 1, 0; 1996 THsg, 3, 1, 0; 1996 TJsg, 3, 1
1996 TK3g, 3, 1, 0; 1996 TLsg, 3, 1, 0; 1996 TM3g, 3, 1, 0; 1996 TN3g, 3, 1, 0; 1996 TP3g, 3, 1
1996 TSas, 3, 1, 0; 1996 TT3s, 3, 1, 0; 1996 TUsg, 3, 1, 0; 1996 TW3s, 3, 1, 0; 1996 TX5g, 3, 1
1, 0; 1
1,0; 1

1996 TA3g, 3, 1, 0; 1996 TC3q, 3, 1, 0; 1996 TD3g, 3, 1, 0; 1996 TEgg, 3, 1, 0; 1996 TF3q9, 3,
1996 TG39, 3, 1, 0; 1996 THag, 3, 1, 0; 1996 TJ3g. 3. 1, 0; 1996 TKsg., 3, 1996 TLag, 3,
1996 TMag, 3, 1, 0; 1996 TNag, 3, 1, 0; 1996 TO=3g, 3, 1, 0; 1996 TPag, 3, 1, 0; 1996 TRag. 3. 1,
0; 1996 TS3g, 3, 1, 0; 1996 TTsg, 3, 1, 0; 1996 TUsg, 3, 1, 0; 1996 TVsg, 3, 1, 0; 1996 TWag, 3,
1, 0; 1996 TX39, 3, 1, 0; 1996 TY 39, 3, 1, 0; 1996 TZsg, 3, 1, 0; 1996 TA 4, 3, 1, 0; 1996 TB4g, 3,

11996 TDyg, 3, 1, 0; 1996 TEy4q, 3, 1, 0; 1996 TF 40, 3, 1, 0; 1996 TG40, 3, 1, 0; 1996 TJ4q, 3,
: 1996 TKag, 3, 1, 0; 1996 TLy4g, 3, 1, 0; 1996 TN4g, 3, 1, 0; 1996 TOug, 3, 1, 0; 1996 TPq, 3,
: 1996 TQuo, 3, 1, 0; 1996 TRag, 3, 1, 0; 1996 TTag, 3, 1, 0; 1996 TV 4, 3, 1, 0; 1996 TW 40,

0
0
0.
0
0

:1996 TX40, 3, 1, 0; 1996 TZy0, 3, 1, 0; 1996 TBy4q, 3, 1, 0; 1996 TCyq, 3, 1, 0; 1996 TDyq,
1996 TFy41, 3, 1, 0; 1996 TGa1, 3, 1, 0; 1996 THy4q, 3, 1, 0; 1996 TJ4q, 3, 1, 0; 1996 TKa1,

,_.»—u—-»—u—u—-»—tooo

s
)

1996 TLy4q, 3, 1, 0; 1996 TMyq, 3, 1, 0; 1996 TNyq, 3, 1, 0; 1996 TOy4q, 3, 1, 0; 1996 TPy,
1996 TRy1, 3, 1, 0; 1996 TSy1, 3, 1, 0; 1996 TV 41, 3, 1, 0; 1996 TX41, 3, 1, 0; 1996 TZy1,
1996 TCya, 3, 1, 0; 1996 TE49, 3, 1, 0; 1996 TF42, 3, 1, 0; 1996 TGy2, 3, 1, 0; 1996 THyo,
; 1996 TLya, 3, 1, 0; 1996 TMys9, 3, 1, 0; 1996 TNya, 3, 1, 0; 1996 TP49, 3, 1, 0; 1996 TCgyq,

1996 TE64, 3, 1, 0; 1996 THgy, 3, 1, 0; 1996 TTgg *, 6, 2, 1; 1996 TUgg *, 6, 2, 1;
V66 *, 6, 2, 1; 1996 TWgg *, 6, 2, 1; 1996 TXgg *, 6, 2, 3; 1997 SNg, 3, 1, 0; 1997 UYyg,
; 1997 UT247 3, 1, 0; (2409), 3, 1, 0; (2605), 3, 1, 0; (2657), 3, 1, 0; (2759), 3, 1, 0; (2770),
; (3019), 3, 1, 0; (3548), 3, 1, 0; (3847), 3, 1, 0; (4096), 3, 1, 0; (5465), 3, 1, 0; (6333), 3, 1
0) 3,1, 0; (7255), 3, 1, 0; [624, 160, 34*, 1992/05/08-1996/10/10]

PHo

OO

3

1
1
1
3
3
3
3
3,
3
3
19
3
3
0

/—\,_.H«:
37

3

(7) 1993 TJyg *, 6, 2, 12; 1997 SXq5, 3, 1, 0; 1997 UWs3, 6, 2, 1; [15, 8, 1x, 1993/09/15-
1998/10/22]

817 Sudbury

D. di Cicco, Sky & Telescope, Cambridge, MA 02138, U.S.A.
[dicicco@skypub.com]

0.41-m Schmidt-Cassegrain + CCD

GSC

1997 XZ10, 8, 3, 5; 1997 YZ4 *, 7, 3, 8; 1998 AKg, 4, 1, 0; (5820), 3, 1, 0; [22, 4, 1x, 1997/12/22—

1998/01/11]

834 Buenos Aires-AAAA

R. Mackintosh, Seccion Sistema Solar, Asociacion Argentina Amigos de la
Astronomia, Av. Patricias Argentinas 550, AR-1405 Capital Federal,
Argentina [robertom@aaaa.org.ar]

Observers R. Mackintosh, H. Ruggiu

Measurer R. Mackintosh, J. Carozza

0.25-m f/6.3 reflector + CCD

USNO A1.0

(943), 2, 1, 0; (1033), 2, 1, 0; (1392), 4, 2, 11; (1396), 2, 1, 0; (1496), 3, 1, 0; (2938), 3, 1, 0; [16,

6, 0%, 1997/10/18-1997/10/30]

844 Los Molinos

N. Sosa, Departamento de Astronomia, Facultad de Ciencias, Montevideo, Uruguay
[nsosa@fisica.edu.uy]

Observers O. Mendez, N. Sosa

0.35-m reflector + CCD

GSC

(258), 4, 1, 0; (441), 4, 1, 0; [8, 2, 0%, 1997/10/24-1997/11/11]

867 Saji Observatory

M. Yamanishi, 1071-1 Takayama, Saji, Yazu-Gun, Tottori-Ken, 689-13 Japan
[KYI030400niftyserve.or. jpl

Observers M. Yamanishi, A. Miyamoto, M. Aimoto, T. Oribe

1.03-m f/4.2 reflector + CCD

GSC



M.P.C. 31068

1996 HK1, 6, 2, 2; 1997 CSaq, 3, 1, 0; 1997 SF11, 3, 1, 0; 1997 UEgq, 2, 1, 0; 1997 UFaq, 3, 1,
0; 1997 UMay, 2, 1, 0; 1997 YF7 *, 10, 4, 8; 1997 YRg *, 5, 2, 6; (2351), 4, 1, 0; [38, 9, 2%,
1997/12/25-1998,/01,/02]

886 Susono

M. Akiyama, 1655-23, Chabatake, Susono, Shizuoka-Ken, 410-11 Japan
0.25-m f/6.3 reflector + CCD

GSC

1988 VQg, 2, 1, 0; 1988 VSs, 4, 2, 18; 1995 FZ, 4, 2, 7; 1996 RF5, 2, 1, 0; 1996 TF7, 2,
1996 TJ12, 4, 2, 4; 1996 UT, 2, 1, 0; 1997 UYg, 2, 1, 0; 1997 WM;3, 2, 1, 0; 1997 WDa1, 2,
1997 XA, 2, 1, 0; 1997 XUy, 2, 1, 0; 1997 XV, 4, 2, 21; 1997 XX1, 4, 2, 26; 1997 XJs5, 2,
1997 XLs, 8, 4, 24; 1997 XMs, 8, 4, 28; 1997 XRq1, 2, 1, 0; 1997 YD1, 2, 1, 0; 1997 YOu, 4
1997 YYs, 2, 1, 0; 1997 YB1g, 6, 3, 7; 1997 YO11, 2, 1, 0; 1997 YP11, 2, 1, 0; 1997 YJ1g, 2
1997 YLqyg, 2, 1, 0; 1997 YMyg, 2, 1, 0; 1997 YN1g, 2, 1, 0; 1997 YO, 2, 1, 0; 1997 YP1g
0; [88, 30, 0%, 1997/12/05-1998,/01/07]

888 Gekko Observatory

T. Urata, 1-8, Dobayashi 1 Chome, Shimizu, Shizuoka-Ken 424, Japan
[urata@sannet.ne. jp]

Observer T. Kagawa

Measurer T. Urata

0.50-m f/4.0 reflector

GSC

1988 DHy, 2, 1, 0; 1988 VSg, 2, 1, 0; 1997 RZ7, 2, 1, 0; 1997 TJ1g, 4, 2, 24; 1997 VE4, 2, 1, 0;
1997 WNy3, 4, 2, 24; 1997 WO13, 2, 1, 0; 1997 XM1q *, 6, 3, 20; 1997 YYsg, 2, 1, 0; 1997 YB1q *,
4,2, 2; 1997 YO11 *, 4, 2, 4; 1997 YP11 *, 4, 2, 4; 1997 YPqg, 1, 1, 0; (2866), 4, 2, 4; [43, 14,
4%, 1997/11/30-1998,/01/05]

897 YGCO Chiyoda Station

T. Kojima, 45 Shimonakamori, Chiyoda, Ohra-Gun, Gunma-Ken, 370-07 Japan
[kojitaku@scorpius.bekkoame.or. jpl

0.25-m f/6.0 reflector + CCD

GSC

1992 BF, 3, 1, 0; 1997 XF11, 11, 3, 10; 1997 YL11, 4, 1, 0; [18, 8, 0%, 1997/12/21-1998/01/04]

900 Moriyama

Y. Ikari, Katube-Cho 626, Moriyama, Shiga-Ken 524, Japan
[ikari@gold.ocn.ne. jp]

0.25-m f/6.3 Schmidt-Cassegrain + CCD

GSC

1990 SMy, 2, 1, 0; 1996 VV, 6, 3, 11; 1996 VBs, 2, 1, 0; 1997 TA1g, 2, 1, 0; 1997 UOq, 2, 1, 0;
1997 XB1g, 2, 1, 0; 1997 XF11, 4, 2, 10; 1997 YOo *, 10, 4, 4; 1997 YTg, 2, 1, 0; 1998 AF . 8
3, 4; (3995), 2, 1, 0; [42, 11, 2+, 1997/12/05-1998,/01,/06]

)

905 Nachi-Katsuura Observatory

T. Urata, 1-8, Dobayashi 1 Chome, Shimizu, Shizuoka-Ken 424, Japan
[urata@sannet.ne. jp]

Observer Y. Shimizu

Measurer T. Urata

0.40-m f/3.3 Baker-Schmidt

GSC

1990 SBiq, 2, 1, 0; 1997 UYg, 2, 1, 0; 1997 VZy, 4, 2, 14; 1997 VW, 1, 1, 0; 1997 VZy4, 2, 1,

0; 1997 WK, 2, 1, 0; 1997 WL, 2, 1, 0; 1997 WMy, 2, 1, 0; 1997 WN~, 2, 1, 0; 1997 WOr, 4,

2, 6; 1997 WP, 2, 1, 0; 1997 WQy, 2, 1, 0; 1997 WR7, 2, 1, 0; 1997 WEg, 2, 1, 0; 1997 WJ;3,

2,1, 0; 1997 WK3, 4, 2, 16; 1997 WLys, 2, 1, 0; 1997 WDoq, 2, 1, 0; 1997 XQq1 *, 4, 2, 16;

1997 XR11 *, 4, 2, 16; 1997 XS *, 4, 2, 16; 1997 YDy, 2, 1, 0; 1997 YOy *, 4, 2, 3; 1997 YG¢,

4,2, 12; 1997 YJ1g *, 2, 1, 0; 1997 YL1g *, 6, 3, 3; 1997 YMyg =, 4, 2, 2; 1997 YN1g *, 4, 2, 2;

1997 YOqg *, 4, 2, 2; 1997 YP1g *, 4, 2, 2; 1998 AJ *, 4, 2, 1; 1998 AK *, 4, 2, 1; (2090), 4, 2,

29; (7120), 2, 1, 0; [101, 34, 12x, 1997/10/26-1998/01/03]
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910 Caussols-ODAS
A. Maury, Observatoire de la Céte d’Azur, B.P. 229, F-06304 Nice, France
[maury@obs-azur.fr]
G. Hahn, DLR Institute of Planetary Exploration, Rudower Chaussee 5, D-12489
Berlin, Germany [Gerhard.Hahn@DLR.de]
Observers A. Maury, D. Albanese, G. Hahn, M. Hoffmann, C. Pollas
Measurers A. Maury, G. Hahn, M. Hoffmann
0.90-m Schmidt + CCD
GSC
1978 PSa, 3, 1, 0; 1979 THa, 6, 2, 1; 1981 EMay, 3, 1, 0; 1985 RJ3, 3, 1, 0; 1985 UJs, 3, 1,
1988 RJg, 3, 1, 0; 1990 QM7, 3, 1, 0; 1990 WEs, 3. 1, 0; 1991 GVsg, 3, 1, 0; 1992 PX, 3. 1,
1993 FLg, 3, 1, 0; 1993 FUgy, 3, 1, 0; 1993 TM;a, 6, 2, 1; 1993 VS, 3, 1, 0; 1994 PEqq, 3, 1,
1996 NAy, 3, 1, 0; 1996 TFq1, 3, 1, 0; 1996 XAg, 6, 2, 1; 1997 AUg, 3, 1, 0; 1997 AM7, 3, 1,
1997 AYs, 3, 1, 0; 1997 AZoq, 3, 1, 0; 1997 AYoy4 *, 6, 2, 3; 1997 AZoy *, 6, 2, 3; 1997 AAos
6, 2, 3; 1997 ABos *, 6, 2, 3; 1997 ACas *, 9, 3, 2; 1997 ADgs *, 9, 3, 2: 1997 AEos5 *, 6,
1; 1997 AFa5 *, 6, 2, 1; 1997 BF7, 3, 1, 0; 1997 CVg, 3, 1, 0; 1997 CWg, 3, 1, 0; 1997 CXg,
1, 0; 1997 EKgg, 3, 1, 0; 1997 EQag, 3, 1, 0; 1997 FlLo, 3, 1, 0; 1997 GYs4, 3, 1, 0; 1997 IC1s,
3, 1, 0; 1997 SGsq *, 6, 2, 1; 1997 SHsq %, 6, 2, 1; 1997 TFa7 *, 6, 2, 1; 1097 TGa7 *, 6, 2,
1997 TH27 *, 6, 2, 1; 1997 USg, 3, 1, 0; 1997 UN24 3, 1, 0; 1997 VF 3 1 0; 1997 VCq, 3, 1
1097 VD3, 3, 1, 0; 1997 VUs, 3, 1, 0: 1097 VXy, 3, 1, 0; 1997 WR3, 3, 1, 0; 1997 WQy1. 6, 2,
1997 WV12, 6, 2, 1; 1997 WMy, 3, 1, 0; 1997 WD15, 3, 1, 0; 1997 WFas. 3, 1, 0; 1997 WWag,
1, 0; 1997 WOsg, 3, 1, 0; 1997 WP3g, 3, 1, 0; 1997 XX3, 6, 2, 1; 1997 XX5, 3, 1, 0; 1997 XV11
9, 3, 2; 1997 YHq, 3, 1, 0; 1997 YSq, 3, 1, 0; 1997 YUy, 3, 1, 0; 1997 YHs, 3, 1, 0; 1997 YPy, 3,
0: 1998 ADj5 *, 6, 2, 1; 1998 AE5 +, 6, 2, 1; 1998 AFg *, 6, 2, 1; 1998 AGs *, 6, 2, 1; 1998 AHs
6, 2, 1; 1998 AJs *, 6, 2, 1; 1998 AKs *, 6, 2, 1; 1998 ALg *, 6, 2, 1; 1998 AM;5 *, 6, 2,
1098 ANj , 6, 2, 1; 1998 AO5 , 6, 2, 1; 1998 APs %, 6, 2, 1, 1998 AQs *, 6, 2, 1; 1998 ARp
6, 2, 1; 1998 AS5 *, 6, 2, 1; 1998 ATs *, 6, 2, 1; 1998 AUs *, 6, 2, 1; 1998 AV5 *, 6, 2,
1998 AW *, 6, 2, 1; 1998 AXs *, 6, 2, 1; 1998 AYx *, 6, 2, 1; 1998 AZs ¥, 6, 2, 1; 1998 AAg
6, 2, 1; 1998 ABg *, 6, 2, 1; 1998 ACg *, 6, 2, 1; 1998 ADg *, 6, 2, 1; 1998 AEg *, 6, 2,
1998 AFg *, 6, 2, 1; 1998 ACGg *, 6, 2, 1; 1998 AHg , 6, 2, 1; 1998 AJg , 6, 2, 1; 1998 AKg
6, 2, 1; 1998 AKg *, 26, 2, 1; 2259 T-1, 3, 1, 0; 3057 T-1, 3, 1, 0; 1153 T-2, 3, 1, 0; (184), 3, 1,
(422), 3, 1, 0; (514), 3, 1, 0; (869), 3, 1, 0; (935), 3, 1, 0; (1003), 3, 1, 0; (1432), 3, 1, 0; (1532), 6,

O¥HR¥HXFE¥HXWHORR WX O000

2, 1; (1706), 3, 1, 0; (2297), 3, 1, 0; (2316), 3, 1, 0; (2407), 3, 1, 0; (2809), 3, 1, 0; (3231), 3, 1, 0;
(3371), 3, 1, 0; (3399), 3, 1, 0; (3627), 3, 1, 0; (3754), 3, 1,'0; (3778), 3, 1, 0; (3850), 3, 1, 0; (3925),
3,1, 0 (3989), 6, 2, 1; (4049), 6, 2, 1; (4216), 3, 1, 0; (4242), 3, 1, O; (4250), 3, 1, 0; (4345), 3.
1, 0 (4387), 3. 1, 0: (4470), 3, 1, 0: (4921), 6, 2, 3. (5333), 3, 1, 0: (5501), 3. 1, 0 (5609), 6, 2,
1; (6001), 3, 1, 0; (6143), 6, 2, 2; (6422), 3, 1, 0; (6637), 3, 1, 0; (7026) 3.1, 0. (7348), 3, 1, 0;
(7452), 3, 1, 0; (7490), 3, 1, 0; (7993), 3, 1, 0; (8001), 3, 1, 0; (8054), 3, 1, 0: (8119), 3, 1, 0; /653,
149, 47%, 1997/01/12-1998/01/10]

947 Saint-Sulpice

B. Christophe, 63 rue Belliard, F-75018 Paris, France
[bernard.christophe@hol.fr]

0.60-m f/5.6 relector + CCD

GSC, USNO-SA1.0

(2), 2, 2, 6; (482), 4, 2, 1; (774), 4, 2, 21; (978), 3, 3, 7; (3782), 4, 2, 1; (4686), 5, 3, 21; (5748), 4,

2,'8; [26, 7, 0%, 1997/09/15-1997/10/10]

949 Durtal

S. Charbonnel, La Cesvrie, F-49430 Durtal, France [scharbonnel@oceanet.fr]
0.20-m f/6.3 reflector + CCD

GSC

1997 VV, 2, 1, 0; [2, 1, 0%, 1997/12/14]

952 Marxuquera

J. J. Gémez D., Cardenal Cisneros 55-4-8, E-46700 Gandia, Spain
[astsafor@arrakis.es]

Observers A. Ferrer, J. J. Gémez

Measuer J. J. Gémez

0.25-m f/6.3 Schmidt-Cassegrain + CCD

GSC
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1992 SWy7, 6, 1, 0; 1992 UNy, 2, 1, 0; 4008 T-3, 3, 1, 0; [11, 3, O, 1997/12/27-1997/12/28]

958 Observatoire de Dax

P. Dupouy, Observatoire de Dax, F-40100 Dax, France
[DUPQUY_Philippe@compuserve.com]

Observers P. Dupouy, F. Marechal

Measurers J.-F. Lahitte, P. Dupouy

0.254-m f/6.7 reflector + CCD

GSC, USNO-SA1.0

1988 VM35, 3, 1, 0; 1997 UW1g, 2, 1, 0; 1997 VV, 2, 1, 0; 1997 XQo, 3, 1, 0; 1997 XUs, 3, 1, 0;

1997 YF5, 2, 1, 0; 1997 YGs, 2, 1, 0; [17, 7, 0%, 1997/12/03-1997/12/30]

960 Rolvenden

M. Armstrong, Butterfly Cottage, Hastings Road, Rolvenden, Kent TN17 4PN,
England [fw04@dial.pipex.com]

Observers M. Armstrong, C. Armstrong

Observer M. Armstrong

0.26-m Schmidt-Cassegrain + CCD

GSC

1997 WQasg, 11, 4, 25; [11, 1, O, 1997/12/08-1998,/01/02]

966 Church Stretton

S. P. Laurie, Toleman, 10 Hazler Orchard, Church Stetton, Shropshire SY6 7AL,
England [100336.3635@compuserve . com]

0.25-m Schmidt Cassegrain + focal reducer + CCD

GSC

1989 WHs, 2, 1, 0; 1997 TJqg, 4, 2, 1; 1997 YGg *, 4, 2, 1; 1997 YL11, 2, 1, 0; [12, 4, Ix,

1997/12/26-1998/01/01]

970 Chelmsford

N. D. James, 11 Tavistock Road, Chelmsford, Essex CM1 6JL, England
[ndj@astrol.demon.co.uk]

0.30-m f/5.25 reflector + CCD

GSC

1997 WQas, 1, 1, 0; [1, 1, 0%, 1997/12/08]

ORBITAL ELEMENTS
Orbital elements have been computed by the following contributors:

C. M. Bardwell, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,
Cambridge, MA 02138, U.S.A. [cbardwell@cfa.harvard.edu]

G. Forti, Osservatorio Astrofisico di Arcetri, Largo E. Fermi 5, I-50125 Florence,
Italy [forti@arcetri.astro.it]

E. Goffin, Agfa-Gevaert N.V., Mortsel, Belgium [goffin@twi.agfa.bel

D. W. E. Green, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,
Cambridge, MA 02138, U.S.A. [dgreen@cfa.harvard.edul

K. Ichikawa, 45 Shiromae Kamiwada-cho, Okazaki-shi, Aichi, 444-02 Japan
[kfeO4154@niftyserve.or. jp]

B. G. Marsden, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,
Cambridge, MA 02138, U.S.A. [bmarsden@cfa.harvard.edu]

S. Nakano, 3-19, 1 chome, Takenokuchi, Sumoto, Hyogo-ken 656, Japan
[snakano@cfa.harvard.edu]

P. Sicoli, Via Valli 9, I-23846 Garbagnate Monastero (Lecco), Italy
[sormano@tin.it]

M.P.C. 31069

T. Urata, 1-8, Dobayashi 1 Chome, Shimizu, Shizuoka-Ken, 424 Japan
G. V. Williams, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street,
Cambridge, MA 02138, U.S.A. [gwilliams@cfa.harvard.edu]

P/1993 K2 (Helin-Lawrence)
Epoch 1993 June 22.0 TT = JDT 2449160.5

T 1993 June 30.3453 TT Marsden

q¢  3.090168 (2000.0) P Q

n 0.1042543 w 163.7303 —0.2417410 +0.9550594
a 4.471022 Q 92.0349 —0.9083040 —0.1605293
e 0.308845 ) 9.8831 —0.3413870 —0.2491823
P 945

From 109 observations 1993 May 17-1997 Dec. 30, mean residual 0"’8.

C/1996 J1-B (Evans-Drinkwater)
Epoch 1996 Dec. 23.0 TT = JDT 2450440.5

T 1996 Dec. 30.4198 TT Nakano

q  1.297563 (2000.0) P Q

z  —0.000711 w  14.8415 +0.3715395  +0.8474915
+0.000003 Q  278.1673 —0.8860594  +0.2017513

e 1.000923 i 22.5186 —0.2772311  +0.4909731

From 433 observations 1996 May 10-1998 Jan. 11, mean residual 0”6.

C/1997 J1 (Mueller)
Epoch 1997 Apr. 22.0 TT = JDT 2450560.5

T 1997 May 3.8025 TT Nakano

q 2.302156 (2000.0) P Q

z  +0.003950 w 98.9545 —0.5526257 —0.0376113
+0.000002 Q  277.0750 —0.2486828 +0.9609147

e 0.990907 7 122.9686 +0.7954632 +0.2742779
From 416 observations 1997 May 3-1998 Jan. 10, mean residual 0”6.

C/1997 J2 (Meunier-Dupouy)
Epoch 1998 Mar. 8.0 TT = JDT 2450880.5

T 1998 Mar. 10.4522 TT Marsden

q 3.051070 (2000.0) P Q

z —0.000197 w 122.6770 +0.4717080 +0.7141150
40.000003 Q 148.8445 —0.5763266 —0.1942555

e 1.000600 i 91.2734 +0.6673374 —0.6725359

From 765 observations 1997 May 5-1998 Jan. 11, mean residual 0”6.

C/1997 T1 (Utsunomiya)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

T 1997 Dec. 10.1449 TT Nakano

q 1.359107 (2000.0) P Q

z +0.001105 w 95.9649 +0.4319084 —0.6403266
40.000063 Q 53.7027 —0.7211472 —0.6681259

e 0.998498 i 127.9925 +0.5416658 —0.3789322

From 491 observations 1997 Oct. 5-Dec. 25, mean residual 0".7.
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P/1997 T3
Epoch 1998 Mar. 8.0 TT = JDT 2450880.5
T 1998 Mar. 10.6712 TT Nakano
q 4.241139 (2000.0) P Q
n 0.0570780 w 334.1323 +0.7938632 —0.6034230
a 6.680722 Q 63.1889 +0.5715276 +0.6981254
e 0.365168 i 4.8363 +0.2076956 +0.3853590
P 173

From 124 observations 1997 Oct. 5-1998 Jan. 2, mean residual 0”5.
P/1997 V1 (Larsen)

T 1997 Sept. 15.1671 TT Marsden

q 3.293512 (2000.0) P Q

n 0.0899750 w  132.8753 +0.9776643 —0.1218612
a 4.932361 Q  234.8371 +0.0706570 +0.9578982
e 0.332265 ) 12.0908 +0.1979398 +0.2599634
P 110

From 226 observations 1997 Nov. 3—1998 Jan. 10.

55P /Tempel-Tuttle
Epoch 1998 Mar. 8.0 TT = JDT 2450880.5

T 1998 Feb. 28.0982 TT Nakano

q 0.976577 (2000.0) P Q

n 0.0296539 w 172.4988 +0.4626996 +0.8513264
a 10.337486 Q  235.2583 +0.7969354 —0.2772437
e 0.905531 1 162.4860 +0.3883337 —0.4453979
P 332

From 1.60 observations 1866-1998, mean residual 0”’8. Nongravitational parameters
A = —0.80, A, = +0.0090.

103P /Hartley 2
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

T 1997 Dec. 22.0171 TT Marsden

q 1.031730 (2000.0) P Q

n 0.1542575 w 180.7214 +0.7586381 —0.6337226
a 3.443276 Q 219.9543 +0.5989240 +0.7697096
e 0.700364 i 13.6189 +0.2564340 +0.0770902
P 6.39

From 377 observations 1986-1998, mean residual 0”’8. Nongravitational parameters
A1 = 40.46, A> = +0.0444.

104P /Kowal 2
Epoch 1998 Mar. 8.0 TT = JDT 2450880.5

T 1998 Mar. 2.1680 TT Marsden

q 1.396506 (2000.0) P Q

n 0.1594392 w 191.9098 +0.2137821 —0.9458545
a 3.368263 Q 246.1479 +0.9167662 +0.2806091
e 0.585393 7 15.4891 +0.3373973 —0.1631494
P 6.18

From 402 observations 1979-1998, mean residual 0”9. Nongravitational parameters
Ay = —2.46, A, = +0.1080.

(8126)* 1966 BL = 1987 SDys = 1994 CA,
Discovered 1966 Jan. 20 at Purple Mountain Observatory, Nanking.
Id. G. V. Williams (MPC 23235)

1998 JAN. 12

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 306.77177 (2000.0) P Q
n 0.21289639 w 195.72106 —0.72285603  —0.68299970
a 2.7777331 Q  300.71406 +0.64639646  —0.61474531
e 0.1652738 i 7.00413 +0.24423509  —0.39446117
P 4.63 H 128 G 0.15 U 1
Residuals in seconds of arc
19660120 330 0.3+ 0.5— 19940312 675 0.24 0.5— 19971103 327 0.0 0.1—
19660128 330 (3.5+ 2.24) 19940314 675 0.0 0.1— 19971103 327 0.2— 0.1—
19660213 330 (5.6+ 4.14) 19940314 675 1.3+ 1.1— 19971117 104 0.1+ 0.2+
19660216 330 0.3— 0.7+ 19960818 010 1.1+ 0.3+ 19971117 104 0.2+ 0.1+
19870923 095 (2.1+ 4.6—) 19960818 010 0.7— 0.3+ 19971117 104 0.14 0.0
19940208 400 (3.5+ 0.74) 19960818 010 0.3— 0.7— 19971209 658 0.4— 0.3—
19940208 400 1.1— 0.9+ 19971103 327 0.24 0.4+ 19971209 658 0.2— 0.0
19940211 400 0.5— 0.0 19971103 327 0.3+ 0.1— 19971209 658 0.2— 0.0
19940211 400 0.3— 0.3— 19971103 327 0.4+ 0.2—
19940312 675 0.4+ 0.8+ 19971103 327 0.2— 0.0

(8127)x 1967 HA = 1991 CH

Discovered 1967 Apr. 27 by C. U. Cesco at El Leoncito.

Id. H. Kaneda (MPC 17953), R. Nagata (4bid.)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden
M 192.45075 (2000.0) P Q
n 0.24200539 w 225.46214 —0.94495763  40.30633103
a 2.5502692 Q 331.77820 —0.18570792  —0.79142330
e 0.0463210 7 14.07007 —0.26938384  —0.52897114
P 4.07 H 13.1 G 0.15 U 2
Residuals in seconds of arc
19670427 808 0.1+ 0.4— 19910212 875 0.4+ 0.2— 19950327 801 0.1— 0.1—
19670428 808 0.6+ 0.2— 19910212 875 0.24 0.3+ 19950327 801 0.1+ 0.2+
19670429 808 0.0 1.3+ 19910217 875 0.3— 0.7— 19950329 801 0.3+ 0.1+
19891029 675 1.1— 0.5— 19910217 046 (6.2— 1.4—) 19950329 801 0.3+ 0.3+
19891029 675 1.1+ 0.9+ 19910217 046 (5.8— 1.9—) 19971005 610 0.2+ 0.3—
19891101 675 0.8— 1.0— 19910220 875 0.4— 0.1+ 19971005 610 0.1+ 0.2—
19891101 675 0.5+ 0.3+ 19910220 875 0.6— 0.6+ 19971005 610 0.0 0.1—
19910205 875 1.1— 1.3— 19910305 071 1.2+ 1.3+ 19971025 610 0.1+ 0.6+
19910205 875 (2.5— 0.7—) 19910305 071 1.8— 0.0 19971025 610 0.3— 0.6+
19910207 875 0.9+ 0.5— 19950305 801 0.24+ 0.1+ 19971025 610 0.6— 0.6+
19910207 875 0.3+ 0.1+ 19950305 801 0.24 0.3+

(8128)* 1967 JP = 1966 CU = 1966 DT

Discovered 1967 May 6 by C. U. Cesco and A. R. Klemola at El Leoncito.

Id. S. Nakano (MPC 9416)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 201.89137 (2000.0) P Q
n 0.17845515 w 263.92730 —0.62647020  +0.77846299
a 3.1245202 Q 327.17912 —0.68353956  —0.57281488
e 0.1135193 7 4.13905 —0.37457809  —0.25666805
P 5.52 H 123 G 0.15 U 1
Residuals in seconds of arc
19550420 675 0.3— 0.1+ 19950531 689 0.6+ 0.2+ 19971205 704 1.1— 0.0
19550420 675 0.5+ 0.6— 19961004 809 (2.4+ 1.4—) 19971205 704 0.5— 0.2+
19660214 330 0.2— 1.2— 19961004 809 1.4+ 1.0— 19971205 704 0.2— 0.5+
19660224 330 0.1— 0.0 19961004 809 0.6+ 0.5— 19971205 704 0.3— 0.8+
19670506 808 1.0— 0.3+ 19961005 809 0.6+ 0.5+ 19971209 658 0.5— 0.5+
19670531 808 0.3— 1.1— 19961005 809 0.1+ 0.1— 19971209 658 0.1+ 0.1+
19670602 808 0.7+ 1.7+ 19961005 809 0.1— 0.5+ 19971209 658 0.3— 0.5+
19770213 675 0.3— 0.9— 19971021 658 0.4— 0.2+ 19971209 658 1.1+ 0.0
19770214 675 0.8+ 0.6— 19971021 658 0.0 0.6+ 19971209 658 1.1+ 0.2+
19801101 675 0.5+ 0.3+ 19971021 658 0.1+ 0.3+ 19971217 327 0.1— 0.4—
19801102 675 0.0 0.6— 19971126 704 0.8— 0.2— 19971217 327 0.3— 0.2+
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19900915 675 0.1+ 1.0— 19971126 704 1.4— 0.6— 19971217 327 0.4+ 0.5— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19900915 675 0.6+ 1.5— 19971126 704 0.3— 1.0— 19971218 658 0.5+ 0.4—
19911108 691 1.4— 0.1+ 19971204 704 0.6+ 0.0 19971218 658 0.3+ 0.2— M 43.65461 (2000.0) P Q
19911108 691 1.5— 0.0 19971204 704 0.2+ 0.3— 19971218 658 0.3+ 0.3— n 0.23973326 w 34.10864 +0.94513947  —0.32492970
19911108 691 1.3— 0.2— 19971204 704 1.4+ 0.0 19971229 566 0.5— 0.0 a 2.5663577 Q 344.74436 +0.26387884  4+0.82012924
19940405 675 0.6— 0.3+ 19971204 704 1.6+ 0.1+ 19971229 566 0.4— 0.0 e 0.2009927 i 7 34657 40.19255995  +0.47096573
19940405 675 0.9— 0.4— 19971204 704 1.4+ 0.1— 19971229 566 0.4— 0.1+ P 411 H 130 a 0.15 U 9
19950530 689 0.4+ 0.2— 19971205 704 0.3— 0.5+ . " : :
Residuals in seconds of arc
19700310 805 0.8+ 0.1— 19910414 675 0.0 0.6+ 19950522 411 (0.1+ 2.1+)
(8129)* 1975 SK; 19700310 805 0.3+ 0.4+ 19910414 675 1.5— 0.5+ 19950522 411 1.54+ 0.3—
: 19700310 805 0.1— 1.3+ 19910416 675 0.4— 0.5— 19971206 704 0.3— 0.2+
Discovered 1975 Sept. 30 by S. J. Bus at Palomar. 19720911 095 (2.1— 3.34) 19910416 675 0.1+ 0.7+ 19971206 704 0.4— 0.9+
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19721006 095 (2.84+ 3.6—) 19931016 033 0.7— 1.1+ 19971206 704 0.2+ 1.2+
M 256.75640 (2000.0) P Q 19760828 675 1.2— 0.9+ 19931016 033 0.8+ 0.8+ 19971206 704 0.5— 0.5+
n 0.27127819 w 161.29812 —0.95975150 —0.28084471 19760924 095 1.4— 0.9+ 19950401 905 0.5+ 0.7+ 19971206 704 0.5+ 0.2—
19760925 095 1.3+ 1.3+ 19950401 905 0.9+ 1.0+ 19971216 127 0.6+ 1.8—
a 2.3633396 Q 2.39350 +0.25179930  —0.86332595 19760927 675 (4.0— 1.6—) 19950403 905 1.0+ 0.2— 19971216 127 0.34+ 1.9—
e 0.0551696 1 2.49715 40.12439523  —0.41927861 19760927 675 (3.4— 1.1-) 19950403 905 1.8+ 1.0— 19980101 127 0.0 0.0
P 3.63 H 14.0 G 0.15 U 2 19760928 095 1.2— 0.3+ 19950407 905 0.8— 1.2+ 19980101 127 0.1— 0.1+
Residuals in seconds of arc 19760928 095 0.8— 1.3— 19950407 905 1.8— 1.0— 19980101 127 0.2— 0.1+
19750930 675 0.9+ 0.9+ 19950125 411 1.0— 0.24 19971029 704 0.8— 0.1— 19760929 095 2.0+ 0.3+ 19950522 411 (0.0  2.3+)
19751001 675 0.2— 0.5+ 19950125 411 1.0— 0.1+ 19971029 704 0.2+ 0.0
19751002 675 0.2+ 0.2+ 19950126 411 0.2+ 1.5— 19971030 704 2.0+ 0.2— (8132)* 1976 YAs = 1991 JJ,
19751015 675 0.2— 0.4+ 19950126 411 0.5+ 1.2— 19971030 704 1.0+ 0.1+ ; ; i
10731016 675 18— 0.4) 10980203 894 07 05— 10971030 704 L5+ 0.1. ob Dls;:overed 1976 Dec. 18 by L. I. Chernykh at the Crimean Astrophysical
19930915 809 1.6+ 0.7— 19950203 894 1.0+ 0.1— 19971030 704 0.9+ 0.1— servatory.
19930915 809 0.4— 1.9— 19950206 894 (3.0— 0.9—) 19971030 566 0.3+ 0.2+ Id. H. Kaneda (MPC 18413)
19930915 809 0.2— 0.3— 19950206 894 (3.3— 0.1+) 19971030 566 0.3— 0.2+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19930919 675 0.1— 0.1+ 19950321 689(16.1— 7.04) 19971030 566 0.2— 0.2+
19930919 675 0.9+ 0.3— 19971029 704 (2.7— 0.3+) 19971030 566 0.3— 0.1+ M 199.08515 (2000.0) P Q
19930922 809 0.3— 0.7— 19971029 704 0.3— 1.4— 19971030 566 0.2— 0.2+ n 0.23165777 w  160.11378 —0.58024830  +0.77965977
19930922 809 0.2— 1.7— 19971029 704 0.5— 0.4+ 19971030 566 0.3— 0.0 a 2.6256578 Q 73.71325 —0.77649248  —0.44236949
19930922 809 0.4— 1.7— 19971029 704 0.3+ 1.1— 19971230 725 2.1— 1.5+ : _ _
19930923 675 0.7+ 0.5+ 19971029 704 0.9— 0.3+ 19971230 725 0.6+ 0.2+ ?D gég51417 ZH 12141'19987 a 0'2351750461 5'44321539
19930923 675 0.2+ 0.7+ 19971029 704 0.5+ 0.1— 19971230 725 1.4— 0.6+ . - : :
19931010 675 0.5— 0.7+ 19971029 704 0.8— 0.4+ Residuals in seconds of arc
19931010 675 0.9+ 0.9+ 19971029 704 0.4— 0.3+ 19761216 095 (5.4— 3.5+) 19950502 563 0.5+ 0.5+ 19971204 704 0.8— 0.6+
19761218 095 0.1— 0.1— 19950502 563 0.6+ 0.5+ 19971205 704 1.1+ 0.3+
19761220 095 0.2— 0.0 19950502 563 0.4+ 0.4+ 19971205 704 0.4— 0.2+
(8130)* 1976 DJ; = 1981 U0y, 19770113 095 0.0 1.3+ 19950528 801 0.7— 0.1— 19971205 704 1.0— 0.6+
; 5 ; 19910509 675 0.2+ 1.1— 19950528 801 0.5+ 0.5— 19971205 704 1.1— 1.4+
Id EDI];COVEﬁedA/}?,? QFOELFQE)Q? by F. Bérngen and R. Ziener at Tautenburg. 19910509 675 0.1+ 1.0— 19950531 801 0.8— 1.3— 19971205 704 0.9— 0.0
. E. Bowell ( ) . 19910511 675 0.7— 0.7+ 19971126 704 1.2+ 0.5— 19971231 704 0.1— 0.4—
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19910511 675 0.7— 1.0+ 19971126 704 0.1— 1.3— 19971231 704 0.3— 0.0
M 207.39692 (2000.0) P Q 19910514 894 1.7+ 2.0+ 19971126 704 1.2+ 0.5— 19971231 704 0.2— 0.3+
no IR w9010 ~0SEITIGO 4049830020 Wolosid s9¢ Dir Ger JooTum o0 03+ bar leoriam ¢ 07 0
a 3.9863242 Q2 114.01545 —0.49691506  —0.79108221 19910517 894 0.8+ 0.2+ 19971130 566 0.5+ 0.1+ 19980102 704 0.2+ 0.2—
e 0.1354560 i 5.97584 —0.10257007  —0.35466487 19950326 292 0.2— 0.3+ 19971204 704 0.1+ 0.6— 19980102 704 0.4— 0.5—
19950326 292 0.0 0.5— 19971204 704 0.2+ 0.2— 19980102 704 0.1— 0.2+
gesiduals?'iifsseconds of ag 11.3 G 0.15 4 1 19950416 292 1.1— 0.6— 19971204 704 0.2— 0.1+ 19980106 758 0.6+ 1.0+
19540528 675 0.8+ 0.3+ 19920127 691 (2.6+ 0.4—) 19930524 033 0.5— 0.2+ 19950416 292 04— 08— 19971204 704 0.6= 0.0 19980106 758 0.2+ 0.6+
19540528 675 0.2— 0.1— 19920127 691 1.6+ 0.2— 19950724 033 0.0 0.3+
19760227 033 0.7— 0.6+ 19930420 033 0.4— 0.0 19950725 033 0.1+ 1.4+ (8133)* 1977 DX;3 = 1983 GD; = 1985 UF; = 1990 QK5 = 1990 SU3
19760301 033 0.3+ 0.4+ 19930421 033 0.5— 0.2+ 19971031 611 0.7+ 0.3+ = 1994 ED;
%g;g gg 8§ 833 (1]2 ?-gi iggg 8?1 gé (oxgg 8-?‘ g-g; igg; 1(1) gé %411 (IJ-?'*‘ (1’-3'*‘ Discovered 1977 Feb. 18 by H. Kosai and K. Hurukawa at the Kiso Station of
19760303 033 1.7+ 1.2— 19930426 033 0.3+ 0.0 19971129 704 1.14 0.6+ the Tokyo Astronomical Observatory.
10811024 675 0.0 0.2— 19930427 033 0.8+ 0.3— 19971129 704 0.3— 0.2+ Id. T. Kobayashi (MPC 23968)
19811025 675 0.2— 0.4+ 19930428 033 0.5+ 1.5+ 19971129 704 0.3— 0.4+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19811026 675 1.3— 0.2— 19930524 033 0.3— 0.4— M 163.22015 (20000) P Q
n 0.17654619 w 178.71148 —0.02369092  40.99890241

(8131)% 1976 SC = 1970 EN3 = 1972 RR; = 1972 TN = 1995 GK a 3.1470030 Q 89.92996 —0.91758561  —0.00568302
Discovered 1976 Sept. 27 by E. F. Helin at Palomar. e 0.1572363 1 2.31578 —0.39683169  —0.04649393
Id. T. Kobayashi (MPC 25326) P 5.58 H 122 G 0.15 U 1
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Residuals in seconds of arc 19890928 809 0.3+ 0.4— 19971128 566 0.24+ 0.0 19971231 704 0.1— 0.
19770218 381 0.9+ 0.6+ 19911129 691 0.2— 0.6+ 19971129 704 1.2+ 2.2— 19891007 809 0.7— 0.2+ 19971129 704 (2.4— 0.5+) 19971231 704 0.4+ O.
19770218 381 2.1+ 0.6— 19911129 691 0.8— 0.0 19971204 704 0.4— 0.1— 19891007 809 1.6— 0.4+ 19971129 704 (3.3— 0.9—) 19971231 704 0.6+ O.
19770219 381 0.2— 0.2+ 19911129 691 1.4— 0.0 19971204 704 1.5+ 0.2+ 19891007 809 1.2— 0.1— 19971129 704 (2.8— 0.24) 19980102 704 1.3+ O.
19770219 381 1.1— 0.1+ 19930124 675 0.1+ 1.0— 19971204 704 0.5+ 1.2— 19891008 809 0.6+ 0.8+ 19971129 704 (2.1— 0.74) 19980102 704 0.34 O.
19770312 381 1.0— 0.1+ 19940304 399 0.0 0.9— 19971204 704 0.9— 1.9— 19891008 809 1.9+ 0.24 19971129 704 (2.5— 1.74) 19980102 704 0.4+ O.
19770312 381 0.4— 0.7— 19940304 399 (0.4— 3.0—) 19971204 704 (0.8+ 2.6—) 19891008 809 1.1+ 0.4+ 19971204 704 0.2— 0.2+ 19980102 704 0.6+ O.
19770315 381 0.6+ 1.0— 19940307 399 0.6+ 1.8+ 19971231 704 0.9+ 0.5+ 19891102 675 0.3+ 0.0 19971204 704 0.7— 0.5+
19770315 381 0.2— 0.5— 19940307 399 1.4— 0.7+ 19971231 704 0.94 0.5+ 19891102 675 14— 0.7+ 19971204 704 0.7— 0.6+
19830409 095 0.3+ 0.5+ 19960902 689 1.5+ 1.4+ 19971231 704 1.4+ 0.6+
19851018 095 1.6— 0.6+ 19960915 689 0.1— 0.2+ 19971231 704 1.14+ 0.1+ _ _
19900828 095 0.9+ 0.6— 19971129 704 25— 0.4— 19980102 704 1.1+ 0.5+ (8136)* 1979 MH, = 1991 TU.4 = 1995 KV; . .
19900828 095 (1.3— 3.3—) 19971129 704 1.9— 1.2+ 19980102 704 1.3+ 0.8+ Discovered 1979 June 25 by E. F. Helin and S. J. Bus at Siding Spring.
19900916 675 0.1— 0.7— 19971129 704 0.9— 0.2— 19980102 704 1.2+ 0.4+ Id. G. V. Williams (MPC 30753)
19900916 675 0.1— 0.9— 19971129 704 0.6— 0.2— 19980102 704 2.3— 0.84 EpOCh 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
(8134)x 1978 SQ; = 1996 HL,3 M 8591728 (2000.0) p
Discovered 1978 Sept. 26 by L. V. Zhuravleva at the Crimean Astrophysical n 0.17608407 w 122.63057 +0.80816530  4-0.58845616
Observatory. a 3.1525066 Q  201.35280 —0.56021305  +0.75536540
Id. T. Kobayashi (MPC 27552) e 0.1316031 7 3.81918 —0.18174209 +0.28834435
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams g . 15-,60 & of H 136 G 015 u 2
M 3905584 (20000) P Q esidauals 1 seconds oI arc
19790623 413 1.1— 0.5+ 19911013 691 0.2— 0.2+ 19971209 658 0.4— 0.
n 0.26083838 w  158.61420 +0.99957800  4-0.01157232 19790624 413 1.4— 0.1+ 19911013 691 0.2— 0.4+ 19971209 658 0.1+ O.
a 2.4259865 Q 200.77620 —0.01977267  40.94299477 19790625 413 0.8— 0.6+ 19911013 691 0.2+ 0.2— 19971209 658 0.5— 0.
e 0.1916263 i 4.30773 40.02128069  +0.33260628 19790629 413 0.8+ 0.0 19950531 691 0.2+ 0.5+ 19971216 709 0.3+ O.
P 3.78 H 143 G 0.15 U 9 19790724 675 1.1+ 1.6+ 19950531 691 0.6— 0.6+ 19971216 709 0.1+ O.
. " : : 19790724 413 1.2+ 1.3— 19950531 691 0.7+ 0.2— 19971216 709 0.4+ O.
Residuals in seconds of arc 19790725 675 (3.3+ 1.94) 19971129 704 0.2+ 1.6+ 19971216 709 0.3+ O.
19780926 095 (4.3— 0.8+4) 19960522 809 (4.3+ 0.5—) 19971103 704 0.6— 1.1+ 19790726 675 0.5+ 0.1+ 19971129 704 0.3— 1.1+ 19971216 709 0.24+ O.
19781002 095 0.7+ 0.8+ 19960522 809 (4.4+ 0.9—) 19971106 704 0.1+ 0.6— 19790728 413 0.7+ 1.2— 19971129 704 0.1+ 0.1+
19781008 095 1.4— 0.9+ 19960522 809 (4.3+ 0.54+) 19971106 704 0.3— 0.5— 19790823 675 1.2— 0.3— 19971129 704 0.5— 0.5—
19930920 675 0.7+ 0.0 19971029 704 0.7+ 1.3— 19971106 704 0.4— 0.5—
19930920 675 0.1— 0.8— 19971029 704 0.5+ 1.1— 19971106 704 0.1+ 0.3—
10960420 809 0.24 0.4+ 19971029 704 0.4+ 1.1— 19971106 704 0.3+ 0.4+ (8137)x 1979 SJ = 1986 RFs
MO N 0 BT Mo M An S0 i man an Dicoyered 970 Spt 19 st Kl
10960421 809 1.1— 0.4— 19971030 704 (2.44+ 0.6—) 19971126 566 0.4+ 0.0 Id. C. M. Bardwell (MPC' 12143)
19960421 809 (2.5— 0.0 ) 19971030 704 1.6+ 0.3+ 19971227 566 0.7+ 0.1+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Bardwell
19960421 809 1.7— 1.3— 19971103 704 1.2— 1.1+ 19971227 566 1.0+ 0.1+ M 61.99071 (2000.0) P Q
19960514 566 1.0+ 0.1— 19971103 704 0.3— 0.7+ 19971227 566 0.8+ 0.0
10960314 366 0.6+ 08— 19971103 704 15— 0.7+ n 0.27759864 w 339.27283 +0.93655881 +0.35051029
e 0.2151946 7 5.47858 —0.16977729  40.45277046
(8135)« 1978 VPyp = 1989 SE; P 3.55 H 149 G 015 U 1
Discovered }978 Nov. 7 by E. F. Helin and S. J. Bus at Palomar. Residuals in seconds of arc
Id. T. Kobayashi (MPC 15551) 19790919 046 1.0+ 0.7+ 19860908 809 0.0 0.3+ 19960418 046 0.0 1.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19790919 046 (3.84+ 1.0—) 19860908 809 0.1+ 0.2+ 19960418 046 0.2— O.
19790924 095 0.6+ 2.3— 19860908 809 0.1+ 0.4+ 19960420 046 0.5— O.
M 96.67254 (2000.0) P Q 19790925 046 0.1— 1.5— 19860908 809 0.8— 0.2+ 19960420 046 0.5— 1.
n 0.25907550 w 248.19474 +0.85417379  +0.51562647 19790925 046 0.8+ 0.5— 19860908 809 0.6— 0.0 19960421 046 0.0 0.
a 2.4369792 Q 80.70900 —0.44838976  +0.79583022 19790926 046 0.2— 1.4— 19860908 809 0.3— 0.1— 19960506 046 0.3+ O.
. _ 19790926 046 1.1+ 2.2— 19860908 809 0.3+ 0.5+ 19960506 046 1.0— O.
€ 0.0686876 t 3.90475 0.26331304  +0.31746433 19790927 046 1.2+ 1.3— 19860908 809 0.3+ 0.4+ 19960506 046 0.5— O.
P 3.80 H 139 G 015 U 2 19790927 046 (5.9+ 1.1—) 19860908 809 0.3+ 0.3+ 19960516 046 0.5+ 0.
Residuals in seconds of arc 19791018 046 0.5+ 0.7— 19860910 809 0.5+ 0.2— 19960516 046 0.2+ 1.
19781105 675 0.9— 0.6+ 19891105 675 0.6+ 1.0— 19971204 704 0.1+ 0.0 19791018 046 (1.1— 2.9—) 19860910 809 0.6+ 0.4— 19960516 046 0.3+ 1.
19781106 675 0.3— 1.1+ 19891105 675 1.7— 0.4— 19971204 704 1.2+ 0.5— 19860904 809 0.3— 0.5+ 19860910 809 0.4+ 0.4— 19971023 046 0.3— 0.
19781107 675 0.4— 1.3+ 19950317 608 0.1— 0.1— 19971205 704 0.2— 0.4— 19860904 809 0.1+ 0.4+ 19860912 809 1.0— 0.6+ 19971023 046 0.1+ 1.
19781108 675 0.4— 1.94+ 19950317 608 0.5— 0.5+ 19971205 704 0.7— 0.6— 19860904 809 0.6+ 0.3+ 19860912 809 0.9— 0.6+ 19971023 046 0.0 1.
19781129 675 0.9+ 1.0+ 19950329 608 0.1— 0.3— 19971205 704 1.3— 0.2— 19860905 809 0.4+ 0.5+ 19860912 809 1.0— 0.4+ 19971030 046 0.7— O.
19781130 675 0.2— 0.9+ 19950329 608 0.0 0.3— 19971205 704 0.3+ 0.5+ 19860905 809 0.4+ 0.4+ 19860913 809 1.6— 0.8+ 19971030 046 0.7— O.
19890926 809 0.1— 0.4— 19950329 608 0.1+ 0.5— 19971205 704 0.9+ 0.4— 19860905 809 0.6+ 0.4+ 19860913 809 1.4— 0.7+ 19971030 046 0.7— 1.
19890926 809 0.6— 1.3— 19950330 608 0.1+ 0.7— 19971230 566 0.4— 0.3— 19860906 809 0.1+ 0.7+ 19860913 809 1.1— 0.7+ 19971206 046 0.6— O.
19890926 809 0.4— 1.1— 19950330 608 0.1— 0.6— 19971230 566 0.1— 0.5— 19860906 809 0.2+ 0.5+ 19960322 809 1.5+ 0.4+ 19971206 046 0.2— 1.
19800928 809 2.4+ 0.7— 19971128 566 0.2+ 0.3+ 19971230 566 0.4— 0.5— 19860906 809 0.2+ 0.24+ 19960322 809 1.1+ 0.9— 19971206 046 (0.4— 2.
19800928 809 1.6+ 0.6— 19971128 566 0.2— 0.4+ 19971231 704 0.1— 0.1— 19860907 809 0.3— 0.2+ 19960322 809 0.4+ 0.6+ 19971217 589 1.5+ 1.
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19860907 809 0.1— 0.3+
19860907 809 0.2+ 0.2+

19960418 046 0.3+ 0.4+
19960418 046 0.4+ 0.9—

(8138)* 1980 FF;, =A919 EA = 1984 SJ;
Discovered 1980 Mar. 20 at the Perth Observatory.
Id. C. M. Bardwell (MPC 9589, MPC 21929)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

19971217 589 0.3—
19971217 589 0.7—

Bardwell

M 152.30694 (2000.0) P Q
n 0.30794025 w 251.85024 —0.46171803  40.88698908
a 2.1718263 Q 350.63912 —0.79365302  —0.41721319
e 0.0879146 i 2.88091 —0.39614562  —0.19794828
P 3.20 H 14.1 G 0.15 U 2
Residuals in seconds of arc
19190307 024(38.2+ 3.9—)X 19840926 809 0.4— 0.6+ 19941107 675 0.5+
19550724 675 2.1+ 0.6+ 19840927 809 0.4— 0.5+ 19941130 675 0.1+
19550724 675 0.6— 0.0 19840927 809 0.1— 0.4+ 19941130 675 1.1+
19800320 323 0.4— 0.8+ 19840927 809 0.2+ 0.2+ 19941202 675 1.2—
19800320 323 0.3+ 2.2+ 19840928 809 0.4— 0.5+ 19941202 675 1.3+
19800321 323 1.3+ 04— 19840928 809 0.2— 0.3+ 19971027 127 (2.4+
19800321 323 (0.4— 2.64+) 19840928 809 0.0 0.1— 19971027 127 1.2+
19800410 323 0.1+ 0.7+ 19840929 809 0.9— 0.6— 19971028 127 0.0
19800410 323 0.2+ 0.6— 19840929 809 0.8— 0.5— 19971028 127 0.1+
19840923 809 1.9— 0.0 19840929 809 0.6— 0.2— 19971030 704 0.6+
19840923 809 1.8— 0.3+ 19860213 801 0.4— 1.5+ 19971030 704 0.1—
19840923 809 2.0— 0.5+ 19870821 046 (4.0— 2.3—) 19971030 704 0.3+
19840924 809 0.1— 1.2+ 19870821 046 0.3+ 1.7— 19971030 704 1.8+
19840924 809 0.5+ 1.1+ 19870822 046 2.3+ 1.4— 19971030 704 0.7+
19840924 809 1.0+ 1.1+ 19870822 046 (4.4+ 1.4—) 19980108 691 0.9—
19840926 809 1.1— 0.5+ 19870825 801 0.1— 0.8— 19980108 691 0.5—
19840926 809 0.8— 0.6+ 19941107 675 0.1+ 1.4— 19980108 691 0.7—

(8139)+ 1980 UM; = 1970 WH; = 1987 XA,

Discovered 1980 Oct. 31 by S. J. Bus at Palomar.

Id. G. V. Williams (MPC 21784)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 344.98015 (2000.0) P Q
n 0.29187308 w 174.83887 +0.09702109  —0.99170187
a 2.2508162 Q 269.57502 +0.91010891  40.12270104
e 0.0982208 7 4.83858 +0.40285069  —0.03836487
P 3.38 H 14.1 G 0.15 U 2
Residuals in seconds of arc
19531012 675 0.3+ 0.0 19950203 033 0.94 0.0 19971204 704 0.5—
19531012 675 0.3+ 0.1+ 19950203 033 0.4+ 0.1+ 19971204 704 1.3—
19701123 033 2.2— 0.5— 19971125 691 0.3— 0.3+ 19971204 704 1.2—
19801014 675 0.4+ 0.8— 19971125 691 0.1— 0.5+ 19971205 704 0.4+
19801014 675 1.4+ 0.4+ 19971125 691 0.3— 0.4+ 19971205 704 0.4+
19801031 675 1.1+ 0.0 19971129 704 0.24 0.84 19971205 704 0.0
19801102 675 0.5+ 0.2— 19971129 704 0.6+ 0.1+ 19971205 704 1.1+
19871215 046 1.0— 1.4— 19971129 704 0.8+ 0.5+ 19971205 704 0.3—
19871215 046 (4.3+ 1.14) 19971129 704 0.3+ 0.2+ 19971214 560 0.5—
19930722 691 0.4— 0.3+ 19971129 704 1.8+ 0.7+ 19971214 560 1.1—
19930722 691 0.7— 0.3+ 19971204 704 0.2— 0.6+ 19971214 560 0.3—
19930722 691 0.2— 0.1— 19971204 704 0.0 1.6+ 19971214 560 0.9—

(8140)+ 1981 EO:5 = 1974 SMy = 1979 YGs

0.5+
1.1+

Discovered 1981 Mar. 1 by S. J. Bus at Siding Spring in the course of the

U.K. Schmidt-Caltech Asteroid Survey.

Id. D. W. E. Green (MPC 10821), L. D. Schmadel (ibid.)
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Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Green

M 16.76150 (2000.0) P Q

n 0.21814457 w 193.79549 +0.57760666  —0.81262815
a 2.7330009 Q 220.99897 4+0.75971348  40.56986413

e 0.0685683 i 6.78419 +0.29867370  +0.12202606
P 4.52 H 138 G 0.15 U 2
Residuals in seconds of arc

19740925 095 0.1+ 1.5— 19810408 413 0.7— 0.1+ 19971129 704 1.7—
19770518 675 2.3— 0.7— 19810408 413 0.94 0.8— 19971129 704 1.1—
19770519 675 (4.8— 0.6+) 19810409 413 0.3— 0.1+ 19971204 704 0.8—
19791218 095 1.0+ 0.4— 19810409 413 2.3+ 0.8— 19971204 704 0.3+
19810209 413 0.9— 0.9-— 19810501 413 (0.5— 2.7—) 19971204 704 1.1+
19810212 413 1.3— 0.2— 19921004 675 0.5+ 0.2— 19971204 704 0.7—
19810301 413 0.24+ 0.6— 19921004 675 0.84 0.0 19971204 704 (3.2—
19810306 413 0.7— 0.9+ 19950531 691 (2.1+ 1.2—) 19971204 400 1.3+
19810306 413 1.7+ 0.8— 19950531 691 1.1+ 0.5— 19971204 400 1.5+
19810308 413 0.3— 0.1+ 19971128 400 1.0+ 0.6+ 19971226 566 0.8+
19810308 413 0.3+ 0.4+ 19971128 400 0.2+ 1.4+ 19971226 566 1.1+
19810312 413 0.0 0.3— 19971129 704 1.7— 0.2+ 19971226 566 0.9+
19810406 413 1.2— 0.7+ 19971129 704 1.0— 1.9—

19810406 413 0.3+ 0.1+ 19971129 704 29— 0.6—

(8141)% 1982 SO, = 1982 TL = 1991 CV,

DU =IO TTW©
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Discovered 1982 Sept. 20 by N. S. Chernykh at the Crimean Astrophysical

Observatory.
Id. M. Kretlow (d, MPC 9019), G. V. Williams (MPC 17957)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 12.84273 (2000.0) P Q

n 0.26631682 w 54.60852 +0.36080341  —0.93207280
a 2.3926012 Q 14.34959 +0.80739310  40.29467514
e 0.2887052 7 7.55287 +0.46683752  4+0.21072936
P 3.70 H 13.7 G 0.15 U 1
Residuals in seconds of arc

19820920 095 (0.2— 5.5—) 19910223 889 0.2+ 0.8— 19931012 801 0.3+
19820922 095 1.7+ 1.5+ 19910223 889 (2.9— 0.7—) 19931012 801 0.1+
19821013 688 0.9+ 0.6— 19910312 675 14— 0.7— 19931012 095 1.4—
19821013 688 0.1— 0.0 19910312 675 0.7— 0.3— 19931019 801 0.1+
19821024 688 0.1— 0.6— 19930912 801 0.4— 0.0 19931019 801 0.1—
19821024 688 0.5— 0.8— 19930912 801 0.6— 0.3+ 19971210 355 0.0
19821109 095 0.7+ 0.3— 19930918 675 0.4+ 0.4+ 19971210 355 0.1—
19821111 095 0.3— 0.1— 19930918 675 0.1+ 0.6+ 19971210 355 0.1—
19821114 095 0.7— 1.1— 19930919 801 0.5— 0.3+ 19980101 127 0.1+
19910214 675 0.1+ 0.2+ 19930919 801 0.4— 0.5— 19980101 127 0.1+
19910214 675 0.2— 0.3— 19930921 675 0.6+ 0.2— 19980101 127 0.2+
19910216 675 0.3+ 0.8— 19930921 675 0.3+ 0.3— 19980104 127 0.2+
19910216 675 0.3+ 0.1— 19930922 675 0.8+ 0.6+ 19980104 127 0.1+
19910220 675 0.2— 0.5+ 19930922 675 0.1— 0.3+ 19980104 127 0.1+
19910220 675 0.4+ 0.7+ 19930923 095 0.1+ 0.7+

(8142)« 1982 URs = 1978 SG4 = 1981 JM3 = 1992 HZ;
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Discovered 1982 Oct. 20 by L. G. Karachkina at the Crimean Astrophysical

Observatory.
Id. E. Bowell (MPC 19860), S. Nakano (MPC 24733)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 48.72932 (2000.0) P Q

n 0.26428782 w 313.42151 +0.99923756  —0.00354515
a 2.4048313 Q 46.82247 40.01995936  4-0.90228212
e 0.2215312 i 3.05631 —0.03355479  40.43113154
P 3.73 H 14.0 G 0.15 U 1

—
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Residuals in seconds of arc 19890212 809 0.7+ 0.7+ 19940314 675 1.4— 0.0 19971129 704 1.2— 0.5
19780928 095 0.2— 0.5+ 19930921 675 0.2+ 0.2— 19971129 704 0.2— 0.4— 19890212 809 1.5+ 0.6+ 19940314 675 0.6— 0.1— 19971129 704 0.9— 0.1
19810508 675 (3.1— 1.3—) 19930921 675 0.9+ 0.1+ 19971129 704 0.2+ 0.8+ 19890212 809 2.0+ 0.4+ 19971030 704 1.8+ 0.8— 19971227 426 0.6— 0.5
19810509 675 (4.0— 0.74) 19930921 675 0.3— 0.24 19971129 704 0.7+ 1.3— 19900525 675 (4.3+ 0.6+) 19971030 704 1.1+ 0.5— 19971227 426 0.6— 0.5
19821020 095 1.0— 1.5+ 19931015 675 0.3— 0.6— 19971129 704 0.1+ 1.6— %gg? gggg 2$5 ggi é.g—g 133;1838 ;83 igi (1).?— %gg;ig gg gg %.g_ 8‘5
19821025 095 0.4+ 1.3+ 19931015 675 0.2+ 0.1— 19971204 704 0.0  0.3— 5 (3. 3= . 5— 2— 0.
19821109 095 0.3+ 1.0+ 19950304 033 0.8+ 1.2— 19971204 704 (0.6— 2.8+) 19910808 675 (2.6+ 0.1—) 19971031 704 0.2+ 0.0 19971228 426 1.2— 0.4
19821114 095 1.9— 1.1+ 19950304 033 0.6+ 0.3+ 19971204 704 0.9— 1.2— 19910904 809 0.4+ 0.8+ 19971031 704 0.1— 0.0 19971228 426 1.4— 0.4
19910210 675 0.3+ 0.1— 19960514 566 0.3— 0.0 19971204 704 1.2+ 1.14 19910904 809 0.5— 0.7+ 19971031 704 0.5+ 0.8—
19910210 675 0.7+ 0.5+ 19960514 566 0.3+ 0.1— 19971204 704 0.1— 0.6+
19920425 809 0.1+ 1.9+ 19960514 566 0.0 0.1+ 19971204 327 0.5+ 0.6+
19920425 809 0.1— 1.9+ 19970907 910 1.3— 1.5— 19971204 327 0.5+ 0.8+ (8145)+ 1983 RY, = 1988 XS
19920425 809 0.1+ 1.6+ 19970907 910 1.3— 1.4— 19971204 327 0.24 0.8+ Discovered 1983 Sept. 5 by L. V. Zhuravleva at the Crimean Astrophysical
19930912 400 (2.2— 4.6—) 19970907 910 1.3— 1.5— 19971205 704 0.4— 0.2— Observator
19930912 400 (0.7— 10.0—) 19971126 704 2.1— 0.6+ 19971205 704 1.2+ 0.3— Yoo
19930913 400 0.3+ 1.3+ 19971126 704 1.3— 1.6+ 19971205 704 0.9+ 0.6— Id. T. Kobayashi (MPC 14190) .
19930913 400 0.1+ 0.7+ 19971126 704 1.6— 0.4— 19971205 704 0.8+ 0.0 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19930921 675 0.3— 0.2+ 19971129 704 0.8+ 0.0 19971205 704 1.1+ 0.8— M 38.51961 (2000.0) P Q
(8143)*x 1982 VN = 1993 QW1o = 1995 FKo; = 1997 TE,; n 0.21509345 w 103.31632 +0.98456625  —0.08787687
Discovered 1982 Nov. 11 by A. Mrkos at Klef. a 2.7587854 Q26187936 +0.02538892  +0.92736842
Id. S. Nakano (MPC 30973) e 0.2348496 i 879406 4017816093  +0.36368520
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano g . 14-,58 i of H 124 0.15 v 1
esiduals 1 seconds oI arc
M 340.11062 (2000.0) P Q 19540524 675 0.1— 0.3+ 19881211 401 0.7+ 1.0+ 19920828 095 0.5+ 1.5+
n 0.25977425 w 21.15555 +0.27333711  —0.96101223 19540524 675 0.1— 0.4+ 19881211 399 1.3— 0.7+ 10920828 095 (3.4+ 1.
a 2.4326072 Q 53.00497 +0.87487047  4-0.23032928 19830905 095 (2.8— 2.4+4) 19881211 399 24— 0.4+ 19921024 801 0.2— 0.2+
e 0.1990994 i 2.99576 40.39986059  +0.15298337 19830907 095 0.4+ 0.84 19881211 552 (0.3+ 5.0—) 19921024 801 0.3— 0.2+
P 379 H 139 G 0.15 U 1 19830912 095 0.4+ 0.9+ 19881211 552 (0.6— 3.7—) 19921028 801 0.5— 0.1
. . : : 19881203 400 0.8— 1.3— 19881212 872 1.3— 1.7+ 19931217 801 1.0+ 0.7
Residuals in seconds of arc 19881203 400 (0.1+ 2.7—) 19881212 872 1.9— 1.1+ 19931217 801 0.1+ 0.6
19821021 095 1.9+ 1.3— 19930824 809 0.2+ 0.3— 19971030 704 0.0 0.7— 19881203 400 0.2— 2.2— 19881213 872 (0.84 2.6+) 19940208 801 0.3+ 0.5
19821023 095 0.1+ 0.7— 19930824 809 0.5+ 0.3— 19971030 704 0.6— 0.9+ 19881206 675 0.7— 1.4— 19881213 872 (2.5+ 2.84) 19940208 801 0.0 0.2
19821111 046 0.8+ 0.5+ 19950225 691 0.3— 0.4— 19971030 704 0.3+ 0.7— 19881206 675 (0.3+ 2.9—) 19881213 552 (0.74+ 3.9—) 19971119 631 0.3— 0.4
19821111 046 (3.1+ 0.14) 19950225 691 0.2— 0.2— 19971030 704 0.5— 0.2+ 19881206 400 0.9+ 1.4+ 19881213 552 0.1— 1.1+ 19971119 631 0.1— 0.7
19821112 095 0.0 0.7— 19950225 691 0.4— 0.1+ 19971218 046 0.3+ 0.3+ 19881206 400 0.8+ 0.5+ 19881227 400 0.6— 1.4— 19971120 631 0.0 0.1
19821115 046 0.6— 0.8+ 19950323 033 0.6+ 0.6— 19971218 046 0.4+ 0.8+ 19881206 400 (2.5+ 3.14+) 19881227 400 (2.94 2.7—) 19971120 631 0.0 0.2
19821115 046 0.2— 1.1— 19950324 033 0.2— 0.3+ 19971218 046 0.2+ 0.4+ 19881207 675 (0.2+ 3.0—) 19890101 872 1.5— 2.3+ 19971129 691 0.4— 0.8
19821116 046 (3.3— 0.8+) 19971008 894 (1.2+ 2.7+) 19971219 046 0.4+ 1.0+ 19881207 399 1.6+ 0.6+ 19890101 872 1.5— 1.8+ 19971129 691 0.6— 0.4
19821116 046 1.1— 0.3— 19971008 894 1.5— 0.6— 19971219 046 0.1— 0.7+ 19881207 399 2.1+ 0.3— 19920726 801 0.1— 0.1— 19971129 691 0.6— 0.3
19821120 046 (3.7+ 1.34) 19971012 894 0.5— 0.2— 19971219 046 0.5+ 0.6+ 19881207 399 0.8— 1.04 19920726 801 0.1— 0.2— 19971205 704 1.6+ 0.2
19821120 046 (4.3+ 1.54+) 19971012 894 0.2+ 0.2+ 19881207 399 1.3— 0.8+ 19920729 801 0.24+ 0.1— 19971205 704 1.94 0.8
19930824 809 0.3+ 0.3— 19971030 704 0.1— 0.6+ 19881209 552 (2.9+ 2.1—) 19920729 801 0.1— 0.1— 19971205 704 0.6— 2.1
19881209 552 2.2+ 21— 19920801 596 0.1+ 0.84 19971205 704 0.5— 0.3
(8144)« 1982 VY, = 1986 PU, = 1989 CQs , . 19881210 401 0.9+ 0.6— 19920801 596 0.2— 1.1+ 19971205 704 15— 1.6
Discovered 1982 Nov. 14 by H. Kosai and K. Hurukawa at the Kiso Station of 19881210 401 0.6+ 0.6+ 19920803 596 (0.9+ 2.2—) 19971206 704 0.4+ 0.3
the Tokyo Astronomical Observatory. 19881210 400 0.7+ 0.4— 19920803 596 (3.0— 0.5+) 19971206 704 1.4+ 0.6
Id. R. Nagata (MPC 17433) 19881210 400 0.4+ 0.9— 19920825 801 0.0 0.4— 19971206 704 0.6+ 0.3
- . Nagata . 19881210 552 0.8+ 2.0— 19920825 801 0.7+ 1.3— 19971206 704 1.4— 1.0
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19881210 552 0.5— 0.7— 19920827 801 0.1— 0.4— 19980112 758 0.3+ 0.1
M 302.69950 (2000.0) P Q 19881211 401 0.8+ 0.1+ 19920827 801 0.1+ 0.4— 19980112 758 0.3+ 0.5
_ _ 19881211 399 0.9+ 0.5— 19920827 675 0.3— 1.4—
n 0.19656209 w 353.93374 0.45656154 0.88860200 19881211 399 0.9 19— 10920827 675 03— 07—
a 2.9295632 Q 123.22382 +0.81847255  —0.43889797
e 0.0519465 i 3.01661  +0.34878970  —0.13324809
P 5.01 H 13.0 G 0.15 U 1 (8146)* 1983 WG = 1980 DM, ‘
Residuals in seconds of arc . El(s)c]gvered 1983 Nov. 28 by E. Bowell at the Anderson Mesa Station of the
19821114 381 0.1— 1.2+ 19910904 809 0.1+ 1.2+ 19971031 704 0.3— 0.4— owe servatory.
19821114 381 0.5— 1.0+ 19910906 809 0.0 0.1— 19971031 704 0.0  0.7— Id. W. Landgraf (MPC 8540)
19821213 381 0.5— 0.3+ 19910906 809 0.8— 0.1— 19971106 704 1.4+ 0.5+ _ 1
19821213 381 0.1+ 0.5+ 19910906 809 0.0 0.5— 19971106 704 1.7+ 0.2— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19821214 381 0.6— 0.4+ 19921021 675 0.4+ 0.0 19971106 704 (2.14+ 0.6—) M 330.03118 (2000.0) P Q
19821214 381 0.1+ 0.1— 19921021 675 0.5— 0.4— 19971106 704 1.4+ 0.4— n 0.20999242 w 29.24810 —0.27159341  —0.94330045
19860801 675(11.4— 0.9—) 19921128 675 0.4— 1.1+ 19971106 704 1.4+ 0.3— _
19860801 675(11.0— 0.5+) 19921128 675 1.3— 0.1+ 19971129 704 0.4+ 0.2+ a 2.8032832 & 77.06057 +0.84056489 0.32907113
10860802 675 (6.14 1.04) 10940214 675 0.9— 0.6— 19971129 704 1.1— 0.8— e 0.2181376 i 11.29239 +0.46870852  4-0.04354328
19860802 675 (5.0+ 1.54) 19940214 675 1.2— 0.6— 19971129 704 1.4— 0.5+ pP 4.69 H 128 G 0.15 U 1
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Residuals in seconds of arc

19580712 675 0.1— 1.6— 19831227 552 (0.9— 2.84) 19971031 688 0.7—
19580712 675 0.6+ 1.0+ 19831229 688 0.6— 0.8— 19971103 587 0.3—
19800221 033 0.0 1.1+ 19831229 688 1.3+ 0.7— 19971103 587 0.5—
19800222 033 0.7+ 0.9+ 19840101 552 0.1— 0.5+ 19971129 704 0.4+
19831106 675 0.3— 0.5+ 19840101 552 0.5— 0.4+ 19971129 704 0.6—
19831106 675 0.84 0.5— 19840102 688 0.8+ 0.3— 19971129 704 0.8+
19831128 688 0.5+ 1.4— 19840104 688 0.1+ 0.8— 19971129 704 0.3—
19831128 688 0.1+ 0.9— 19840104 688 (0.5— 4.4—) 19971129 704 0.5—
19831201 688 0.5+ 2.2— 19890307 675 0.5+ 0.4— 19971213 619 1.0+
19831201 688 (2.8+ 2.8—) 19890307 675 1.1+ 0.0 19971214 619 0.5—
19831205 688 (2.74+ 2.8—) 19940312 675 0.2+ 1.0+ 19971214 619 0.3—
19831205 688 0.44 1.7— 19940312 675 0.4— 0.1+ 19971214 619 0.0

19831206 688 1.4+ 1.2— 19971025 587 1.0— 0.1+ 19971214 619 0.1—
19831206 688 1.44 1.3— 19971025 587 0.7— 0.2— 19971214 619 0.1—
19831209 688 0.2+ 2.0— 19971030 688 0.7— 0.4— 19971214 619 0.7—
19831209 688 0.3— 1.3— 19971030 688 0.4— 0.4— 19980111 758 0.8—
19831227 552 2.1— 1.6+ 19971031 688 1.1— 0.2— 19980112 758 1.1+

(8147)+ 1984 SU3 = 1954 WK = 1971 QH3 = 1971 SZ;3
Discovered 1984 Sept. 28 by B. A. Skiff at the Anderson Mesa Station
Lowell Observatory.
Id. W. Landgraf (MPC 9415)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 37.43386 (2000.0) P Q

n 0.22952262 w 314.90295 +0.99709291  4-0.03213011
a 2.6419163 Q 43.39674 +0.00350299  +0.88645580
e 0.3109999 ) 5.77145 —0.07611482  +0.46169663
P 4.29 H 139 G 0.15 U 2

Residuals in seconds of arc

19541117 760 0.7— 1.1+ 19971030 566 0.1+ 0.5+ 19971205 704 0.0
19541117 760 0.2+ 0.1+ 19971030 566 0.1+ 0.7+ 19971205 704 0.6+
19710824 095 1.0— 1.24 19971030 566 0.24 0.5+ 19971205 704 0.5—
19710922 095 (1.1— 3.84) 19971129 704 0.5+ 0.1— 19971205 704 0.7—
19840928 688 0.4— 0.5— 19971129 704 0.7+ 0.1+ 19971205 704 1.5—
19840928 688 0.2— 0.6— 19971129 704 0.9+ 0.5+ 19971208 327 0.7—
19841026 688 1.04+ 0.3— 19971129 704 1.1+ 0.0 19971208 327 0.5—
19841026 688 0.0 0.5— 19971129 704 0.1— 0.3— 19971208 327 0.8—
19841031 688 1.0+ 0.3+ 19971204 704 0.1— 0.4-— 19971214 560 1.0—
19841031 688 1.44 0.0 19971204 704 0.9+ 0.2+ 19971214 560 0.7—
19841120 688 0.0 2.5— 19971204 704 0.2+ 0.1+ 19971214 560 1.0—
19841120 688 0.5+ 1.5— 19971204 704 0.9+ 0.5— 19971214 560 0.5—
19950327 675 0.6— 1.4— 19971204 704 0.4— 0.6+

(8148)+ 1985 CR; = 1973 WK = 1987 WW;
Discovered 1985 Feb. 15 by H. Debehogne at the European Southern
Observatory.
Id. D. W. E. Green (MPC 12708)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Green

M 317.61534 (2000.0) P Q

n 0.28948941 w 190.26071 —0.36635902  —0.93042298
a 2.2631548 Q 281.23106 +0.85439219  —0.33225513

e 0.0573660 % 0.56679 +0.36850381  —0.15465962
P 3.40 H 144 G 0.15 U 1
Residuals in seconds of arc

19631112 760 1.5+ 0.2— 19850222 675 1.9+ 0.4+ 19920404 303 1.0+
19731122 033 1.3— 0.3— 19850224 809 0.5— 0.1+ 19920404 303 0.6+
19731122 033 0.6+ 1.1+ 19850224 809 0.3— 0.1+ 19930814 691 0.4—
19850215 809 0.94 0.6— 19850224 809 0.2— 0.1— 19930814 691 0.7—
19850215 809 0.6+ 0.2— 19850226 809 0.9— 0.5+ 19930814 691 0.7—
19850215 809 0.4+ 0.5+ 19850226 809 0.5— 0.2+ 19930815 691 1.0—
19850216 809 0.8— 0.1— 19850226 809 0.2+ 0.2+ 19930815 691 0.7—
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M.P.C. 31075
19850216 809 0.4— 0.2— 19850228 809 0.4+ 1.1+ 19930815 691 0.4— 0.3+
19850216 809 0.6— 0.5— 19850228 809 0.4+ 1.2+ 19971027 411 0.0 0.2+
19850217 809 1.1— 0.4+ 19871126 033 0.1+ 0.7— 19971027 411 0.3— 0.6+
19850217 809 0.5— 0.4+ 19871126 033 0.0 1.2— 19971129 704 0.5+ 0.6—
19850217 809 0.3— 0.4+ 19871222 033 0.1— 0.2— 19971129 704 1.6+ 1.0—
19850218 809 0.7+ 0.8+ 19871225 033 0.9+ 0.4— 19971129 704 0.0 0.2+
19850218 809 0.6+ 0.8+ 19871225 033 0.5— 0.2— 19971129 704 0.84 0.1+
19850218 809 0.8+ 0.8+ 19880111 033 0.3— 0.3— 19971129 704 0.8+ 0.1+
19850219 809 0.1— 0.6+ 19880111 033 0.3— 0.2— 19971204 704 0.2— 0.2—
19850219 809 0.24 0.6+ 19900924 095 1.24 1.9+ 19971204 704 0.0 0.3+
19850219 809 0.2+ 0.7+ 19901021 801 0.2— 0.7+ 19971204 704 (2.1+ 0.1—
19850220 809 0.7— 0.3+ 19901021 801 0.1— 0.7+ 19971204 704 2.0— 0.6—
19850220 809 0.3— 0.3+ 19901119 801 0.4— 0.7+ 19971204 704 0.8— 0.8—
19850220 809 0.0 0.3+ 19901119 801 0.5— 0.3+ 19971205 704 0.1+ 0.3—
19850220 675 1.7+ 0.6+ 19920403 303 0.84 1.4— 19971205 704 0.0 0.7+
19850222 809 1.1— 0.84 19920403 303 0.6+ 0.3— 19971205 704 0.3— 0.9+
19850222 809 0.8— 0.9+ 19920403 303 0.9+ 0.3— 19971205 704 0.3— 1.6—
19850222 809 0.5— 0.84 19920404 303 0.0 0.9— 19971205 704 0.14 1.7+
(8149)+ 1985 JN; = 1992 HC
Discovered 1985 May 11 by C. S. Shoemaker at Palomar.
Id. S. Nakano (MPC 20143)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 189.51744 (2000.0) P Q
n 0.27849713 w 169.16890 —0.32949928  40.93732041
a 2.3223209 Q 81.51832 —0.87459098  —0.25776153
e 0.1430849 i 6.58395 —0.35569767  —0.23449827
P 3.54 H 136 G 0.15 U 2
Residuals in seconds of arc
19511108 675 0.1— 0.0 19920530 801 0.4+ 0.1+ 19971129 704 1.1— 1.2—
19511108 675 0.6+ 0.4— 19920530 801 0.2+ 0.2— 19971129 704 0.7— 04—
19850511 675 0.6— 0.7+ 19931009 809 (0.24+ 2.3—) 19971129 704 1.6— 1.5+
19850514 675 0.3+ 0.6+ 19931009 809 (0.0 2.8—) 19971129 704 (2.3— 0.7+
19850524 675 0.3— 0.4— 19931009 809 (0.1+ 2.8—) 19971231 704 0.3+ 0.2—
19850524 675 0.4— 0.0 19931011 809 (3.0+ 1.04+) 19971231 704 0.1+ 0.2+
19890904 675 0.8— 0.2— 19931011 809 (2.6+ 0.74) 19971231 704 0.3+ 0.1+
19890904 675 1.0— 0.2+ 19931011 809 (2.4+ 1.14) 19971231 704 0.2+ 0.0
19920422 896 1.0+ 1.6+ 19931021 809 1.54+ 0.5+ 19980102 704 1.0+ 0.9+
19920422 896 1.1+ 0.9+ 19931021 809 0.84 1.0+ 19980102 704 1.9— 0.3+
19920425 896 0.3— 1.7— 19931021 809 0.7+ 1.0+ 19980102 704 0.94 0.3+
19920425 896 (0.6+ 2.8—) 19971129 704 1.6— 0.1+ 19980102 704 0.6+ 0.3—
(8150)+ 1985 QL, = 1978 JR = 1991 RK;
Discovered 1985 Aug. 24 by N. S. Chernykh at the Crimean Astrophysical
Observatory.
Id. H. E. Holt (MPC 19018), G. V. Williams (unpublished)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 115.34383 (2000.0) P Q
n 0.17259915 w 153.66199 +0.01033228  +0.99432880
a 3.1947996 Q  116.76996 —0.93708522  40.04656717
e 0.1269909 i 6.80858 —0.34894775  —0.09561239
P 5.71 H 120 G 0.15 U 1
Residuals in seconds of arc
19510908 675 0.5— 0.84 19890403 675 1.6+ 0.1+ 19910915 675 0.4+ 0.6+
19510908 675 0.2+ 0.5+ 19890509 675 1.1+ 1.6+ 19910916 675 0.8— 0.9—
19780505 095 2.5— 1.24 19890509 675 0.6+ 0.4— 19910916 675 0.3— 1.0—
19850824 095 1.6— 0.2— 19910912 675 0.84 0.4— 19971021 966 1.0— 0.7+
19850911 095 0.84 0.4+ 19910912 675 0.1+ 0.9— 19971021 966 0.5— 0.4+
19850919 095 2.1+ 0.3+ 19910913 675 0.2— 0.2— 19971228 725 0.9— 0.3—
19850920 095 1.0+ 2.5+ 19910913 675 0.7— 0.3+ 19971228 725 0.5+ 0.3—
19890403 675 0.2+ 0.24 19910915 675 0.3— 0.4— 19971230 725 0.1— 0.7+
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(8151)* 1986 PKs = 1935 GH = 1989 LS

Discovered 1986 Aug. 12 by L. V. Zhuravleva at the Crimean Astrophysical

Observatory.
Id. S. Nakano (MPC 14948; unpublished)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 197.68881 (2000.0) P Q

n 0.29270191 w 345.57961 —0.44106923  40.89454569
a 2.2465651 Q 258.20560 —0.81591232  —0.43329299

e 0.1607217 % 4.24325 —0.37382485  —0.10975057
P 3.37 H 13.6 G 0.15 U 2
Residuals in seconds of arc

19350410 078(39.5— 3.7—)X 19890701 675 0.9— 1.5— 19971205 704 1.4+
19550418 675 0.6— 0.1+ 19920326 095 0.8— 0.2+ 19971205 704 1.3+
19550418 675 0.4+ 0.1+ 19920405 675 0.5+ 0.6+ 19971205 704 2.0+
19860812 095 1.5— 1.1+ 19920405 675 0.6+ 0.0 19971205 704 1.6+
19860829 095 1.94 1.0— 19930915 801 0.8— 0.3— 19971207 098 1.4—
19860906 095 1.3+ 1.0+ 19930915 801 0.6— 0.3— 19971207 098 1.4—
19890603 675 0.7+ 0.1+ 19930919 801 0.7— 0.4+ 19971208 098 1.4—
19890603 675 0.2+ 0.3+ 19930919 801 0.9— 0.4+ 19971208 098 (0.5—
19890605 675 0.3— 1.2+ 19971204 704 0.3+ 0.5— 19971231 704 0.5—
19890605 675 0.1— 0.7+ 19971204 704 0.2— 0.2— 19971231 704 0.5—
19890629 675 0.2— 1.8— 19971204 704 0.0 0.1— 19971231 704 0.0
19890701 675 0.0 0.6— 19971205 704 0.4+ 1.2— 19971231 704 0.4—

(8152)x 1986 VY = 1962 CC; = 1975 TC; = 1991 AP
Discovered 1986 Nov. 3 by A. Mrkos at Klet.
Id. H. Kaneda (MPC 17958)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 20.06465 (2000.0) P Q
n 0.27202202 w 73.59860 +0.61408714  —0.78882382
a 2.3590293 Q 338.45367 +0.69494260  40.55579264
e 0.2206559 i 3.99288 +0.37410128  40.26239573
P 3.62 H 14.3 G 0.15 U 1
Residuals in seconds of arc
19620210 033(13.3+ 0.6—) 19910121 372 (7.7— 1.4+) 19971206 704 1.5—
19620210 033(12.8+ 1.8—) 19910121 372 (3.5— 2.6+) 19971206 704 0.9+
19751003 095 2.4+ 2.3+ 19910122 675 0.2— 1.6— 19971206 704 0.4—
19861103 046 0.7— 0.7— 19910122 675 1.3— 0.7— 19971206 704 0.3+
19861104 046 1.7— 1.2— 19910209 675 0.2— 0.1— 19971206 704 1.0+
19861107 046 (3.2— 0.8—) 19910209 675 0.3— 0.8— 19971222 046 0.6+
19861107 046 (2.6— 1.1—) 19930818 010 0.4+ 0.4— 19971222 046 0.6+
19861109 046 0.2— 1.1— 19930819 010 0.2— 0.2— 19971223 046 0.6+
19861109 046 1.3— 1.7— 19930819 010 0.1— 0.8— 19971226 046 0.3+
19910109 372 0.8— 1.5— 19930819 010 04— 0.6— 19971226 046 0.5+
19910109 372 0.3+ 1.1— 19930920 675 0.6+ 0.5— 19971226 046 0.3+
19910112 372 0.8— 0.3+ 19930920 675 0.4+ 0.2—
19910112 372 (0.7+ 2.54) 19971020 689 (5.6— 0.1+)

(8153)*« 1986 WO; = 1986 XG = 1982 RQ;

Discovered 1986 Nov. 25 by A. Mrkos at Klet.

Id. S. Nakano (d, MPC 11613; MPC 11733)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 19.53471 (2000.0) P Q
n 0.26599993 w 15.91758 +0.86663810  —0.49883820
a 2.3945011 Q 14.01856 +0.45317173  4+0.77865119
e 0.2204439 7 2.35240 +0.20874335  4+0.38060842
P 3.71 H 144 G 0.15 U 2
Residuals in seconds of arc
19820915 046 (2.9— 0.44) 19950222 046 0.9— 1.3+ 19971102 367 0.7+

19820915 046 0.3— 1.4+ 19950301 046 0.9+ 0.5+ 19971102 367 0.9+

T++++7 1

—

cocomnrooo000
ONHOUOJODR WU

0.5+
0.1—
0.5+
0.9—
0.3+
0.7+
0.7+
0.6+
1.2+
1.3+
1.2+

0.2+
0.2+

1998 JAN. 12

19820915 046 0.9— 1.6+ 19950301 046 0.2+ 0.1+ 19971218
19820915 046 1.7— 0.5+ 19950301 046 0.5+ 0.2+ 19971218
19820916 095 (8.5+ 3.94) 19971029 704 0.5— 0.1+ 19971218
19820916 095 0.0 0.6— 19971029 704 0.1+ 0.2— 19971221
19820916 046 (4.7+ 0.5—) 19971029 704 0.1— 0.7+ 19971221
19820916 046 (5.7+ 0.94) 19971029 704 0.1— 0.1+ 19971221
19820917 046 1.24 0.0 19971029 704 0.1+ 0.1— 19971228
19820917 046 (5.8+ 0.24) 19971030 704 (2.6+ 0.7—) 19971228
19861125 046 0.8— 1.5— 19971030 704 (3.24+ 0.5—) 19971228
19861125 046 1.4— 0.0 19971030 704 (3.3+ 0.7—) 19971230
19861129 046 1.74 1.2+ 19971030 704 (2.94+ 0.24) 19971230
19861129 046 0.4+ 0.4— 19971030 704 0.0 0.2— 19971230
19861204 046 0.24 0.3— 19971030 566 0.5+ 0.3+ 199712 30
19861204 046 (3.1— 0.7—) 19971030 566 0.6+ 0.3+ 19971230
19861206 054 0.7+ 0.8— 19971030 566 0.4+ 0.3+ 199712 30
19950222 046 0.44 0.9+ 19971101 367 0.6+ 0.1— 19971230
19950222 046 0.7+ 0.9+ 19971101 367 0.6+ 0.1—

(8154)+ 1988 CQ7 = 1992 HK, = 1993 SU;s

046
046
046
046
046
046
725
725
725
725
725
725
725
566
566
566

Discovered 1988 Feb. 15 by E. W. Elst at the European Southern

Observatory.
Id. T. Kobayashi (MPC 23972), G. V. Williams (MPC 30974)

[

L+ |

HEEOROORO000000R
MW ROOUTE R TTOTOT W
|

A~

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 217.71410 (2000.0) P Q

n 0.28139660 w 169.61594 —0.79612135  40.60479783
a 2.3063408 Q 47.61802 —0.55715011  —0.71951394
e 0.1402366 7 1.57152 —0.23616636  —0.34134919
P 3.50 H 145 G 0.15 U 2
Residuals in seconds of arc

19880215 809 2.44+ 0.1+ 19920504 809 0.7+ 1.0— 19971106 327 0.5+
19880216 809 1.24 1.3— 19920507 691 1.4— 0.2+ 19971128 327 0.5—
19880216 809 1.14 14— 19920507 691 1.2— 1.2+ 19971128 327 0.4+
19880216 809 0.6+ 0.24 19920507 691 0.7+ 0.6+ 19971128 327 0.9—
19880217 809 0.1— 1.2+ 19930917 809 1.0— 0.6+ 19971129 704 2.3—
19880217 809 1.24 1.2+ 19930917 809 1.3— 2.1+ 19971129 704 2.2+
19880217 809 0.1+ 1.0+ 19930917 809 0.9+ 1.5+ 19971129 704 0.5+
19880221 809 1.7— 1.5+ 19930918 809 0.7+ 1.3+ 19971129 704 0.7+
19880221 809 0.8— 0.7+ 19930918 809 0.1— 0.5+ 19971129 704 (3.6—
19880221 809 1.7— 1.2+ 19930918 809 0.5— 0.7+ 19971204 704 1.2+
19880223 809 0.6— 1.2+ 19960812 566 0.6— 0.4+ 19971204 704 0.2+
19880223 809 0.9— 1.5+ 19960812 566 0.8— 0.8+ 19971204 704 1.6+
19880223 809 0.7— 1.8+ 19960812 566 0.6— 0.5+ 19971204 704 2.1+
19920425 809 0.2+ 0.3— 19971102 327 0.2+ 0.1+ 19971223 327 0.5—
19920425 809 0.3— 0.4— 19971102 327 0.4+ 0.4+ 19971223 327 0.3—
19920425 809 0.3— 0.7— 19971102 327 0.1+ 0.1+ 19971223 327 0.4—
19920504 809 1.1+ 0.1— 19971106 327 0.3+ 0.1+

19920504 809 0.8+ 0.5— 19971106 327 0.1+ 0.2+

(8155)*« 1988 QA = 1984 UM, = 1997 VD,

Discovered 1988 Aug. 17 at Osservatorio S. Vittore, Bologna.

Id. B. G. Marsden (MPC 30869), G. V. Williams (unpublished)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 27.29442 (2000.0) P

n 0.22611245 w 207.24161 +0.99939332

a 2.6684131 Q 154.41221 +0.03409835

e 0.2164835 7 2.51299 —0.00709182

P 4.36 H 135 G 0.15 U
Residuals in seconds of arc

19841020 095 0.2— 0.8— 19880903 552 1.2+ 1.1+ 19971104
19880808 095 2.0+ 1.5— 19880907 552 0.4+ 0.1+ 19971104
19880808 095 0.6+ 0.5+ 19880907 552 0.94 0.5+ 19971104
19880817 552 0.7+ 1.5+ 19880910 675 0.6+ 0.7+ 19971104
19880817 046 2.8— 3.1— 19880910 552 0.7+ 0.3— 19971104
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19880817 046 3.1— 1.9— 19880910 552 0.1+ 1.3+ 19971104 046 0.3—
19880817 552 2.0+ 2.6+ 19950224 691 0.3+ 0.8— 19971106 046 0.2—
19880818 552 0.4+ 1.1— 19950224 691 0.1— 0.5— 19971106 046 0.0
19880818 046 (1.9— 4.7—) 19960521 566 0.2— 0.7+ 19971106 046 0.0
19880818 046 2.0— 0.6— 19960521 566 0.2— 0.4+ 19971110 046 0.5+
19880818 552 0.5+ 0.8— 19960521 566 0.0 0.44 19971110 046 0.4+
19880822 552 0.7— 2.0— 19971008 894 0.7— 0.7+ 19971110 046 0.6+
19880822 552 (0.5— 4.9—) 19971008 894 0.7— 0.7+ 19971206 552 0.0
19880823 046 0.9— 0.6— 19971012 894 0.7+ 0.6+ 19971206 552 0.2—
19880824 046 1.2— 0.6— 19971012 894 0.7— 0.1— 19971206 552 0.2—
19880903 552 1.14 04+ 19971103 046 0.0 0.2+ 19971214 552 0.2+
19880903 552 0.24 2.2+ 19971103 046 0.1— 0.1— 19971214 552 1.0+
19880903 552 0.9+ 0.4+ 19971103 046 0.1— 0.1— 19971214 552 0.5+
(8156)+ 1988 TR = 1977 DP1p = 1992 PY,

Discovered 1988 Oct. 13 by K. Endate and K. Watanabe at Kitami.
Id. T. B. Spahr (MPC 30447), G. V. Williams (ibid.)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 34.31260 (2000.0) P Q
n 0.22252376 w  244.21303 +0.96343685  —0.26415780
a 2.6970260 Q  131.06940 +0.26216650  +0.89486486
e 0.0998915 i 3.40930 +0.05530070  +0.35977430
P 4.43 H 125 G 0.15 U 2
Residuals in seconds of arc
19770219 381 0.4+ 0.3— 19881101 400 (3.7+ 0.64+) 19971101 367 0.3+
19770219 381 0.7+ 0.0 19881102 400 1.3+ 1.0— 19971129 704 0.2+
19881013 400(10.7— 42.7+) 19881102 400 1.6+ 0.4+ 19971129 704 0.7+
19881013 400(14.0— 40.54+) 19920806 675 0.5+ 0.2— 19971129 704 0.6+
19881013 400 (3.4+ 3.24) 19920806 675 1.0+ 1.4— 19971129 704 0.3+
19881014 400 1.3— 1.1+ 19950327 691 0.6— 0.4— 19971129 704 0.9+
19881014 400 1.6— 0.1+ 19950327 691 0.8— 0.6— 19971218 758 0.5—
19881014 400 0.1— 0.5+ 19950327 691 0.7— 0.8— 19971218 758 0.4—
19881018 400 1.4— 0.5+ 19971025 688 0.24+ 0.8— 19971218 758 0.7+
19881018 400 1.2— 0.0 19971025 688 0.24+ 0.9— 19971219 758 0.2—
19881018 046 (3.3+ 2.54) 19971026 688 0.1+ 0.6— 19971219 758 1.9-—
19881018 046 (2.9+ 2.24) 19971026 688 0.3+ 0.3—
19881101 400 0.14 0.3+ 19971101 367 0.24 0.7—

(8157)+ 1988 XG2 = 1983 VX, = 1992 SByy

Discovered 1988 Dec. 15 by Y. Oshima at the Gekko Observatory.
Id. H. E. Holt (MPC 21788), G. V. Williams (ibid.)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 344.34403 (2000.0) P Q
n 0.21053040 w 180.60982 +0.07880196  —0.98927784
a 2.7985056 Q  264.87513 40.91515083  4-0.12070300
e 0.1955477 i 7.09156 40.39533431  —0.08222009
P 4.68 H 132 G 0.15 U 1
Residuals in seconds of arc
19540704 675 0.5+ 0.4+ 19890105 888 (7.0+ 0.0 ) 19940313 675 1.6—
19540704 675 0.6— 0.6— 19890127 888 0.6+ 0.1+ 19971029 566 0.6+
19551024 675 0.1— 0.5+ 19890127 888 0.2— 0.84 19971029 566 0.4+
19551024 675 0.0 0.7+ 19890129 888 0.1— 0.9— 19971029 566 0.4+
19831108 381 1.2+ 1.5+ 19890129 888 0.2— 0.7— 19971125 691 0.7—
19881215 888 (3.0+ 2.0—) 19920928 095 (0.84 3.5+) 19971125 691 0.7—
19881215 888 1.8+ 1.6— 19920928 095 0.7+ 0.1+ 19971125 691 0.7—
19881217 888 1.7+ 0.5+ 19920929 675 0.5— 0.1+ 19971228 725 0.1—
19881217 888 2.1+ 0.8+ 19920929 675 0.1+ 0.4— 19971228 725 0.2+
19890101 888 1.0— 0.6+ 19921004 675 0.2— 1.3— 19971228 725 0.3+
19890101 888 0.4— 0.6— 19921004 675 0.5+ 0.2+ 19971228 725 0.2—
19890103 888 2.1— 1.4+ 19940210 675 0.1+ 1.0— 19971230 725 0.1—
19890103 888 2.1— 0.8+ 19940210 675 0.2— 1.1— 19971230 725 0.1+
19890105 888 (5.8+ 0.24) 19940313 675 1.1+ 0.4+ 19971230 725 0.4+

M.P.C. 31077

0.2+ (8158)+ 1989 UH; = 1993 SR; = 1996 FSis = 1997 SH;,

8'(1)"' Discovered 1989 Oct. 23 by F. Bérngen at Tautenburg.

0.2— Id. G. V. Williams (MPC 30870)

0.3— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

02— M 43.25237 (2000.0) P Q

01— n 0.22882794 w 117.50280 +0.68318150  +0.73010440

0.1+ a 2.6472605 Q 195.61721 —0.68757183  40.63643415

0.1— e 0.0616231 7 3.09013 —0.24598380  4-0.24879535

o8- p 4.31 H 137 G 015 U 1

01— Residuals in seconds of arc
19891023 033 0.3+ 0.3— 19930924 809 0.4— 0.2+ 19970926 327 0.0 0.3—
19891023 033 0.6+ 0.3+ 19960322 809 (2.9— 0.1—) 19970926 327 0.1+ 0.2—
19891025 033 0.1+ 0.3+ 19960322 809 (3.7— 0.74+) 19970926 327 0.0 0.4—
19891025 033 0.5+ 0.7+ 19960322 809 (3.0— 0.5—) 19970927 327 0.5— 0.5—
19891027 033 1.3— 0.4+ 19960324 809 0.6+ 0.7— 19970927 327 1.0+ 0.3+
19920503 809 0.5+ 0.4+ 19960324 809 0.5— 0.2— 19970927 327 0.9+ 0.5+
19920503 809 0.0 0.1— 19960324 809 0.6— 1.0— 19970929 327 0.24 0.2—
19920503 809 0.3— 0.4+ 19960326 809 1.0+ 1.84 19970929 327 0.0 0.4—
19930917 809 1.7— 0.3+ 19960326 809 0.7+ 1.5+ 19970929 327 0.3+ 0.2—
19930917 809 1.3— 0.0 19960326 809 0.24+ 1.9+ 19971017 327 0.6— 0.1+
19930917 809 1.5— 0.2— 19960326 809 0.6+ 0.4+ 19971017 327 0.6— 0.1—
19930918 809 (2.14+ 0.94) 19960326 809 0.3+ 0.0 19971017 327 0.5— 0.2+
19930918 809 0.94 1.6+ 19960326 809 0.84 0.5+ 19971017 327 0.1— 0.5—
19930918 809 0.9+ 1.7+ 19960423 566 0.8— 0.3— 19971019 327 0.0 0.2+

0.7— 19930922 809 0.1+ 0.3— 19960423 566 0.8— 0.3— 19971019 327 0.3— 0.3+

0‘0 19930922 809 1.0— 0.8— 19960423 566 0.6— 0.3— 19971019 327 0.0 0.1—

0'4+ 19930922 809 (2.3— 0.0 ) 19970926 327 0.1— 0.1— 19971102 327 0.7+ 0.7+

0'27 19930924 809 1.2+ 0.0 19970926 327 0.3— 0.0 19971102 327 0.1+ 0.7—

0:2_ 19930924 809 0.94 0.7+ 19970926 327 0.0 0.2— 19971102 327 0.84 0.6+

0.1—

0.1+ (8159)*« 1990 BE; = 1984 SY, = 1993 XB;

0.5+ Discovered 1990 Jan. 24 by K. Endate and K. Watanabe at Kitami.

e Id. G. V. Williams (MPC 23237)

0.4— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 7.78453 (2000.0) P Q
n 0.23153128 w  278.94572 +0.69310677  —0.69934747
a 2.6266141 Q  125.66630 +0.71647931  40.64178180
e 0.2910824 i 12.41675  +0.07912279  +0.31468911
P 4.26 H 133 G 0.15 U 2
Residuals in seconds of arc
19840923 071 0.3+ 1.1+ 19931214 675 0.0 0.3— 19971107 423 0.2+ 0.1—
19840923 071 (4.3+ 0.84) 19931216 675 0.0 0.4— 19971108 423 0.1— 0.4—
19840923 071 0.5— 0.2— 19931216 675 0.6— 1.8+ 19971108 423 0.3+ 0.2—
19900124 400 (0.6+ 3.3+) 19940112 675 1.1— 0.1+ 19971108 423 0.1+ 0.3—
19900124 400 (4.5+ 3.7+) 19940116 675 0.9+ 0.8+ 19971216 758 0.7— 0.8+
19900127 400 1.6+ 0.1— 19940116 675 1.0+ 0.4— 19971216 758 0.3— 0.3—
19900127 400 (0.1— 2.54+) 19970923 689 0.4+ 0.2— 19971217 758 0.3— 0.2—
19900201 403 1.1— 0.24 Y 19971107 423 0.3+ 0.3+ 19971218 758 0.1— 0.5—
19900201 403 0.8— 0.8— Y 19971107 423 0.24 0.0 19971218 758 0.3— 0.3—

ég: 19931214 675 (2.7— 1.5—) 19971107 423 0.3+ 0.2+ 19971218 758 0.1— 0.4—

06" (8160) 1990 MG = 1958 VN = 1979 BY.

0.1— Discovered 1990 June 21 by H. E. Holt at Palomar.

0.1 Id. S. J. Bus (MPC 18120), G. V. Williams (3bid.)

i Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

0.1+ M 105.98374 (2000.0) P Q

0.0 n 0.30424881 w  218.27925 +0.60172323  +0.79621710

8'5_ a 2.1893580 Q 88.80248 —0.71639685  40.57290167

0.0 e 0.1865239 i 3.61212 —0.35313554  40.19447881

0.2— P 3.24 H 14.0 G 0.15 U 2
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Residuals in seconds of arc 19900916 675 0.1+ 0.3— 19971029 704 1.0+ 0.5— 19971106 704 1.4— 0.
19570428 675 0.5+ 0.6— 19900729 675 0.4— 0.5— 19971204 704 1.54+ 0.9— 19900919 675 0.5— 0.4+ 19971029 704 0.7— 0.3+ 19971106 704 2.0— O.
19581111 760 0.1— 1.1— 19900730 675 (4.5— 0.7—) 19971204 704 0.9— 1.3— 19900919 675 0.0  0.3— 19971030 704 0.6+ 1.0— 19971108 910 1.0+ O.
19581111 760 0.2+ 0.3+ 19900730 675 1.1+ 0.8+ 19971204 704 1.7+ 0.0 19900923 095 (1.9— 2.4+) 19971030 704 0.7+ 1.1— 19971108 910 1.2+ O.
19790127 675 0.1+ 0.9— 19900915 675 0.2— 0.2+ 19971229 566 0.1— 0.7+ 19920301 809 0.5— 0.8— 19971030 704 0.84 0.6— 19971108 910 1.1+ O.
19790129 675 1.5— 0.24 19900915 675 0.6— 0.2— 19971229 566 0.1+ 0.7+ 19920303 809 0.6— 1.2— 19971030 704 1.4+ 1.4— 19971219 426 1.14 0.
19900621 675 (4.4+ 2.3—) 19900916 675 0.5+ 1.5+ 19971229 566 0.1+ 1.1+ 19920306 809 1.7+ 0.14 19971030 704 1.1— 13— 19971219 426 1.0+ 0.
19900621 675 0.0 0.4— 19900916 675 1.2+ 1.4+ 19971231 704 0.4+ 0.2— 19920309 809 1.9— 0.8— 19971030 566 0.9— 0.0 19971219 426 1.3+ O.
19900623 675 (0.6+ 2.4—) 19971129 704 (2.5— 0.7—) 19971231 704 0.3+ 0.4— 19920407 809 1.5— 0.5— 19971030 566 0.7— 0.3— 19971221 426 0.8+ O.
19900623 675 0.2+ 1.2— 19971129 704 1.8— 0.2— 19971231 704 0.3+ 0.0 19930723 809 0.7+ 2.0— 19971030 566 1.0— 0.0 19971221 426 0.8+ O.
19900725 675 0.3— 0.3— 19971129 704 14— 0.1— 19971231 704 0.0 0.1— 19930723 809 0.5— 1.3— 19971031 704 0.3— 0.5+ 19971221 426 0.9+ O.
19900725 675 0.1— 0.1+ 19971129 704 1.1— 0.2— 19980102 704 0.7+ 0.1—
19900729 675 0.7— 1.8— 19971129 704 1.4— 1.2+ 19980102 704 0.4+ 0.2— (8163)* 1990 UF,; = 1980 WJ;
19900729 675 0.2— 0.34 19971204 704 1.2+ 0.1— 19980102 704 1.0+ 0.5+ Discovered 1990 Oct. 27 by T. Seki at Geisei.
19900729 675 0.3— 0.9— 19971204 704 0.4+ 0.3— 19980102 704 0.3+ 0.6— Id. E. Bowell (MPC 18823)
(8161)% 1990 QP; = 1979 SG~ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
Discovered 1990 Aug. 19 at the Oak Ridge Observatory. M 264.58853 (2000.0) p Q
Id. G. V. Williams (MPC 20019) n 0.29094039 w  338.01756 —0.99689336  4-0.05934126
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams a 2.2556240 Q 205.55055 —0.04146231  —0.95444131
M 106.66968 (2000.0) P Q e 0.1360002 7 6.89657 —0.06696638 —0.29243870
n 0.17523161 w  246.53837 +0.96172187  +0.27047214 g " 13-,39 & of H 14.3 G 015 U 2
— esiduals 1m seconds oI arc
a g%gi;g% Q 9;;1%@ _8%2?1%318 +8§gg(15(652% 19801129 675 1.0— 0.4— 19920405 372 (2.34+ 0.0 ) 19930915 098 (2.7— 1.
¢ : ¢ - : +0. 19801201 675 0.9— 1.2— 19920406 809 (3.54+ 2.04+) 19941229 372 0.5+ O.
P 5.62 H 133 G 0.15 U 2 19901027 372 (3.7— 0.3—) 19920406 809 (3.4+ 2.5+) 19941229 372 1.3+ O.
Residuals in seconds of arc 19901027 372 0.8— 0.2— 19920406 809 (3.0+ 1.74+) 19950227 801 0.7+ O.
19500615 675 0.0 0.6+ 19900826 809 0.1+ 1.0— 19901016 801 0.4— 0.5+ 19901028 372 0.0 1.0+ 19920411 372 1.5+ 1.0+ 19950227 801 0.7+ O.
19500615 675 0.1— 1.0— 19900826 809 0.4— 1.8— 19901017 801 0.4— 0.7+ 19901030 372 0.7+ 0.3— 19920411 372 (1.34+ 2.5+) 19971030 113 0.14 1.
19540210 675 0.0  0.1— 19900827 675 (1.1— 2.1—) 19901017 801 0.2— 0.3+ 19901114 372 2.0+ 0.1+ 19920422 372 0.94 0.5+ 19971031 113 1.0— 0.
19790923 095 (0.1+ 3.2—) 19900827 675 0.7— 0.1+ 19901018 801 0.1— 0.3+ 19901114 372 1.9+ 0.6+ 19920422 372 (L.3+ 6.24+) 19971031 113 11— O.
19900816 809 (2.14+ 1.14) 19900913 809 1.3— 0.2+ 19901018 801 0.1— 0.1+ 19901115 372 (5.9— 0.6—) 19920425 809 0.5— 1.6— 19971031 113 0.8— 1.
19900816 809 1.6+ 0.6+ 19900913 809 0.8— 0.3+ 19901114 801 0.2— 0.2+ 19901123 372 1.3— 1.3+ 19920425 809 1.3— 1.8— 19971101 113 1.5— 0.
19900816 809 0.7+ 0.5— 19900913 809 0.9— 0.1— 19901115 801 0.3— 0.2— 19901123 372 1.7+ 1.4+ 19920425 809 1.1— 1.5— 19971101 113 (0.2— 3.
19900819 801 0.7+ 0.4+ 19900914 809 1.0— 0.1— 19920101 801 0.3— 0.2— 19920404 809 (3.2+ 0.94) 19920427 691 0.3— 0.9+ 19971230 113 0.3— 0.
19900819 801 0.1— 0.2+ 19900914 809 0.8— 0.2— 19920101 801 0.5+ 0.4— 19920404 809 (2.1+ 1.1+) 19920427 691 0.4— 1.1+ 19971230 113 0.4— 0.
19900820 809 1.8+ 0.7+ 19900914 809 0.5— 0.3— 19971124 910 0.2+ 0.5+ 19920404 809 (2.5+ 0.7+) 19920427 691 (1.3+ 4.6+) 19971230 113 0.2— 0.
19900820 809 0.1+ 0.4+ 19900914 675 0.2— 0.7— 19971124 910 0.3+ 0.7+ 19920405 372 0.2+ 0.2+ 19930914 098 0.4+ 0.1+
19900820 809 0.3— 0.3+ 19900914 675 0.1+ 1.1— 19971124 910 0.0 0.6+
19900820 801 0.0 1.3+ 19900916 801 0.4+ 0.0 19980102 691 0.1— 0.5— (8164)* 1990 UO3 = 1990 UDg = 1990 UUy = 1995 CPy
19900820 801 0.2+ 1.6+ 19900916 801 0.1+ 0.0 19980102 691 0.4+ 0.4— Discovered 1990 Oct. 16 by E. W. Elst at the European Southern
19900823 675 0.0 0.1— 19900919 801 0.24 0.1+ 19980102 691 0.4+ 0.4— Observatory.
19900823 675 0.2— 0.3— 19900919 801 0.3+ 0.1+ 19980108 691 0.4— 0.4—
19900825 675 0.2— 1.6— 19900919 675 1.2+ 0.7+ 19980108 691 0.3— 0.4— Id. S. Nakano (d, MPC 20913; MPC' 24895)
19900825 675 0.3+ 0.5— 19900919 675 1.2+ 0.3+ 19980108 691 0.5— 0.3— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19900826 809 0.4+ 1.6— 19901016 801 0.4— 0.6+ M 291.47954 (2000.0) P Q
(8162)+ 1990 SKi; = 1990 QAo = 1990 SLy, = 1987 XR n 0.28778900 w 50.39958 0.85601916 0.51083362
. a 2.2720607 Q 98.74576 +0.44631332  —0.80767555
Discovered 1990 Sept. 16 by H. E. Holt at Palomar. .
e 0.0888802 i 4.59892 +0.26083639  —0.29446430
Id. S. Nakano (MPC 20927) P 349 H 146 a 0.15 U 1
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano . B ) ’
M 33.33253 (2000.0) P Q Residuals in seconds of arc
: : 19901016 809 0.5— 0.1+ 19950205 372 0.7— 0.4+ 19971129 704 0.3— O.
n 0.29040194 w 106.93699 40.94883665  —0.31294266 19901016 809 0.7+ 0.3+ 19950205 372 1.3+ 0.1+ 19971129 704 0.2— O.
a 2.2584113 QO  271.31528 +0.27129880  +0.87621062 19901016 809 0.7+ 0.6+ 19950206 372 0.2— 1.5— 19971129 704 0.0 0.
: 19901020 809 0.3— 0.3+ 19950206 372 (1.94 2.64+) 19971129 704 0.2+ O.
TD g.§887679 ?I 1422.41588 G+0.1811557343 +U0-366499§6 19901020 809 0.9— 0.2+ 19960714 566 0.3— 0.5— 19971204 704 0.2— 0.
- . . 19901020 809 0.2— 0.5+ 19960714 566 0.0 0.5— 19971204 704 0.2— 0.
Residuals in seconds of arc 19901024 809 0.1— 1.3+ 19960714 566 0.3— 0.4— 19971204 704 0.6— O.
19871214 046 1.5— 0.8+ 19930723 809 1.0+ 1.3— 19971031 704 0.1— 0.8+ 19901024 809 0.0 1.0+ 19960714 566 0.1+ 0.6— 19971204 704 0.3— O.
19871214 046 0.6+ 0.0 19960615 566 0.1+ 0.5+ 19971031 704 0.1+ 1.6+ 19901024 809 0.4— 0.3+ 19960714 566 0.9+ 0.7+ 19971204 704 0.5— O.
19871215 046 1.8+ 1.7— 19960615 566 0.4+ 0.1— 19971031 704 0.0 1.6+ 19930726 675 14— 0.7— 19960714 566 0.6+ 0.8— 19971228 566 1.5+ O.
19871215 046 (5.84 1.84) 19960615 566 0.2+ 0.2— 19971031 704 0.2— 0.4+ 19930921 675 1.24 0.3+ 19971126 704 (3.2— 0.74) 19971228 566 0.84 0.
19900830 095 0.0 0.2— 19971029 704 0.8+ 0.7— 19971106 704 1.4— 1.1— 19930921 675 0.5— 2.0— 19971126 704 (4.0— 0.24) 19971228 566 1.3+ O.
19900831 095 (3.4— 2.34) 19971029 704 0.2— 0.3— 19971106 704 1.5— 0.7+ 19950204 372 0.9— 0.1— 19971126 704 (3.2— 0.2+)
19900916 675 0.3— 0.1+ 19971029 704 0.1+ 0.7+ 19971106 704 1.0— 0.1+ 19950204 372 (2.7— 5.14) 19971129 704 0.1— 0.2—
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(8165)+ 1990 WQ3 = 1955 QU; = 1972 KF = 1993 TDyy
Discovered 1990 Nov. 21 by E. W. Elst at the European Southern
Observatory.

M.P.C. 31079

(8167)* 1991 CM; = 1987 BP,
Discovered 1991 Feb. 14 by K. Endate and K. Watanabe at Kitami.
Id. T. Urata (MPC 18127)

Id. G. V. Williams (MPC 24229, unpublished) Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams M 8.24042 (2000.0) P Q
M 136.66467 (2000.0) P Q n 0.26006495 w 298.02516 4+0.41000207  —0.90991978
n 0.28644118 w 177.11198 +0.15433215 +0.97953171 a 2.4307941 Q 127.63149 +0.86219858 +0.36419701
a 2.2791824 Q 101.74106 —0.90911444  +0.19200449 e 0.1304489 7 4.54845 +0.29750952 +0.19851078
e 0.2127110 ) 7.58443 —0.38690119  —0.06043099 P 3.79 H 134 G 0.15 U 1
P 3.44 H 138 G 0.15 U 2 Residuals in seconds of arc
Residuals in seconds of arc 19510806 675 1.3+ 0.2— 19931010 809 0.7+ 0.8+ 19931111 033 0.4— 0.4+
19550825 839 0.7+ 0.2— 19931009 675 0.4+ 0.2— 19960523 691 0.1+ 0.8— 19510806 675 0.7— 0.7+ 19931010 809 0.3+ 1.0+ 19931112 033 0.2+ 0.5+
19720517 095 2.1— 1.8— 19931009 675 0.8— 0.3— 19960523 691 0.4— 0.6+ 19870131 046 0.6— 0.4+ 19931010 809 0.3+ 1.1+ 19950407 400 0.7— 0.1—
19901111 809 0.9+ 0.1— 19931014 675 0.2— 0.8— 19971126 704 1.8— 0.1— 19870131 046 1.3— 09— 19931017 033 1.1— 0.3— 19950407 400 1.0— 0.3—
19901111 809 1.5+ 0.7— 19931014 675 0.1+ 0.0 19971126 704 1.8— 1.2+ 19870201 046 2.1— 2.1+ 19931018 033 0.9— 0.1— 19971129 704 (2.7— 0.84)
19901111 809 0.1+ 0.7— 19960418 801 0.4+ 0.6— 19971126 704 1.6— 1.1— 19870201 046 0.44 0.3+ 19931019 901 0.4— 1.1+ 19971129 704 (2.2— 1.2—)
19901112 809 (2.8+ 3.1—) 19960418 801 0.3+ 0.5— 19971129 704 1.3— 0.1— 19870202 046 0.9+ 0.3+ 19931019 901 1.4+ 0.6+ 19971129 704 (4.2— 0.3+)
19901112 809 (3.5+ 4.3—) 19960422 801 1.1+ 1.0— 19971129 704 1.6— 0.2— 19870202 046 (0.9+ 2.8—) 19931020 809 (0.7+ 4.8+) 19971129 704 0.1+ 0.8+
19901112 809 (2.84 2.9-) 19960422 801 0.2— 0.1— 19971129 704 1.8— 0.2+ 19890902 675 0.1— 0.0 19931020 809 (0.4+ 4.8+) 19971129 704 (2.5— 1.7-)
19901114 809 (3.2+ 2.2—) 19960510 691 0.4— 0.0 19971129 704 1.9— 0.5+ 19890902 675 0.2+ 0.8— 19931020 809 (0.3— 4.94) 19971205 704 0.3+ 0.7—
19901114 809 2.1+ 1.2— 19960510 691 0.4— 0.2+ 19971129 704 1.7— 0.4+ 19910214 400 1.8+ 0.5+ 19931021 809 (0.6— 3.24) 19971205 704 1.0+ 0.9—
19901114 809 2.0+ 0.4— 19960510 691 0.4— 0.2+ 19971205 704 1.2+ 0.0 19910214 400 1.5+ 0.4+ 19931021 809 (0.7— 3.1+) 19971205 704 1.0+ 1.1-
19901115 809 1.4+ 0.1— 19960515 801 0.9+ 0.1— 19971205 704 0.7+ 0.2— 19910220 400 (1.6+ 2.2+) 19931021 809 (1.5— 3.4+) 19971205 704 0.9+ 1.4—
19901117 809 0.3+ 0.2— 19960515 801 1.1+ 0.1— 19971205 704 1.1+ 1.0+ 19910220 400 1.1+ 0.6+ 19931111 400 2.0— 0.4— 19971205 704 0.2+ 0.9—
19901121 809 (2.0+ 6.2—) 19960517 691 0.9— 0.2+ 19971205 704 1.3+ 0.1+ 19910318 898 (1.6— 3.24) 19931111 400 1.1— 0.8— 19980112 758 0.0 0.4+
19901122 809 0.5— 0.9+ 19960517 691 0.6— 0.5+ 19971205 704 2.1+ 0.3— 19910318 898 (1.3— 2.5+) 19931111 033 0.5— 0.5+ 19980112 758 0.1— 0.7—
19901123 809 (0.6— 2.9—) 19960517 691 0.2— 0.3+ 19971228 566 0.5+ 1.0—
19901123 809 (1.5+ 3.7—) 19960520 801 0.7+ 0.1— 19971228 566 0.24+ 1.0—
19901123 809 (2.9+ 3.4—) 19960520 801 0.5+ 0.1— 19971228 566 0.2+ 1.1—
19930918 675 0.3— 1.4+ 19960523 691 0.4— 0.4—
(8168)x 1991 FK; = 1995 HU
Discovered 1991 Mar. 18 by E. F. Helin at Palomar.
(8166)+ 1991 AH; = 1995 FF; Id. S. Nakano (MPC 25214)
Discovered 1991 Jan. 12 by B. G. W. Manning at Stakenbridge. Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

Id. S. Nakano (MPC 25213) M 317.90043 (2000.0) 3 Q
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano n 0.26597708 w  270.74862 —0.58439522  —0.78036826
M 282.29847 (2000.0) P Q a 2.3946382 Q 218.00686 +0.81035635  —0.57558172
n 0.26580942 w 256.33713 —0.95923514  —0.28187523 e 0.2881919 ) 21.18310 —0.04248302  —0.24439939
a 2.3956451 Q  267.28779 +0.26652780  —0.87835348 P ) 3~.71 H 136 G 0.15 U 2
¢ 01404907 [ 116760 +0.09397270  —0.38605896 %%Sllgz},l?és 16n7586<:20{1ds (1)f4arc 19950505 399 0.6— 0.6 19971101 670 0.5+ 0.2

A+ 14— 6— 0.6+ 5+ 0.2+
P . 3'.71 H 142 G 0.15 U 2 19910318 675 0.0 1.5— 19950505 399 1.5— 0.2— 19971101 670 0.1— 0.1—
Residuals in seconds of arc 19910409 675 0.4+ 0.1+ 19950505 010 0.8+ 2.0— 19971104 046 0.1+ 0.0
19890927 675 0.4— 0.7+ 19910210 413 1.1+ 0.24 19971129 704 1.24 1.5— 19910409 675 0.5+ 0.6+ 19950505 010 0.3+ 1.3— 19971104 046 0.2+ 0.0
19890927 675 0.5— 0.5— 19910211 675 1.2— 1.0— 19971129 704 0.2+ 0.9— 19910411 675 0.2— 0.8+ 19950505 010 1.0— 0.6— 19971104 046 0.1+ 0.1—
19910112 494 0.3— 0.1+ 19910211 675 0.5— 0.7— 19971130 494 0.0 0.4— 19910411 675 1.0— 0.9+ 19950508 010 0.1+ 1.1— 19971104 046 0.1+ 0.0
19910113 494 0.5+ 0.6+ 19910221 413 0.1+ 1.3— 19971130 494 0.0 0.4+ 19910506 413 0.9+ 1.1+ 19950508 010 1.1— 0.9— 19971228 725 0.3— 0.9—
19910113 494 0.6+ 0.1+ 19950328 399 0.4+ 0.1— 19971130 494 0.0 0.6+ 19910506 413 1.3— 1.2+ 19950508 010 0.5— 1.2— 19971228 725 0.6+ 1.3—
19910115 033 0.4— 0.6+ 19950328 399 0.6— 1.0+ 19971202 494 0.4— 0.1+ 19910507 675 1.0+ 0.1— 19960904 608 0.2+ 0.0 19971228 725 0.0 0.6—
19910115 033 0.5— 0.1+ 19950404 399 (2.87 3.17) 19971202 494 04— 0.3+ 19910507 675 0.3— 0.2+ 19960904 608 1.0+ 0.6+ 19971228 725 0.2— 0.9—
19910115 033 0.4+ 0.9+ 19950404 399 (3.1— 0.14) 19971204 704 1.0— 0.1— 19910510 675 2.1— 2.1+ 19960905 608 0.5+ 0.1— 19971230 725 0.3— 0.6—
19910115 494 0.8+ 0.4— 19960808 809 0.4+ 1.7+ 19971204 704 0.5— 0.4+ 19910510 675 1.3+ 1.0+ 19971030 566 0.2— 0.2+ 19971230 725 1.3— 1.6—
19910115 033 0.0 0.2— 19960808 809 (0.5+ 2.44) 19971204 704 0.2+ 0.1— 19910512 413 1.6— 0.2— 19971030 566 0.2— 0.1+ 19971230 725 0.7— 1.0—
19910116 033 0.0 0.9+ 19960808 809 (2.0+ 3.3+) 19971204 704 0.7— 0.0 19950427 399 1.5+ 0.5— 19971030 566 0.2— 0.4+ 19971230 725 0.5— 0.6—
19910117 494 1.2— 04— 19960809 809 (1.5+ 3.34+) 19971225 494 1.2+ 0.8+ 19950427 399 1.8+ 1.9— 19971101 670 0.3+ 0.2—
19910122 675 1.1— 1.0+ 19960809 809 (2.2+ 3.84) 19971225 494 0.0 1.3+
19910122 675 0.4— 1.4+ 19960809 809 (1.74+ 4.14) 19971227 494 1.3+ 0.8+
19910207 413 0.7+ 0.2— 19971126 704 1.9— 1.1— 19971227 494 1.24+ 1.5+
19910207 413 0.6+ 0.0 19971126 704 1.5— 1.0— 19971231 704 0.0  0.3—
19910209 675 0.1+ 0.3— 19971126 704 (2.8— 1.4—) 19971231 704 1.3+ 0.5+ — —
19910209 675 0.7+ 0.1+ 19971129 704 0.7— 0.4+ 19971231 704 0.6+ 0.3+ (8169)* 1991 POQA 1981 UU; = 1989 EA;
19910209 413 0.2+ 0.5— 19971129 704 0.5— 1.6— 19971231 704 0.1+ 0.2+ DlSCOVGI‘ed 1991 ug. 2 by E W ElSt at the European Southern Observatory.
19910210 413 0.7+ 0.4— 19971129 704 0.6+ 0.4— Id. H. Kaneda (MPC 19310)
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Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19940207 809 (2.5+ 1.14) 19960919 113 0.8— 0.9— 19971206 704 0.4— 1.1—
M 300.51447 2000.0 P Q 19940207 809 0.6+ 0.9+ 19971108 611 0.0 0.3+
n 0.17568370 w 351.38918 +0.32079183  —0.94641624
a 3.1572043 Q 79.89361  +0.87123185  +0.27941525 8172)% 1991 RP:x = 1975 TK» = 1975 VA» — 1982 BE. — 1986 TE
e 0.1110644 i 2.16048  +0.37154767  +0.16193649 (8172) vz >z 2 H 1
P 1 H 134 a 1 1 = 1986 VOg = 1988 CY5
Resid alj'6 seconds of arc 3. 0.15 u Discovered 1991 Sept. 15 by H. E. Holt at Palomar.
aua.s n r Id. K. Ichikawa (MPC 20027), H. Oishi (d, JAM 1815)
19811024 095 2.2+ 0.2+ 19910814 809 1.7— 0.4+ 19970811 118 0.5+ 0.3— ’ ’ o
19811030 381 0.9— 0.1+ 19910904 809 (3.04+ 0.14) 10970813 557 0.6+ 0.1— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19811030 381 0.5— 1.0+ 19910904 809 0.2+ 0.0 19970814 557 0.4+ 0.5— M 4.76994 (2000.0) P Q
19890306 033 0.8+ 1.2— 19910904 809 0.2+ 0.3— 19970814 557 0.4+ 0.1+ n 0.18280073 w 14.42977 40.46841912 —0.88330776
19890306 033 0.6+ 0.5— 19921022 675 0.1— 1.0+ 19970814 557 0.3— 0.1+
19800320 675 124 0.6— 19921022 675 0.8+ 03+ 19970814 118 0.4+ 0.2+ a 3.0748040 Q 47.64234 +0.80806763  +0.41975338
19890329 675 0.4+ 0.3— 19921102 010 1.0— 0.5— 19970814 118 0.1+ 0.4— e 0.1416034 7 1.45268 +0.35722575  4+0.20874509
19910802 809 1.4+ 0.4— 19921102 010 0.4— 0.2— 19970816 557 0.4+ 0.0 P 5.39 H 127 G 0.15 U 1
19910802 809 0.6— 0.0 19921102 010 0.3— 1.5— 19970816 557 1.5+ 0.4— Residuals in seconds of arc
O A S P R S -t S 19751003 095 1.2— 0.4+ 19890507 675 1.1+ 1.4— 19940506 560 0.4— 0.9—
10910807 209 17— 0'21 10940212 675 00 0'31“ 10971995 397 0'51 0,61 19751102 095 (2.0— 6.0+) 19890507 675 0.6— 0.1+ 19940506 560 0.0  0.8—
: : : : : : 19751107 095 (4.9— 9.4+) 19910911 675 1.0+ 0.3— 19940506 560 1.2— 0.7—
19910807 809 (2.7— 1.2-) 19940212 675 02+ 0.2— 19971222 327 0.1+ 0.2- 19820120 095 0.3— 044 19910911 675 0.2— 1.6— 19940506 560 1.0— 0.6—
oTosty 509 08— 8'?]: orosi 118 8'21 o0 lo9Tiazz 82T 02+ 0.5+ 19861012 095 (6.1— 0.84) 19910914 675 (0.8+ 2.1—) 19960819 801 0.5+ 0.2+
: : ‘ ‘ 19861023 381 0.1+ 0.2— 19910914 675 0.0 1.3— 19960819 801 0.6+ 0.4+
(8170)+ 1991 PZ, 19861023 381 1.3— 1.3+ 19910915 675 0.1+ 1.0— 19971129 704 0.7+ 0.6—
Di 11991 Z by 1. E. Hol Pal 19861025 381 (1.1— 4.1+) 19910915 675 1.14+ 1.4— 19971129 704 0.4— 0.7+
iscovered 1991 Aug. 7 by H. E. Holt at Palomar. 19861025 381 (3.14 0.84) 19910916 675 (0.2— 2.6—) 19971120 704 0.2+ 0.1+
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19861025 381 2.1+ 1.24 19910916 675 0.7— 1.5— 19971129 704 0.3— 1.7—
M 264.14886 (2000.0) P Q 19861025 381 0.2+ 1.1+ 19921227 801 0.3— 0.2— 19971129 704 0.7+ 1.9—
19861106 688 0.0 0.6+ 19930120 801 0.1+ 0.4— 19971216 631 0.2— 0.3—
n 0.22847515 w  284.18766 —0.63498303  +0.75486280 19861106 688 0.2+ 0.5+ 19930120 801 0.1— 0.6— 19971216 631 0.6+ 0.3—
a 2.6499849 2 305.18404 —0.60836404  —0.61965452 19880215 046 (0.9— 5.8—) 19930127 801 0.1— 0.5— 19971217 631 1.2— 0.2+
e 0.1291462 7 11.59355 —0.47611948  —0.21496608 19880215 046 (2.1— 4.4—) 19930127 801 0.2+ 0.1—
P 4.31 H 127 G 0.15 U 1
Residuals in seconds of arc
19910807 675 0.3+ 0.1— 19921128 675 0.1— 1.5— 19971028 691 0.6— 0.1+ (8173)x 1991 RXj3 = 1981 ULys
19910807 675 0.1— 0.5— 19940316 801 0.0  1.0— 19971028 691 1.1— 0.0 Discovered 1991 Sept. 11 by H. E. Holt at Palomar.
19910808 675 1.5— 0.1+ 19940316 801 0.2+ 0.4— 19971231 369 0.5+ 0.1— Id. E. Bowell (MPC 20641)
19910808 675 1.0+ 0.6— 19940409 801 0.8— 0.6— 19971231 369 0.5+ 0.5+ e
19910912 675 1.1+ 0.3+ 19940409 801 1.2— 0.4— 19971231 369 0.6+ 1.1+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19910912 675 0.5— 0.1— 19950725 372 0.6— 0.7— 19980105 369 0.7+ 0.5+ M 22.12010 (2000.0) P Q
19921126 675 0.0 0.2— 19950725 372 0.5+ 0.9+ 19980105 369 0.6+ 0.4+ n 0.18811279 w 40.96669 +0.80224073  —0.59686668
19921126 675 0.8+ 03— 19971028 691 0.7— 0.1+ a 3.0166425 Q  355.62225 +0.49537889  +0.67735739
(8171)+ 1991 RV3; = 1988 AH, = 1994 CSyo e 0.0331808 7 9.53798 +0.33318098  +0.43004318
Discovered 1991 Sept. 5 by F. Borngen and L. D. Schmadel at Tautenburg. P 5.24 H 132 G 0.15 U 1
Iléip;o](?ﬁ (1}991\7/[%:361118(3/[$g 13?]]75’% 2450800.5 Marsden %%il?él 28&5 ors eco(,)élfs 8f0arc 19930226 691 1.1— 0.3— 19940216 010 0.0  0.2—
M 14786498 2000.0 : p 19811025 675 0.5+ 0.5+ 19940208 809 1.2+ 1.5+ 19971127 426 0.3— 0.1—
. ( 0) Q 19811026 675 1.0— 0.1— 19940208 809 0.6+ 1.4+ 19971127 426 0.0 0.0
n 0.18419602 w 292.96618 +0.07088862  40.99615144 19910908 691 1.3— 0.4+ 19940208 809 0.2+ 0.9+ 19971127 426 0.1— 0.0
o om0 Mbsss om0 R S R
€ 0.0719756 ¢ 9.05581 —0.52552852  +0.08122133 19910911 675 1.5+ 0.0 19940210 809 0.9— 0.9— 19971202 426 0.6— 0.5+
p 5.35 H 131 G 015 U 1 19910911 675 0.4+ 0.0 19940213 809 (0.3+ 3.5—) 10971215 725 1.6— 1.8+
Residuals in seconds of arc 19910912 675 0.8+ 0.6— 19940213 809 (0.9— 3.8—) 19971215 725 1.5+ 1.1—
19510204 675 0.3— 0.7+ 19940207 809 0.1— 0.4+ 19971108 611 0.24+ 0.0 19910912 675 1.24 0.5— 19940213 809 (1.6— 3.6—) 19971215 725 0.7+ 0.2+
19510204 675 0.7+ 0.3+ 19940209 809 1.5+ 1.1+ 19971120 113 1.6— 0.8+ 19910916 675 1.3— 0.9+ 19940215 691 0.8— 0.1— 19971218 725 0.3— 0.1—
19880112 033 1.5— 0.1— 19940209 809 0.2+ 0.4+ 19971120 113 (2.3— 0.2+) 19910916 675 (1.0+ 2.8—) 19940215 691 0.6— 0.1+ 19971218 725 0.4— 0.6+
19880112 033 0.5— 0.7+ 19940209 809 0.6— 0.1— 19971120 113 (2.7— 0.1—) 19921127 675 0.2— 1.4— 19940215 691 0.6— 0.1—
19910905 033 1.0+ 0.6+ 19940215 675 0.1+ 1.1— 19971121 327 0.5— 0.5— 19921127 675 1.1+ 0.9— 19940216 010 1.0+ 0.5—
19910905 033 0.7+ 0.3+ 19940215 675 0.1+ 1.8— 19971121 327 0.3+ 0.1+
19910912 033 0.0  0.3— 19960903 113 1.3— 0.4— 19971121 327 0.5— 0.2—
19910912 033 0.3+ 0.1+ 19960903 113 1.1— 0.6— 19971206 704 0.1— 0.7+ _ _ _ _
19911004 033 0.6+ 0.6+ 19960903 113 1.0+ 0.2— 19971206 704 0.6+ 0.5+ (8174)+ 1991 SL, = 1980 TM,4 = 1980 VK = 1980 VL, = 1992 YX;
19911005 033 0.2— 0.3— 19960903 113 0.7— 0.0 19971206 704 0.2+ 0.2— Discovered 1991 Sept. 17 by H. E. Holt at Palomar.
19911005 033 1.0+ 1.0+ 19960919 113 0.3— 1.9+ 19971206 704 1.6+ 1.0— Id. B. G. Marsden (d, MPC 10195), S. Nakano (MPC 21796)
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Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 13.93321 (2000.0) P
n
a
e

Q
0.17408330 w  327.11327 +0.80737247  —0.56633700

3.1766154 Q 68.25491 +0.57251972  +0.68404785

0.1409580 ) 10.26785 40.14272656  40.45971833
P 5.66 H 11.8 G 0.15 U 1
Residuals in seconds of arc
19801013 095 0.4+ 1.1— 19910917 675 0.5+ 0.2— 19930129 896 0.3—
19801108 688 (0.24+ 3.2—) 19921229 896 (3.3+ 0.3—)Y 19961012 689 1.0—
19801108 688 (0.7— 5.2—) 19921229 896 0.6+ 0.9+ 19961013 689 1.2—
19801111 330 1.1— 1.4— 19921230 896 1.1+ 1.9+ 19971020 689 0.4+
19910912 675 0.5+ 0.1— 19921230 896 (1.44+ 21.74+)Y 19971120 560 1.0—
19910912 675 1.0+ 0.3+ 19930112 896 (0.54+ 3.0—) 19971120 560 1.3—
19910915 675 1.3+ 0.5+ 19930112 896 1.1— 2.2— 19971120 560 1.0—
19910915 675 1.7+ 0.2+ 19930117 896 1.1+ 2.0— 19971202 758 0.6—
19910917 675 0.2+ 0.5— 19930117 896 (0.64+ 2.6—) 19971202 758 0.7—

(8175)% 1991 VV;5 = 1990 OV, = 1990 RA;; = 1995 OW,

Discovered 1991 Nov. 2 by E. W. Elst at the European Southern Observatory.

Id. T. Urata (MPC 25530)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 155.80832 (2000.0) P Q

n 0.18887664 w 223.38106 +0.67796573  4+0.70971237
a 3.0085037 Q 90.30268 —0.61123107  +0.68898204
e 0.0437364 ) 11.04027 —0.40836143  +0.14701053
P 5.22 H 12.3 G 0.15 U 1
Residuals in seconds of arc

19900728 675 0.2— 0.4— 19911106 809 0.6— 0.1+ 19950801 905 1.5+
19900728 675 1.1— 0.3+ 19911109 809 0.7+ 0.5+ 19950801 905 1.4+
19900730 675 0.3— 0.7+ 19911109 809 0.2— 0.0 19970123 327 0.4+
19900730 675 0.6— 0.5— 19911109 809 0.9— 0.3— 19970123 327 0.0
19900914 675 0.9— 1.7— 19911112 809 1.7+ 0.8+ 19970123 327 0.4—
19900914 675 0.9+ 1.6— 19911112 809 0.5— 0.2— 19971124 691 0.7—
19911102 809 0.4+ 0.1+ 19911112 809 0.9+ 0.6+ 19971124 691 0.6—
19911102 809 0.1— 0.6— 19930128 675 1.1+ 0.1— 19971124 691 0.9—
19911102 809 (2.7— 0.5—) 19930128 675 0.4+ 0.24 19971225 566 0.3—
19911106 809 0.3+ 0.4+ 19950724 905 0.6— 0.1— 19971225 566 0.0
19911106 809 1.1— 1.24 19950724 905 0.1— 0.3— 19971225 566 0.7—

(8176)* 1991 WA
Discovered 1991 Nov. 29 by R. H. McNaught at Siding Spring.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 53.83124 (2000.0) P
n
a
e

Q
0.49855626 w  241.76497 +0.43647366  +0.68243931

1.5751670 Q 66.74976 —0.42083339  40.73084057

0.6426633 i 39.65330 —0.79522953  —0.01219187
P 1.98 H 17.1 G 0.15 U 2
Residuals in seconds of arc
19911129 413 (0.7— 10 5+) 19951118 108 0.5+ 1.3— 19960209 711 0.3+
19911129 413 (0.8+ —) 19951118 108 0.7— 1.1— 19960210 711 0.9+
19911201 413 (1.2— 2 2+) 19951118 108 0.2+ 1.2— 19960211 711 (2.1+
19911201 413 (1.1— 2.44) 19951118 108 (0.4— 2.0—) 19960211 711 1.84
19911201 413 (1.0+ 3.64) 19951119 104 1.8— 0.5— 19970201 696 0.5—
19911202 413 0.4+ 1.4+ 19951119 104 1.5— 0.3— 19970201 696 1.4+
19911202 413 0.3+ 1.1— 19951119 104 1.8— 0.6+ 19970201 696 0.2—
19911204 413 0.1+ 1.8— 19951119 108 0.4+ 1.2— 19970316 711 1.5—
19911204 413 0.3+ 0.6+ 19951119 108 0.24 0.3+ 19970316 711 (3.6—
19911204 413 (0.6+ 2.1—) 19951119 108 0.8+ 1.4— 19971031 711 0.5—
19911205 801 0.64+ 0.0 19951119 108 1.24 0.1— 19971031 711 0.7—
19911220 413 0.1— 0.5— 19951119 108 0.8+ 1.4— 19971101 711 1.0—
19911220 413 0.1+ 0.2+ 19951119 108 0.5+ 0.8+ 19971101 711 1.0—
19911220 413 1.1— 0.5— 19951120 108 1.3+ 0.7+ 19971102 046 1.0—
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19951115 691 — — 19960112 658 — — 19971221 360 +
19951115 691 — — 19960122 711 + - 19971221 360 +
19951116 360 + 19960122 711 + 19971221 360 +
19951116 360 + 19960123 711 + + 19971230 118 +
19951116 360 + + 19960123 711 + + 19971230 118 +
19951118 801 0.2— - 19960209 711 0.6+ - 19971230 118 +

(8177)+ 1992 BO = 1989 LN, = 1990 TS,
Discovered 1992 Jan. 28 by S. Ueda and H. Kaneda at Kushiro.
Id. G. V. Williams (MPC 22688)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 187.54406 (2000.0) P Q

n 0.20355698  w  213.20329  —0.60565594  +0.79524008
a 2.2422005 Q 1956629  —0.71077419  —0.52494526
e 0.1105612 i 4.76548  —0.35774423  —0.30335734
P 3.36 H 136 G 015 U 2

Residuals in seconds of arc

19501209 675 0.24 0.1— 19920208 399 (2.9— 0.44) 19971106 704 (2.7+
19501209 675 0.1— 0.2— 19920208 399 1.2— 0.3— 19971106 704 0.0

19890603 675 0.7+ 0.9+ 19920222 399 (3.9— 0.64+) 19971217 327 0.0

19890603 675 0.5— 0.8— 19920222 399 0.3+ 0.7+ 19971217 327 0.2—
19890605 675 0.8— 0.9— 19930817 675 (1.0— 3.0—) 19971217 327 0.1—
19890605 675 0.6— 1.0— 19930817 675 (1.2— 3.2—) 19971219 426 0.4—
19901015 046 (3.1+ 5.5—) 19971026 411 1.1+ 0.6— 19971219 426 0.4—
19901015 046 (4.5+ 2.9—) 19971026 411 0.9+ 0.4+ 19971219 426 0.4—
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19920128 399 0.8+ 0.3+ 19971106 704 (2.0+ 2.64) 19971221 426 0.7— 0.3— Residuals in seconds of arc
19920128 399 (3.2— 1.3+) 19971106 704 0.8+ 0.2+ 19971221 426 0.6— 0.4— 19881107 675 0.8+ 0.5+ 19940104 411 0.5+ 0.4+ 19971119 631 0.6+ 1.1—
19920129 399 (3.0— 0.5—) 19971106 704 (2.24+ 1.3+) 19971221 426 0.1+ 0.5— 19881107 675 0.9+ 0.2+ 19940106 411 0.0 0.8— 19971119 631 0.7+ 1.1—
19920129 399 (2.6— 1.74) 19971106 704 0.6+ 0.0 19971222 327 0.2— 0.4— 19920806 675 0.3+ 0.7— 19940107 675 0.3+ 1.1— 19971120 631 1.1+ 0.8—
19920204 894 0.1+ 0.6+ 19971106 704 (3.4+ 1.4+) 19971222 327 0.1— 0.4-— 19920806 675 0.4+ 1.8— 19940107 675 0.1+ 0.3— 19971120 631 0.7+ 1.5—
19920204 894 0.7+ 0.4— 19971106 704 0.0 0.5+ 19971222 327 0.3— 0.5— 19920807 675 1.5— 0.7— 19940109 894 0.5— 0.3— 19971206 704 1.0— 1.3+
19920205 399 0.6— 0.24 19971106 704 (2.84+ 2.1+) 19920807 675 1.8— 0.1+ 19940109 894 1.4— 0.0 19971206 704 (2.1— 1.5+
19920205 399 0.4+ 0.5— 19971106 704 0.1+ 0.4+ 19920824 675 0.1+ 0.5— 19950218 689(20.5— 1.3+) 19971206 704 1.2— 1.6+
19920824 675 0.1+ 0.6— 19960720 801 1.1+ 0.9— 19971206 704 1.7— 1.2+
(8178)* 1992 DQ10 = 1986 PMs = 1986 RL; = 1990 TS1- 19920826 095 0.1— 1.4i> 1996 0720 801 0.5+ 1.7: 19971206 704 1.5— 1.81»
Discovered 1992 Feb. 29 at the European Southern Observatory in the course 133% 8§ %S 88? (1):81_ ing 1332 82 }3 28% 8:2;’_ 8:g+ }38; }3 }2 }3; Eigi g:é,
of the Uppsala-ESO Survey of Asteroids and Comets. 19920828 095 1.0— 1.5+ 19960929 689 1.24 1.5+ 19980101 127 0.9+ 0.6—
Id. G. V. Williams (MPC 25427) 19940104 411 0.2— 0.3+ 19961014 801 0.3+ 0.2+ 19980101 127 0.8+ 0.7—
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19940104 411 0.4+ 0.24 19961015 801 0.2— 0.6+ 19980101 127 0.7+ 0.4—
St (2(;(8)09(;)676 +0 Y- +0 13680377 (8181)+ 1992 8Ty = 1979 Y7 = 1980 BC, = 1987 QK = 1994 CX,
n : w : : : Discovered 1992 Sept. 28 by L. V. Zhuravleva at the Crimean Astrophysical
a 2.3214270 Q27433167  —0.68341240  +0.60983796 Observatory, Phseny Hraviey rimeatt ASHoPiyt
e 0.1897902 1 3.54944 —0.25386990 +0.31686933 Id. G V. Williams (MPC 27714
P 354 o141 G 015 U 2 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
Residuals in seconds of arc M 28.79578 2000.0 P Q
19860812 095 0.6— 0.2+ 19920229 809 0.2+ 0.2+ 19971126 566 0.7+ 1.1— : :
19860906 071 (49— 1.1-) 19920303 809 0.8+ 03— 19971126 566 0.7+ 1.0— n 0.21655346 w  126.61776 +0.69436595  —0.71420397
19860906 071 1.4— 1.5— 19920305 809 0.6— 0.6+ 19971126 566 1.24+ 1.3— a 2.7463716 Q 279.15305 +0.62845577  4+0.66150110
19860907 071 1.4+ 1.6+ 19920407 809 (2.4+ 0.3—) 19971217 327 0.3— 0.0 e 0.1026928 i 5.12199 +0.35056994  +0.22875531
19860907 071 0.0 0.8+ 19930725 033 0.6+ 0.9— 19971217 327 0.1+ 0.0 P 455 H 125 G 0.15 U 1
19901014 033 0.9— 0.6— 19930726 033 0.2— 0.1— 19971217 327 0.1— 0.4+ . - : :
19901015 033 0.1+ 1.1+ 19941130 691 (3.0— 0.94) 19971222 327 0.1+ 0.1+ Residuals in seconds of arc
19901015 033 0.5+ 0.4+ 19941130 691 0.4— 0.3— 19971222 327 0.1— 0.1+ 19791223 095 1.1+ 0.5— 19921020 095 0.3— 1.7— 19971205 704 1.2+ 0.6+
19901018 033 (1.1+ 4.6—) 19971118 758 0.9— 0.3+ 19971222 327 0.2+ 0.5+ %ggggég; ggg (1)-2— 8@— iggiéggg ggg ig— g-g— %gg;ggg ;83 g;r 8.2—
19901018 033 0.4+ 0.7 19971118 758 1.1— 0.4 6— 0.6+ 2— 0.8+ 2+ 05—
* * * 19870829 809 0.2+ 1.2+ 19940208 400 (2.6— 1.6—) 19980101 470 0.6+ 0.6—
19870829 809 0.8+ 1.6+ 19960930 689 0.3— 0.4— 19980101 470 0.4+ 0.5—
(8179)+ 1992 EA; = 1952 HB3 = 1985 GY, . 19870830 809 0.1+ 0.2+ 19961015 801 1.3— 14— 19980101 470 0.7+ 0.4—
Discovered 1992 Mar. 1 at the European Southern Observatory in the course 19870830 809 0.7+ 0.7+ 19971204 704 0.4— 1.3+ 19980103 470 0.2+ 0.6+
o the Uppaela- B30 Survey of Aserice sad Cometa Tl ks i e M o0 Ga wmmm inonoon
Id. G. V. Williams (MPC' 29616) . 10870831 809 0.6+ 0.2+ 19971204 704 0.1— 02— 19980106 470 0.5+ 0.4+
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19920928 095 0.5— 0.7— 19971205 704 0.2+ 0.0 19980106 470 0.3+ 0.5+
M 106.40006 (2000.0) P Q 19920928 095 0.5— 0.8— 19971205 704 (2.6+ 0.8—)
n 0.26857250 w 249.70738 40.18883538  4-0.98001150
a 2.3791858 Q  31.38416  —0.85017094  +0.19505491 (8182)+ 1992 TX = iggg %%26 = 1987 QR1z = 1990 FX, = 1994 BJ;
0.1616324 ; 6.90389 —0.49147795 0.03912857 = 8
?3 3.67 jq 14.0 G 0.15 +U 1 Discovered 1992 Oct. 1 by M. Yanai and K. Watanabe at Kitami.
Residuals in seconds of arc Id. K. Kinoshita (MPC 27105)
19520426 711 0.5— 1.6— Y 19960324 566 0.7+ 0.6+ 19971004 557 0.1— 0.2— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19850414 688 0.9+ 0.9+ 19960324 566 0.8+ 0.1— 19971103 704 1.1+ 0.8+ M 23.24337 (2000.0) P Q
19920301 809 0.1— 0.1+ 19960324 566 0.8+ 0.6+ 19971103 704 1.3+ 0.9+ n 0.20179137 w 354.39958 +097976994 —0.19989668
19920304 809 1.5— 0.3+ 19970926 557 0.1— 0.1+ 19971103 704 1.0+ 0.8+
19920309 809 0.1— 0.1+ 19970927 557 0.2— 0.1— 19971103 704 0.5+ 0.0 a 2.8787304 Q 17.14044 +0.18485459  +0.88557476
19920404 809 0.8— 0.4— 19970927 557 0.1— 0.2— 19971224 327 0.4— 0.1— e 0.0856617 7 1.86698 +0.07667891  +0.41928351
19930814 675 1.0— 1.3— 19970927 557 0.1— 0.1— 19971224 327 0.6— 0.5+ P 4.88 H 126 G 0.15 U 2
19930814 675 0.8— 0.6+ 19971004 557 0.3— 0.4— 19971224 327 0.6— 0.4— Residuals in seconds of arc
19870828 095 0.9+ 2.3— 19940118 033 1.4— 0.3+ 19950410 695 (1.9— 2.3+
(8180)+ 1992 PY, 19900327 675 0.3— 1.2— 19940119 033 0.9+ 1.3— 19950410 695 (1.7— 2.7+
Discovered 1992 Aug. 6 by H. . Holt at Palomar. 10090021 400(570= 15.0-) 1930406 605 O1. 00 10971029 860 et 121
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19920921 400(54.8— 18.1—) 19950406 695 0.1— 0.1— 19971029 566 0.6+ 1.3+
M 11.52086 (2000.0) P Q 19920926 046 1.3+ 1.8— 19950408 695 0.1— 0.1— 19971029 566 0.5+ 1.1+
n e e S el Sy A 1021001 00 .6~ 04+ 1005008 695 0.1 05- 10971030 704 13- 0.1%
a 2.6268681 Q 287.63851 +0.72004803  40.52449420 o : e o T
. 19921001 400 0.6+ 0.5+ 19950408 695 0.1— 0.0 19971030 704 0.3— 0.2—
e 0.1051886 [ 14.37826 +0.51046532  +0.04317509 10921002 400 (2.4+ 0.7+) 19950409 695 0.9+ 0.3+ 19971030 704 0.4— 0.4—
pP 4.26 H 118 G 0.15 U 2 19921002 400 1.0— 0.0 19950409 695 0.3— 0.0 19971030 704 1.6— 0.2—
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19921019 400 0.7—

1.8—

19921019 400 1.5+ 0.9+

19940118 033 0.0

0.2—

19950409 695 0.2+
19950410 695 0.8—
19950410 695 0.2—

(8183)*« 1992 UE3s = 1983 YY
Discovered 1992 Oct. 22 by S. Ueda and H. Kaneda at Kushiro.
Id. K. Ichikawa (MPC 21273)

0.2+
0.1+
0.3

19971228 566 0.5+ 0.2—
19971228 566 0.1+ 0.2—
19971228 566 0.5+ 0.5—

Ry

M.P.C. 31083
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 186.39323 (2000.0) P Q
n 0.20424734 w 185.37723 —0.29843635  +0.95314195
a 2.8556070 Q 67.26655 —0.87365676  —0.25190530
e 0.0179302 7 3.08022 —0.38426503  —0.16752355
P 4.83 H 128 G 0.15 U 1

Residuals in seconds of arc

19800315 095 0.3+ 1.0— 19950628 046 0.7— 1.0— 19960907 399 0.7— 1.4—
19840127 046 (1.2— 4.8—) 19950628 046 0.7— 0.5— 19971129 704 1.5— 0.2—
19840127 046 1.7— 0.9— 19950628 046 0.5— 0.7— 19971129 704 (2.5— 0.84+)
19921118 399 1.3+ 0.8+ 19950628 046 0.9— 1.1— 19971129 704 0.9-— 1.1-—
19921118 399 1.3+ 0.9+ 19950629 046 0.3+ 0.4— 19971129 704 1.8— 0.5—
19921121 399 1.1— 0.2+ 19950629 046 0.5+ 0.3— 19971129 704 (2.4— 0.4-)
19921121 399 0.2— 0.3— 19950629 046 0.2+ 0.1— 19971204 704 0.6+ 1.2—
19921125 675 (0.0 2.1—) 19950629 046 0.1+ 0.4+ 19971204 704 1.24 0.2—
19921125 675 1.5+ 0.1— 19950630 046 0.3+ 0.0 19971204 704 0.9+ 0.1+
19921125 675 0.5+ 1.8— 19950630 046 0.6+ 0.5— 19971204 704 1.7+ 1.5+
19921125 675 (2.1+ 0.7—) 19950630 046 0.24 0.5— 19971205 704 0.14 0.2—
19921128 675 0.2+ 1.8— 19950707 046 0.1— 0.3— 19971205 704 0.24 0.2—
19921128 675 (0.3— 2.7—) 19950707 046 0.6— 0.9— 19971205 704 0.3+ 0.2+
19921129 399 (2.0— 0.0 ) 19950707 046 0.3— 0.7— 19971205 704 1.1— 0.5+
19921129 399 (3.6— 0.64) 19960824 399 0.1+ 0.5— 19971205 704 0.14 0.8+
19921215 399 1.3— 0.8— 19960824 399 0.6— 0.6+ 19980102 704 0.14 0.2—
19921215 399 09— 1.0— 19960825 399 0.8— 0.2— 19980102 704 0.2— 0.1—
19921217 399 0.2+ 1.1— 19960825 399 0.8+ 1.6+ 19980102 704 0.0 0.2+
19921217 399 1.9+ 0.3+ 1996 0907 399 0.6+ 0.9— 19980102 704 0.0 0.2—

(8186)+ 1992 WP3; = 1981 SF3 = 1986 RE > = 1986 TN;; = 1988 AS;
Discovered 1992 Nov. 17 by A. Sugie at the Dynic Astronomical Observatory.

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 5.99793 (2000.0) P Q
n 0.20457937 w 326.36354 +0.58273260  —0.81087489
a 2.8525165 Q 87.93668 40.75698340  40.51748555
e 0.0680489 7 3.09144 +0.29563297  40.27329584
P 4.82 H 13.2 0.15 U 1
Residuals in seconds of arc
19831230 675 0.9— 19921028 402 0.6+ 1.1+ 19971129 704 0.1+
19840108 675 0.6+ 19950508 010 (3.2— 4.8—) 19971129 704 0.5—
19890108 675 1.1+ 0.1— 19950508 010 (1.8— 4.4—) 19971129 704 0.4+
19890108 675 0.4+ 0.6+ 19950508 010 (0.9— 2.4—) 19971129 704 0.8+
19921022 675 0.0 0.1+ 19950530 691 0.44 0.4+ 19971129 691 0.1+
19921022 675 0.1— 1.3+ 19950530 691 0.1+ 0.7+ 19971129 691 0.2+
19921022 399 0.0 1.8— 19950530 691 0.2— 0.4+ 19971129 691 0.3+
19921022 399 1.9— 1.3— 19971030 566 0.1+ 0.2— 19971204 704 0.6+
19921025 675 0.3— 0.1+ 19971030 566 0.1+ 0.1— 19971204 704 0.2+
19921025 675 0.4+ 0.6+ 19971030 566 0.1+ 0.2— 19971204 704 1.7+
19921026 400 (2.3— 2.3—) 19971123 691 1.1— 0.3+ 19971204 704 1.4+
19921026 400 0.2+ 04— 19971123 691 1.0— 0.4+ 19971204 704 0.8+
19921027 402 1.1+ 1.1+ 19971123 691 0.9— 04+ 19971206 691 0.4+
19921027 402 0.0 0.0 19971125 691 1.1— 0.0 19971206 691 0.1—
19921028 399 0.3— 0.4+ 19971125 691 1.1— 0.4+ 19971206 691 0.0
19921028 399 0.1+ 0.7— 19971125 691 1.2— 04+ 19971217 631 0.5—
19921028 402 0.7+ 1.2+ 19971129 704 0.1+ 0.5+ 19971217 631 0.7—
(8184)+ 1992 WL = 1982 YW; = 1994 CU

Discovered 1992 Nov. 16 by S. Ueda and H. Kaneda at Kushiro.
Id. S. Nakano (MPC 23125)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 280.24959 (2000.0) P Q

n 0.18768285 w 79.23139 —0.57326831  —0.80800584
a 3.0212477 Q 46.63328 +0.65951461  —0.55350685
e 0.0414052 i 10.78048 +0.48621386  —0.20188296
P 5.25 H 114 G 0.15 U 1

Residuals in seconds of arc

19540829 675 0.3+ 0.3— 19921118 402 1.84 1.6+ 19971102 399 1.4—
19540829 675 0.0 0.8— 19921127 399 0.0 1.1+ 19971103 704 0.2—
19821224 095 (5.74+ 4.7—) 19921127 399 0.6— 2.1+ 19971103 704 0.2+
19910916 675 0.9— 0.84 19921215 400 1.5— 1.0+ 19971103 704 0.3—
19910916 675 0.6+ 0.5+ 19921215 400 1.6— 0.1+ 19971103 704 0.0

19921025 675 0.2+ 0.3+ 19940204 399 1.5— 1.6— 19971103 704 0.1—
19921025 675 1.24 0.6+ 19940204 399 0.8— 0.3+ 19971104 426 0.9+
19921028 400 (1.5— 2.5—) 19940205 399 0.5+ 0.4— 19971104 426 0.8+
19921028 400 0.8— 1.2— 19940205 399 1.1+ 0.2+ 19971104 426 0.8+
19921116 399 0.8— 0.3+ 19971023 399 1.0+ 0.3— 19971105 426 0.4+
19921116 399 0.8— 0.0 19971023 399 1.1+ 0.5+ 19971105 426 0.2+
19921117 402 13— 1.1-— 19971025 399 1.0— 0.6+ 19971105 426 0.2+
19921117 402 0.84 0.2— 19971025 399 0.4+ 0.3+ 19971218 758 0.7+
19921118 399 0.44 1.0— 19971101 399 0.1— 0.9— 19971218 758 0.8+
19921118 399 0.1— 0.3— 19971101 399 1.2— 1.2— 19971219 758 (2.2+
19921118 402 1.4+ 0.4— 19971102 399 1.1— 0.2+ 19971219 758 0.2+

(8185)*x 1992 WR, = 1980 EV; = 1984 BS; = 1995 MH
Discovered 1992 Nov. 18 by S. Ueda and H. Kaneda at Kushiro.
Id. G. V. Williams (MPC 28074)
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Id. K. Ichikawa (MPC 21945), S. Nakano (ibid.)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 9.52106 (2000.0) Q
n 0.18499913 w 102.80585 +0.90164622  —0.40098380
a 3.0503963 Q  281.02060 +0.30426726  +0.85437315
e 0.1215243 i 9.50015 +0.30733618  +0.33054276
P 5.33 H 124 U
Residuals in seconds of arc
19491119 675 0.1+ 0.7+ 19921028 095 19921126 675 0.2+ 0.7—
19491119 675 0.5— 0.5+ 19921117 402 19940211 675 0.9— 0.3—
19810927 095 1.0— 0.6— 19921117 402 19940211 675 0.4— 0.5—
19811003 095 1.3— 0.2— 19921118 402 19971019 689 0.2— 0.4—
19860909 095 1.94 1.2— 19921118 402 0.1+ 19971020 689 0.1— 1.1+
19861003 095 2.1+ 1.8— 19921125 372 7.2-) 19971218 725 1.5— 0.5+
19880111 033 0.1— 1.1— 19921125 372 5.4 19971218 725 1.2— 0.0
19880111 033 0.6— 0.5— 19921126 675 0.5 19971218 725 1.3— 0.5+

(8187)x 1992 XL = 1971 UF, = 1971 VV

Discovered 1992 Dec. 15 by S. Otomo at Kiyosato.

Id. S. Nakano (MPC 21800)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 62.48847 (2000.0) Q

n 0.19085979 w 273.86505 +0.97869185  40.04619990
a 2.9876273 Q 83.56563 +0.04087707  40.91101937
e 0.1184728 7 11.61520 —0.20122459  40.40976735
P 5.16 H 13.0 U

Residuals in seconds of arc

19711022 805 1.9— 1.2+ 19921229 894 19971129 704 (2.3—
19711022 805 0.8— 1.6+ 19950507 104 19971129 704 2.0—
19711022 805 0.6— 0.8— 19950507 104 19971204 704 (3.0+
19711110 805 1.1+ 0.1+ 19950507 104 19971204 704 1.0+
19711110 805 0.6+ 0.7— 19950507 104 19971204 704 0.1+
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19711110 805 1.7+ 1.9— 19950508 104 1.7+ 0.1+ 19971204 704 0.3+ 1.0— 19930117 894 0.5— 0.7— 19930129 877 15— 1.6+ 19980102 704 0.9+ 0.5+
19921215 894 1.5+ 0.4— 19950508 104 0.6+ 0.5+ 19971204 704 1.6+ 0.9— 19930117 894 1.1— 0.6+ 19930129 877 1.6+ 0.5— 19980102 704 0.2— 0.9+
19921215 894 0.4+ 1.3— 19950508 104 0.0 0.5+ 19971205 704 1.1+ 0.4+ 19930117 586 0.5+ 0.1— Y 19940506 400 0.9+ 1.2+ 19980102 704 1.2— 1.9+
19921216 894 0.2+ 0.7+ 19950508 104 0.8— 0.5+ 19971205 704 0.3— 0.2— 19930117 557 (2.1+ 0.0 )Y 19940506 400 1.1+ 0.3+ 19980102 704 0.7— 0.7+
19921216 894 1.3+ 0.6— 19950509 104 0.9— 0.2— 19971205 704 0.4— 0.6+ 19930118 586 1.0+ 0.8+ Y 19940507 400 (1.14+ 2.3+4)
190921220 894 0.2— 0.3— 19950509 104 1.5— 0.5— 19971205 704 1.3— 0.8+ 19930118 557 (0.3— 2.4+)Y 19940507 400 0.0 0.0
19921220 894 0.2+ 0.3— 19950510 104 (0.6— 2.3+) 19971205 704 0.8+ 0.5+
19921222 894 0.5+ 1.4+ 19950510 104 0.8— 2.0+ 19971226 566 0.7+ 0.6+ 8190)x 1993 ONy = 1993 OL3s = 1976 JR, = 1982 BP, = 1982 BM
19921222 894 0.3— 1.6— 19950510 104 0.4— 1.3+ 19971226 566 1.0+ 0.4— ( ) 9 — 1989 GZ13 10 E 13
19921227 894 0.5— 0.4+ 19971129 704 0.1+ 0.5— 19971226 566 0.6+ 0.8+ . i 2 ) h South
19921227 894 0.5— 1.0+ 19971129 704 2.1— 0.1+ Discovered 1993 Ju y 20 by E. W. Elst at the European outhern
190921229 894 1.7— 0.0 19971129 704 1.4— 0.0 Observatory.
. . Id. G. V. Williams (MPC 22959), S. Nakano (d, MPC 20062)
(8188)+ 1992 YE; = 1983 GS; = 1994 EY, , Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
Discovered 1992 Dec. 18 by Y. Mizuno and T. Furuta at Kani. M 332.39906 (2000.0) P Q
Id. G. V. Williams (MPC 23520) . n 0.30029871 w  168.40432 —0.05899318  —0.99694215
%Och 1997 Dec. 18.0 TT = JDT 2450800.5 p Williams a 2.2085153 Q  284.96201  +0.91159077  —0.03287848
261.47985 (2000.0) Q e 0.1221443 i 3.04065  +0.40684405 —0.07088975
n 0.17561365 ~ w  57.16736  —0.93415819  —0.29366879 P 398 H 140 a 05 U 9
a 3.1581338 Q 105.05410 +0.21443160 —0.91606760 Residuals in seconds of arc
e 0.1297706 ) 12.11968 +0.28525000  —0.27309117 19760502 809 (2.9— 0.24+) 19930720 809 (2.8— 0.3—) 19971029 704 0.9— 0.2+
- g2 6o o WO msGer i) Bmaie e es op wmiem o o
. . 19820130 688 1.0+ 0.5+ 199 0 809 0.9— 0.3+ 19971 8— 0.1—
Residuals in seconds of arc 3 3 19820130 688 0.2— 04— 19930724 809 0.8— 0.0 19971029 566 0.0 0.7+
19830411 095 0.7+ 1.6+ 19940312 098 1.0— 0.2+ 19940406 111 0.3— 0.2+ 10520130 688 12+ 06— 19930726 809 19+ 0.2+ 19971020 266 0.0 0.6+
e 1a1e aoo UAT LT eitaiz ot 0T bt loerinas soo 8'}1 0 19820130 675 0.2— 124 19930726 809 (2.84 0.14) 19971029 566 0.0 0.6+
19921218 403 08— 17— 19940318 108 04— 14— 19971029 566 0.1 02— 19820131 675 0.8— 1.1+ 19930726 809 (2.4+ 1.54+) 19971030 704 0.1— 0.8—
19921218 403 0.7— 0.0 19940318 108 0.2+ 0.6+ 19971020 566 0.3+ 0.0 19890403 809 (3.6— 4.74) 19971022 704 0.4+ 0.9+ 19971030 704 1.0— 0.0
10021225 403 04+ L2+ Y 10940329 111 014 06 19971029 566 0.0  0.3— 19890403 809 (3.4— 5.0+) 19971022 704 1.24+ 0.1+ 19971030 704 1.6— 0.6—
: Ty : : : : 19890403 809 (3.8— 4.5+) 19971022 704 1.2+ 0.1+ 19971030 704 0.5+ 0.4—
19921225 403 (3.4— 1.7—)Y 19940329 111 0.8+ 0.2— 19971029 566 0.1+ 0.1— 19890405 809 09— 154 19971022 704 101 054 19971030 704 05 09—
19921229 403 (2.8+ 1.1—) 19940329 111 0.5— 0.1— 19971224 426 0.8+ 0.3— 10300405 809 13— 1491 19071092 704 084 04 10971030 127 055 01—
19921229 403 (2.24+ 1.5—) 19940329 111 0.4+ 0.3+ 19971224 426 0.5+ 0.4— 10890405 809 15— D71 10071023 567 04- 02— 19971030 127 04 01—
19921229 403 1.4+ 07— 19940406 111 0.8+ 11— 19971224 426 0.3— 0.3 19920228 675 1.0+ 0.1— 19971023 367 0.1— 0.8+ 19971030 127 0.24+ 0.1+
19921230 886 (2.1 2'4’)}( 199303 06 111 0.1+ 05— 19971225 326 0.0 0.3— 19920228 675 0.5+ 0.2— 19971027 127 0.0  0.6— 19971106 704 0.4+ 1.4+
%ggiégfg ggg ?'8: %gi }8848482 %ﬂ (1)'2; 8'3: %gggg gg 432 8?: 8'“;’; 19920302 809 0.1+ 1.0+ 19971027 127 0.2— 0.6— 19971106 704 0.3— 0.8+
: : : : : : 19920305 809 0.3+ 0.2+ 19971027 127 0.2— 0.8— 19971106 704 1.8+ 0.1+
_ _ 19920309 809 1.8+ 1.8— 19971028 127 0.3+ 0.3— 19971106 704 1.3— 0.9+
(8189)+ 1992 YG3 = 1982 DM = 1994 JH 19920407 809 0.4— 0.4+ 19971028 127 0.1— 0.3— 10971106 704 0.9+ 0.7+
Discovered 1992 Dec. 30 by T. Hioki and S. Hayakawa at Okutama. 19930713 809 1.1+ 1.84 19971028 127 0.2— 0.0 19971218 758 0.2— 1.3+
Id. K. Watanabe (MPC 23675), G. V. Williams (ibid.) 19930713 809 0.4+ 1.2+ 19971029 704 1.9— 0.3+
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19930713 809 0.7+ 13+ 19971029 704 1.0= 0.5+
o 308??831960 (2?2039)260 0 77751979 0 627%3925 (8191)« 1993 OX, = 1980 VA4 = 1990 SGz0
n : w ’ ’ ’ Discovered 1993 July 20 by E. W. Elst at the European Southern
a 3.1422181 Q  124.26842  +0.57288034  —0.72541990 Observatory
e 0.1513108 7 1.77964 +0.25816452  —0.28210607 Id K Kinoéhita (MPC 24394)
P 557 o122 G 0I5 v 2 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
Residuals in seconds of arc M 1.67280 (2000.0) P Q
10820221 688 (0.3— 2.7—) 19930119 801 0.0 0.6— 19940514 691 (2.1— 0.5—) : :
19820221 688 (0.6— 3.0—) 19930119 801 0.1— 0.1— 19940514 691 1.1— 0.8— n 0.28945236 w  109.60113 +0.60792518  —0.79291271
19880318 675 0.1— 0.5— 19930120 801 0.4+ 0.9— 19940514 691 1.0— 0.7— a 2.2633479 Q 302.88969 +0.70873834  40.56543157
19880318 675 0.5+ 1.4+ 19930120 801 0.3+ 0.6— 19961005 809 (2.6+ 3.5+) .
19921230 877 1.1+ 0.8+ 19930120 877 0.7+ 1.0— 19961005 809 (1.4+ 3.0+) ?3 0'31(1)90462 ZH 14%1'82797 G+0.357193427 +0'227104175
19921230 877 0.5+ 0.9— 19930120 877 0.5— 0.1— 19961005 809 (0.54+ 2.9+) . 3. : 0.15 U
19930102 877 0.4— 0.1+ 19930121 894 0.6— 0.5+ 19971129 704 0.5+ 0.3+ Residuals in seconds of arc
19930102 877 0.6— 0.5— 19930121 894 0.7— 0.1— 19971129 704 0.6— 1.0+ 19801101 675 0.6+ 0.1+ 19950123 691 0.2— 0.4— 19950206 691 0.7— 0.3—
19930113 400 1.0+ 1.1— 19930122 411 0.2— 0.3— 19971129 704 0.0 1.6+ 19801102 675 0.1— 0.1— 19950124 897 0.7+ 0.1+ 19950206 691 0.5— 0.2—
19930113 400 (2.8+ 0.9—) 19930122 411 0.5— 0.4— 19971129 704 0.2+ 0.1+ 19900919 675 0.6— 0.9— 19950124 897 0.5+ 0.4+ 19950206 691 0.1— 0.3—
19930114 400 0.1— 0.3+ 19930122 411 0.3— 0.4— 19971129 704 0.4+ 0.7+ 19900919 675 0.1— 1.0— 19950125 897 1.1+ 0.3— 19971119 127 0.7+ 0.4—
19930114 400 (2.2+ 0.1—) 19930128 877 1.3— 0.6+ 19971204 704 0.1+ 1.2— 19930713 809 0.0 0.8— 19950125 897 0.4+ 0.8— 19971119 127 0.4+ 0.2—
19930117 586 0.0 0.2+ Y 19930128 877 0.8— 0.2— 19971204 704 0.1+ 1.3— 19930713 809 0.3+ 0.5— 19950125 887 1.0+ 0.2+ 19971209 725 0.8+ 0.4+
19930117 586 0.1— 0.5+ Y 19930129 411 0.1— 0.5+ 19971204 704 0.5+ 1.6— 19930713 809 0.8+ 1.4— 19950125 887 0.6+ 0.3+ 19971209 725 0.2— 0.3+
19930117 877 1.1+ 0.2— 19930129 411 0.24+ 0.5+ 19971204 704 0.4— 2.0— 19930720 809 (0.9+ 2.8—) 19950127 691 1.0— 0.3— 19971209 725 1.0+ 1.4+
19930117 877 0.9+ 0.1+ 19930129 411 0.1— 0.1+ 19971204 704 (0.4— 2.2—) 19930720 809 (1.0— 2.5—) 19950127 691 1.0— 0.1— 19971209 725 0.5— 0.3+
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19930720 809 (0.4+ 3.2—) 19950127 691 1.1— 0.2— 19971215 725 0.0  0.4— 19930920 589 0.1— 0.6+ 19950228 589 0.7+ 0.6+ 19971228 589 0.6+ 0.6
19930724 809 0.3+ 0.5— 19950128 385 0.2+ 1.0— 19971215 725 0.8— 0.3— 19930920 589 0.4— 0.2+ 19950228 589 0.5+ 0.7+ 19971228 589 0.8+ 0.2
19950105 033 0.5— 0.3+ 19950128 385 0.0 1.1— 19971226 566 0.7— 0.2+ 19930922 589 1.2+ 0.3+ 19950309 589 0.2+ 0.7+ 19971228 589 0.2+ 0.1
19950106 033 0.3— 0.5+ 19950129 897 0.3— 0.1+ 19971226 566 0.1— 0.7+ 19930922 589 0.1+ 0.6— 19950309 589 0.1— 0.9+ 19980106 589 0.3— 0.7
19950108 033 0.1+ 0.4+ 19950129 897 0.6+ 0.2+ 19971226 566 0.3— 0.2— 19930922 589 0.1+ 0.5+ 19950309 589 0.1— 0.7+ 19980106 589 0.2— 0.2
19950123 691 1.0— 0.9— 19950129 897 0.1+ 0.7— 19930923 589 0.2+ 0.7— 19960819 589 (3.5— 0.8—) 19980106 589 0.3+ 0.3
19930923 589 0.3+ 0.1+ 19960819 589 0.4+ 0.9—
(8192)x 1993 RB 19930923 589 0.3— 0.8— 19960819 589 0.4+ 1.1—
Discovered 1993 Sept. 10 by A. Vagnozzi at Stroncone.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams (8194)* 1993 SB; = 1950 TC; = 1982 RC3; = 1988 JV;
M 325.08461 (2000.0) P Q Discovered 1993 Sept. 16 by K. Endate and K. Watanabe at Kitami.
n 0.29756648 w 161.21321 —0.75426311 —0.65426893 Id. T. B. Spahr (MPC 30452)
a 2.2220136 Q  337.63585  +0.58238017  —0.62803963 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
e 0.0525926 7 8.30337 +0.30318393  —0.42130559 M 158.00533 (2000.0) P Q
P 3.31 H 154 G 0.15 U 1 n 0.27510731 w 282.42392 +0.08136321  +0.99657926
Residuals in seconds of arc a 2.3413588 Q  352.19949 —0.86797086  4-0.06370510
19930910 589 0.0 0.6— 19930923 595 0.3— 0.1— 19950309 589 0.3— 0.1+ : _
19930910 589 0.0 0.7— 19930923 595 0.4+ 0.6— 19950323 589 0.1+ 0.1— € 0.0288817 v 6.12621 0.48990470  +0.05264437
19930910 589 0.6+ 0.6— 19930923 595 0.4— 0.3— 19950323 589 0.6— 0.7+ P 3.58 H 131 G 015 U 2
19930910 589 0.4+ 0.1— 19931004 589 0.3+ 0.5+ 19950403 589 0.4— 0.2— Residuals in seconds of arc
19930911 589 0.2+ 0.24 19931004 589 0.3+ 0.7+ 19950403 589 0.0 0.9+ 19501013 024 0.2+ 0.1+ 19930918 400 (3.2— 1.74) 19971119 900 0.5— O.
19930911 589 0.1+ 0.2+ 19931004 589 0.0 1.2+ 19950403 589 0.4— 0.7— 19820913 095 0.3+ 0.5+ 19931011 400 0.1+ 0.5— 19971119 900 0.4— O.
19930911 596 (4.2— 2.14) 19931004 589 0.1— 0.6+ 19960713 589 0.4+ 0.5+ 19880511 413 0.3+ 0.2+ 19931011 400 0.24+ 0.0 19971206 704 1.6+ O.
19930911 589 0.8+ 0.94 19931212 589 0.2+ 0.4— 19960713 589 0.1+ 0.9+ 10880511 413 1.0— 1.0+ 19931014 675 0.9— 0.5— 19971206 704 (2.2+ 2.
19930911 596 (2.4— 1.94) 19931212 589 0.4— 0.2+ 19960713 589 0.4+ 0.1+ 19930916 400 1.5— 0.0 19931014 675 1.1— 1.3— 19971230 566 0.2+ O.
19930912 589 1.0— 1.74 19931212 589 0.1+ 0.5— 19960713 589 0.5— 0.2— 19930916 400 0.5+ 0.0 19960711 413 0.0 0.2— 19971230 566 0.4+ O.
19930912 589 0.3+ 0.4+ 19941211 589 0.6— 0.6+ 19960809 589 2.0— 0.1— 19930918 400 0.7+ 1.0+ 19960711 413 0.7+ 0.9+ 19971230 566 0.4+ O.
19930913 589 0.9— 0.2— 19941211 589 0.4— 0.3+ 19960809 589 0.8— 0.7+
19930913 589 0.1— 0.2— 19941211 589 0.1+ 0.8+ 19960820 589 0.2+ 0.6—
19930913 589 0.1— 0.5+ 10941211 589 0.6— 0.4— 19960820 589 1.1+ 0.4+ (8195)* 1993 UC, = 1962 RC = 1976 EJ = 1986 XW,
19930916 589 0.4— 0.3+ 19950105 589 1.3— 0.6— 19971207 589 0.1+ 0.8+ Discovered 1993 Oct. 19 by E. F. Helin at Palomar.
19930916 589 0.9— 0.0 19950106 589 0.0 0.1+ 19971207 589 0.1— 0.0 Id. G. V. Williams (MPC 22820)
19930916 589 0.6— 0.1+ 19950106 589 0.5+ 0.3+ 19971208 589 0.1+ 0.2+ = -
19930917 589 1.1+ 0.7— 19950128 580 1.2+ 1.6+ 19971228 589 0.2— 0.1— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19930917 589 0.1+ 0.3+ 19950128 589 1.0+ 0.0 19971228 589 0.3— 0.2— M 64.14806 (2000.0) P Q
19930917 589 0.1— 0.3+ 19950203 589 0.4+ 0.1+ 19971229 589 0.8— 0.9— n 0.25561108 w 79.65434 +0.92371870  40.31872395
19930917 589 0.2— 0.3+ 19950203 589 0.1— 0.1— 19971229 589 0.5+ 0.1— _
19930919 589 0.5+ 0.3+ 19950220 589 0.9+ 0.0 19971229 589 0.2+ 0.2— a 2'1158949? Q 2%'20894 0'37712333 +0'Z?§?gi’59
19930919 589 0.7— 0.5— 19950220 589 0.8+ 0.1+ 19971229 589 0.3+ 0.2+ € 0.175580 v 40738 +0.0668445 +0. 63
19930919 589 0.5— 0.7— 19950221 589 0.7+ 0.4+ 19971229 589 0.0 0.3— P 3.86 H 127 G 0.15 U 2
19930920 589 0.0 0.7+ 19950221 411 0.5+ 1.2+ 19971229 589 0.0 0.0 Residuals in seconds of arc
19930920 589 0.3+ 0.7— 19950221 411 1.1+ 0.0 19980106 589 0.5+ 0.0 19551212 675 2.2+ 0.9+ 19931019 675 0.8+ 0.7— 19971206 704 0.9— 0.
19930920 589 0.1— 0.3+ 19950227 589 0.3+ 0.0 19980106 589 0.0  0.5— 19551212 675 0.7— 0.3+ 19931021 675 0.3+ 1.5— 19971206 704 0.7+ O.
19930922 589 0.2— 0.2— 19950309 589 0.6— 0.4— 19980106 589 0.1+ 0.3+ 19620906 760 1.1— 1.1+ 19931109 675 (2.6+ 0.24) 19971216 631 0.1+ O.
19930922 589 0.0 0.0 19950309 589 0.5— 0.4+ 19760307 808 1.1— 0.0 19931109 675 0.6+ 1.6— 19971216 631 0.1— 0.
19760307 808 1.0— 0.6+ 19971101 367 0.3+ 0.2+ 19971217 631 0.1— O.
(8193)+ 1993 SF ) 19861201 010 1.2— 1.7— 19971101 367 0.2+ 0.2+ 19971217 631 0.4+ O.
Discovered 1993 Sept. 17 by A. Vagnozzi at Stroncone. 19861201 010 0.5+ 0.1+ 19971130 566 0.1— 0.3+ 19971221 691 1.7— O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19861201 010 1.7+ 2.3— 19971130 566 0.0 0.6+ 19971221 691 1.9— 0.
W sy 20000) P Q losiias o 0o Oor deoTiam de oir oot leoTiam Gl le- 0
n 0.28982391 w 141.94280 —0.15759157  —0.98606350 19931019 675 0.4+ 0.6— 19971206 704 1.1— 0.8+
a 2.2614131 Q 317.04959 +0.88574473 —0.11727077
e 0.1106629 i 4.48876 +0.43660185  —0.11800989 (8196)* 1993 UB; = 1975 VM = 1979 XV, = 1986 TC,
P 3.40 H 157 G 0.15 U 1 Discovered 1993 Oct. 16 by E. F. Helin at Palomar.
Residuals in seconds of arc Id. G. V. Williams (MPC 22820)
19930917 589 0.6+ 0.2+ 19930923 595 1.8— 0.2— 19971207 589 0.7+ 0.0 = -
19930917 589 0.4+ 0.1+ 19930923 595 0.6+ 0.7+ 19971207 589 0.2— 1.0+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19930917 589 0.3— 0.1— 19931010 589 0.7— 0.4+ 19971207 589 0.6— 0.4+ M 8.87216 (2000.0) P Q
19930917 589 0.7+ 0.5+ 19931010 589 0.4— 0.5+ 19971224 589 0.8— 0.5— n 0.27153227 w 171.68282 +0.61598948  —0.78316691
19930919 589 0.1— 0.6+ 19931113 589 0.3— 0.1+ 19971224 589 0.5— 1.4—
19930919 589 1.7— 0.1— 19931113 589 0.2+ 0.4+ 19971224 589 0.1+ 0.9— a 2.3618651 8 240.24954 +0.71700783  +0.60203802
19930919 589 0.5— 0.6+ 10931113 589 0.2— 1.14 10971224 589 0.4— 0.1— e 0.0852120 { 5.61130 +0.32627709  +0.15556289
19930920 589 0.24 0.1— 19950228 589 0.7+ 0.1— 19971225 589 0.4— 1.0— P 3.63 H 135 G 0.15 U 1
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Residuals in seconds of arc

19751101 095 (0.8— 5.3+) 19931019 675 0.9— 0.3+ 19971029 566 0.6—
19791214 095 0.24 2.5— 19931109 675 0.4— 1.3— 19971029 566 0.1—
19791218 095 0.3— 1.3+ 19931109 675 0.5+ 0.5+ 19971129 704 1.7+
19861003 095 (0.2+ 3.2—) 19931110 675 0.2— 1.9— 19971129 704 0.4—
19861007 095 0.0 1.6— 19931110 675 1.7+ 0.1+ 19971129 704 0.1—
19861011 095 (4.5+ 0.0 ) 19950131 801 0.6+ 0.0 19971129 704 0.3+
19931012 675 0.6+ 0.0 19950131 801 0.1+ 0.4— 19971129 704 0.0

19931012 675 0.3+ 0.2+ 19950327 801 0.0 0.1+ 19971227 426 0.4—
19931014 675 1.14 0.9+ 19950327 801 0.1— 0.0 19971227 426 0.2—
19931014 675 0.1— 0.4— 19950329 801 0.2+ 0.0 19971227 426 0.1—
19931016 675 0.7— 1.3+ 19950329 801 0.3+ 0.3+ 19971228 426 0.4—
19931016 675 0.9— 0.6+ 19960605 689 1.0— 0.8— 19971228 426 0.3—
19931019 675 0.1+ 1.6+ 19971029 566 0.4— 0.4— 19971228 426 0.5—

(8197)% 1993 VX = 1979 YN,
Discovered 1993 Nov. 15 by T. Kobayashi at Oizumi.
Id. S. Nakano (MPC 23126)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 316.88291 (2000.0) P Q

n 0.21236548 w 336.84939 +0.37425816  —0.91714228
a 2.7823607 Q 90.94273 +0.87080054  +0.29678003
e 0.1429559 i 7.87787 +0.31880598  +0.26602943
P 4.64 H 124 G 0.15 U 1
Residuals in seconds of arc

19550724 675 0.0 0.1+ 19931124 411 0.2+ 0.3— 19950328 411 2.1+
19550724 675 0.2— 0.5— 19931124 411 0.5+ 0.3— 19950328 411 0.2—
19791223 095 (3.9— 1.04) 19931204 411 0.1+ 0.4+ 19950401 801 0.1—
19791223 095 (5.2— 1.24) 19931204 411 0.5+ 0.1+ 19950401 801 0.1+
19881009 675 0.3+ 0.5— 19931204 411 0.7+ 0.2+ 19950401 411 0.1+
19881009 675 0.1+ 0.2— 19931212 411 0.0 0.1+ 19950401 411 0.5+
19881104 675 0.9+ 0.4+ 19931212 411 0.24 0.1+ 19950403 411 0.0
19881104 675 0.5+ 0.1+ 19931212 411 0.0 0.1— 19950403 411 0.9—
19900330 675 14— 0.2— 19931217 894 1.2+ 0.3— 19950419 411 0.2—
19900330 675 1.0— 0.2— 19931217 894 (3.1— 2.8—) 19950419 411 0.3+
19931115 411 0.1— 0.0 19931218 894 0.1— 0.1+ 19960615 801 1.2+
19931115 411 0.3— 0.3— 19931218 894 0.7— 1.0+ 19960615 801 0.7+
19931115 868 1.0+ 0.1— 19931219 894 1.4— 0.4+ 19970830 540 1.9—
19931115 868 0.0 0.7+ 19931219 894 0.1— 0.4— 19970830 540 0.1+
19931116 411 0.8— 0.3— 19940104 411 0.6+ 0.8— 19970830 540 0.3—
19931116 411 1.0— 0.4— 19940104 411 0.5+ 0.2— 19970831 540 0.8—
19931116 411 1.3— 0.2— 19940104 411 0.5+ 0.4— 19970831 540 0.1+
19931116 868 0.1+ 0.4+ 19950227 801 0.7— 0.8+ 19970831 540 0.3+
19931116 868 0.3+ 0.3+ 19950227 801 0.7— 0.3+ 19970901 367 0.1—
19931118 411 0.1+ 0.0 19950302 801 0.9— 0.1+ 19970901 367 0.1—
19931118 411 0.0 0.1— 19950302 801 0.7+ 0.0 19971221 411 0.5—
19931118 411 0.2+ 0.1+ 19950328 801 0.1+ 0.2+ 19971221 411 0.1+
19931124 411 0.4+ 0.0 19950328 801 0.2+ 0.2+

(8198)+ 1993 VE; = 1996 KCy
Discovered 1993 Nov. 11 by S. Ueda and H. Kaneda at Kushiro.
Id. B. G. Marsden (MPC 27716)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden

M 45.30088 (2000.0) P Q

n 0.23871319 w 117.17296 +0.93970777  +0.29887242
a 2.5736636 Q 225.97036 —0.33248938  40.91216610

e 0.1894072 i 13.36594 +0.08000074  +0.28040736
P 4.13 H 139 G 0.15 U 2
Residuals in seconds of arc

19920503 809 0.3+ 1.0+ 19960519 809 1.8— 1.7+ 19971023 399 1.2—
19920503 809 0.1— 0.2— 19960519 809 1.5— 1.5+ 19971025 399 0.0
19920503 809 0.4+ 0.1+ 19960519 809 1.8— 1.0+ 19971025 399 1.9—
19931111 399 0.1+ 0.3+ 19960522 809 1.84 0.1— 19971026 098 0.7+
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19931111 399 0.0 0.7— 19960522 809 0.7+ 1.5— 19971026 098 (0.7— 2.7—)
19931116 399 0.5— 0.7— 19960522 809 0.3+ 0.1— 19971219 426 0.6+ 0.2+
19931116 399 04— 0.4+ 19960523 809 1.1+ 0.3— 19971219 426 0.6+ 0.5—
19931122 399 0.6+ 1.7+ 19960523 809 0.7+ 0.1— 19971219 426 0.6— 0.3+
19931122 399 0.4— 0.8+ 19960523 809 0.7+ 0.4— 19971221 426 1.44 0.1—
19960514 566 0.1— 0.4— 19971011 399 0.5+ 0.9— 19971221 426 0.9+ 0.2—
19960514 566 0.2— 0.1— 19971011 399 0.5— 0.0 19971221 426 0.6+ 0.1—
19960514 566 0.3— 0.6— 19971023 399 0.3+ 0.6+
(8199)* 1993 XR
Discovered 1993 Dec. 9 by T. Kobayashi at Oizumi.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 128.62048 (2000.0) P Q
n 0.23723824 w 208.69370 +0.28900050  4-0.93270528
a 2.5843198 Q 78.79581 —0.83097169  40.35629781
e 0.1797477 i 12.70444 —0.47535751  —0.05579191
P 4.15 H 136 G 0.15 U 1
Residuals in seconds of arc
19931209 411 04— 0.7— 19950125 411 0.8+ 1.7— 19971129 704 (2.7— 0.9-)
19931209 411 0.6+ 0.5+ 19950125 411 0.7+ 0.5— 19971129 704 1.2— 0.2—
19931211 411 0.7+ 1.2+ 19950129 411 0.6— 0.4+ 19971129 704 1.7— 0.2—
19931211 411 0.6+ 0.8+ 19950129 411 0.9— 0.2+ 19971130 566 1.6+ 1.6—
19931211 411 0.5+ 1.1+ 19950210 411 1.0— 0.3+ 19971130 566 1.6+ 0.9—
19931214 411 1.5— 0.4— 19950210 411 1.4— 0.5— 19971130 566 1.9+ 1.5—
19931214 411 0.1— 2.0— 19950305 411 0.1— 0.8+ 19971204 704 0.2+ 0.4—
19931214 411 (1.7+ 3.2—) 19950305 411 0.6— 0.1+ 19971204 704 1.3+ 0.6—
19931218 411 0.5+ 0.4+ 19960708 423 0.1— 0.1+ 19971204 704 0.2— 0.7—
19931218 411 0.8— 0.1— 19960708 423 0.4— 04+ 19971204 704 0.5+ 1.3—
19931218 411 14— 0.2— 1996 0708 423 0.0 0.2— 19971205 704 0.5— 0.1+
19940101 411 (0.5— 2.54) 19960708 423 0.1+ 0.4— 19971205 704 1.1— 0.6—
19940101 411 1.2+ 0.2— 19960708 423 0.1— 0.5+ 19971205 704 1.2— 0.6+
19940104 411 (0.5— 2.64) 19960708 423 0.5— 0.3+ 19971205 704 0.6— 1.0+
19940104 411 0.2— 1.2+ 1996 0708 423 0.6— 0.3— 19971205 704 0.74 1.6+
19940104 411 0.3— 0.2— 19960711 423 0.7+ 0.8— 19971229 566 0.3— 0.3+
19950112 411 0.1+ 0.0 19960711 423 0.3+ 0.6— 19971229 566 0.0 0.2+
19950112 411 0.5+ 14— 19960711 423 0.3+ 0.6— 19971229 566 0.2+ 0.3+
19950112 411 1.4+ 1.0— 19960711 423 0.2+ 0.7— 19980102 704 0.4+ 0.4+
19950114 411 0.84 0.4— 19960711 423 0.4+ 1.1— 19980102 704 0.1+ 0.0
19950114 411 0.1— 0.5+ 19960714 423 1.3+ 0.5— 19980102 704 0.1— 0.6—
19950114 411 0.1+ 1.0— 19960714 423 1.5— 0.8— 19980102 704 0.2+ 0.3—
19950125 411 0.8— 1.4— 19960715 423 0.2+ 0.4—
(8200)+ 1994 AY; = 1992 RJ, = 1992 SV
Discovered 1994 Jan. 7 by M. Hirasawa and S. Suzuki at Nyukasa.
Id. B. G. Marsden (MPC 23343)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden
M 352.55706 (2000.0) P Q
n 0.23209389 w 295.67962 —0.04955209  —0.99871294
a 2.6223676 Q  157.15288 +0.92605433  —0.04999927
e 0.1258350 ) 1.59671 40.37412294  —0.00851667
P 4.25 H 134 G 0.15 U 2
Residuals in seconds of arc
19920902 809 1.7+ 0.8— 19940108 408 0.4+ 1.0— 19960810 566 0.0  0.1—
19920902 809 1.1+ 0.8— 19940108 408 (0.6+ 2.6—) 19960810 566 0.0 0.1+
19920902 809 0.6+ 1.5— 19940112 399 0.84 0.5— 19971204 704 0.0 0.3—
19920903 809 (0.7— 2.8—) 19940112 399 0.5+ 0.6— 19971204 704 (1.1+ 2.64)
19920922 809 0.7— 0.4+ 19940115 399 0.6+ 0.6— 19971204 704 0.1— 0.3+
19920922 809 0.8— 0.4+ 19940115 399 0.9+ 0.0 19971204 704 0.1+ 0.9-—
19920922 809 1.4— 0.6+ 19940116 691 1.0— 0.3+ 19971204 704 1.5+ 0.3—
19920923 809 0.6+ 1.3+ 19940116 691 (2.3— 0.34) 19971207 104 0.6+ 0.3+
19920923 809 0.6— 0.2+ 19940116 691 1.7— 0.5+ 19971207 104 0.1+ 0.2+
19920923 809 0.5— 0.1+ 19940130 010 0.2— 0.84 19971207 104 0.0 0.3+
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19940107 408 (2.2+ 0.84) 19940130 010 0.6— 1.0+ 19980112 758 0.7—
19940107 408 0.1+ 0.8— 19960810 566 0.0 0.2— 19980112 758 1.7—

(8201)* 1994 AH,

Discovered 1994 Jan. 5 by G. J. Garradd at Siding Spring.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

Williams

M 326.29557 (2000.0) P Q

n 0.24537936 24.83645 —0.98555713  40.16323646
a 2.5268378 164.35850 —0.16931461  —0.95475178
e 0.7109874 i 9.62217 +0.00311567  —0.24860189
P 4.02 H 163 G 0.15 U 1

Residuals in seconds of arc (or two decimals in units of degrees)

+

R

19811216 413 0.8— 1.0+ 19940603 557 0.4— 0.8+ 19940702 658 0.7
19811216 413 0.7+ 0.5+ 19940603 557 0.5— 0.7+ 19940702 540 1.0
19940105 413 2.0+ 0.9— 19940603 557 0.2— 0.2+ 19940702 540 0.9
19940105 413 1.8+ 1.5+ 19940603 557 0.7— 0.4+ 19940702 540 0.4
19940107 413 0.24 0.5— 19940608 540 1.0+ 1.1+ 19940702 540 0.9
19940116 413 0.2— 0.2+ 19940608 540 0.5+ 0.6+ 19940702 540 0.3
19940121 413 0.2— 0.6+ 19940608 540 (0.5— 2.04) 19940703 557 0.1
19940121 413 0.2— 0.5+ 19940608 540 1.0— 1.4+ 19940703 557 0.1
19940121 413 0.1— 0.1— 19940608 540 0.4— 1.9+ 19940703 557 0.1
19940121 413 0.5— 1.1+ 19940608 540 0.5+ 1.7+ 19940703 557 0.0
19940121 413 0.6+ 0.1+ 19940614 557 0.1— 0.2+ 19940704 557 0.0
19940122 413 0.34 0.1— 19940614 557 0.2— 0.1+ 19940705 801 0.3
19940122 413 0.2+ 0.1— 19940615 557 0.1— 0.3+ 19940705 801 0.2
19940122 413 0.7+ 0.3— 19940615 557 0.3— 0.2+ 19940706 557 0.2
19940122 413 0.5+ 0.4— 19940615 540 0.0 0.8+ 19940706 557 0.4
19940123 413 0.5— 0.3+ 19940615 540 0.3+ 0.6— 19940706 557 0.3
19940123 413 0.5— 0.2+ 19940615 540 0.1— 0.8+ 19940706 557 0.4
19940125 360 0.0 0.2— 19940615 540 1.1+ 1.6+ 19940707 801 0.3
19940125 360 0.5— 0.2— 19940616 696 0.1— 0.4— 19940707 801 0.7
19940129 385 0.3+ 0.2— 19940620 557 0.1+ 0.4+ 19940709 711 (0.2
19940129 385 0.1+ 0.1— 19940620 557 0.1+ 0.7+ 19940709 360 0.8
19940130 360 0.5— 0.7+ 19940620 557 0.0 0.6+ 19940709 360 0.7
19940130 360 0.0 0.2— 19940620 557 0.1+ 0.4+ 19940711 323 0.9
19940205 658 0.1— 0.1— 19940621 557 0.2+ 0.6+ 19940713 657 0.9
19940205 658 0.2— 0.0 19940621 557 0.24+ 0.5+ 19940713 657 0.7
19940205 658 0.2— 0.1+ 19940622 657 0.3— 1.3— 19940716 540 0.3
19940208 658 0.0 0.1— 19940622 657 0.3— 0.9— 19940716 540 0.7
19940208 658 0.5— 0.3— 19940622 657 0.3— 1.0— 19940716 540 0.6
19940208 658 0.4— 0.2+ 19940622 540 0.2— 0.1+ 19940725 413 0.1
19940212 587 0.0 0.5+ 19940622 540 0.1— 0.3— 19940725 413 0.0
19940212 587 0.5+ 0.1+ 19940622 540 0.4— 0.6— 19940729 540 1.3
19940212 587 0.4— 0.6+ 19940622 540 0.7— 0.3— 19940729 540 0.4
19940216 104 0.84 1.5— 19940623 587 0.2— 0.9+ 19940729 540 0.4
19940216 104 1.9— 0.3— 19940623 587 0.1+ 0.2+ 19940729 540 1.5
19940216 104 1.9— 1.4+ 19940623 587 0.2+ 0.0 19940804 540 0.5
19940216 104 (3.1— 2.84+) 19940624 540 0.4— 0.7— 19940804 540 1.1
19940217 711 0.0 0.9+ 19940624 540 0.24 0.9— 19940804 540 1.2
19940220 413 0.4+ 0.4+ 19940624 540 0.84 0.4— 19940807 360 0.2
19940220 413 0.9+ 0.8+ 19940624 540 0.3+ 1.0— 19940807 360 0.4
19940304 360 0.3+ 0.4— 19940624 540 0.44 0.6— 19940808 801 0.3
19940304 360 0.84 0.8— 19940624 540 0.5— 0.8— 19940816 413 0.2
19940307 658 1.7— 0.4— 19940624 540 0.8— 1.6— 19940816 413 0.4
19940307 658 1.7— 0.4— 19940624 540 1.5— 0.8— 19971031 711 1.4
19940307 658 1.9— 0.6— 19940625 540 0.3+ 0.0 19971031 711 1.0
19940310 557 0.3+ 0.1— 19940625 540 0.2+ 0.3+ 19971101 711 0.1
19940310 557 0.3— 0.4+ 19940625 540 0.2— 0.0 19971101 711 0.2
19940313 801 1.0— 0.8— 19940625 540 0.0 0.3— 19971102 711 0.0
19940313 801 0.3— 0.4+ 19940628 711 0.2— 0.2— 19971102 711 0.2
19940319 413 0.3— 0.1+ 19940628 071 (3.5— 7.64+) 19971106 381 0.1
19940319 413 0.6— 0.0 19940628 071 (3.9— 12.34+) 19971106 381 0.1
19940322 413 0.2— 0.1— 19940629 657 0.1— 0.7+ 19971106 381 0.0
19940328 587 1.3+ 1.6— 19940629 657 0.2— 0.3+ 19971124 360 0.1
19940328 587 0.3— 0.7— 19940629 657 0.3— 0.7+ 19971124 360 0.4
19940402 413 0.3— 0.4— 19940630 596 (3.5— 1.4+4) 19971124 360 0.2

LbFF L+

\
TF+ + + T T+ ++1

~

I +++ 11

TFTFTT +F T F+F 1+t FF+F++1
PFTFFFTT

I +++1

IF
THFTF+1++]

O 0000000000000 0000r 000000000 000ON0000000000000000000
BNNRFWRWOONNETWTORUUIITOFRFWWORWHERWWOWONRERNUIINOFOFRERBRWNFEFNFHDDWWWIINN

+++
FEIFEF

—

M.P.C. 31087
19940402 413 0.2+ 0.2— 19940630 596 (2.8— 1.44) 19971209 658 0.3— 0.5—
19940421 658 0.7+ 1.0+ 19940630 596 (1.9— 2.64) 19971209 658 0.1— 0.1+
19940421 658 0.5+ 0.9+ 19940630 596 (1.2— 2.24) 19971209 658 0.4+ 0.4—
19940601 540 0.5+ 1.2+ 19940630 071(0.00— 0.04+) 19971224 360 0.8+ 0.6+
19940601 540 1.4+ 1.2— 19940630 071(21.2— 31.04) 19971224 360 0.6+ 0.7+
19940601 540 0.8+ 0.1+ 19940701 540 0.1+ 0.4+ 19971224 360 0.7+ 0.8+
19940601 540 0.3— 1.1+ 19940701 540 0.0 0.0 19980101 711 0.4— 0.5+
19940601 540 0.2+ 1.5+ 19940701 540 0.24 1.0+ 19980101 711 0.5— 0.3+
19940601 540 0.94 1.0+ 19940701 540 0.1— 0.0 19980102 711 1.1— 0.4+
19940601 540 1.0+ 1.5+ 19940701 540 0.34 0.5+ 19980102 711 0.4— 0.4+
19940603 557 0.7— 0.4+ 19940702 658 0.5— 0.1+ 19980103 711 0.5— 0.1+
19940603 557 0.7— 0.5+ 19940702 658 0.5— 0.2— 19980103 711 0.4— 0.1+
(8202)+ 1994 CX, = 1959 CO = 1991 RO,
Discovered 1994 Feb. 11 by K. Endate and K. Watanabe at Kitami.
Id. S. Nakano (MPC 23244)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 247.26083 (2000.0) Q
n 0.19815635 73.08461 —0.97657040  40.21002046
a 2.9138289 Q 119.01746 —0.21216058 —0.90311523
e 0.0816147 7 3.07582 —0.03602978  —0.37453210
P 4.97 H 13.0 G 0.15 U 1
Residuals in seconds of arc
19590215 024 0.4+ 1.3+ 19940212 809 1.3— 0.4— 19971129 704 1.2— 0.1—
19910915 675 0.1— 1.1— 19940219 400 0.3+ 0.1+ 19971129 704 0.1+ 0.3—
19910915 675 0.3+ 1.0— 19940219 400 0.9+ 1.6— 19971129 704 0.8— 1.2—
19910917 675 0.5+ 14— 19940303 400 0.5— 0.7+ 19971129 704 0.7— 0.9—
19910917 675 0.6+ 0.8— 19940303 400 1.7+ 1.1— 19971204 704 0.8+ 0.5+
19940207 809 (1.2— 2.9—) 19960910 566 0.0 0.3+ 19971204 704 (1.2+ 4.0+
19940207 809 (1.8— 2.6—) 19960910 566 0.1+ 0.3+ 19971204 704 0.7— 0.9+
19940207 809 (2.7— 3.3—) 19960910 566 0.0 0.3+ 19971204 704 0.2— 1.3+
19940209 809 (0.1— 2.9—) 19960914 566 0.2— 0.9+ 19971225 566 0.24 0.5—
19940209 809 (0.5— 3.6—) 19960914 566 0.24+ 0.9+ 19971225 566 0.7+ 0.5—
19940209 809 (1.5— 4.1—) 19960914 566 0.3— 0.9+ 19971225 566 0.4+ 1.0—
19940211 400 0.8— 1.3+ 19960915 566 0.0 0.4— 19971230 566 1.3+ 0.4+
19940211 400 1.1— 0.2+ 19960915 566 0.3— 0.1— 19971230 566 0.9+ 0.9+
19940212 809 0.1+ 1.0— 19960915 566 0.2— 0.4— 19971230 566 1.4+ 0.9+
19940212 809 0.3— 0.7— 19971129 704 2.0— 0.2—

(8203)+ 1994 CPio = 1974 RN = 1977 CQ: = 1991 RK,
Discovered 1994 Feb. 7 by E. W. Elst at the Furopean Southern Observatory.
Id. K. Ichikawa (MPC 23982), G. V. Williams (ibid.)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 85.61858 (2000.0) P Q

n 0.17702558 w 327.12599 +0.79316187  40.60896803

a 3.1413190 Q 355.33956 —0.53780126  +0.69480444

e 0.1339710 i 5.10125 —0.28576923  40.38262870

P 5.57 H 13.1 G 0.15 U 1
Residuals in seconds of arc

19740911 095 0.3+ 1.6— 19940209 809 0.0 0.5— 19950504 689 0.0 0.7—
19770211 675 0.8+ 0.0 19940209 809 (0.3+ 2.1—) 19971029 566 0.5— 0.5+
19770212 675 0.3+ 0.9+ 19940212 809 1.8+ 1.7— 19971029 566 0.4— 0.4+
19910910 033 0.0 0.24 19940212 809 1.1+ 1.1— 19971029 566 0.7— 0.5+
19910910 033 0.1— 0.1— 19940212 809 0.1— 1.1— 19971206 704 1.6+ 0.2+
19910911 033 0.5+ 0.2+ 19940215 675 0.3+ 0.0 19971206 704 2.0+ 1.9—
19911008 675 1.0— 1.6— 19940215 675 0.9+ 1.0— 19971206 704 (3.1+ 2.2—)
19911016 095 1.5+ 1.9+ 19940216 691 1.3— 1.1+ 19971206 704 0.3+ 0.6—
19940207 809 0.24 0.5+ 19940216 691 1.3— 1.2+ 19971231 691 1.2— 0.3+
19940207 809 0.7— 0.2— 19940216 691 1.4— 1.3+ 19971231 691 1.1— 0.2+
19940207 809 0.9— 1.0— 19950429 689 0.0 0.5+ 19971231 691 1.1— 0.3+
19940209 809 0.4— 0.0 19950430 689 (2.7— 0.14)
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(8204)* 1994 GC, = 1977 EN
Discovered 1994 Apr. 8 by K. Endate and K. Watanabe at Kitami.

Id. S. Nakano (MPC 23677)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

Nakano

M 268.74679 (2000.0) Q

n 0.18080566 89.01200 —0.99393501  —0.10160648
a 3.0973815 85.15543 +0.07637780  —0.91302309

e 0.1135165 2.41941 +0.07911784  —0.39505059
P 5.45 12.5 U 1
Residuals in seconds of arc

19770309 095 0.4+ 1996 1008 809 0.5+ 0.3— 19971204 704 0.6+
19770313 095 0.3— 19961010 809 (2.9+ 3.14) 19971204 704 0.3—
19940408 400 1.3+ 19961010 809 (2.24+ 2.84) 19971204 704 0.7+
19940408 400 (2.9— 19961010 809 (2.2+ 3.54+) 19971205 704 0.1—
19940409 400 (2.7+ 19971126 704 0.0 0.4+ 19971205 704 0.5+
19940413 400 0.4— 19971126 704 0.3— 0.6+ 19971205 704 0.2+
19940413 400 0.8+ 1.3+ 19971126 704 0.3+ 04— 19971205 704 0.2—
19940416 400 (1.7— 3.3+) 19971129 704 (3.4— 1.7—) 19971205 704 0.4+
19940416 400 1.9— 0.5+ 19971129 704 (2.2— 0.9—) 19971229 566 0.4+
19940506 400 0.8+ 0.0 19971129 704 (2.5— 0.7—) 19971229 566 0.5—
19940506 400 0.5— 1.7— 19971129 704 (2.5— 1.4—) 19971229 566 0.8+
19961006 684 0.3+ 0.1— 19971129 704 (2.3— 0.14) 19971231 704 0.7+
19961006 684 0.2+ 0.1— 19971130 566 (3.5— 2.0—) 19971231 704 0.8—
19961007 684 0.4+ 0.0 19971130 566 (3.4— 1.5—) 19971231 704 1.4—
19961007 684 0.3+ 0.1— 19971130 566 (3.4— 2.0—) 19971231 704 1.4—
19961008 809 1.1— 1.0+ 19971204 704 0.24 0.6—

19961008 809 1.0— 0.6+ 19971204 704 0.1+ 0.3—

(8205)*« 1994 PE;; = 1989 TA 5 = 1992 JO,
Discovered 1994 Aug. 10 by E. W. Elst at the European Southern

Observatory.
Id. K. Ichikawa (MPC 25218)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

Williams
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Residuals in seconds of arc

19491125 675 0.4— 0.4+ 19941128 411 0.4+ 0.7—
19491125 675 0.0 0.8— 19941128 411 0.1+ 0.3+
19811030 381 0.1+ 0.6— 19941206 411 0.0 0.5+
10811030 381 1.2+ 1.0— 19941206 411 0.4+ 0.4+
19870822 046 (3.8— 0.6+) 19941221 411 0.0  0.5—
19870822 046 0.6+ 1.3— 19941221 411 0.5— 0.4—
19890210 872 (1.9+ 4.2—)Y 19960521 566 (0.8+ 2.3+)
19890210 872 (5.5+ 3.4—) 19960521 566 0.0 0.8+
19941127 411 0.8— 0.4— 19960521 566 (0.7+ 2.4+)
190941127 411 0.5+ 0.4— 19960521 566 0.3+ 0.7+
19941128 411 0.4+ 0.2— 19960521 566 (0.94+ 2.8+4)

(8207)+ 1994 YS; = 1987 RL3 = 1992 CB4

1998 JAN. 12
19960521 566 0.5+ 0.6+
19971025 587 0.44 0.5+
19971025 587 0.4— 1.0+
19971025 587 0.3— 0.9+
19971102 587 0.0 0.6+
19971102 587 0.3— 0.3+
19971108 758 0.2— 0.84
19971108 758 0.3+ 0.3—
19971225 566 1.3— 0.7+
19971225 566 1.5— 0.3+
19971225 566 0.3— 0.6+

Discovered 1994 Dec. 31 by T. Kobayashi at Oizumi.

Id. T. Kobayashi (MPC 24753)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 45.33510 (2000.0) P

n 0.30326457 w 294.18753 +0.98301437

a 2.1940925 Q 74.32282 +0.17956771

e 0.1759412 ) 6.68697 —0.03792357

P 3.25 H 149 G 0.15 U

Residuals in seconds of arc

19870903 095 0.6+ 1.3— 19960515 691 0.2— 0.7— 19971129
19920208 033 0.6+ 0.9— 19960520 566 0.4+ 0.6— 19971129
19920208 033 0.3— 1.4-— 19960520 566 0.4+ 0.6— 19971129
19920209 033 1.0— 1.1— 19960520 566 0.6+ 0.6— 19971204
19941231 411 0.2+ 1.4+ 19960608 809 0.4+ 1.5+ 19971204
19941231 411 0.2+ 0.3+ 19960608 809 0.6— 0.7+ 19971204
19950101 411 0.1— 0.4— 19960608 809 0.8— 0.9+ 19971204
19950101 411 0.1— 0.4-— 19960610 809 0.4— 0.2— 19971204
19950102 411 0.3— 0.5+ 199606 10 809 0.0 0.3+ 1998 01 02
19950102 411 0.3— 0.7+ 19960610 809 0.6+ 0.8+ 1998 01 02
19950105 411 0.3+ 0.5— 19971102 367 0.5+ 0.4+ 1998 01 02
19950107 411 0.2— 0.4+ 19971102 367 0.7+ 0.4+ 1998 01 02
19950107 411 0.1— 0.4— 19971129 704 0.8— 1.0+

19960515 691 0.1— 0.5— 19971129 704 0.8— 0.7—

M 57.44882 (2000.0) Q

n 0.17423364 354.34097  —0.71645046  —0.69734560
a 3.1747878 141.41857  +0.64133385  —0.66974531
e 0.1654509 i 1.85579  +0.27457173  —0.25524562
P 5.66 H 124 G 015 U 1

Residuals in seconds of arc

19891002 809 0.3— 1.0+ 19920508 809 0.8— 0.5+ 19940904 809 1.4+
19891002 809 0.0 0.7+ 19940810 809 0.0 0.2— 19940904 809 0.9+
19891002 809 0.5+ 0.5+ 19940810 809 0.6+ 0.1— 19970208 910 0.7—
19891003 809 0.5— 0.0 19940810 809 1.0— 0.3— 19970208 910 0.6—
19891003 809 0.3— 0.0 19940811 809 0.7— 0.0 19970208 910 0.6—
19891003 809 0.1— 0.1— 19940811 809 1.5— 0.1— 19970305 704 0.1—
19920504 809 0.6+ 0.5+ 19940811 809 0.6— 0.3+ 19970305 704 1.0+
19920504 809 1.24 0.3+ 19940903 809 0.0 0.6+ 19970306 704 0.4+
19920504 809 1.6+ 0.1+ 19940903 809 0.4+ 0.1— 19970306 704 0.7+
19920508 809 1.1— 0.1+ 19940903 809 0.3+ 0.7+

19920508 809 1.0— 0.0 19940904 809 0.6+ 0.5—

(8206)+ 1994 WK; = 1981 UQs = 1987 QV12 = 1989 CKr~
Discovered 1994 Nov. 27 by T. Kobayashi at Oizumi.
Id. T. Kobayashi (MPC 24574), G. V. Williams (MPC 25430)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 46.98375 (2000.0) P Q

n 0.30603676 w 72.77751 +0.99966401  —0.00872369
a 2.1808225 Q  287.71702 —0.00190413  40.91440294
e 0.0461990 i 1.46828 40.02585027  40.40471121
P 3.22 H 143 G 0.15 U 2

PFF T

COoo00000
—oo0mwuN®

(8208)>i< 1995 DL-
Discovered 1995 Feb

Williams

M 87.80634 (2000.0)

n 0.24346413 w 215.62455 +0.66352889

a 2.5400722 Q 97.25003 —0.61876825

e 0.2476142 i 13.87787 —0.42054163

P 4.05 H 13.1 U
Residuals in seconds of arc

19880613 675 0.6— 19950331 587 0.1— 1996 05 16
19880613 675 0.8+ 19950331 587 0.0 1996 05 21
19950228 587 0.0 19950403 587 0.5+ 1996 05 21
19950228 587 0.2— 19950403 587 0.2— 1996 06 11
19950304 587 0.2+ 19950417 587 1.0— 199606 11
19950304 587 0.1— 19950417 587 0.0 1996 06 11
19950304 587 0.0 19950428 587 0.1+ 1996 06 13
19950307 587 1.6+ 19950428 587 0.2— 1996 06 13
19950307 587 0.9+ 19960414 587 0.2+ 19971108
19950307 587 0.2— 19960414 587 0.3— 19971108
19950309 587 0.8+ 19960414 587 0.4— 19971108
19950309 587 0.4+ 19960416 587 0.9— 19971201
19950322 587 0.7— 19960416 587 0.5— 19971201
19950322 587 0.0 19960515 801 0.3+ 19971223
19950322 587 0.2+ 19960515 801 0.2+ 19971223

Q
—0.14530455
+0.88771068
+0.43687107

704
704
704
704
704
704
704
704
704
704
704
704

. 28 by P. Sicoli and P. Ghezzi at Sormano.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

Q
+0.70930681
+0.69905614
+0.09057800
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801
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587
587
587
587
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1998 JAN. 12

19950323 587 0.4+ 0.8— 19960516 587 0.1+ 1.0— 19971227 587 0.5+ 0.8—
19950323 587 0.0 0.6— 19960516 587 0.7— 1.1—

(8209)* 1995 DM,
Discovered 1995 Feb. 28 by P. Sicoli and P. Ghezzi at Sormano.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 140.28080 (2000.0) P Q

n 0.23421103  w  189.45400  —0.13537440  +0.97671500
a 2.6065406 Q  72.90441  —0.89728006  —0.04961350
e 0.1674059 i 10.02814  —0.42019313  —0.20872544
P 4.21 H 129 G 015 U 1

Residuals in seconds of arc

19931216 691 0.1— 0.3+ 19950322 587 0.0 0.4— 19960609 587 0.2— 0.94
19931216 691 0.1— 0.2+ 19950322 587 0.3— 0.1— 19960609 587 0.7— 0.1+
19931216 691 0.0 0.1+ 19950323 587 0.1— 0.4+ 19960610 587 0.1— 0.4+
19950228 587 0.5+ 0.3— 19950323 587 0.5— 0.3+ 19960611 587 0.3+ 0.84
19950228 587 0.8+ 0.3— 19950331 587 0.2+ 0.1— 19960611 587 0.7+ 0.2+
19950304 587 0.1+ 0.1+ 19950331 587 0.2+ 0.4— 19971103 587 0.8+ 0.3+
19950304 587 0.4— 0.3+ 19950403 587 0.3— 0.0 19971103 587 0.7+ 0.4+
19950304 587 0.1— 0.5+ 19950403 587 0.24 0.7— 19971201 587 0.9— 0.2—
19950306 587 0.3+ 0.5+ 19950417 587 1.0— 0.3+ 19971201 587 0.8— 0.0
19950306 587 0.1+ 0.3+ 19950417 587 0.6— 0.8+ 19971223 587 0.1+ 0.2+
19950307 587 0.0 0.3+ 19950428 587 0.0 0.7+ 19971223 587 0.0 0.1+
19950307 587 0.2— 0.4+ 19950428 587 0.5— 0.5+ 19971227 587 0.7— 0.6+
19950309 587 0.6+ 0.0 19950520 587 0.2+ 1.5—
19950309 587 0.5+ 0.0 19950520 587 0.6+ 0.2—

(8210)+ 1995 EH = 1972 GN; = 1982 YN3 = 1985 SY,

Discovered 1995 Mar. 5 by T. Kobayashi at Oizumi.

Id. T. Kobayashi (MPC 25074)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 201.56648 (2000.0) P Q
n 0.25496313 w 212.66938 —0.68741310  40.72564482
a 2.4631137 Q 13.98474 —0.63678874  —0.58231187
e 0.0964769 ) 7.14232 —0.34923250 —0.36654123
P 3.87 H 132 G 0.15 U 2
Residuals in seconds of arc
19720409 805 1.3— 0.1— 19931024 691 0.2— 0.2+ 19950308 411 0.0 0.1—
19720409 805 0.0 1.2— 19950305 411 0.3+ 0.3+ 19950311 411 0.8+ 0.2—
19720410 805 0.5— 0.1+ 19950305 411 0.1+ 0.1+ 19950311 411 0.24 0.0
19720410 805 0.2+ 1.3— 19950305 411 0.1— 0.1+ 19950311 411 1.14 0.7—
19821222 095 0.1— 0.8+ 19950307 411 0.5— 0.3— 19961013 689 0.4— 0.0
19850920 095 1.84 2.1— 19950307 411 1.5— 0.7— 19971102 367 0.3— 0.2+
19850922 095 0.6+ 0.7— 19950307 411 0.4+ 1.2+ 19971102 367 1.1+ 0.1+
19931024 691 0.2— 0.1+ 19950308 411 0.6— 0.2+ 19971124 367 0.5— 0.7—
19931024 691 0.4— 0.2+ 19950308 411 0.1+ 0.4— 19971124 367 0.0 0.5—

(8211)% 1995 EB; = 1975 TL, = 1979 YS; = 1991 AR

Discovered 1995 Mar. 5 by S. Ueda and H. Kaneda at Kushiro.

Id. G. V. Williams (MPC 25074)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 359.99191 (2000.0) P Q
n 0.26985103 w 302.55120 +0.50616304  —0.86106748
a 2.3716649 Q 116.96593 +0.80842902  +0.45408391
e 0.1956985 i 3.12568 +0.30040224  40.22884624
P 3.65 H 139 G 0.15 U 2
Residuals in seconds of arc
19751003 095 0.3+ 1.1— 19950306 399 1.3+ 0.5— 19971101 138 0.1+ 0.6+
19751013 095 0.3+ 2.1— 19950306 399 0.5— 1.84 19971101 138 0.0 0.1—
19791223 095 2.0+ 1.1+ 19950307 033 0.1— 0.1+ 19971101 138 0.3— 0.2+
19910112 885 1.8— 0.8— 19950323 691 1.1— 0.0 19971102 399 2.0— 0.6—

M.P.C. 31089
19910112 885 0.2— 0.1— 19950323 691 0.8— 0.2— 19971102 399 0.9— 0.2—
19910115 885 2.1— 0.7+ 19950323 691 0.5— 0.6— 19971124 399 0.2+ 0.6—
19910115 885 0.4+ 2.0— 19950323 033 0.6+ 0.7+ 19971124 399 1.1+ 0.9+
19950205 691 0.8— 0.14 19950323 033 0.3+ 0.4+ 19971224 426 0.6+ 0.5+
19950205 691 0.0 0.8— 19950326 399 0.5— 0.1+ 19971224 426 0.7+ 0.4+
19950205 691 04— 0.1— 19950326 399 1.24 0.4— 19971224 426 0.4+ 0.3+
19950304 033 0.4+ 0.3— 19971025 399 0.5— 0.4+ 19971225 426 1.1+ 0.6+
19950305 033 0.7+ 1.1— 19971025 399 0.0 0.5— 19971225 426 1.0+ 0.8+
19950305 399 0.1+ 0.3— 19971101 399 0.8— 0.0 19971225 426 1.0+ 0.7+
19950305 399 1.1+ 0.4+ 19971101 399 0.3— 0.9+
(8212)* 1995 EF; = 1958 DG = 1980 BNg
Discovered 1995 Mar. 6 by S. Otomo at Kiyosato.
Id. S. Nakano (MPC 25074)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 293.33064 (2000.0) P Q
n 0.26760436 w 92.88150 —0.80344418  —0.59401654
a 2.3849206 Q 50.67970 +0.52348322  —0.73702619
e 0.1503679 ) 2.98396 40.28362435  —0.32239222
P 3.68 H 138 G 0.15 U 2
Residuals in seconds of arc
19580218 760 0.6+ 1.0— 19950311 894 0.2— 0.4+ 19971106 704 0.4+ 1.2—
19580218 760 (4.7+ 2.7—) 19950311 894 0.7— 0.3+ 19971106 704 0.94 0.7—
19800122 095 0.5— 0.0 19950320 894 0.0 0.0 19971129 704 04— 0.4+
19800123 095 0.7— 0.4+ 19950320 894 1.2+ 0.6— 19971129 704 1.3+ 1.1+
19910119 675 0.6— 0.1+ 19950321 894 0.6+ 0.4+ 19971129 704 0.8— 2.1+
19910119 675 0.8— 0.1+ 19950321 894 0.6— 0.1+ 19971129 704 0.9+ 0.7+
19930921 675 0.8— 0.5— 19950422 033 0.0 0.1+ 19971129 704 14— 0.7+
19930921 675 14— 1.2— 19950422 033 0.1— 0.4+ 19971201 327 04— 0.1—
19930923 675 1.3— 0.6— 19950424 033 0.6— 1.2+ 19971201 327 0.3— 0.1—
19931012 675 0.44 1.5+ 19971024 327 0.0 0.0 19971201 327 0.6— 0.1+
19931012 675 0.9+ 0.3— 19971024 327 0.1+ 0.2+ 19971208 327 0.0 0.2—
19950306 894 0.2+ 0.4+ 19971024 327 0.1— 0.1— 19971208 327 0.2— 0.2—
19950306 894 1.1— 0.9— 19971106 704 1.1+ 0.0 19971208 327 0.1— 0.3—
19950307 894 1.2+ 0.9— 19971106 704 1.24 0.7—
19950307 894 0.7+ 0.7— 19971106 704 1.2+ 0.4—

(8213)* 1995 FE = 1984 FL

Discovered 1995 Mar. 26 by Y. Shimizu and T. Urata at the Nachi-Katsuura

Observatory.
Id. T. Urata (MPC 25222)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 295.36022 (2000.0) P Q

n 0.26796920 w 134.50615 —0.77424995  —0.63085954
a 2.3827554 Q 6.95024 +0.39389390  —0.54283441
e 0.2143223 1 24.68164 +0.49536311  —0.55438889
P 3.68 13.1 G 0.15 U 2

Residuals in seconds of arc

19840329 675 (0.1+ 2.94) 19950326 905
19840329 675 0.8+ 0.5+ 19950326 905
19840330 675 0.1— 0.6+ 19950327 905
19840330 675 1.1+ 1.0+ 19950327 905
19930915 691 0.7— 0.4+ 19950331 905

19950502 801 0.9-—
19950517 905 1.2+
19950517 905 (0.2—
19971101 385 0.1+
19971101 385 0.2—
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19930915 691 0.1— 0.5+ 19950331 905 — 19971106 385 0.4—
19930915 691 0.6— 0.4+ 19950404 905 - + 19971106 385 0.0
19930918 675 0.7+ 0.2— 19950404 905 — + 19971219 758 1.5—
19930918 675 0.2+ 0.5+ 19950427 801 - + 19971220 758 0.2—
19930922 675 0.6+ 0.5— 19950427 801 — +

19930922 675 0.3+ 0.3+ 19950502 801 + +
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(8214)* 1995 FH = 1982 DS,
Discovered 1995 Mar. 29 by S. Mottola at the European Southern

Observatory.
Id. G. V. Williams (MPC 25075)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 180.45529 (2000.0) P Q

n 0.22993733 w 1.95426 —0.28913567  40.92801842

a 2.6387387 Q 251.29991 —0.88162452  —0.35375860

e 0.0551891 i 14.35927 —0.37301311  40.11677615

P 4.29 H 129 G 0.15 U 1
Residuals in seconds of arc

19820218 809 0.0 0.2— 19950330 809 — 1996 0808 596 — -

19820224 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 809
19950329 608
19950329 608
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19950330 809
19950330 809
19950330 608
19950330 608
19950331 608
19950331 608
19950331 608
19950331 608
19950406 809
19950406 809
19950408 608
19950408 608
19950410 608
19950410 608
19950412 608
19950412 608
19950412 608
1996 08 06 596
1996 08 06 596
1996 0806 596
1996 08 08 596
1996 08 08 596

1996 08 09 596
1996 08 09 596
1996 0809 596
19960915 801
19960915 801
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(8215)+ 1995 FZ = 1977 EE, = 1989 TZ;5
Discovered 1995 Mar. 31 by Y. Shimizu and T. Urata at Nachi-Katsuura

Observatory.
Id. G. V. Williams (MPC 27718)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 241.31837 (2000.0) P Q

n 0.27351077 w 160.63664 —0.74726857  40.66367133
a 2.3504612 Q 60.99056 —0.61464454  —0.67106676
e 0.0848754 i 2.20291 —0.25259014  —0.33046901
P 3.60 H 141 G 0.15 U 2

Residuals in seconds of arc

19770315 381 0.2— 0.2+ 19950331 905 0.0 1.2— 19960914 385 0.8— 0.2+
19770315 381 0.5— 0.1— 19950403 905 0.2— 1.2+ 19960914 385 0.5— 0.4+
19891007 809 0.7— 2.0+ 19950403 905 0.1+ 0.1+ 19960914 385 0.5— 0.1—
19891007 809 0.84 0.2+ 19950407 905 0.3— 0.4— 19971205 385 0.8+ 0.8+
19891007 809 2.44 1.6— 19950407 905 (2.4+ 0.1—) 19971205 385 0.3+ 1.4—
19941209 691 1.5— 0.4+ 19950407 905 1.7+ 0.8— 19971231 886 1.0— 1.1+
19941209 691 1.7— 0.6+ 19950420 905 0.3— 0.4+ 19971231 886 (2.5+ 1.54)
19941209 691 1.8— 0.5+ 19950420 905 0.0 1.2+ 19971231 385 0.3— 0.8—
19950327 905 1.94 0.4— 19960814 566 0.1— 0.7— 19971231 385 0.7+ 0.5—
19950327 905 0.4— 0.4— 19960814 566 0.1— 0.4— 19980107 886 (1.0— 2.4+)
19950331 905 0.44 1.2— 19960814 566 0.1— 0.6— 19980107 886 0.6— 1.0+

(8216)+ 1995 FX;4 = 1992 PN;
Discovered 1995 Mar. 27 by Spacewatch at Kitt Peak.
Id. T. Kobayashi (MPC 25335)

1998 JAN. 12
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 98.10178 (2000.0) P Q
n 0.24059763 w  269.16782 +0.96653935  40.24608544
a 2.5602074 Q 76.58388 —0.19561510  +0.88969731
e 0.2164630 1 4.26931 —0.16594100  4-0.38455253
P 4.10 H 148 G 0.15 U 1

Residuals in seconds of arc

19920803 675 0.6— 0.7— 19950404 691 0.0 0.7— 19971220 327 0.5+ 0.2—
19920803 675 0.3+ 0.9— 19950404 691 0.6— 0.3— 19971220 327 0.7+ 0.1—
19920806 675 0.5+ 0.6— 19950408 691 0.0 0.7— 19971220 327 0.3+ 0.1—
19920806 675 0.3— 0.0 19950408 691 0.1— 0.6— 19971221 691 1.5— 0.0
19920824 675 1.3+ 0.5+ 19950408 691 0.1— 0.9— 19971221 691 1.4— 0.3—
19920824 675 0.2— 0.5— 19961001 684 0.1+ 0.9— 19971221 691 1.5— 0.0
19940119 691 0.0 0.0 19961001 684 0.1— 1.0— 19971223 327 0.1— 0.1—
19940119 691 0.5— 0.1— 19961001 684 0.2+ 1.3— 19971223 327 0.0  0.3—
19940119 691 0.6— 0.3— 19961002 684 0.5+ 1.7— 19971223 327 0.3+ 0.7—
19950327 691 0.1— 0.3— 19961002 684 (0.1+ 2.1—) 19971223 327 0.8+ 0.2—
19950327 691 0.3— 0.1— 19961002 684 0.0  1.3— 19971224 327 0.7+ 0.2+
19950327 691 0.1— 0.6— 19971130 691 0.8— 0.3— 19971224 327 1.0+ 0.0
19950401 691 0.3— 0.5— 19971130 691 1.0— 0.4— 19971224 327 0.8+ 0.8—
19950401 691 0.4— 0.6— 19971205 691 0.2— 0.1— 19971229 327 0.4+ 0.7—
19950401 691 0.0 0.4— 19971205 691 0.1— 0.3— 19971229 327 0.2— 0.8—
19950404 691 0.2— 0.1— 19971205 691 0.2— 0.4— 19971229 327 0.9+ 0.5—
(8217)x 1995 HC = 1996 RH;

Discovered 1995 Apr. 21 by P. Pravec and L. Sarounové at Ondiejov.
Id. T. Urata (MPC 28075)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 168.45946 (2000.0) P Q
n 0.29198300 w 134.49880 +0.69888558  +0.71523348
a 2.2502512 Q  179.83873 —0.66736389  40.65216851
e 0.1744749 i 2.36456 —0.25726326  40.25123155
P 3.38 H 147 G 0.15 U 2
Residuals in seconds of arc
19491119 675 0.4— 0.5+ 19960914 905 0.1— 0.2+ 19970207 557 0.6+ 0.4+
19491119 675 0.2+ 0.2+ 19960914 905 0.24 0.6+ 19971102 557 1.1+ 0.6+
19950421 557 0.3+ 0.3+ 19960918 385 0.6+ 0.7+ 19971102 557 0.7— 0.2+
19950421 557 0.2+ 0.6+ 19960918 385 0.2— 0.6+ 19971102 557 0.0 0.2—
19950422 557 0.6+ 0.2+ 19960918 385 0.1+ 0.8+ 19971110 557 04— 04—
19950422 557 0.5+ 0.7+ 19961005 905 1.0— 0.3— 19971110 557 0.2— 0.9+
19950422 557 0.7+ 0.4+ 19961005 905 0.9— 0.3— 19971231 557 0.1+ 0.3—
19950423 557 0.3— 1.1+ 19961228 557 0.4+ 0.3— 19971231 557 0.14 0.3—
19950423 557 0.6+ 0.7+ 19961228 557 0.5+ 0.4— 19980108 557 0.0 0.6—
19950524 557 0.4— 0.5— 19961228 557 0.6— 0.3— 19980108 557 0.6— 0.3—
19950524 557 0.5— 0.4+ 19970207 557 0.24 0.5+

(8218)* 1996 JH = 1979 SR = 1979 TP = 1986 TCy
Discovered 1996 May 8 by R. H. McNaught at Siding Spring.
Id. G. V. Williams (MPC 27452), N. S. Chernykh (d, 4bid.)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 93.08811 (2000.0) P Q

n 0.27952861 w 108.21156 +0.80417022  40.59347994
a 2.3166044 Q  215.40507 —0.56463084  4-0.74534341
e 0.1592906 7 3.26957 —0.18574788  40.30371821
P 3.53 H 144 G 0.15 U 1

Residuals in seconds of arc

19710514 675 (4.1+ 1.9—) 19960508 413 0.6— 0.5— 19971129 704 04— 0.8

19710514 675 2.0+ 0.8— 19960509 413 (2.6— 1.54) 19971129 704 1.4— 0.1+
19710516 675 0.3— 1.3+ 19960509 413 (3.4— 1.84) 19971129 704 1.2— 0.1—
19790923 095 1.7— 0.9— 19960515 566 0.2— 0.5— 19971204 704 0.0 0.2+
19791014 095 (4.2— 1.1—) 19960515 566 0.3— 0.4— 19971204 704 1.14 0.8—



1998 JAN. 12

19861002 095 0.5+ 1.6+ 19960515 566 0.3— 0.6— 19971204 704 0.1— 0.6—
19930920 675 1.7+ 1.2— 19960521 566 0.2+ 0.4— 19971204 704 0.6— 1.6—
19960318 566 0.0 0.1+ 19960521 566 0.2— 0.8— 19971226 566 1.7+ 0.0
19960318 566 0.3— 0.6— 19960521 566 0.7— 0.8— 19971226 566 2.0+ 0.6—
19960318 566 0.2+ 0.2— 19971129 704 1.4— 0.7+ 19971226 566 1.5+ 0.6—
19960508 413 (7.3— 3.4+) 19971129 704 0.5— 0.1—

(8219)« 1996 JL = 1974 SW3 = 1974 TW; = 1979 YU;3 = 1983 RPs
8 SV, = 1993 UG3
Discovered 1996 May 10 by R. H. McNaught and T. Kojima at the YGCO
Chiyoda Station.
Id. G. V. Williams (MPC 27319, MPC 30984)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 344.69769 (2000.0) P Q
n 0.21243617 w 175.80776 +0.90965156  —0.40861133
a 2.7817434 Q 208.67604 +0.37643072  +0.88691561
e 0.1633288 % 8.94823 +0.17559598  +0.21544716
P 4.64 H 129 G 0.15 U 1
Residuals in seconds of arc
19740922 095 0.94 0.2— 19960514 900 0.2— 0.5— 19970824 560 0.4+ 0.2+
19741010 095 (4.24+ 5.9—) 19960514 867 0.2— 0.5— 19970824 560 0.5+ 0.3+
19791218 095 0.8— 0.6— 19960514 867 0.2— 0.5— 19970824 560 0.3+ 0.4+
19830905 095 0.14 1.2— 19960514 867 0.1— 0.4-— 19970824 560 0.5+ 0.2+
19880917 095 0.6— 0.1+ 19960522 566 0.3+ 0.3— 19970830 566 0.2— 0.2—
19931019 675 0.5+ 1.6— 19960522 566 0.2— 0.0 19970830 566 0.0 0.2—
19931019 675 0.3+ 1.7— 19960522 566 0.4— 0.7— 19970830 566 0.2— 0.1—
19931020 675 (0.3— 2.4—) 19970823 560 0.5— 0.1— 19971130 566 0.0 0.3+
19960510 897 0.6— 0.3— 19970823 560 0.1— 0.1+ 19971130 566 0.3+ 0.3+
19960510 897 (0.4— 2.1—) 19970823 560 0.5— 0.2— 19971130 566 0.1— 0.4+
19960510 897 1.5+ 0.3— 19970823 560 0.5— 0.2+
19960514 900 0.2— 0.0 19970823 560 0.1— 0.1+
(8220)+ 1996 JD; = 1989 GO3

Discovered 1996 May 13 by T. Okuni at Nanyou.
Id. S. Nakano (MPC 27320)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 122.88553 (2000.0) P Q
n 0.28933075 w 121.65939 +0.29116461  +0.95652981
a 2.2639821 Q 165.24087 —0.89825819  40.27929746
e 0.1335452 i 3.72474 —0.32917380  40.08392648
P 3.41 H 15.0 G 0.15 U 1
Residuals in seconds of arc
19890403 809 0.1— 0.3+ 19960513 358 0.4— 0.5+ 19971030 566 0.4— 0.0
19890403 809 0.3+ 0.84 19960513 358 0.5+ 1.1+ 19971030 566 0.2— 0.3—
19890403 809 0.7+ 1.1+ 19960514 358 0.1— 0.6+ 19971030 566 0.2— 0.3—
19890406 809 0.4— 0.3— 19960514 358 1.2— 0.3— 19971129 704 0.4— 0.7+
19890406 809 0.4+ 0.1+ 19960519 358 1.1+ 0.7— 19971129 704 0.3+ 0.5—
19890406 809 0.2— 0.2— 19960519 358 0.1+ 2.0— 19971129 704 0.5+ 0.2—
19930724 691 0.6— 0.6+ 19960609 358 1.8+ 0.8— 19971129 704 0.0 0.9—
19930724 691 0.4+ 0.1— 19960609 358 1.84 0.7— 19971129 704 0.4+ 0.5—
19930724 691 0.2— 0.4+ 19960609 358 0.1+ 0.1— 19971204 704 0.6— 0.3+
19960413 691 1.5— 0.3+ 19971030 566 0.4— 0.1+ 19971204 704 0.7+ 1.4+
19960413 691 1.6— 0.0 19971030 566 0.3+ 0.1+ 19971204 704 0.94 0.4—
19960413 691 14— 0.5— 19971030 566 0.6— 0.2— 19971204 704 (3.0— 1.5—)

(8221)% 1996 NA, = 1991 PA, = 1995 KW,
Discovered 1996 July 14 by E. W. Elst at the European Southern
Observatory.
Id. B. G. Marsden (MPC 27922)

M.P.C. 31091
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden
M 90.18474 (2000.0) P Q
n 0.20020331 w 149.49836 +0.88552021 +0.46459845
a 2.8939335 Q 182.81866 —0.43215818  40.82250109
e 0.0700371 i 1.73982 —0.17056746  +0.32808571
P 4.92 H 132 G 0.15 U 1
Residuals in seconds of arc
19910803 809 2.0+ 0.2— 19960808 809 0.6— 0.4+ 19971130 566 (1.3+ 2.2—)
19910803 809 0.6+ 0.1+ 19960808 809 0.9— 0.2— 19971130 566 (1.1+ 2.8—)
19910803 809 0.0 0.1— 19960809 809 0.1+ 0.3+ 19971204 704 (2.1+ 1.4-)
19910804 809 1.6— 0.8— 19960809 809 0.1+ 0.4+ 19971204 704 0.0 0.6—
19910805 809 0.0 0.1+ 19960809 809 0.5+ 0.9+ 19971204 704 0.5— 0.9+
19910805 809 0.9— 0.2+ 19960908 809 (3.7+ 1.64+) 19971204 704 0.3— 0.7+
19910805 809 0.1— 0.6+ 19960908 809 (2.9+ 0.84) 19971204 704 (1.2— 2.3+)
19950527 691 1.5— 0.5— 19960908 809 (3.2+ 1.3+) 19971205 704 0.9— 0.4+
19950527 691 14— 0.2— 19961101 413 0.1+ 1.0— 19971205 704 1.24 0.2+
19950530 691 0.94 0.0 19961101 413 0.2+ 1.0— 19971205 704 0.8+ 0.4—
19950530 691 0.5+ 0.2+ 19971126 704 0.3+ 0.8+ 19971205 704 0.9— 0.1+
19950530 691 1.3+ 0.2— 19971126 704 0.4+ 0.7+ 19971205 704 1.2— 0.5—
19960714 809 1.94 0.5— 19971126 704 0.24 0.2+ 19971229 566 0.8+ 1.3—
19960714 809 (3.1+ 0.7—) 19971129 704 (2.3— 0.14) 19971229 566 0.7+ 1.1—
19960714 809 (2.4+ 0.6—) 19971129 704 (2.6— 0.5—) 19971229 566 1.1+ 1.4—
19960716 809 (2.24+ 1.8—) 19971129 704 (2.2— 1.1—) 19980103 910 0.6— 0.2+
19960716 809 (2.2+ 2.2—) 19971129 704 (2.6— 0.2—) 19980103 910 0.6— 0.4+
19960716 809 (2.0+ 2.7—) 19971129 704 (2.5— 1.2—) 19980103 910 0.4— 0.1+
19960808 809 1.0— 0.3— 19971130 566 (1.64+ 2.5—)
(8222)x 1996 OX = 1992 GW; = 1995 CUj,
Discovered 1996 July 22 at Klet.
Id. G. V. Williams (MPC 28077)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 165.22740 (2000.0) P Q
n 0.30055037 w 130.60230 40.40084174  +0.91588381
a 2.2072823 Q 162.98929 —0.86160079  40.38501919
e 0.1390494 ) 4.30711 —0.31140003  +0.11365325
P 3.28 H 14.9 G 0.15 U 1

Residuals in seconds of arc

19920403 033 0.5+ 0.6+ 1996 0801 046 0.3+ 0.2— 19960918 327 0.0

19920403 033 0.44 0.7+ 19960805 046 0.24 0.3— 19960919 046 0.14
19930921 675 0.1— 0.8— 19960805 046 0.3+ 0.5— 19960919 046 0.5—
19930921 675 1.0— 0.9— 19960809 046 0.2+ 0.7— 19960919 046 0.5—
19930923 675 1.5— 0.1— 19960809 046 0.2— 0.4— 19960930 046 0.0

19931012 675 1.04 0.3+ 1996 0809 046 0.24 1.0— 19960930 046 0.1—
19931012 675 1.94 0.5+ 19960815 046 0.6+ 0.1— 1996 0930 046 0.1+
19950208 691 0.7— 0.3+ 19960815 046 0.3+ 0.6— 19961011 046 0.3—
19950208 691 0.6— 0.5— 19960815 046 0.3+ 0.2— 19961011 046 0.2—
19960722 046 0.1— 0.1+ 19960815 046 0.3+ 0.3— 19961011 046 0.5—
19960722 046 0.2— 0.2+ 19960818 046 0.4+ 0.0 19961014 046 0.2—
19960722 046 0.1— 0.1+ 19960818 046 0.3+ 0.2— 19961014 046 0.2—
19960723 046 0.1— 0.1+ 19960818 046 0.4+ 0.0 19971101 046 0.2—
19960723 046 0.0 0.2+ 19960820 046 0.0 0.2— 19971101 046 0.6—
19960724 046 0.1— 0.0 19960820 046 0.1+ 0.2— 19971101 046 0.5+
19960724 046 0.2— 0.1— 19960820 046 0.0 0.3— 19971102 046 0.3+
19960724 046 0.0 0.0 19960822 046 0.2— 0.3— 19971102 046 0.3+
19960724 046 0.1— 0.0 19960822 046 0.2+ 0.1+ 19971102 046 0.3+
19960724 046 0.1— 0.0 19960822 046 0.1— 0.3+ 19971227 046 0.0

19960726 046 0.5— 0.6+ 19960829 046 0.2+ 0.1— 19971227 046 0.3—
19960726 046 0.5— 0.84 19960829 046 0.44 0.4+ 19971227 046 0.0

19960726 046 0.9— 0.8+ 19960829 046 0.2+ 0.8+ 19971229 046 0.3+
19960801 046 0.1+ 0.0 19960918 327 0.7— 0.9+ 19971229 046 0.3+
19960801 046 0.2+ 0.2— 19960918 327 0.0 0.8+ 19971229 046 0.0
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(8223)+ 1996 PD = 1994 AR,
Discovered 1996 Aug. 6 by P. G. Comba at Prescott.
Id. B. G. Marsden (MPC 27923)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden

M 89.83559 (2000.0) P Q

n 0.21786383 w 225.02417 40.94522395  40.29153864
a 2.7353483 Q  117.50696 —0.23297223  4-0.91757665
e 0.2272463 i 9.52836 —0.22863864  +0.27029301
P 4.52 H 13.7 G 0.15 U 1

Residuals in seconds of arc

19921022 675 0.1— 0.1+ 19960810 684 0.2— 0.7+ 19960915 684 0.2+
19921022 675 0.9— 0.1+ 19960811 684 0.3— 0.4+ 19961001 684 (0.9+
19921026 675 0.1— 0.9+ 19960811 684 0.3— 0.4+ 19961001 684 0.6+
19921026 675 0.7+ 0.3— 19960811 684 0.2— 0.6+ 19961001 684 0.4+
19940110 691 0.2— 0.1+ 19960812 684 0.1— 0.4+ 19971125 684 0.0
19940110 691 0.1— 0.4+ 19960812 684 0.1— 0.4+ 19971125 684 0.1+
19940110 691 0.2— 0.0 19960812 684 0.1— 0.5+ 19971125 684 0.4+
19940117 691 0.4+ 0.7+ 19960902 684 0.2— 0.8— 19971127 684 0.5+
19940117 691 0.7+ 0.2— 19960902 684 0.2— 0.3— 19971229 684 0.4—
19960806 684 0.6+ 1.2+ 19960902 684 0.1— 0.2— 19971229 684 0.2—
1996 0806 684 0.4+ 1.3+ 19960904 684 0.0 0.5— 19971229 684 0.4—
1996 0807 684 0.0 0.4+ 19960904 684 0.0 0.5— 19971231 684 0.1—
1996 0807 684 0.1— 0.5+ 19960904 684 0.1— 0.6— 19971231 684 0.0
19960810 684 0.3— 0.6+ 19960915 684 0.1+ 0.6—
19960810 684 0.2— 0.6+ 19960915 684 0.0 0.5—

(8224)+ 1996 PE = 1992 WQy = 1995 HOs

Discovered 1996 Aug. 6 by P. G. Comba at Prescott.

Id. G. V. Williams (MPC 28078)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 81.12956 (2000.0) P Q
n 0.21080449 w  238.11848 +0.96707394  +0.24402815
a 2.7960792 Q  107.67152 —0.20029300  4-0.90491417
e 0.1604379 7 4.34805 —0.15700542  40.34868411
P 4.68 H 142 G 0.15 U 1
Residuals in seconds of arc
19921021 675 0.7— 0.9— 1996 08 07 684 0.6+ 0.2+ 19960908 684 0.4
19921021 675 1.84 0.9— 1996 08 07 684 0.84+ 0.3+ 19960908 684 0.8—
19921117 691 0.4— 0.5+ 19960810 684 0.1+ 0.2+ 19960908 684 0.8—
19921117 691 0.6— 0.6+ 19960810 684 0.2+ 0.1+ 19961002 684 0.6—
19921117 691 0.7— 0.5+ 19960810 684 0.24 0.2+ 19961002 684 0.4—
19921128 675 0.6+ 0.5— 19960811 684 0.1— 0.2+ 19961002 684 0.6—
19921128 675 0.0 0.6+ 19960811 684 0.0 0.3+ 19971102 684 0.2+
19950423 691 0.3— 0.1— 19960811 684 0.0 0.2+ 19971102 684 0.2+
19950423 691 0.2— 0.3— 19960812 684 0.1+ 0.1+ 19971103 684 0.3—
19950423 691 0.1— 0.3— 19960812 684 0.1— 0.24 19971103 684 0.4—
19960806 684 0.5+ 0.3— 19960812 684 0.0 0.1+ 19971227 684 0.2+
19960806 684 0.7+ 0.3— 19960904 684 0.5— 0.1+ 19971227 684 0.1+
19960806 684 0.7+ 0.3— 19960904 684 0.5— 0.0 19971228 684 0.0
1996 0807 684 0.6+ 0.24 19960904 684 0.5— 0.14 19971228 684 0.1+

(8225)+ 1996 QC = 1981 RP; = 1981 SM, = 1986 RK;
Discovered 1996 Aug. 16 by C. F. Durman and B. M. Ewen-Smith at
Portimao.
Id. G. V. Williams (MPC 27723), N. S. Chernykh (d, ibid.)

I+ 1+11
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1998 JAN. 12
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 72.10841 (2000.0) P Q
n 0.19194815  w  199.71336  +0.91787343  +0.39644881
a 2.9763233 Q  136.91580  —0.36042470  +0.85204051
e 0.2396966 i 1.53936  —0.16613972  +0.34184107
P 5.13 H 124 G 015 U 1

Residuals in seconds of arc

19810902 095 0.6— 1.8— 19960816 965 0.1+ 0.4— 19960912 965 0.9
19810925 095 0.3+ 0.3+ 19960817 965 0.6— 0.4— 19971118 965 0.3
19860727 413 0.9+ 1.2— 19960817 965 0.8— 0.6— 19971119 965 0.2
19860727 413 0.1— 0.1+ 19960818 965 0.8— 0.1— 19971119 965 0.1
19860905 809 0.0 0.4+ 19960819 965 1.1— 0.5+ 19971119 965 0.4
19860905 809 0.1+ 0.4+ 19960819 965 0.1— 0.4+ 19971119 965 0.9
19860905 809 0.3+ 0.5+ 19960820 965 0.4— 0.9+ 19971122 965 0.2
19860906 809 0.0 0.4— 19960820 965 0.1— 0.4— 19971122 965 0.5
19860906 809 0.2+ 0.4— 19960821 965 0.6— 1.3+ 19971122 965 0.1
19860906 809 0.1+ 0.4— 19960821 965 0.2— 0.7+ 19971128 965 0.0
19860908 095 1.3— 1.94 19960822 965 0.9— 0.1+ 19971128 965 0.1
19910717 413 1.3+ 0.1+ 19960823 965 0.0 0.8+ 19971128 965 0.5
19950422 413 0.2+ 0.1+ 19960823 965 0.1+ 0.5— 19971205 704 0.4
19960721 566 0.6+ 0.4+ 19960825 965 (2.2— 0.0 ) 19971205 704 0.7
19960721 566 0.3+ 0.4— 19960829 965 0.6— 1.1— 19971205 704 0.5
19960721 566 0.3+ 0.1+ 1996 0829 965 0.4+ 0.8— 19971205 704 1.5
19960816 965 1.14 0.4— 19960912 965 0.84 0.2+ 19971205 704 1.7
19960816 965 0.5— 0.2— 19960912 965 0.8+ 0.9+

(8226)+ 1996 TF7; = 1978 EH, = 1980 RV = 1985 RC; = 1988 EC;
Discovered 1996 Oct. 5 by Y. Shimizu and T. Urata at the Nachi-Katsuura

Observatory.

Id. T. Urata (MPC 28081)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 69.50970 (2000.0) P Q

n 0.18823662 w  195.49306 +0.90730732  —0.41949013
a 3.0153193 Q  189.46256 +0.40192252  +0.88529252
e 0.1006098 % 10.03994 +0.12349783  40.20071170
P 5.24 H 118 G 0.15 U 2

Residuals in seconds of arc

19780305 095 1.5— 0.3— 19961009 121 0.5— 0.4+ 19961104 385 0.5
19800907 688 0.1— 1.2— 19961009 121 0.2— 0.3+ 19961104 385 0.7
19800907 688 0.24 0.7— 19961009 121 0.2— 0.8+ 19961208 385 0.5
19800917 688 1.0+ 2.2— 19961009 121 0.0 0.9+ 19961208 385 0.4
19850907 413 0.84 0.2+ 19961009 121 0.6— 1.0+ 19961208 385 0.3
19850907 413 0.7+ 1.6+ 19961009 121 0.9— 0.8+ 19971205 385 0.2
19880314 033 0.0 0.8+ 19961011 385 0.1— 0.3+ 19971205 385 0.6
19880314 033 0.1+ 0.1+ 19961011 385 0.1— 0.4+ 19971231 385 0.4
19961005 905 1.2+ 0.1+ 19961011 385 0.1— 0.1+ 19971231 385 0.5
19961005 905 0.44 0.4+ 19961015 385 0.5— 0.4— 19971231 385 0.1
19961009 121 0.9— 0.5— 19961015 385 0.2— 0.5— 19980102 886 0.6
19961009 121 0.5— 0.8— 19961015 385 0.1+ 0.3— 19980102 886 0.3
19961009 121 0.8— 0.3— 19961104 385 0.4+ 0.2+

(8227)x 1996 VD, = 1977 LT; = 1988 JB; = 1994 LLg

Discovered 1996 Nov. 8 by the Beijing Schmidt CCD Asteroid Program at

Xinglong.

Id. G. V. Williams (MPC 28600)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 185.43152 (2000.0) P Q

n 0.17221948 w 224.03066 +0.56976409  40.82113446
a 3.1994933 Q 80.73031 —0.74436712  4-0.53280803
e 0.1406550 i 1.93198 —0.34826209  40.20458199
P 5.72 H 13.0 G 0.15 U 1
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Residuals in seconds of arc

19770613 675 1.4+ 1.8— 19961108 327 0.4— 0.7— 19971125 327 1.4+ 1.3+
19770614 675 0.1— 0.2— 19961108 327 0.0 0.7— 19971201 327 0.7+ 0.1+
19880512 033 0.7— 0.6— 19961110 327 0.3— 0.4— 19971201 327 0.3— 0.5+
19880512 033 2.5— 0.7— 19961110 327 0.3— 0.5— 19971201 327 1.2+ 0.0
19920204 675 1.2— 1.9— 19961110 327 0.7— 0.1— 19971222 327 0.5+ 0.2+
19930414 675 0.6— 0.2— 19961120 327 0.3+ 0.7+ 19971222 327 0.4+ 0.7—
19930414 675 1.4— 1.0+ 19961120 327 0.5— 0.0 19971222 327 0.1+ 0.2+
19940608 809 0.84 0.5+ 19961120 327 0.5— 0.2— 19971224 327 0.5+ 0.3+
19940608 809 0.4+ 1.6+ 19961120 327 0.4+ 0.0 19971224 327 0.3+ 1.5—
19940608 809 0.2— 0.2+ 19961130 327 0.0 0.1— 19971224 327 0.2— 0.4—
19940609 809 1.14 0.5+ 19961130 327 0.1— 0.2— 19971229 327 0.5+ 0.3+
19940609 809 0.8— 0.7— 19961130 327 0.1+ 0.2+ 19971229 327 0.5+ 0.3+
19940609 809 0.1+ 0.2— 19971125 327 0.3+ 0.0 19971229 327 0.2+ 0.0
19961108 327 0.0 0.8— 19971125 327 0.84 0.6+

(8228)+ 1996 YB, = 1955 XU = 1963 TZ = 1963 VO = 1988 VR,
Discovered 1996 Dec. 22 by the Beijing Schmidt CCD Asteroid Program at
Xinglong.

Id. D. Asher (MPC 30460), R. Mitrinovic (d, MPC 2505)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 85.17664 (2000.0) P Q

n 0.23839980 w  231.33758 +0.71952272  —0.69390647

a 2.5759185 Q  172.45326 +0.68474725  +0.70216665

e 0.1873145 i 12.28462 +0.11579401  +0.15954874

P 4.13 H 123 0.15 U

Residuals in seconds of arc (or two decimals in units of degrees)

19551213 760 0.5— 1.1+ 19961222 327 0.0 19971213 327 0.4+ 0.2—
19551213 760 0.9+ 1.2+ 1996 1222 327 0.2+ 19971213 327 0.44 0.0
19631014 760(0.05— 0.01+)X 19961223 327 0.1+ 19971213 327 0.6+ 0.1—
19631115 760(76.2— 95.8+)X 19961223 327 0.1— 19971219 327 0.2+ 0.1—
19881112 675 0.8— 0.8— 1996 1223 327 0.1— 19971219 327 0.1— 0.2—
19881113 675 1.3— 0.2— 19970109 327 0.1+ 19971219 327 0.2— 0.3—
19940314 691 0.3— 0.8+ 19970109 327 0.7+ 19971219 327 0.1— 0.1+
19940314 691 0.4— 0.6+ 19970109 327 0.1+ 19971221 327 0.2— 0.4—
19940314 691 0.4— 0.6+ 19970109 327 0.4+ 19971221 327 0.3+ 0.2—
19950607 966 0.9— 0.1+ 19971210 327 1.0— 19971221 327 0.1— 0.1—
19950608 966 0.5+ 1.1+ 19971210 327 0.8—

19961222 327 0.3+ 0.2— 19971210 327 0.4—

(8229)* 1996 YU, = 1979 SEs = 1987 DV3; = 1990 SWy; = 1990 SHyy
Discovered 1996 Dec. 28 by M. Wolf and L. Sarounova at Ondfejov.

Id. G. V. Williams (MPC 28877)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

Nakano

Williams

M.P.C. 31093
19961228 557 0.1— 0.0 19970303 557 0.8+ 0.2—
19961230 557 0.1— 0.1+ 19970303 557 0.6+ 0.2—

(8230)+ 1997 TWis = 1980 PQs3
Discovered 1997 Oct. 8 by A. Vagnozzi at Stroncone.

Id. G. V. Williams (MPC 30883)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 113.22455 (2000.0) P Q
n 0.29495429 w  338.77263 —0.39205140  40.91890140
a 2.2351134 Q  268.12354 —0.83759864  —0.37623038
e 0.2330993 7 2.51006 —0.38042636  —0.11862092
P 3.34 H 151 G 0.15 U 1
Residuals in seconds of arc
19800803 675 0.3— 0.3— 19971008 589 1.0+ 0.8+ 19971020 589 1.2+ 0.
19800805 675 0.24 0.0 19971008 589 0.0 0.5+ 19971025 589 0.2+ 0.
19930418 413 0.4+ 0.2— 19971009 589 0.3— 0.4+ 19971025 589 0.24 0.
19941110 691 0.5— 1.4+ 19971009 589 0.6+ 0.8+ 19971025 589 0.2+ 1.
19941110 691 1.1+ 1.3+ 19971009 589 0.4+ 0.5+ 19971026 589 0.1+ 0.
19951127 691 0.1— 0.5— 19971010 691 1.1— 0.4+ 19971026 589 0.3+ 0.
19951127 691 04— 0.5— 19971010 691 1.0— 0.3+ 19971026 589 0.5+ 0.
19951127 691 0.2+ 0.3— 19971010 691 1.2— 0.3+ 19971026 589 0.2— 0.
19951226 691 0.7— 0.1+ 19971019 589 0.5— 0.6— 19971026 589 0.6— 1.
19951226 691 0.3— 0.0 19971019 589 0.24 0.1— 19971102 589 0.0 0.
19951226 691 0.2— 0.1— 19971020 589 0.1— 0.3— 19971102 589 1.0— O.
19971008 589 0.94 0.1+ 19971020 589 0.3+ 0.2+ 19971102 589 0.0 .

(8231)% 1997 TX 7 = 1975 BQ = 1978 WZ;s = 1982 QA4 = 1990 FT;
Discovered 1997 Oct. 6 by K. Endate and K. Watanabe at Kitami.
Id. S. Nakano (MPC 30988)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 78.97530 (2000.0) P Q

n 0.20450755 w 255.70700 +0.75860412  40.64988194

a 2.8531843 Q 63.73773 —0.57595969  40.70232425

e 0.0090397 % 2.97982 —0.30461489  4-0.29050666

P 4.82 H 13.1 G 0.15 U 2
Residuals in seconds of arc

19750117 095 0.5— 1.2+ 19971009 400 0.2+ 0.5— 19971103 704 1.1— O.
19781130 675 0.5+ 0.7— 19971009 400 0.2— 0.5— 19971103 704 1.9— 0.
19781201 675 0.8+ 0.2— 19971025 400 0.2— 0.7— 19971109 400 1.3+ O.
19820821 413 0.1+ 0.5+ 19971025 400 0.4+ 0.2— 19971109 400 1.0— O.
19820821 413 1.0+ 0.7+ 19971030 704 0.24 0.6+ 19971118 557 0.0 0.
19900319 046 (1.8+ 2.4+4) 19971030 704 0.84 0.2+ 19971118 557 0.0 0.
19900319 046 0.9+ 1.1+ 19971030 704 1.0+ 0.7+ 19971118 557 0.3+ 0.
19920927 691 1.9— 0.1— 19971030 704 0.44 0.0 19971119 557 0.4+ O.
19920927 691 1.7— 0.1— 19971030 704 0.7+ 0.1+ 19971206 910 0.1+ 0.
19920927 691 1.8— 0.1— 19971103 704 0.1— 1.3+ 19971206 910 0.1+ O.
19971006 400 0.7+ 0.2+ 19971103 704 0.14 1.5+ 19971206 910 0.0 0.
19971006 400 1.0+ 1.2— 19971103 704 0.3— 0.8+

(8232)*x 1997 UW3; = 1980 FW3 = 1991 BV,
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M 114.85091 (2000.0) P Q

n 0.18085864 w 188.59569 +0.96483427 —0.26141774

a 3.0967766 Q 186.74991 +0.25293069  +0.95177101

e 0.1915833 7 13.52508 +0.07156047  +0.16060111

P 5.45 H 125 G 0.15 U 2
Residuals in seconds of arc

19790924 095 0.7— 1.0— 19961230 557 0.3— 0.1+ 19970402 557 1.1— 0.4+
19870223 010 (2.7+ 4.2—) 19961230 557 0.1+ 0.4+ 19970402 557 0.4— 0.0
19870224 010 0.4— 0.5+ 19970102 557 0.2+ 1.1+ 19971029 557 0.7— 1.4—
19870224 010 2.2+ 1.2— 19970102 557 0.7+ 0.3+ 19971029 557 0.9+ 0.1+
19900922 095 1.8+ 1.5— 19970102 557 0.5— 0.1+ 19971101 557 0.0  0.3—
19900922 095 0.2— 0.9— 19970115 557 0.2+ 0.3+ 19971101 557 0.4+ 0.3—
19900929 095 (3.1+ 0.1—) 19970115 557 0.1— 0.1+ 19971231 557 0.2— 0.5—
19930417 413 0.3+ 0.94 19970115 557 0.1+ 0.24 19971231 557 0.3— 0.9—
19961228 557 0.5— 0.2— 19970207 557 0.2+ 0.7+ 19971231 557 1.2— 0.6—
19961228 557 0.2— 0.1— 19970207 557 0.1+ 0.4+ 19980108 557 0.1+ 1.0—
19961228 557 0.6— 0.1+ 19970207 557 0.2+ 0.7+ 19980108 557 1.4— 1.7—

Discovered 1997 Oct. 26 by T. Kobayashi at Oizumi.
Id. G. V. Williams (MPC 30885)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 1.57008 (2000.0) P Q

n 0.26279599 52.92570 +0.46798589  —0.88369968
a 2.4139238 9.18106 +0.79405704  4+0.41650296
e 0.1487906 2.87579 +0.38789513  40.21354193
P 3.75 14.4 0.15 U

Residuals in seconds of arc

19800316 809 0.2— 19930916 809 0.3— 1.9— 19971108 727 0.4+
19800316 809 0.2+ 0.1+ 19971026 411 1.6+ 0.2+ 19971108 727 0.2+



M.P.C. 31094

19800316 809 0.2+ 0.1— 19971026 411 0.2+ 0.3— 19971111 727 0.3—
19800316 809 1.6+ 0.1+ 19971027 411 0.2+ 1.0— 19971111 727 1.2—
19800317 809 0.4— 0.8+ 19971027 411 0.0 0.4— 19971111 727 0.3—
19800317 809 1.1— 0.5+ 19971029 566 0.0 0.2+ 19971129 704 0.5—
19800317 809 0.6— 0.2+ 19971029 566 0.4+ 0.0 19971129 704 0.8+
19800317 809 0.7+ 0.5— 19971029 566 0.0 0.1+ 19971129 704 0.6—
19910117 033 0.1— 1.3— 19971101 411 0.6— 0.6— 19971129 704 0.2+
19910117 033 0.2— 0.5— 19971101 411 0.8— 0.0 19971129 704 0.3+
19910118 033 0.7— 0.8— 19971106 411 0.2— 0.8— 19971130 411 0.8—
19930915 809 (2.3+ 1.7+) 19971106 411 0.5+ 0.8— 19971130 411 0.5—
19930915 809 0.44 1.8+ 19971107 727 0.1+ 0.2— 19980103 327 0.3+
19930915 809 0.3+ 1.1+ 19971107 727 0.24 0.3— 19980103 327 0.2—
19930916 809 0.14 1.7— 19971107 727 0.1— 0.2— 19980103 327 0.4—
19930916 809 (0.1+ 2.2—) 19971108 727 0.4+ 0.1—
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(8233)*x 1997 VZ, = 1975 XO3 = 1980 BK; = 1980 DJ, = 1984 JR,

= 1986 WK; = 1993 TS,
Discovered 1997 Nov. 5 by T. Kobayashi at Oizumi.
Id. S. Nakano (MPC 30994)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 311.94031 (2000.0) P Q

n 0.26879610 w 106.31525 —0.76865838  —0.63724098
a 2.3778662 Q 34.15591 +0.54258205  —0.69555014
e 0.1818388 7 5.68043 +0.33877577  —0.33186434
P 3.67 H 14.0 G 0.15 U 2
Residuals in seconds of arc

19751202 095 1.2+ 0.9— 19931013 675 0.1— 0.1— 19971205 704 0.2+
19800123 095 1.2— 1.0+ 19971105 411 1.2— 1.7+ 19971205 704 0.1+
19800220 095 1.0+ 0.8— 19971105 411 1.0— 0.6+ 19971206 704 (3.5—
19840502 095 0.1+ 0.1— 19971105 411 0.1— 0.0 19971206 704 0.6—
19861125 046 (3.2— 1.5—) 19971106 411 0.5— 0.1— 19971206 704 1.6+
19861125 046 (4.9— 0.8—) 19971106 411 0.5— 0.1— 19971206 704 0.6+
19861129 046 1.1— 0.1— 19971123 411 0.7— 0.0 19971218 411 0.5—
19861129 046 0.5— 0.3— 19971123 411 0.9— 0.6— 19971218 411 0.3—
19931010 675 0.44 0.5— 19971205 704 0.84 0.7— 19971230 566 0.6+
19931010 675 0.4+ 0.5— 19971205 704 0.7+ 0.7— 19971230 566 0.8+
19931013 675 0.3— 0.1+ 19971205 704 0.6+ 0.7— 19971230 566 0.9+

(8234)+ 1997 VKs = 1977 RA;7 = 1990 HO, = 1995 KU,
Discovered 1997 Nov. 3 by T. Seki at Geisei.
Id. G. V. Williams (MPC 30997)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 226.92212 (2000.0) P Q

n 0.20304100 w 5.12183 —0.98548462  40.16974757
a 2.8669067 Q  184.65339 —0.15679441  —0.91555470
e 0.0106031 ) 1.70631 —0.06508137  —0.36461673
P 4.85 H 126 G 0.15 U 1

Residuals in seconds of arc

19770909 675 0.2+ 0.6— 19950530 691 1.3+ 0.1— 19971126 566 0.5—
19770910 675 0.7+ 1.1— 19960815 566 0.6— 0.5+ 19971126 566 0.3—
19900422 675 0.6+ 0.2+ 19960815 566 0.1— 0.4+ 19971129 704 0.7+
19900422 675 0.8— 0.9+ 19960815 566 0.0 0.6+ 19971129 704 0.8+
19950527 691 1.1— 0.5— 19971103 372 (4.3— 0.0 ) 19971129 704 0.5+
19950527 691 1.0— O0.1— 19971103 372 1.9— 0.5+ 19971129 704 0.2+
19950527 691 1.0— 0.2— 19971105 372 (0.0 2.7+4) 19971201 327 0.5+
19950530 691 1.24 0.3— 19971107 372 0.7— 1.5+ 19971201 327 0.4+
19950530 691 1.14 0.3+ 19971126 566 0.2— 0.0 19971201 327 0.3+

(8235)* 2096 P-L = 1993 PZ,
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Discovered 1960 Sept. 24 by C. J. van Houten and I. van Houten-Groeneveld

on Palomar Schmidt plates taken by T. Gehrels.
Id. B. G. Marsden (MPC 22597)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

1998 JAN. 12

Marsden

M 359.62663 (2000.0) P Q
n 0.26696533 w 205.56048 +0.68873229  —0.72478853
a 2.3887249 Q  200.92541 +0.67360644  +0.64895391
e 0.1185050 7 2.91293 +0.26814586  +0.23138799
P 3.69 H 14.7 G 0.15 U 2
Residuals in seconds of arc
19600924 675 0.3+ 0.5— 19861025 381 (3.6+ 0.2+) 19971030 704 0.24 0.8+
19600926 675 0.7— 0.9— 19861025 381 1.7+ 1.6+ 19971030 704 0.3— 1.0+
19600926 675 0.2+ 1.0— 19920424 691 0.0 0.1+ 19971030 704 0.1— 1.4+
19600928 675 0.9+ 1.9— 19920424 691 0.2— 0.0 19971030 704 0.2+ 0.5+
19600929 675 0.4— 0.7+ 19920424 691 0.5+ 0.6+ 19971030 704 0.2— 1.3+
19601017 675 0.3+ 0.8— 19930815 010 1.0+ 1.0+ 19971103 704 0.7— 0.4+
19601022 675 0.5+ 0.8+ 19930815 010 1.0— 0.3— 19971103 704 0.4— 1.5+
19601025 675 0.3+ 0.4+ 19930816 010 0.4— 0.6— 19971103 704 0.8— 0.5—
19601026 675 0.1+ 0.4— 19930816 010 1.0— 1.0— 19971103 704 1.1— 0.3—
19861023 381 0.4— 2.3— 19930816 010 0.3— 1.4— 19971227 566 0.6+ 0.4+
19861023 381 0.4+ 1.9— 19930819 010 0.6+ 1.6+ 19971227 566 0.3+ 0.6—
19861025 381 0.9— 1.7+ 19930819 010 0.7+ 1.6+ 19971227 566 0.9+ 0.1+
19861025 381 0.4— 1.8— 19930820 010 (0.1+ 2.5+4)

(8236)+ 4040 P-L = 1991 GB14 = 1992 ST

Discovered 1960 Sept. 24 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.

Id. G. V. Williams (MPC 22694)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

Williams

M 80.48417 (2000.0) P Q

n 0.21551996 w 97.73157 +0.68135989  40.72864358

a 2.7551445 Q 215.54251 —0.70981076  40.63459994

e 0.2236157 7 6.86445 —0.17865436  40.25760717

P 4.57 H 14.3 G 0.15 U 1
Residuals in seconds of arc

19600924 675 0.2+ 0.6+ 19910419 675 1.4+ 0.5— 19971029 566 0.5+ 0.8—
19600925 675 0.2— 0.4+ 19910419 675 0.8— 0.5— 19971129 704 (1.14 2.2+
19600926 675 0.6+ 0.6+ 19910517 675 0.6+ 0.3— 19971129 704 0.7+ 0.6—
19600928 675 0.4+ 0.4+ 19920921 033 0.2+ 1.3— 19971129 704 0.3— 0.4+
19601017 675 0.9— 0.7— 19920921 033 (0.3— 2.2+) 19971129 704 (1.6+ 2.3—
19601022 675 0.5— 0.0 19920922 033 0.4— 0.3+ 19971129 704 0.6— 1.6—
19601024 675 0.2+ 0.2— 19920925 033 1.2+ 1.3— 19971207 910 0.5+ 0.2+
19601026 675 0.1— 0.2— 19920927 033 0.5+ 0.9— 19971207 910 0.4+ 0.2+
19910410 809 1.4— 0.6— 19920928 033 0.3— 0.4— 19971207 910 0.5+ 0.3+
19910410 809 0.6— 1.7— 19971029 566 0.7— 0.5—

19910410 809 0.7— 1.6— 19971029 566 0.4— 0.4—

(8237)+ 7581 P-L = 1976 JMy = 1987 UUs = 1990 SA,~
Discovered 1960 Oct. 17 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.

Id. G. V. Williams (MPC 18831)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

Williams

M 56.04819 (2000.0) P Q

n 0.29414241 w 306.29013 +0.94710021  40.31606917

a 2.2392244 Q 35.38043 —0.25489592  +0.84623492

e 0.1063810 ) 5.51947 —0.19501091  40.42893676

P 3.35 H 149 G 0.15 U 2
Residuals in seconds of arc

19601017 675 0.8— 0.1— 19960326 809 0.24+ 0.2+ 19971103 704 0.24 0.6—
19601022 675 0.1— 0.7+ 19960326 809 0.4— 0.24+ 19971103 704 0.4+ 0.9—
19601025 675 0.4— 0.6+ 19960326 809 0.2— 0.4— 19971226 566 0.1— 0.2—
19601026 675 0.0 1.3+ 19960520 566 0.4+ 0.5— 19971226 566 0.1— 0.2+
19760502 809 0.4+ 0.1+ 19960520 566 0.1— 0.4— 19971226 566 0.0 0.0
19871027 095 (3.24+ 0.7—) 19960520 566 0.8+ 0.1— 19971226 566 0.2— 0.2+

—

—
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19900915 675 0.4+ 1.5— 19971021 886 0.2— 1.2— 19971226 566 0.0 0.3+
19900915 675 0.1— 0.8— 19971021 886 1.0— 0.8— 19971226 566 0.2— 0.5+
19900916 675 (2.5— 1.74) 19971022 886 0.8+ 0.3— 19971226 566 0.3— 0.3+
19900916 675 0.0 1.8+ 19971022 886 0.7— 0.0 19971226 566 0.2— 0.5+
19960324 809 0.3+ 0.1— 19971103 704 1.1+ 0.5— 19971226 566 0.1— 0.3+
19960324 809 0.8— 0.4— 19971103 704 0.7+ 0.3+

19960324 809 1.4— 0.4— 19971103 704 1.0+ 0.8—

(8238)* 4232 T-1 = 1980 BA,; = 1980 DY,
Discovered 1971 Mar. 26 by C. J. van Houten and I. van Houten-Groeneveld

on Palomar Schmidt plates taken by T. Gehrels.
Id. S. Nakano (MPC 19880)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 298.16835 (2000.0) P Q

n 0.21147876 w 124.11453 —0.75829839  —0.65088162
a 2.7901328 Q 15.38442 +0.54349688  —0.66216950
e 0.1688918 i 7.92119 +0.35999263  —0.37132825
P 4.66 H 136 G 0.15 U 2

Residuals in seconds of arc

19520131 675 0.9— 0.5+ 19710514 675 0.3— 0.6+ 19971120 426 0.7— 0.6—
19520131 675 0.2+ 0.5— 19710514 675 1.8— 0.5— 19971121 426 1.0— 0.8—
19710324 675 0.0 0.5+ 19781027 675 0.9+ 0.4— 19971121 426 0.1+ 0.7—
19710326 675 2.2— 1.5— 19781028 675 1.2+ 0.2— 19971121 426 0.2— 0.5—
19710326 675 1.8— 1.3— 19781029 675 0.6+ 0.3— 19971215 725 1.44 0.6+
19710327 675 0.9+ 0.4— 19781128 675 0.3+ 0.3— 19971215 725 0.9— 1.3—
19710402 675 1.7+ 0.5+ 19781129 675 0.2— 0.1— 19971218 725 0.6— 0.2—
19710416 675 1.3+ 1.0— 19800123 095 1.1+ 0.8+ 19971218 725 1.6+ 0.8+
19710416 675 0.8— 0.1— 19800220 095 1.9+ 0.9+

19710513 675 1.3— 1.2— 19971120 426 0.5— 0.6—

(8239)* 1153 T-2 = 1976 GG = 1993 FGy>
Discovered 1973 Sept. 29 by C. J. van Houten and I. van Houten-Groeneveld

on Palomar Schmidt plates taken by T. Gehrels.
Id. G. V. Williams (MPC 23534)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 330.32311 (2000.0) P Q

n 0.17632082 w 351.90361 —0.92385811  —0.38269632
a 3.1496840 Q  165.59192 +0.35236881  —0.85603367
e 0.1178074 i 1.25559 +0.14940689  —0.34749085
P 5.59 H 132 G 0.15 U 1

Residuals in seconds of arc

19540408 675 0.5+ 0.5— 19731005 675 1.44 0.3— 19951001 691 0.9— 0.2+
19540408 675 12— 0.2— 19731005 675 1.0+ 0.4— 19951001 691 0.7— 0.3+
19730919 675 1.1— 0.1+ 19760401 095 (4.0— 1.84) 19961112 689 0.9— 0.7+
19730919 675 0.3— 1.0— 19930319 809 0.3— 0.5— 19971009 691 04— 0.1—
19730920 675 0.0 0.4+ 19930320 809 0.4+ 0.9— 19971009 691 0.2— 0.2—
19730924 675 0.5— 0.7— 19930324 809 0.8+ 0.8— 19971009 691 1.0+ 0.6—
19730924 675 0.1— 1.1— 19930421 413 0.9— 0.2+ 19971224 910 0.5+ 0.2—
19730925 675 0.0 1.1- 19950917 327 0.3— 0.6+ 19971224 910 0.44 0.0

19730929 675 0.6+ 1.6— 19950917 327 0.4+ 0.5+ 19971224 910 0.4+ 0.1—
19730929 675 0.24 0.1— 19950917 327 1.7+ 0.9+ 19971224 426 0.5— 0.6+
19730930 675 0.7+ 0.5+ 19950925 691 0.5— 0.2+ 19971224 426 0.0 0.1+
19730930 675 0.5— 1.2+ 19950925 691 0.3— 0.2+ 19971226 426 0.4— 0.3+
19731004 675 0.7+ 1.4— 19950925 691 0.8— 0.4+ 19971226 426 0.4— 0.0

19731004 675 1.5+ 0.5— 19951001 691 0.6— 0.1+ 19971226 426 0.3— 0.3+

(8240)+ 4172 T-2 = 1993 VEg
Discovered 1973 Sept. 29 by C. J. van Houten and I. van Houten-Groeneveld
on Palomar Schmidt plates taken by T. Gehrels.
Id. G. V. Williams (MPC 22966)

M.P.C. 31095

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 280.12263 (2000.0) P Q
n 0.25490240 w 74.56143 —0.99719221  40.02904756
a 2.4635049 Q 107.06504 —0.05304719  —0.92457066
e 0.1464669 7 4.14036 +0.05285545  —0.37990175
P 3.87 H 14.7 G 0.15 U 2
Residuals in seconds of arc
19730919 675 0.3+ 0.9— 19731005 675 1.0+ 1.2+ 19971127 426 0.3— 0.6—
19730919 675 0.4+ 0.9— 19910414 675 0.5— 0.5— 19971204 704 0.3— 1.0—
19730920 675 1.9— 0.8+ 19910414 675 0.24 0.2— 19971204 704 0.1— 1.0+
19730924 675 1.6— 0.8+ 19910416 675 0.4— 0.6— 19971204 704 0.4— 0.3+
19730924 675 0.4— 0.6+ 19910416 675 0.1— 0.5— 19971204 704 1.84 1.1+
19730925 675 0.6— 0.1— 19931111 033 0.7+ 0.7+ 19971204 704 0.3+ 0.2+
19730925 675 0.6— 0.4— 19931112 033 0.8— 0.6+ 19971219 426 0.1— 0.3—
19730929 675 0.1+ 2.2— 19931112 033 0.2+ 1.2+ 19971219 426 0.3— 0.6—
19730929 675 0.94 2.0— 19931113 033 0.3— 0.5+ 19971219 426 0.0 0.3—
19730930 675 1.5+ 0.4+ 19950529 675 (0.3— 2.7—) 19971222 426 0.4— 0.9—
19730930 675 1.0+ 0.6+ 19950529 675 (2.8— 0.5+) 19971222 426 0.1+ 1.3—
19731004 675 1.4+ 1.1— 19950601 675 0.5— 0.5— 19971222 426 0.3+ 0.6—
19731004 675 0.8— 0.6— 19950601 675 0.6+ 0.4+
19731005 675 0.4+ 0.9+ 19971127 426 0.6— 0.3—
1971 US
Id. T. Kobayashi (1997 observations)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 59.79375 (2000.0) P Q
n 0.27024992 w 345.68996 +0.80472962  —0.59247288
a 2.3693306 Q 50.70450 40.54927609  40.71933359
e 0.2441572 7 2.75748 40.22517996  40.36267764
P 3.65 H 144 G 0.15 U 5
Residuals in seconds of arc
19711026 029 0.1+ 0.4+ 19711030 029 0.4— 0.9— 19971227 411 0.3+ 0.3—
19711026 029 0.1— 0.0 19711110 029 0.3+ 0.5+ 19971228 411 0.1+ 0.0
19711027 095 (1.2+ 6.8—) 19711110 029 0.1— 0.1— 19971228 411 0.3— 0.6—
19711030 029 0.1+ 0.1+ 19711119 029 0.0 0.4—
19711030 029 0.2+ 0.3+ 19971227 411 0.1— 0.9+
1976 QS = 1976 SW = 1998 AQs
Id. J. G. Williams (d, MPC 5638), G. V. Willliams
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 119.01240 (2000.0) P Q
n 0.29285458 w 3.70542 +0.90993453  4+0.41175119
a 2.2457843 Q 331.81440 —0.38318656  40.78865392
e 0.2546663 % 6.05232 —0.15870483  40.45660262
P 3.37 H 145 G 0.15 U 5
Residuals in seconds of arc
19760826 095 1.8— 0.6+ 1976 0927 675 9+ 0.8+ 19980107 327 0.5+ A4
1976 0827 675 0.6+ 0.7— 19980104 327 0.5+ 19980107 327 0.4+ 0.2—

0.1+

19760830 675 0.6+ 0.8+ 19980104 327 0.2+

0.9
1.1—
19760828 675 0.94 0.7— 19980104 327 0.2+ 0.4— 19980107 327 0.4+
0.2+
19760924 095 1.2— 0.8— 19980104 327 0.6 0.4—

1978 VU = 1997 SG3

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 348.15850 (2000.0) P Q

n 0.25422697 w 131.70327 +0.74240604  —0.66932649
a 2.4678663 Q  270.33327 +0.60576494  +0.68908030
e 0.1887874 i 1.65621 +0.28615050  40.27779558
P 3.88 H 15.0 G 0.15 U 3
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Residuals in seconds of arc

19781105 675 0.1+ 0.6— 19970927 046 0.2— 0.3— 19971027 046 0.1—
19781106 675 0.1+ 0.4+ 19970927 046 0.2+ 0.3— 19971027 046 0.4—
19781107 675 0.1+ 0.9+ 19970927 046 0.0 0.2— 19971027 046 0.4—
19781108 675 0.0 0.2— 19970928 046 0.1+ 0.5— 19971028 046 0.1—
19781129 675 1.5+ 0.1— 19970928 046 0.1+ 0.4— 19971028 046 0.2+
19781130 675 1.8— 1.1— 19970928 046 0.0  0.5— 19971028 046 0.7+
19970925 046 0.5+ 0.1+ 19971004 046 0.1— 0.1— 19971221 046 0.0
19970925 046 0.2+ 0.0 19971004 046 0.7— 0.6— 19971221 046 0.3+
19970925 046 0.2+ 0.2— 19971004 046 1.3— 0.1+ 19971221 046 0.3—
19970926 046 0.6+ 0.5+ 19971006 046 0.1— 0.2— 19971221 046 0.1—
19970926 046 0.6+ 0.34 19971006 046 0.2— 0.2— 19971227 046 0.8—
19970926 046 0.4+ 0.6+ 19971006 046 0.0 0.1— 19971227 046 0.5+
19970926 046 0.3+ 0.4+ 19971027 046 0.3— 0.1+

1979 KJ = 1997 YO

Id. G. V. Williams, S. Nakano

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 271.15883 (2000.0) P Q

n 0.18898483 w 57.21041 —0.97227763  40.18432568
a 3.0073554 Q  132.96084 —0.21750317  —0.93880600

e 0.0495421 i 11.33821 +0.08584041  —0.29097651
P 5.22 H 13.0 G 0.15 U 5

Residuals in seconds of arc

19790519 809 0.1— 0.4+ 19971223 900 0.5+ 0.1— 19971225 355 0.1+
19790520 809 0.2— 0.2+ 19971224 900 0.3— 0.2— 19971225 402 0.2—
19790524 809 0.3+ 0.6— 19971224 900 0.1+ 0.1+ 19971225 402 0.1+
19971221 360 0.4+ 0.3+ 19971224 360 0.3+ 0.0 19971225 402 0.24
19971221 360 0.2+ 0.24 19971224 360 0.0 0.1+ 19971225 900 0.2—
19971221 360 0.0 0.3+ 19971224 360 0.1+ 0.2+ 19971227 900 0.4+
19971223 900 0.5— 0.1+ 19971225 355 0.2— 0.5+ 19971227 900 0.2—
19971223 900 0.2— 0.8— 19971225 900 0.4— 0.2+

19971223 900 0.1— 0.3— 19971225 355 0.0 0.3—

1979 MW, = 1987 KC;

Id. E. Bowell, T. Kobayashi (1997 observations)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 47.45791 (2000.0) P Q

n 0.22928061 w 125.58562 40.98004747  —0.18470224
a 2.6437751 Q  245.15913 +0.14590167  40.91939103
e 0.1781444 7 4.64128 +0.13498020  +0.34728263
P 4.30 H 14.0 G 0.15 U 4

Residuals in seconds of arc

19790623 413 1.3— 0.7+ 19790728 413 04+ 1.1— 19971129 704 0.7—
19790624 413 09— 0.1— 19790823 675 0.3— 0.0 19971129 704 0.5+
19790625 413 0.9— 0.6+ 19870530 413 0.0 0.0 19971129 704 0.4—
19790629 413 0.3+ 1.1— 19870530 413 0.0 0.2— 19971204 704 0.5+
19790724 675 1.0+ 0.84 19971108 411 0.7+ 0.4+ 19971204 704 (2.5+
19790724 413 0.7— 1.0— 19971108 411 0.1+ 0.2+ 19971204 704 0.2+
19790725 675 2.1+ 1.14 19971129 704 0.4— 0.24 19971204 704 (0.7+
19790726 675 (2.7+ 0.54) 19971129 704 1.1— 0.9— 19971204 704 0.84
1979 MBy = 1991 SY, = 1997 YF,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 14.34376 (2000.0) P Q

n 0.17873584  w  253.78319  +0.42859374  —0.90348717
a 3.1212481 Q  170.83496  +0.83887634  +0.39617401

e 0.1678071 i 154114 +0.33555015  +0.16357596
P 5.51 H 140 G 015 U 4

Residuals in seconds of arc
19790624 413 0.5— 0.9— 19911013 691
19790625 413 0.5+ 0.0 19911013 691

0.1— 19971222 426 0.5+
0.3+ 19971224 426 0.1—
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1979 06 29
197907 24
197907 25
199109 29
199109 29
199109 29

413 0.5—
675 0.4—
675 1.1+
691 0.1—
691 0.1+
691 0.2—

1980 PY; = 1997 XQ1:
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 47.21562

n
a
e
P

1980 08 04
198008 05
1980 08 06
1980 08 08
1980 08 09

0.24275018
2.5450501
0.1308850
4.06
Residuals in seconds of arc

413 1.1+
413 0.8—
413 (3.84
413 2.4+
413 0.1—

w

Q

7

H

0.8—
0.2—
3.74)
0.6+
2.0+

1981 DK, = 1998 AD;
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 330.87022

n
a

e
P

19810209
19810212
19810228
19810228
1981 03 06
1981 03 06
19810308
198103 08

1981 EC3; = 1994 CKoyo

0.22983588
2.6395152
0.2672310
4.29
Residuals in seconds of arc

413 0.7—
413 1.0+
413 2.1—
413 0.9+
413 0.7—
413 1.0+
413 0.7—
413 1.2+

w
Q

7

H

2.5+
0.9—
1.6—
0.1+
0.2—
1.0—
0.2—
0.0

19911013
19971219
19971219
19971219
19971222
19971222

(2000.0)

691
426
426
426
426
426

340.44623
37.75640
15.68344

14.0

198008 11
198008 15
198008 16
198008 18
19971205

(2000.0)

413
413
413
413
905

223.54629
313.62967
6.49561

16.0

19810312
19810312
19810407
19810407
1981 04 08
19810408
1981 04 09
198104 09

413
413
413
413
413
413
413
413

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 354.30910

n
a
e
P

1981 03 02
198103 02
19810311
19810315
19810315
1981 04 05

0.22528924
2.6749094
0.1169567
4.37
Residuals in seconds of arc

413 1.7+
413 (5.9—
413 2.2—
413 0.6—
413 2.3+
413 (6.5+

w

Q

i

H

0.4—
1.8-)
0.4+
L4+
0.3+
0.84)

(2000.0)

116.07877
356.22559
13.48051

15.0

19810503
199402 10
199402 10
199402 10
19940213
19940213

413
809
809
809
809
809

coocooo

NODN W

+0.94232806
+0.33162896
+0.04516702

T+

0.0

0.1+
0.24
0.1+
0.3—
0.4—

P
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19971224 426 0.2— 0.5—
19971224 426 0.2+ 0.6—
19980103 426 0.7— 0.3+
19980103 426 0.4— 0.2+
19980103 426 0.3— 0.6+
Urata

Q
—0.29089696
+0.74479413
+0.60055030

G 0.15 U 6
(3.8+ 0.94) 19971205 905 0.0
04— 0.5— 19971221 905 0.3+
1.6— 04— 19971221 905 0.6—
0.8— 0.6— 19971224 385 0.3+
0.2— 0.1— 19971224 385 0.2+
Williams
P Q
—0.99558439  —0.04590096
+0.07900491  —0.88080591
—0.05069464  —0.47124733
G 0.15 U 4
1.5— 0.1+ 19810501 413 1.1—
0.7+ 0.5+ 19980108 910 0.1+
0.1+ 0.4— 19980108 910 0.1—
1.24 0.5+ 19980108 910 0.0
0.7— 0.1— 19980109 910 0.1+
1.44 0.2+ 19980109 910 0.0
0.7— 0.2+ 19980109 910 0.1—
0.6+ 0.7+
Williams
P Q
—0.38115553  —0.92438356
+0.74289513  —0.29635719
+0.55029745  —0.24018211
G 0.15 U 5
0.8— 1.3— 19940213 809 0.2—
0.0 0.8— 19940305 691 1.1—
0.8— 1.4— 19940305 691 1.1—
0.0 1.7— 19940305 691 1.2
1.94 0.84
2.2+ 0.3—

1981 UJys = 1981 WY3 = 1979 HOg = 1997 WF'35

Id. S. Nakano (d, MPC 20606), G. V. Williams

coocoo
WO U
4+

coocoooo
+
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Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 162.40557 (2000.0) P

n 0.18781332 w 196.01116

a 3.0198483 Q 68.01028 —0.88943429  —0.01520946
e 0.0739632 7 11.17369 —0.44387463  —0.20961343
P 5.25 H 125 G 0.15 U

Residuals in seconds of arc

19790430 095 0.5+ 1.0+ 19971129 704 1.6— 0.1— 19971231 704
19811024 675 0.1— 0.1+ 19971129 704 1.1— 0.3— 19971231 704
19811025 675 0.1+ 0.6+ 19971204 704 1.2+ 0.3+ 19971231 704
19811124 033 0.3— 1.0+ 19971204 704 1.5+ 0.4— 19980102 704
19811124 033 0.7— 0.3+ 19971204 704 0.44 0.6— 19980102 704
19971129 704 2.5— 0.0 19971204 704 0.84 0.8— 19980102 704
19971129 704 1.8— 1.2— 19971204 704 1.6+ 0.7— 19980102 704

19971129 704 1.0— 0.8— 19971231 704 0.3+ 0.5+

1981 UTy9 = 1986 TNg = 1986 RZ;7 = 1994 DU = 1997 SCy5
Id. K. Ichikawa; 1986 TNg = 1986 UJ; (MPC 11723) is invalid

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Ichikawa

M 122.70529 (2000.0) P Q

n 0.18614476 w 50.19410 +0.06763533  4+0.99148053
a 3.0378676 Q  224.07965 —0.95730485  4-0.03306043
e 0.0947231 i 9.20801 —0.28105672  40.12598954
P 5.29 H 129 G 0.15 U

Residuals in seconds of arc

19811024 675 0.3+ 1.6+ 19940216 033 0.0 0.6— 19970930 910 0.1
19811025 675 0.4— 0.3— 19940216 033 1.1+ 0.1— 19971001 910 0.3
19811026 675 0.1— 0.0 19940217 033 1.4— 0.2— 19971001 910 0.3
19860911 095 0.4+ 0.5+ 19970927 910 0.4+ 0.6— 19971001 910 0.3
19861008 054 (3.4+ 2.04) 19970929 910 0.0 0.1+

19861011 054 0.2+ 2.7— 19970930 910 0.24+ 0.1+

1983 RZ, = 1997 WM~

Id. T. Urata

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 61.15901 (2000.0) P Q

n 0.28581617 w 95.46975 +0.90804531  4+0.41406754
a 2.2825039 Q 240.08351 —0.40738207  +0.83787744
e 0.2615806 7 4.18544 —0.09743498  40.35568170
P 3.45 H 145 G 0.15 U

Residuals in seconds of arc

19830905 095 0.2— 1.94 19971123 905 0.1+ 0.8+ 19971129 704
19830907 095 0.2— 0.8— 19971123 905 0.2— 0.7+ 19971129 704
19830909 095 0.4+ 1.1— 19971129 704 0.4— 0.0 19971204 905
19971119 905 0.7+ 0.9— 19971129 704 0.1— 0.5— 19971204 905
19971119 905 0.8— 0.3+ 19971129 704 0.9— 0.2—

1984 SS; = 1981 UW; = 1987 RC, = 1987 SY 17 = 1997 WM3

Id. T. Urata; 1984 SS1 = 1989 EP3 (MPC 14786) is invalid
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 6.93387 (2000.0) P Q

n 0.30988941 w 196.29377 +0.39937705  —0.91587805
a 2.1627097 Q@ 230.18601 +0.84695335  +0.38562989
e 0.0701941 7 3.04543 +0.35095299  +0.11161082
P 3.18 H 145 G 0.15 U

Residuals in seconds of arc

19811030 381 0.6— 1.7+ 19971127 888 0.7+ 0.4— 19971204 704
19811030 381 0.1— 1.5+ 19971127 888 0.6+ 0.0 19971204 704
19840927 046 0.84 1.7— 19971129 704 1.7— 0.1+ 19971225 566
19840927 046 0.9— 1.6— 19971129 704 1.6— 1.3— 19971225 566

Q
—0.10900440  +0.97766604
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19840929 046 1.2— 1.3— 19971129 704 1.6— 0.7— 19971225 566
19840929 046 1.9+ 0.9+ 19971129 704 1.7— 0.9-— 19971225 886
19840930 046 0.3+ 0.2— 19971129 704 2.1— 0.4+ 19971225 886
19840930 046 0.7+ 0.3— 19971202 886 0.3+ 0.1— 19980103 910
19870902 095 0.0 2.8+ 19971202 886 0.1— 0.3— 19980103 910
19870916 095 1.0— 0.2— 19971204 704 1.7+ 0.5+ 19980103 910
19971124 888 1.2+ 0.9— 19971204 704 0.5— 2.1+

19971124 888 1.3+ 0.7— 19971204 704 0.1— 0.3+

1985 QGs = 1997 YZqy

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 69.41589 (2000.0) P Q

n 0.17561065 w 281.69113 40.97919304  40.20116816
a 3.1581698 Q 66.70819 —0.17302713  4+0.89636727
e 0.1605801 7 1.66515 —0.10603114  40.39504060
P 5.61 H 13.0 G 0.15 U
Residuals in seconds of arc

19850823 095 0.1— 2.3— 19971129 704 0.8— 0.5+ 19980102 704 0.7
19850915 095 0.9— 1.4+ 19971129 704 1.6— 0.8+ 19980102 704 0.5
19850920 095 1.1+ 0.6+ 19971231 704 0.8+ 0.0 19980102 704 0.7
19971129 704 0.8— 0.6— 19971231 704 1.1+ 0.0 19980102 704 0.8
19971129 704 (3.0— 0.34) 19971231 704 0.8+ 0.2+

19971129 704 0.7— 0.8+ 19971231 704 0.5+ 0.2—

1986 TH = 1984 BG;

Id. T. Kobayashi

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 82.85276 (2000.0) P Q

n 0.28708859 w 72.46295 +0.91004418  —0.40907739
a 2.2757546 Q 311.62720 +0.33821454  +0.82610936
e 0.1366935 i 5.13468 +0.23964665  40.38755517
P 3.43 H 14.2 G 0.15 U
Residuals in seconds of arc

19840124 381 0.8+ 0.8+ 19861003 054 0.5+ 0.24 19861011 054 0.8—
19840124 381 0.9— 1.8— 19861004 054 0.5+ 0.5+ 19980105 411 0.1—
19860907 095 0.94 0.0 19861005 095 (2.9— 0.5— 19980105 411 0.6+
19860911 095 1.3— 0.0 19861008 054 0.0 0.4—

1986 TX3; = 1993 RN

Id. T. Kobayashi (MPC 23971)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 4826240 (2000.0)

n 0.27930258  w  311.26834

a 2.3178540 Q  84.00665

e 0.1513307 i 3.19094

P 3.53 H 145 G

Residuals in seconds of arc

19861004 046 1.3+ 1.6+ 19930914 376 0.9—
19861005 046 0.5— 1.7+ 19930916 376 (0.6—
19861005 046 (3.1— 1.44) 19930916 376 1.7—
19861005 046 0.5+ 1.0+ 19930921 675 0.2+
19861009 046 0.5— 2.0— 19931013 675 0.6+
19861009 046 0.1— 1.1— 19931013 675 0.8+
19861010 046 0.5+ 1.3— 19931015 675 0.3+
19861010 046 0.4— 1.7— 19931015 675 0.1—
19930914 376 (2.5— 0.24) 19971221 411 0.7+

P
+0.81523078
+0.54660110
+0.19137925
0.15

M.P.C.

U

19971221
19971224
19971224
1997 1226
19971226
19971226
19971227
19971227
19971227

Q
—0.57648428
+0.73432060
+0.35838407

411
411
411
046
046
046
046
046
046

U+
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M.P.C. 31098

1988 BL3 = 1959 RC; = 1983 VL, = 1997 YOy,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Urata

M 105.94217 (2000.0) P Q

n 0.29076795 w 82.93569 +0.97093365  +0.21505485
a 2.2565157 Q 264.60545 —0.23911912  40.89077288
e 0.2058500 7 6.05801 +0.01048308  +0.40034372
P 3.39 H 135 G 0.15 U

Residuals in seconds of arc

19590909 024 0.1+ 0.2— 19880119 809 0.7+ 0.5— 19880129 809 0.5
19831108 381 0.1— 0.9+ 19880121 809 0.3+ 0.3— 19880129 809 0.1
19880116 809 0.2+ 0.24+ 19880121 809 0.7+ 0.3— 19971227 888 0.6
19880116 809 0.6+ 0.7+ 19880123 809 0.6— 0.5— 19971227 888 0.1
19880116 809 0.9+ 1.1+ 19880123 809 0.3— 0.6— 19971231 888 0.1
19880117 809 0.3— 0.4+ 19880125 809 0.1+ 0.1— 19971231 888 0.1
19880117 809 0.1— 0.7+ 19880125 809 0.4+ 0.3— 19980102 886 0.1
19880117 809 0.2+ 0.24 19880127 809 1.2— 0.0 19980102 886 0.0
19880119 809 0.3+ 0.4— 19880127 809 0.6— 0.1+

1988 BN, = 1997 YT,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 301.22489 (2000.0) P Q

n 0.18821379 w 230.35998 —0.80065254  —0.58002155
a 3.0155631 Q 273.67690 +0.58539328  —0.70400914
e 0.0343343 i 8.65076 +0.12755475  —0.40981231
P 5.24 H 122 G 0.15 U

Residuals in seconds of arc

19880122 809 0.7— 0.3— 19880126 809 0.6— 0.2+ 19971224 369 0.1
19880122 809 0.3— 0.2— 19880126 809 0.0 0.0 19971224 369 0.1
19880122 809 0.64+ 0.0 19880127 809 0.2— 0.0 19971227 369 0.0
19880123 809 0.2+ 0.1— 19880127 809 0.5— 0.1+ 19971227 369 0.0
19880123 809 0.5+ 0.1— 19880129 809 0.3— 0.4+ 19971231 369 0.2
19880124 809 0.4+ 0.1+ 19880130 809 0.1— 0.5+ 19971231 369 0.0
19880124 809 0.5+ 0.1— 19971221 369 0.1— 04— 19971231 369 0.2
19880124 809 0.5+ 0.4— 19971221 369 0.24 04—

1988 CY, = 1993 SLi»

Id. G. V. Williams (MPC 24101)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 149.58080 (2000.0) P Q

n 0.28329409 w 315.28490 +0.18665871  +0.98182750
a 2.2960308 Q 325.43049 —0.88361913  40.15254475
e 0.0912560 7 3.46096 —0.42938999  40.11289316
P 3.48 H 145 G 0.15 U

Residuals in seconds of arc

19880211 809 1.2— 0.1+ 19880221 809 1.8— 0.1— 19930923 809
19880215 809 1.1+ 0.5— 19880223 809 0.0 1.0— 19971129 704
19880216 809 2.1+ 0.2+ 19880223 809 0.5— 0.2— 19971129 704
19880216 809 0.7+ 0.7+ 19880223 809 0.4+ 0.7+ 19971129 704
19880216 809 0.1+ 0.8+ 19930916 809 0.1— 0.8+ 19971129 704
19880217 809 0.6+ 0.5— 19930916 809 0.4+ 0.8+ 19971129 704
19880217 809 0.4+ 0.3— 19930916 809 0.4+ 0.9+ 19971205 704
19880217 809 0.9— 0.1+ 19930918 675 0.6+ 0.7— 19971205 704
19880221 809 04— 0.1— 19930923 809 0.9— 0.5+ 19971205 704
19880221 809 0.8— 0.1+ 19930923 809 0.2— 0.9-—

1988 CU3 = 1997 YM 5
Id. T. Urata
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1998 JAN.

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 7.93999 (2000.0) P Q

n 0.18976023 w 171.97240 —0.14503417  —0.97699770
a 2.9991574 Q  286.26324 +0.89849504  —0.06388412
e 0.0702370 1 9.37244 +0.41433291  —0.20345592
P 5.19 H 125 G 0.15 U 5

Residuals in seconds of arc

19880213 809 1.1+ 1.7+ 19880223 809 1.6— 1.0+ 19980102 905 0.6—
19880215 809 1.0— 1.3— 19880223 809 1.6— 0.4+ 19980102 905 1.0—
19880216 809 1.8+ 1.4— 19971231 905 0.44 0.5— 19980106 886 0.7+
19880216 809 1.2+ 1.5— 19971231 905 0.6— 0.5— 19980106 886 0.3+
19880216 809 1.1+ 2.1— 19980102 704 0.24+ 0.3+ 19980108 704 0.5+
19880221 809 0.2+ 0.7+ 19980102 704 0.4— 0.3+ 19980108 704 0.2
19880221 809 0.3+ 0.84 19980102 704 0.0 0.2+ 19980108 704 0.7
19880221 809 0.1+ 0.5+ 19980102 704 0.5— 0.1+ 19980108 704 0.6
19880223 809 1.6— 1.14 19980102 704 0.5— 0.24

1988 DK = 1997 WR37

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 306.76727 (2000.0) P Q

n 0.18248934 w 277.90872 —0.71176416  —0.69528750
a 3.0783008 Q  218.13020 4+0.69118674  —0.66795710

e 0.1725319 i 9.30497 +0.12511065  —0.26534620
P 5.40 H 135 G 0.15 U 5

Residuals in seconds of arc

19880222 413 24— 1.7+ 19880310 413 0.2+ 0.2+ 19971204 704 0.9+
19880222 413 1.9— 0.3+ 19880310 413 1.4+ 0.7— 19971204 704 0.6—
19971129 704 0.8— 0.7— 19971204 704 0.9—
19880223 413 2.24 1.0— 19971129 704 0.1— 0.2— 19971204 704 1.9+
19880225 413 0.8— 0.7+ 19971129 704 0.2— 1.4+ 19971204 704 0.4+

19880223 413 0.5— 0.0

19880225 413 1.8+ 1.2— 19971129 704 0.6— 0.5+
1988 RQi12 = 1997 WOy

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 336.08112 (2000.0) o Q

n 0.12617735 w 100.43298 —0.34068451  —0.94012324
a 3.9368461 Q 9.50420 +0.83685245  —0.30813039
e 0.2112309 7 3.51289 +0.42849976  —0.14568445
P 7.81 H 125 G 0.15 U 4

Residuals in seconds of arc

19880914 807 0.4— 0.3+ 19881103 807 0.2+ 0.2— 19971129 704 0.8
19880915 807 0.0 0.1+ 19881106 807 0.1— 0.5— 19971129 704 1.3—
19880916 807 0.7+ 0.2— 19881108 807 0.0 0.3— 19971204 704 0.6+
19881004 807 1.2— 0.5+ 19971129 704 1.8— 0.1— 19971204 704 1.7+
19881005 807 0.3+ 0.3+ 19971129 704 0.4+ 1.7— 19971204 704 1.2+
19881008 807 0.4+ 0.2— 19971129 704 0.5— 1.0— 19971204 704 0.5+
1989 CDs = 1994 CB7 = 1997 WQs3s

Id. A. Lowe, G. V. Williams

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 328.67630 (2000.0) P Q

n 0.20139566 w 330.48119 —0.19069049  —0.98086721
a 2.8824999 Q  130.48283 +0.91044602  —0.19164900
e 0.0343785 i 2.95425 +0.36704929  —0.03420788
P 4.89 H 135 G 0.15 U 4

Residuals in seconds of arc

19890202 033 0.5— 0.5+ 19940216 691 0.0 0.1— 19971129 704 0.9—
19890204 033 0.5+ 0.3— 19940216 691 0.1+ 0.1— 19971204 704 1.3—
19940215 691 0.0 0.0 19971129 704 0.6— 1.2+ 19971204 704 0.6+
19940215 691 0.1— 0.0 19971129 704 0.0 0.2+ 19971204 704 1.4+
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1998 JAN. 12

19940215 691 0.1— 0.0 19971129 704 0.4+ 0.5— 19971204 704 0.3— 0.3—
19940216 691 0.1+ 0.0 19971129 704 0.5+ 0.1— 19971204 704 0.2+ 0.0
1990 QK5

Id. T. Kobayashi (1997 observations)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 213.97683 (2000.0) P Q

n 0.18980048 w  139.42669 —0.13156710  +0.99077473

a 2.9987333 Q  122.98949 —0.91923421  —0.10966771

e 0.0764023 i 2.21985 —0.37107758  —0.07961421

P 5.19 H 137 G 0.15 U 5

Residuals in seconds of arc

19900816 809 1.1+ 0.3+ 19900824 809 0.7+ 0.4— 19971225 411 0.6— 0.1—
19900816 809 0.3— 0.3+ 19900824 809 0.6+ 0.0 19971225 411 0.3+ 0.5+
19900816 809 1.5— 0.6— 19900824 809 0.5+ 0.1+ 19971227 411 0.2+ 0.2+
19900818 809 0.8+ 0.7— 19900826 809 0.9— 0.0 19971227 411 0.1+ 0.7—
19900818 809 0.0 0.4— 19900826 809 0.6— 0.4+

19900818 809 0.3— 1.0+ 19900826 809 0.1— 0.0

1990 ST2 = 1990 SY3s = 1973 UM; = 1997 WN~,

Id. S. Nakano (d, MPC 20913), T. Urata

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 52.93447 (2000.0) P Q

n 0.28846442 w 309.21465 +0.98231777  40.18576026

a 2.2685127 Q 40.09549 —0.15865883  +0.89215331

e 0.2353057 i 2.07709 —0.09939403  4+0.41177130

P 3.42 H 145 G 0.15 U 5
Residuals in seconds of arc

19731026 095 0.7— 1.9+ 19971123 905 1.0+ 0.1— 19971130 566 0.6— 0.8+
19900918 675 0.2— 0.7— 19971124 886 0.8— 0.3— 19971130 566 0.7— 0.6+
19900918 675 0.4— 0.6— 19971124 886 1.0— 0.1— 19971204 704 0.4+ 0.9-—
19900920 675 0.3+ 0.3+ 19971129 704 0.1— 0.1— 19971204 704 1.54 1.5+
19900920 675 0.6+ 0.3+ 19971129 704 0.4+ 0.8— 19971204 704 0.6+ 0.2+
19900929 095 (0.8+ 2.84) 19971129 704 0.4— 0.8— 19971204 704 0.6+ 1.2+
19971119 905 0.0 0.7— 19971129 704 0.2+ 1.2— 19971204 704 0.24 0.6+
19971119 905 0.5+ 0.3— 19971129 704 0.0 0.9— 19971204 905 0.3— 0.5+
19971123 905 0.1— 0.4— 19971130 566 0.6— 0.5+ 19971204 905 0.5— 0.5—
1990 SF3 = 1993 OH; = 1998 AOg

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 1.05532 (2000.0) P Q

n 0.28434211 w 284.99229 +0.71707767  —0.69460082

a 2.2903856 Q 119.04241 40.66215739  40.65305512

e 0.0647743 7 3.78421 +0.21759414  40.30174280

P 3.47 H 14.0 G 0.15 U 5
Residuals in seconds of arc

19900918 675 0.1— 1.2— 19930713 809 0.0 0.5+ 19980110 557 0.4— 0.4+
19900918 675 0.1+ 0.5+ 19930713 809 0.0 0.6+ 19980110 557 0.2+ 0.1+
19900920 675 0.3+ 0.3— 19930720 809 0.4+ 1.2— 19980110 557 0.3— 0.4+
19900920 675 0.4+ 1.0— 19930720 809 0.6— 0.0 19980111 557 0.2+ 0.1—
19900928 675 0.4— 1.3+ 19930720 809 0.8— 0.3+ 19980111 557 0.0 0.3+
19930713 809 0.1— 0.5+ 19930724 809 0.9+ 0.1—

1990 SLip = 1997 VS,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Ichikawa

M 30.72544 (2000.0) P Q

n 0.27874489 w 317.42403 +0.91911677  +0.38479046

a 2.3209446 Q 20.42059 —0.26336204  40.75979512

e 0.1050347 i 14.03589 —0.29302696  40.52406839

P 3.54 H 14.2 G 0.15 U 5

Residuals in seconds of arc

199009 17
199009 17
199009 19
199009 19
199009 20
199009 20

675 0.4—
675 0.4+
675 0.6—
675 1.0—
675 1.3+
675 0.5+

0.3—
0.9+
0.3+

oo
o= o

1990 TP = 1997 WZys
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 56.69698

n
a
e
P

19901012
19901012
19901013
19901015
19901015
19901015
19901017
19901017

1990 TJ; = 1942 VC = 1973 YS; = 1997 XJo

0.28964823
2.2623274
0.1449064
3.40
Residuals in seconds of arc

413 0.9—
413 0.6+
413 0.2+
675 0.3+
675 0.2+
374 04—
675 0.2+
675 0.0

w
Q
i
H

0.7—
0.9+
0.3+
1.1—
0.2—
1.8—
1.8+
0.8+

19971102
19971102
19971102
19971103
19971103
19971116

(2000.0)
229.57895 +0.99853228
131.09195 +0.03075909
4.00217 —0.04457760
14.5 G U
19901018 871 (2.8— 4.64) 19971129
19901018 871 (1.0— 6.54+) 19971129
19901020 374 (6.8+ 7.34+) 19971129
19971126 704 0.1— 0.7+ 199711 30
19971126 704 0.3+ 0.7+ 199711 30
19971126 704 0.9— 0.6+ 199711 30
19971129 704 0.4— 0.3+
19971129 704 0.1— 0.6—
Williams

587 0.9—
587 0.2+
587 1.1+
587 1.0—
587 0.4—
587 1.1+

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 32.17744

n
a
e
P

19421105
19421105
19731220
19901015
19901015
19901019
19901019
19901111
19901111
19901112
19901112
19901112

1990 WF

0.28742342
2.2739869
0.2007882
3.43
Residuals in seconds of arc

062 0.7—
062 0.7+
095 (2.0+
400 (2.2—
400 (3.5—
400 0.1—
400 0.4—
400 1.4+
400 0.9+
809 0.5—
809 0.5—
809 0.4—

w
Q
i
H

0.3—
0.1+

o
|

T+F++T T
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(2000.0)
314.25142
76.85626
3.72816

14.5

19971129
19971129
19971129
19971129
19971129
19971204
19971204
19971204
19971204
19971204
19971207
19971207

Id. J. Roe (1998 observations)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 56.32025

n 0.29128725

a 2.2538330

e 0.1435491

P 3.38

Residuals in seconds of arc
19901111 809 0.0 0.4—
19901111 809 0.4+ 0.6—
19901111 809 0.6— 0.1+
19901116 877 0.3— 1.3—
19901116 877 1.5+ 0.4+
19901122 877 1.9— 0.5+

w
Q
i

H

(2000.0)
255.81305
130.91547

4.52795

13.5

19901122
199011 24
19901124
19901224
19901224
1998 0103

G

704 1.7—
704 (2.3—
704 1.5—
704 (2.6+
704 1.8—
704 1.0+
704 0.8+
704 0.9+
704 0.2+
704 1.3
098 1.0
098 0.0

G

877 (
877
877
877
877
732

—moooEN
oo
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+0.85472173
+0.49285802
+0.16291634

Foorroororoo

WO ONTOMIOO RO

FF+FF++FTE]
NN

+0.89086101
+0.44127682
+0.10789543

M.P.C.

19971118
19971118
19971201
19971201

Williams

U

19971208
19971208
19971231
19971231
19971231
19971231
1998 01 02
1998 01 02
1998 01 02
1998 01 02

Williams

U

1998 01 03
1998 01 03
1998 01 04
1998 01 04
1998 01 04

587
587
587
587

Q
—0.01290086
+0.93446690
+0.35581621

704
704
704
566
566
566

Q
—0.51521007
+0.76718955
+0.38207170

098
098
704
704
704
704
704
704
704
704

Q
—0.45034173
+0.82668363
+0.33732256

732
732
732
732
732
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M.P.C. 31100

1991 AS,; = 1997 WUy = 1997 XNy,
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

Williams

M 37.96192 (2000.0) P Q

n 0.26532580 w 85.12956 +0.93679010  —0.34145354

a 2.3985553 Q 294.81924 +0.27831282  +0.85947323

e 0.1649515 i 4.82725 +0.21205255  40.38041458

P 3.71 H 14.5 G 0.15 U 5
Residuals in seconds of arc

19910115 033 0.1+ 0.2— 19971123 327 0.3+ 0.1+ 19971215 327 0.2+ 0.2+
19910115 033 1.0+ 0.6— 19971123 327 0.0 0.0 19971222 327 0.1— 0.1—
19910115 033 0.1+ 0.7+ 19971123 327 0.1+ 0.3+ 19971222 327 0.2— 0.0
19910115 033 0.2— 0.3— 19971126 704 (2.3— 0.2—) 19971222 327 0.1— 0.1—
19910116 033 0.2— 0.9+ 19971126 704 0.3— 0.4— 19971222 327 0.1+ 0.1+
19910122 675 1.3— 0.4— 19971126 704 0.2— 0.2— 19971224 327 0.2+ 0.1+
19910122 675 0.5+ 0.0 19971215 327 0.1+ 0.1+ 19971224 327 0.3— 0.1+
19971123 327 0.1+ 0.2+ 19971215 327 0.24 0.0 19971224 327 0.1— 0.3—
1991 CM,; = 1997 YP,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 317.19383 (2000.0) P Q

n 0.25561215 w 166.12009 —0.19075769  —0.98045502

a 2.4589426 Q 294.85900 +0.89549384  —0.15371041

e 0.1382417 i 3.04262 +0.40212222  —0.12280498

P 3.86 H 145 G 0.15 U 6
Residuals in seconds of arc

19910207 372 0.9+ 04— 19910217 372 2.0 0.7+ 19971221 327 0.7— 0.2—
19910207 372 1.0+ 0.1— 19971220 327 1.1+ 0.5— 19971221 327 0.9— 0.4—
19910210 372 0.3+ 0.5— 19971220 327 0.94 0.0 19971221 327 0.6— 0.4—
19910210 372 1.3— 1.14 19971220 327 0.8+ 0.0

19910217 372 1.1+ 0.8— 19971221 327 0.6— 1.6+

1991 GG7 = 1982 YD3; = 1998 AO

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 0.30003 (2000.0) P Q

n 0.26508037 w 94.27770 —0.39213909  —0.91959874

a 2.4000355 Q 18.86433 +0.81214868  —0.35822450

e 0.1581728 i 4.21627 +0.43202020 —0.16128656

P 3.72 H 147 G 0.15 U 5
Residuals in seconds of arc

19821222 095 0.0 0.1— 19910415 675 (4.4— 0.3—) 19980106 411 0.3+ 0.3—
19910408 809 0.1+ 0.3+ 19910419 809 0.1— 0.0 19980106 411 0.3+ 0.1—
19910408 809 0.3— 0.5+ 19910419 809 0.0 0.5— 19980109 658 0.6— 0.0
19910408 809 0.24 1.1+ 19910419 809 0.1— 0.2— 19980109 658 0.5— 0.0
19910410 809 1.3+ 0.5— 19910419 675 1.0— 0.7+ 19980109 658 0.4— 0.0
19910410 809 1.3+ 04— 19910419 675 0.9— 0.0 19980109 411 0.2+ 0.2+
19910410 809 0.6+ 1.0— 19980105 411 1.0+ 0.4— 19980109 411 0.2— 0.0
19910415 675 1.1— 0.0 19980105 411 0.1— 0.5+

1991 GVg = 1977 RX6

Id. H. Kaneda (MPC 18637)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 303.35365 (2000.0) P Q

n 0.25938408 w 233.93509 —0.99039851  —0.13456120

a 2.4350460 Q 298.31225 4+0.13556679  —0.90050142

e 0.0794672 ) 2.06269 +0.02706374  —0.41350995

P 3.80 H 145 G 0.15 U 2
Residuals in seconds of arc

19770909 675 0.3+ 0.5— 19910419 809 (3.1— 1.54) 19971225 411 0.3— 0.8+
19770910 675 0.2+ 0.5— 19910419 809 1.3— 1.2+ 19971225 566 0.4— 1.1+
19910408 809 (3.2+ 0.6—) 19960917 566 0.7— 0.3+ 19971227 411 0.0 0.2+

1998 JAN. 1
19910408 809 (2.4+ 0.8—) 19960917 566 0.4— 0.1— 19971227 411 0.7—
19910408 809 1.54 1.3— 19960917 566 0.7+ 0.4+ 19971230 566 1.2+
19910410 809 0.4+ 0.5+ 19971128 910 1.1— 1.5— 19971230 566 1.14+
19910410 809 0.2+ 0.2+ 19971128 910 1.0— 14— 19971230 566 1.5+
19910410 809 0.7— 0.1+ 19971128 910 1.0— 1.5— 19980108 704 0.2—
19910415 675 0.5+ 1.0— 19971225 411 0.2— 1.2+ 19980108 704 0.6+
19910415 675 0.8+ 1.8— 19971225 566 0.7— 0.8+ 19980108 704 0.4+
19910419 809 1.7— 1.4+ 19971225 566 0.8— 0.9+ 19980108 704 0.7+
1991 LB, = 1988 TE; = 1997 WY33
Id. G. V. Williams, B. A. Skiff
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 168.73819 (2000.0) P Q
n 0.22365992 w 17.32292 —0.23851911  40.94786520
a 2.6878845 Q 239.34059 —0.91756775  —0.29123699
e 0.0332348 7 14.22149 —0.31808498  +0.12935447
P 4.41 H 135 G 0.15 U 4
Residuals in seconds of arc
19881008 675 0.5— 0.1+ 19910608 809 0.2+ 0.5— 19971129 704 0.6—
19881008 675 0.4+ 0.6+ 19910608 809 0.1— 1.1— 19971129 704 0.6—
19910518 809 0.3+ 2.4+ 19910608 809 0.7— 0.1+ 19971129 704 0.3—
19910518 809 0.8+ 0.7+ 19971106 327 0.24 0.7— 19971204 704 0.6+
19910518 809 0.7+ 0.1— 19971106 327 0.1+ 0.6— 19971204 704 0.5—
19910606 809 0.5+ 0.1+ 19971106 327 0.3+ 1.0— 19971204 704 0.7+
19910606 809 0.7— 0.3+ 19971129 704 14— 1.0— 19971204 704 2.1+
19910606 809 1.1— 0.5— 19971129 704 0.8+ 0.6— 19971204 704 1.5—
1991 PJ;> = 1986 TK;7 = 1997 WMj3;3
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 16.42983 (2000.0) P Q
n 0.18467421 w 144.24070 +0.66874671  —0.72916884
a 3.0539731 Q 263.30632 +0.64362879  4+0.66555286
e 0.1423457 7 8.40810 +0.37218251  +0.15922371
P 5.34 H 125 G 0.15 U 4
Residuals in seconds of arc
19861011 095 0.5— 1.5+ 19971126 704 1.8— 1.2— 19971204 704 0.8+
19910807 675 (0.5+ 2.9—) 19971128 327 1.8+ 1.6+ 19971204 704 0.4+
19910807 675 0.1— 0.7— 19971128 327 0.2— 0.3— 19971204 704 0.6+
19910810 675 0.0 0.3— 19971128 327 0.5— 0.3— 19971204 704 0.8+
19910810 675 1.24 0.9+ 19971129 704 0.6+ 0.7+ 19971204 704 0.4+
19910910 675 0.6— 0.4— 19971129 704 0.7— 0.1— 19971215 327 0.3—
19910910 675 0.0 0.3— 19971129 704 0.8+ 0.6— 19971215 327 0.5—
19971126 704 1.0— 1.4— 19971129 704 0.9+ 1.5— 19971215 327 0.3—
19971126 704 1.7— 1.3— 19971129 704 (0.24+ 2.1-—)
1991 PTi> = 1982 SRy
Id. G. V. Williams, S. Nakano
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 107.48372 (2000.0) P Q
n 0.21143880 w 297.92300 +0.99766404  4+0.06705105
a 2.7904844 Q 58.23508 —0.05602484  40.91253168
e 0.0829464 7 0.88031 —0.03908564  40.40347253
P 4.66 H 13.6 G 0.15 U 2
Residuals in seconds of arc
19820927 095 0.2— 1.5+ 19910912 675 0.3— 0.2— 19971225 369 0.3+
19910805 675 0.8+ 1.0— 19921128 675 0.8— 1.3— 19971226 566 (3.2+
19910807 809 (0.1+ 2.8—) 19921128 675 0.5+ 1.7— 19971226 566 (3.3+
19910807 809 (0.6— 3.0—) 19921201 675 0.8— 0.2+ 19971226 566 (3.9+
19910807 809 (0.7— 3.8—) 19940312 691 0.4— 0.2— 19971227 369 0.8+
19910808 675 0.5— 1.0— 19940312 691 0.0 0.1— 19971227 369 0.1—
19910808 675 0.1— 0.7— 19940312 691 0.2— 04—
19910912 675 0.6+ 1.3+ 19971225 369 0.6+ 0.5+
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1998 JAN. 12

1991 PV, = 1986 RCy3 = 1986 TQis
Id. T. B. Spahr (MPC' 30655)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 62.96387 (2000.0)

n 0.19664915  w  289.15118

a 2.9286986 Q  96.62782

e 0.1216304 i 3.05195

P 5.01 H 130 G

Residuals in seconds of arc

19860909 095 1.7— 2.0— 19910917 675 0.2—
19861006 095 1.84 2.2+ 19910917 675 (2.6+
19910807 675 0.94 1.2— 19971225 566 1.0—
19910808 675 0.6+ 0.2+ 19971225 566 0.1—

19910915 675 0.7— 0.3+ 19971225 566
19910915 675 0.3— 0.3+ 19980102 704

1991 RCs = 1996 TQs3

Id. A. Gnéadig

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 18.21178 (2000.0)

n 0.18898307 w 72.10110

a 3.0073741 Q 0.69113

e 0.0912669 i 10.88058

P 5.22 H 135 G

Residuals in seconds of arc

19910910 675 0.1— 0.3+ 19910915 033
19910910 675 0.14 1.5— 19910916 675
19910913 033 0.3— 0.2+ 19910916 675
19910913 033 0.1+ 0.6+ 19910918 033
19910913 033 0.3— 0.4+ 19911003 033
19910914 033 0.2— 0.5+ 19911004 033
19910915 033 0.7+ 0.6+ 19911004 033

1991 RSs = 1982 BR; = 1984 WZ,
Id. G. V. Williams, A. Gnéadig
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 233.11061 (2000.0)

n 0.27590802  w  55.46608

a 2.3368267 Q 35252775

e 0.1071523 i 8.28555

P 3.57 H 14.0 G

Residuals in seconds of arc

19820126 381 0.2— 0.1+ 19910912 675
19820126 381 0.7+ 1.0+ 19910914 675
19841121 010 0.84 1.4— 19910914 675
19910911 675 0.5+ 1.0— 19910914 675
19910911 675 0.14 0.1— 19910914 675
19910912 675 0.5+ 0.8— 19911004 033

1991 RY 15 = 1998 AY,
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 120.87672 (2000.0)

n 020115183  w  201.80724

a 2.8848288 Q  130.20696

e 0.0660362 i 2.98629

P 4.90 H 120 G

Residuals in seconds of arc

19910911 675 0.6+ 0.7+ 19910915 675 0.8+
19910911 675 0.6— 0.9— 19910916 675 0.7—

+0.89914735
+0.41887820
+0.12678763
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+0.29604391
+0.78926823
+0.53797181

coooooo
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+0.66809237
+0.62671230
+0.40110383

cCoooom
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+0.88267866
—0.42313143
—0.20454382

Williams

U

1998 01 02
1998 01 02
1998 01 02
1998 01 02

Williams

U

1996 10 05
1996 10 05
1996 10 05
1996 10 06
1996 10 06
1996 10 06

Williams

U

199110 04
19911005
19911031
19911031
19911104

Williams

U

1998 01 06
1998 01 07

704
704
704
704

809
809
809
809
809
809

033
033
033
033
033

126
126

Q
—0.43443891
+0.81927413
+0.37423620

Q
—0.95517162
+0.24328019
+0.16870664

5

0.7+
0.1—
0.2—
0.7—
0.1—
0.3+

Q
—0.74384231
+0.57611024
+0.33881501

Q
+0.46828981
+0.82868862
+0.30656131

6

0.5—
0.1—

roooo0o
O Ut 00 U =
I+

19910914 675 0.44 0.2— 19910916 675 0.3+ 0.1—
19910914 675 0.5— 0.4— 19980105 126 0.1—
19910915 675 0.1— 0.0 19980105 126 0.1+ 0.0

1991 REy
Id. T. Kobayashi (1997 observations)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 42.85156 (2000.0)

n 0.21408333  w  107.12270

a 2.7674566 Q  344.26554

e 0.0759186 i 11.27526

P 4.60 H 135 G

Residuals in seconds of arc

19910914 675 0.3— 0.4— 19910917 675
19910914 675 0.8+ 0.5— 19910917 675
19910915 691 0.1+ 0.3+ 19911005 691
19910915 691 0.6— 0.2+ 19911005 691
19910915 691 0.8— 0.5+ 19911005 691

1991 RRyo = 1975 VA, = 1997 WLy
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 19.53124 (2000.0)

n 0.18114285  w  263.20549

a 3.0935366 Q  143.23678

e 0.1637831 i 0.48172

P 5.44 H 13.0 G

Residuals in seconds of arc

19751102 095 0.4+ 1.2— 19911004 033
19751107 095 (2.6+ 3.3+) 19911005 033
19910910 033 0.5+ 0.3+ 19911030 033

19910910 033 0.3+ 0.0 19911030 033
19910913 033 0.3— 0.0 19971129 704
19910915 691 1.5— 0.1— 19971129 704
19910915 691 1.8— 0.1+ 19971129 704 (
19910915 691 1.9— 0.6+ 19971129 704 (
19910917 675 0.84 0.9+ 19971129 704 (
19910917 675 1.6+ 0.4+ 19971204 704
19911004 033 0.3+ 0.2— 19971204 704

1991 TL3 = 1997 XSy
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 30.04542 (2000.0)

n 0.17983595  w  101.41912

a 3.1085059 Q  288.17133

e 0.1197371 i 5.02084

P 5.48 H 13.0 G

Residuals in seconds of arc

19911003 033 0.8— 0.2— 19971204 704 0.9+
19911003 033 1.0+ 0.4— 19971204 704 1.6—
19911004 033 0.2— 0.1+ 19971204 704 0.6+
19911004 033 0.2— 0.4+ 19971204 704 0.74
19911004 033 0.5+ 0.2— 19971204 704 0.8+

19911005 033 0.4— 0.3— 19971204 327

0.3
19911007 033 0.3— 0.1+ 19971204 327 0.4
0.4

19911007 033 0.5+ 0.5+ 19971204 327

1991 VD, = 1985 RB;
Id. H. Kaneda (MPC 19519)
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1998 01 07
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Williams

U

199712 30
199712 30
19971231
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Williams

U
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1998 01 02
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Williams

U
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126
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Q
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Q
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M.P.C. 31102

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 46.94522 (2000.0) P Q

n 0.17985658 w 301.13542 +0.70831789  —0.70403733
a 3.1082683 Q 103.67266 +0.66424977  40.64025393
e 0.1810346 i 3.01805 +0.23886818  40.30725615
P 5.48 H 13.0 G 0.15 U 4
Residuals in seconds of arc

19850915 095 0.1— 1.2— 19911115 894 1.0— 0.1+ 19971221 369 0.8
19850920 095 1.5+ 2.1— 19911201 675 0.7+ 0.4+ 19971224 369 0.4
19911109 399 0.3+ 0.7+ 19911201 675 1.24 0.1+ 19971224 369 0.2
19911109 399 14— 1.1+ 19911203 675 0.94 0.2— 19980106 691 0.6
19911111 399 0.6— 1.1+ 19911203 675 0.6+ 0.2+ 19980106 691 0.6
19911111 399 1.6— 0.4— 19911205 399 1.44 0.0 19980106 691 0.6
19911112 894 0.2— 1.8+ 19911205 399 1.1— 0.5+ 19980108 704 0.1
19911112 894 0.1+ 0.7— 19911207 399 0.2+ 04— 19980108 704 0.2
19911113 399 1.1— 0.7— 19911207 399 1.4+ 0.3+ 19980108 704 0.8
19911113 399 (2.6— 0.24) 19971221 369 0.5— 0.9+ 19980108 704 0.5
19911115 894 0.6— 0.3— 19971221 369 0.2— 1.0—

1992 BF

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden

M 141.45493 (2000.0) P Q

n 1.13933257 w 336.24494 +0.37465607  4+0.92293046
a 0.9078952 Q 315.61824 —0.82909521  40.29077233
e 0.2715710 % 7.26913 —0.41501080  40.25229115
P 0.87 H 195 G 0.15 U 4
Residuals in seconds of arc

19920130 675 (0.4+ 2.4—) 19920209 596 (2.3— 1.0+) 19971228 670 0.4
19920130 675 1.6+ 0.3— 19920209 596 (2.6+ 0.94) 19971228 670 0.5
19920131 675 04— 1.2— 19920209 596 (2.4— 0.64) 19971228 670 0.1
19920131 675 0.6+ 0.1— 19920304 474 0.6+ 1.1+ 19971228 897 0.4
19920202 675 0.24+ 1.6— 19920304 474 0.8— 0.5+ 19971228 897 0.1
19920202 675 (3.1+ 2.5—) 19920305 474 (0.3+ 2.5+) 19971228 897 0.8
19920203 675 0.8+ 1.0— 19920305 474 (3.2+ 1.54+) 19971230 540 0.0
19920203 675 0.3+ 1.6— 19920307 474 0.8— 1.5+ 19971230 540 0.1
19920203 675 2.0— 0.0 19920307 474 1.0— 1.1+ 19971230 540 0.4
19920204 657 0.6— 0.8+ 19971225 566 0.3— 0.8— 19971231 118 0.1
19920204 657 0.3+ 0.8+ 19971225 566 0.2— 0.8— 19971231 118 0.0
19920204 657 1.8— 1.4+ 19971225 566 0.1+ 1.2— 19971231 540 0.0
19920204 675 0.94 0.4+ 19971227 566 0.5— 0.2+ 19971231 540 0.2
19920204 675 0.8+ 0.7— 19971227 566 0.4— 0.3+ 19971231 540 1.0
19920205 474 0.6+ 0.6+ 19971227 566 0.5— 0.5+ 19980108 118 0.3
19920205 474 0.7+ 1.1+ 19971227 587 0.1— 0.8— 19980108 118 0.8
19920206 801 0.3— 0.4— 19971227 587 0.8— 0.6— 19980111 118 0.3
19920206 801 0.6+ 1.9— 19971227 046 0.4+ 0.0 19980111 118 0.3
19920208 675 (3.3+ 0.34) 19971227 046 0.3+ 0.1+ 19980111 118 0.2
19920208 675 1.1— 0.9— 19971227 046 0.3+ 0.1+ 19980111 046 0.8
19920209 596 (2.5+ 0.8—) 19971228 104 0.4+ 0.3+ 19980111 046 0.6
19920209 596 1.1— 1.3— 19971228 104 0.1+ 0.7+ 19980111 046 0.1
19920209 596 (0.9— 5.1—) 19971228 104 0.0 0.3+ 19980111 046 0.0
19920209 596 0.3+ 0.1+ 19971228 104 0.5+ 0.5+

1992 CR: = 1997 WZs3,4

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 168.04803 (2000.0) P Q

n 0.30395359 w 55.38326 —0.21965859  40.97521332
a 2.1907754 Q 201.97361 —0.91675649  —0.21567230
e 0.1068908 i 4.08093 —0.33362798  —0.04944132
P 3.24 H 14.0 G 0.15 U 6

Residuals in seconds of arc

19920130 809 0.84 0.3+ 19920212 809 0.44 0.2— 19971129 704 1.34 0.2+
19920130 809 0.1+ 0.5+ 19920212 809 0.4— 0.0 19971129 704 1.74 0.1+
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19920130 809 3.C 809
19920202 809 1.4+ 704
19920202 809 1.3+ 704
19920202 809 2.1+ 704
19920206 809 0.0 704
19920206 809 0.4— 704
19920206 809 1.2— 704
1992 EB;

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 327.64393

n 0.15851557 231.21192
a 3.3813342 331.42193
e 0.5705845 21.52662
P 6.22

Residuals in seconds of arc

19920310 413 413
19920310 413 413
19920311 413 413
19920313 413 413
19920314 413 413
19920315 413 413
19920324 413 413
19920324 413 413
19920328 413 413
19920404 413 413
19920422 413 413
19920422 413 413

1992 GW, = 1997 WRy3g

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 220.22693
0.27922465
2.3182853
0.1030850
3.53
in seconds of arc

n
a
e
P

Residuals

1992 04 04
1992 04 04
1992 04 04
1992 04 06
1992 04 06
1992 04 06

1992 OK = 1997 WKj3¢

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 47.22081
0.21546160
2.7556420
0.3540691
4.57
in seconds of arc

n
a
e
P

Residuals

199207 29
199207 29
199207 31
199207 31
199207 31
199207 31
199208 02
199208 02
1992 08 04
1992 08 04

809
809
809
809
809
809

372
372
675
675
372
372
675
675
675
675

+

L

OREEOO0O=O
NONNN =D U

cooro
+ 1

DUTwWwouw
FI+F

171.41959
38.90683
7.23632

809
809
809
704
704
704

103.17305
248.44625
7.43622
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—0.39650040
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+0.98170498
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1998 JAN. 12

19971204
19971204
19971204
19971204
19971204

Marsden

U

19971224
19971224
19971227
19971227
19971227
19971230
19971230
199712 31
19971231
19980101
1998 0101

Williams

U

19971129
19971204
19971204
19971204
19971204
19971204

Williams

U

19921027
19921121
19921121
19921127
19921127
19971129
19971129
19971129
19971129
19971204

704
704
704
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Q
+0.40574296
—0.72018032
—0.56277256

104
104
104
104
104
711
711
711
711
711
711

Q
+0.49997928
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+0.14753246
+0.91877090
+0.36618876

801
801
801
801
801
704
704
704
704
704

ocooor
koo

I+

FOO0000000
WO WOROW
I+ F

[

COOHOO0O0O000
Lo LROOIN

0.8+

I+ +

o+

coocoocoooooo
EENENWOO RO

G0 © OO w

poonoo
T+

+



1998 JAN. 12

19920806 675 (1.9+ 2.1—) 19920924 801
19920806 675 0.1— 0.8+ 19920924 801
19920807 675 0.14 0.9— 19920930 801
19920807 675 0.24 0.1+ 19920930 801
19920809 372 1.2— 0.8— 19921023 801
19920809 372 0.3— 0.7+ 19921024 801
19920820 413 0.24 0.5+ 19921027 801

1992 PN; = 1997 XP1o
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 38.22484 (2000.0)

n 0.22627340  w  69.23758

a 2.6671476 Q  312.73918

e 0.1835119 i 11.45580

P 4.36 H 14.0 G

Residuals in seconds of arc

19920724 809 0.6+ 0.1+ 19920808 010
19920724 809 2.2+ 0.4— 19920808 010
19920724 809 0.1+ 0.0 19920808 010

19920726 809 0.7— 0.9+ 19920809 010

19920726 809 0.6— 0.3+ 19920809 010
19920726 809 0.0 0.4+ 19920809 010
19920730 809 0.24 0.9— 19971202 327
19920730 809 0.44 0.5— 19971202 327
19920730 809 0.1+ 0.4— 19971202 327

1992 RC4 = 1988 VO; = 1997 WPs3;5
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 53.22364 (2000.0)

n 0.22431268  w  136.51497

a 2.6826674 Q  231.10477

e 0.0844329 i 1.64350

P 4.39 H 140 G

Residuals in seconds of arc

19881103 327 1.3+ 0.8— 19920922 809 1.8—
19881103 327 0.8— 0.9— 19920923 809 1.1+
19920902 809 0.94 1.0+ 19920923 809 0.1—
19920902 809 0.5— 0.0 19920923 809 0.5—
— 19971126 704 1.2—
+ 19971126 704 1.2—
— 19971126 704 (3.0—
6— 19971129 704 1.4—

19920902 809 0.8— 0.
19920903 809 1.14 1.
19920922 809 0.4+ O
19920922 809 0.1— 1

1992 UOg = 1998 AR~
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 53.67683 (2000.0)

n 0.21085083  w  276.45143

a 2.7956695 Q  96.72865

e 0.2402814 i 8.69987

P 4.67 H 135 G

Residuals in seconds of arc
19921026 675 0.9— 0.8— 19921130 675

19921026 675 0.3— 0.0 19921130 675
19921028 400 0.84 1.0+ 19980102 704
19921028 400 1.0+ 0.0 19980102 704
19921102 400 (3.6— 0.24) 19980102 704
19921102 400 (3.1— 1.2—) 19980102 704
19921117 400 0.6— 0.3— 19980102 704
19921117 400 0.1— 0.2— 19980106 704

1992 WT; = 1969 VB,
Id. T. Kobayashi
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+0.99094959
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19971204
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19971204
19971204
19971228
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Williams

U

19971211
19971211
19971211
19971211
19971220
19971220
19971220

Williams

U

19971129
19971129
19971129
19971204
19971204
19971204
19971204

Williams

U

1998 01 06
1998 01 06
1998 01 08
1998 01 08
1998 01 08
1998 01 08
1998 01 08
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704
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704
704
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0.2+
1.3+
1.1+
0.1—
0.6+
0.5+
0.3+

Q
—0.37941737
+0.81841037
+0.43156336
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M.P.C. 31103
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 66.35056 (2000.0) P Q
n 0.21478166 w  291.39927 +0.95516524  —0.26582932
a 2.7614547 Q 84.20307 +0.29603715  +0.86436555
e 0.2591082 1 7.52921 —0.00462306  +0.42685708
P 4.59 H 129 G 0.15 U 4

Residuals in seconds of arc

19691115 095 1.0— 2.6+ 19921121 402 0.4+ 0.8— 19921201 372 0.7— 0.
19921117 494 04— 0.5— 19921122 894 1.1+ 0.7+ 19921201 372 0.2+ 1.
19921118 400 0.8+ 0.8— 19921122 376 0.5+ 0.84 19921204 894 0.6— O.
19921118 400 0.7— 0.4— 19921122 376 09— 1.1— 19921204 894 2.0— 0.
19921118 402 1.4+ 0.9— 19921125 675 0.8+ 0.1+ 19921214 894 0.2— 0.
19921118 402 0.6+ 1.7— 19921125 675 1.6+ 1.0+ 19921214 894 0.7— O.
19921119 494 0.3+ 0.7+ 19921125 372 (3.2+ 0.34+) 19921222 894 0.5— 0.
19921119 494 0.2— 0.6+ 19921125 372 1.4— 0.44 19921222 894 0.5+ O.
19921121 400 1.1— 05— 19921127 372 1.2— 1.0— 19921226 894 (1.9— 2.
19921121 400 (2.6+ 1.5—) 19921127 372 1.8— 1.2+ 19921226 894 0.1— 0.
19921121 894 1.4+ 0.7— 19921127 894 0.6— 0.2— 19971228 411 0.0 0.
19921121 894 1.3+ 0.4— 19921128 675 1.0+ 0.7+ 19971228 411 0.1+ 0.
19921121 402 1.24 0.3— 19921128 675 0.6+ 0.1—

1993 BY: = 1979 OK; = 1997 XT

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 317.79597 (2000.0) P Q

n 0.18707479 w 204.69629 —0.87312966  —0.48137992

a 3.0277909 Q 306.30934 +0.46162765  —0.76573691

e 0.1250912 i 5.47806 +0.15666688  —0.42652122

P 5.27 H 13.1 G 0.15 U 5
Residuals in seconds of arc

19790724 675 1.1+ 0.5+ 19930125 372 1.9— 0.3+ 19971203 411 0.0 0.
19790724 413 1.0— 14— 19930126 372 14— 0.1— 19971203 411 0.7+ 0.
19790725 675 0.3— 1.4+ 19930128 809 0.3— 1.4+ 19971204 411 0.8— 0.
19930122 809 0.7+ 0.4+ 19930128 809 0.2— 0.9+ 19971204 411 0.2— 0.
19930122 809 0.7+ 0.6— 19930128 809 0.4— 0.8+ 19971210 411 0.2— 0.
19930122 809 0.8+ 0.6— 19930128 372 1.4+ 1.0— 19971210 411 0.5+ O.
19930125 372 0.1+ 1.4— 19930128 372 0.6+ 0.0

1993 BD4 = 1975 NP; = 1994 CEy

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 330.51803 (2000.0) P Q

n 0.08425800 w 177.82459 40.72892998  40.66387800

a 5.1530213 Q 138.90360 —0.63187374  40.74638148

e 0.1514100 7 14.72810 —0.26343247  40.04669781

P 11.70 H 10.0 G 0.15 U 4
Residuals in seconds of arc

19750712 095 0.0 0.1— 19930128 010 1.3— 0.8+ 19940210 809 0.6+ O.
19930127 010 0.3+ 0.4+ 19930220 010 1.1+ 0.5— 19940210 809 0.3— 0.
19930127 010 0.14 0.0 19930220 010 0.7+ 0.3— 19940210 809 0.7— O.
19930127 010 1.1+ O0.7— 19930220 010 0.4+ 0.6— 19940213 809 0.6+ O.
19930128 010 1.7— 0.8+ 19930222 010 0.0 0.7— 19940213 809 0.6+ O.
19930128 010 1.7— 0.9+ 19930223 010 0.9+ 0.4— 19940213 809 0.6— 0.
1993 DR, = 1997 YH,

Id. S. Nakano

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 100.07203 (2000.0) P Q

n 0.18762407 w 33.93466 +0.99620694  —0.02103609

a 3.0218786 Q 326.95800 —0.02527200  40.85856776

e 0.0966016 i 8.90833 40.08326499  4-0.51226838

P 5.25 H 13.0 G 0.15 U 5
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M.P.C. 31104

Residuals in seconds of arc

19930129 691 0.14 0.1+ 19930220 010
19930129 691 0.1— 0.2— 19930222 010
19930129 691 0.1+ 0.2— 19930223 010
19930220 010 0.5— 1.3+ 19971228 411
19930220 010 0.3+ 0.2+ 19971228 411

1993 FU35 = 1998 AM~,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 4556275 (2000.0)

n 017115948  w  323.39678
a 3.2126894 Q  104.76558
e 0.1532179 i 2.37705
P 5.76 H 123

Residuals in seconds of arc

19930319 809 0.5+ 0.6+ 19930414 691
19930320 809 0.14 04+ 19930414 691
19930324 809 0.2+ 0.4+ 19930418 413
19930414 691 1.0— 0.4— 19980106 411

1993 QO = 1986 QC
Id. G. V. Williams

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 51.11474 (2000.0)

n 0.28281405  w  77.57848
a 2.2086282 Q  314.04370
e 0.2844527 i 21.94796
P 3.49 H 135

Residuals in seconds of arc
19860826 046 1.4— 1.5+ 19931013 801
19860826 046 (5.3+ 2.2—) 19931014 801
19930820 675 0.8+ 1.1— 19931019 801
19930820 675 0.6— 1.2— 19931019 801
19930824 675 (2.3+ 1.0—) 19931110 801
19930824 675 0.1+ 0.2— 19931110 801
19930912 675 0.6+ 0.4+ 19931217 801
0.7— 19931217 801
0.8— 19971229 327
0.3— 19971229 327

19930912 675 1.0+
19930914 675 1.8+
19930914 675 1.9+

1993 SQs = 1998 AU

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 323.87596 (2000.0)

n 0.30721719 w 160.10474
a 2.1752326 Q  357.70520
e 0.0202238 7 3.41483
P 3.21 H 152

Residuals in seconds of arc

19930917 809 1.1+ 0.1+ 19930918 809
19930917 809 0.7— 0.4— 19930918 675
19930917 809 0.2— 0.4— 19930922 809
19930918 809 (3.6+ 0.84) 19930922 809
19930918 809 1.5+ 0.4+ 19930922 809
19930918 809 2.1+ 0.5+ 19930922 675
19930918 809 1.1— 1.0— 19930922 675
19930918 809 1.6— 1.6— 19930924 809
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199712 30
199712 30
199712 30
199712 30
199712 30

Nakano

U

19980106 411 0.7—
19980109 411 0.6+
19980109 411 0.5—

Marsden

U

19971229
1998 01 06
1998 01 06
1998 01 06
1998 01 09
1998 01 09
19980111
19980111
199801 12
19980112

Nakano

U

1993 09 24
1993 09 24
1998 01 05
1998 01 05
1998 01 06
1998 01 06
1998 01 09
1998 01 09

566
566
566
411
411

Q
—0.92757373
+0.32820000
+0.17858259

Q
—0.53552165
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1998 JAN.

1993 TCss = 1997 W3y

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 353.89746 (2000.0) P Q

n 0.25884464 w 330.04373 +0.22318637  —0.97303783
a 2.4384280 € 107.00801 40.90598993  4-0.18504293
e 0.1705812 i 3.48825 40.35968053  4-0.13768259
P 3.81 H 155 G 0.15 U 5

Residuals in seconds of arc

19931009 809 1.1+ 0.4+ 19931020 809 0.0 0.2— 19971204 704 2.94
19931009 809 0.2+ 0.4+ 19931020 809 0.8— 0.1— 19971204 704 0.6+
19931009 809 0.8— 0.1— 19971129 704 1.6— 2.1+ 19971204 704 0.4—
19931011 809 0.2— 0.4— 19971129 704 0.7— 0.2+ 19971204 704 0.2+
19931011 809 0.2— 0.0 19971129 704 0.2— 0.1— 19971205 691 0.4—
19931011 809 0.4+ 0.2+ 19971129 704 0.4+ 0.3— 19971205 691 0.3—
19931020 809 0.5+ 04— 19971129 704 0.0 0.1— 19971205 691 0.4—
1993 TP37 = 1997 WYy

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 338.32450 (2000.0) P Q

n 0.26218168 w 17.85638 —0.10224053  —0.98888853
a 2.4176930 Q 78.11725 +0.89869552  —0.13833418
e 0.0798065 i 6.33154 40.42648943  4-0.05443469
P 3.76 H 14.0 G 0.15 U 4

Residuals in seconds of arc
19931009 809 0.7— 0.8— 19971126 704 2.2— 0.4+ 19971204 704 0.2+
19931009 809 0.0 1.0— 19971126 704 (4.5— 0.14) 19971231 704 0.6—
19931009 809 0.9+ 0.1— 19971129 704 1.94 0.9+ 19971231 704 1.1+
19931011 809 0.4+ 0.5— 19971129 704 1.1+ 0.2+ 19971231 704 0.5—
19931011 809 0.5— 0.4— 19971129 704 1.1+ 22— 19971231 704 0.8—
19931011 809 1.3— 0.2— 19971129 704 1.1+
19931021 809 0.5— 0.9+ 19971129 704 1.4

19931021 809 1.4+ 1.4+ 19971204 704 1.3

19931021 809 0.2+ 0.8+ 19971204 704 0.0
19971126 704 2.8— 0.3+ 19971204 704 2.3

2
4— 19980102 704 0.3—
.0— 19980102 704 0.2+
2— 19980102 704 0.5+
3— 19980102 704 0.3—
0

1993 VS, = 1982 VG2
Id. T. Kobayashi

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 37.38730 (2000.0) P Q

n 0.26611247 w 130.84158 +0.63267193  —0.77328903
a 2.3938259 Q  279.86114 +0.69712623  40.59222102
e 0.2049126 ) 2.43374 +0.33725547  +0.22649137
P 3.70 H 145 G 0.15 U 4

Residuals in seconds of arc

19821113 095 0.0 0.0 19931122 399 0.1+ 0.2— 19980108 704 0.8+
19931111 399 0.2+ 0.0 19931122 399 0.5+ 0.4— 19980108 704 0.1—
19931111 399 0.6— 0.2+ 19971225 411 0.2— 0.1— 19980108 704 0.1+
19931116 399 0.8+ 0.9+ 19971225 411 0.3— 0.0

19931116 399 1.1— 0.6— 19980108 704 0.4— 0.0

1993 XN

Id. F. B. Zoltowski (1997 observations)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 256.28024 (2000.0) P Q

n 0.22883898 w  280.56904 —0.96540245  +0.15364000
a 2.6471754 Q  268.50780 —0.06285239  —0.92127227
e 0.1248705 i 12.16734 —0.25307643  —0.35728441
P 4.31 H 13.0 G 0.15 U 5

12

+

I+

coorooo
BN RONON

0.7+
0.5—
0.9+
0.2—
0.3—
0.1+
0.4—
1.1+
0.5—



1998 JAN. 12 M.P.C. 31105

Residuals in seconds of arc 19940211 596 0.9— 2.4+ 19940305 596 0.9— 0.0 19980109 910 0.0 0.1+
19931208 411 1.2— 0.5— 19931223 411 0.0 02— 19971226 426 0.1+ 0.8+ 19940211 596 0.3— 2.4+ 19940310 596 (8.3+ 0.3—) 19980109 910 0.3+ 0.2—
19931208 411 0.4— 0.2— 19931223 411 0.0 0.0 19971227 426 0.0 0.2+ 19940211 596 1.0— 2.3+ 19940310 596 1.24+ 0.8+
19931209 411 1.0+ 0.2— 19931223 411 0.2+ 0.1— 19971227 426 0.1— 0.2+
19931209 411 0.5+ 0.5— 19940102 411 0.4— 0.0 19971227 426 0.3+ 0.5+
19931209 411 0.6+ 0.1+ 19940102 411 0.3— 0.3— 19971230 566 0.4— 0.9—
19931218 411 0.4— 0.8+ 19940102 411 0.1— 0.3+ 19971230 566 0.3— 1.0— 1994 CF, = 1992 QF,
19931218 411 0.1+ 0.4+ 19971226 426 0.4+ 0.6+ 19971230 566 0.3— 1.1— ;
19931218 411 0.24 0.5+ 19971226 426 0.2+ 0.7+ Id. T. Kobayashi (MPC 23982)
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
1993 XV 4 M 15.73376 (2000.0) P Q
Id. J. Roe (1998 observations) o n 0.22306674 w  116.83552 +0.54826117  —0.81760286
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams a 2.6926475 Q  298.81938 +0.67823604  +0.55773399
M 27.23442 (2000.0) P Q e 0.1812918 i 1158071 +0.48929088  +0.14303271
n 0.25298001 w  136.84863  +0.40482631  —0.90834687 P 149 H 130 a 015 U 9
a 2.4759692 Q 289.02030 +0.80583056 +0.40866463 Residuals in seconds of arc
e 0.2104856 7 6.37566 +0.43214900  4+0.08887738 19920825 675 0.24 0.8+ 19940203 894 0.0 0.1— 19940218 894 1.2+ 0.5—
P 3.90 H 135 G 0.15 U 4 19920825 675 0.5+ 0.4+ 19940203 894 0.0 0.0 19971216 127 0.0  0.3—
: - 19920828 675 0.3— 0.3— 19940210 691 0.2— 0.8+ 19971216 127 0.1+ 0.9—
lg%%“f;‘f‘lls lflls‘e%oélds 8f3‘fC 19931223 411 01— 044 19940119 411 01— 0.2— 19920828 675 04— 08— 19940210 691 0.2— 0.3+ 19980101 127 0.1— 0.2+
19931211 411 0.24+ 04— 19931223 411 0.6— 0.1— 19940119 411 0.1+ 0.2— 19940202 894 0.9— 1.1+ 19940210 691 0.1— 0.2+ 19980101 127 0.2+ 0.6+
10031212 411 01+ 08+ 10031223 411 0.6— 03— 10040110 411 0.9+ 0.4+ 19940202 894 0.6— 0.5— 19940218 894 1.0+ 1.3— 19980101 127 0.2— 0.4+
19931212 411 0.4+ 0.6— 19940102 411 0.0 0.2+ 19980107 732 0.3— 1.0+
19931212 411 0.0  0.1— 19940102 411 0.1— 0.3+ 19980107 732 0.4+ 1.1+
19931218 411 0.2— 0.3— 19940102 411 0.3— 0.1— 19980108 732 0.8— 0.8—
19931218 411 0.2— 0.7— 19940103 411 0.5+ 0.9+ 19980108 732 0.7+ 1.7— 1994 LJ; = 1989 CH, = 1997 XJ1;
Id. S. Nakano
1994 AT>; = 1990 EA
Id. S Naliano (MPC 232242) Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
Sy _ T M 337.35737 (2000.0) P Q
E h 1997 Dec. 18.0 TT = JDT 2450800.5 Will
i 6801972 9000.0 P n 0.22363751  w  93.87635  —0.97667990 —0.03301113
n 0.21804878  w  106.83625  +0.99682909  —0.00140038 a g-gg?gggé Q %ggggz _8'38?7%%; _8215%232‘;’
a 2.7338012 Q  253.29892 —0.02858817  +0.92678550 ; Al jq 125 G+ o5 —U- 3
e 0.0733564 7 4.76470 +0.07425958  +0.37558845 . A . .
P 4.52 H  14.0 G 0.15 U 5 Residuals in seconds of arc
. ! 19890202 675 0.1— 0.1+ 19940612 675 1.5+ 0.3+ 19971221 327 0.4— 0.3—
Residuals in seconds of arc 19890202 675 0.2+ 0.1+ 19940612 675 0.8+ 02— 19971221 327 01— 02—
19900302 809 0.3+ 0.3— 19940115 411 0.6— 1.0— 19971129 704 1.7— 0.4— 19940602 905 0.2+ 0.9+ 19971213 327 0.4+ 0.2+ 19971224 327 0.2— 0.3—
19900302 809 0.5+ 1.0— 19940119 411 1.5+ 0.9+ 19971204 704 1.3+ 0.8+ 19940602 905 0.8— 0.4— 19971213 327 0.1— 0.3+ 19971224 327 0.2+ 0.0
19900302 809 0.6+ 0.1— 19940119 411 (2.8+ 1.0—) 19971204 704 1.1+ 0.1+ 19940609 675 0.5— 0.4— 19971213 327 0.4+ 0.2— 19971224 327 0.1+ 0.2—
19900304 809 1.7— 0.6+ 19940119 411 (4.04+ 1.8—) 19971204 704 1.1+ 1.1+ 19940609 675 1.1— 0.3— 19971221 327 0.4— 0.4+
19900304 809 0.0 1.0+ 19940121 411 0.6— 0.5— 19971204 704 0.1+ 1.0+
19900304 809 1.1+ 1.3+ 19940121 411 0.3+ 0.2— 19971204 704 0.1— 0.8+
19940114 411 1.2— 0.6+ 19940121 411 0.9— 0.0 19971231 704 (2.9+ 0.9—)
19940114 411 0.2— 0.1+ 19971129 704 0.9— 0.4— 19971231 704 (2.8+ 0.3+)
19940114 411 0.7+ 0.8— 19971129 704 0.8— 0.8— 19971231 704 (2.44+ 0.14) 1995 BD; = 1980 TNy
19940115 411 0.2+ 0.7— 19971129 704 1.3— 1.1— 19971231 704 1.3+ 0.3+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19940115 411 0.0 0.6— 19971129 704 0.2— 0.3+ M 25.20486 (20000) P Q
1994 CE, = 1998 AN, n 0.29121075 w  298.02482 +0.80410710  —0.59014016
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams a 2.2542277 Q 98.22900 +0.56771223  +0.72647747
M 50.11806 (2000.0) P Q e 0.1537018 i 4.15670 +0.17639331  4+0.35208674
n 0.24279911 w 108.61868 +0.33449131 —0.93103334 P ) 3-.38 H 145 G 0.15 U 4
@ 2.5447082 @ 32085172 1075382939 1+0.35725700 11%968%1(1181%8 1(?95?6000?(18 8f9irc 19950210 411 0.1+ 0.4 19971204 704 0.6+ 0.5+
€ 0.1417644 ¢ 13.36363 +0.56555886  +0.07446040 19950125 411 0.8+ 04— 19950217 411 0.9— 0.3+ 19971204 704 0.7+ 0.5—
P 4.06 H 145 G 0.15 U 5 19950125 411 0.8— 0.5+ 19950222 033 0.2— 0.3+ 19971204 704 0.4— 0.5—
Residuals in seconds of arc 19950126 411 0.3+ 0.8+ 19950222 033 0.5— 0.4+ 19980101 732 0.7+ 2.4—
19940209 596 1.1+ 0.0 19940219 596 1.0— 2.6— 19940310 596 0.7— 0.1+ 19950126 411 1.1+ 0.3— 19971129 704 0.2+ 1.0— 19980101 732 1.8+ 0.9—
19940209 596 1.7— 0.1+ 19940219 596 1.3— 1.9— 19940310 596 0.9+ 0.4— 19950130 411 0.2— 0.3— 19971129 704 0.1+ 0.0 19980101 732 0.5— 0.5+
19940209 596 1.6+ 0.1+ 19940219 596 1.3+ 0.9— 19980108 910 0.1— 0.1+ 19950130 411 0.3— 0.3— 19971129 704 0.4— 0.4+ 19980102 732 0.6+ 1.1+
19940210 596 0.7+ 2.8— 19940304 596 1.3— 1.8+ 19980108 910 0.2— 0.1+ 19950207 411 0.0 0.2+ 19971129 704 1.1— 0.1+ 19980102 732 1.7— 0.4+
19940210 596 0.7+ 1.1— 19940304 596 1.1+ 0.2— 19980108 910 0.1+ 0.2+ 19950207 411 0.6+ 0.4+ 19971129 704 0.3— 0.0 19980102 732 0.3+ 0.1+
19940210 596 0.4— 0.1+ 19940305 596 0.8+ 0.3— 19980109 910 0.0 0.0 19950210 411 0.2+ 0.3— 19971204 704 0.1— 0.9+



M.P.C. 31106 1998 JAN. 12
1995 BP;5 = 1997 RN 1995 FQs = 1997 WMs
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 43.94442 (2000.0) P Q M 97.34052 (2000.0) P Q
n 0.17966878 w 166.38927 +0.41226605  +0.87448883 n 0.24408828 w 262.15116 +0.80737496  +0.58885283
a 3.1104339 Q  127.33517 —0.86308470  40.46470161 a 2.5357403 Q 61.76551 —0.52325054  4-0.74383224
e 0.1918974 i 18.74798 —0.29175589  —0.13900252 e 0.0865339 i 2.43235 —0.27268032  40.31617392
P 5.49 H 123 G 0.15 U 5 P 4.04 H 135 G 0.15 U 4

Residuals in seconds of arc Residuals in seconds of arc

19950131 372 1.2+ 0.8— 19950206 372 1.1— 1.3— 19970901 566 0.3— 0.0 19950323 691 0.2— 0.0 19971126 704 0.9— 0.6— 19971204 704 0.4+ O.

19950131 372 0.8+ 0.5+ 19950219 372 0.2+ 1.5+ 19970902 566 0.2— 0.2+ 19950323 691 0.1— 0.1+ 19971129 704 1.5— 0.0 19971204 704 1.3+ O.

19950204 372 1.1— 1.7+ 19950219 372 0.5+ 1.1— 19970902 566 0.2— 0.1+ 19950323 691 0.4— 0.1+ 19971129 704 0.0 0.3+ 19971231 704 0.1+ O.

19950204 372 0.7— 1.3+ 19970901 566 0.3+ 0.2— 19970902 566 0.1+ 0.0 19950327 675 1.0+ 0.6+ 19971129 704 (2.4— 2.7—) 19971231 704 0.7— O.

19950206 372 0.2+ 1.7— 19970901 566 0.4+ 0.1— 19950329 691 0.1— 0.0 19971129 704 0.1+ 0.6— 19971231 704 0.3+ O.
19950329 691 0.1— 0.1— 19971129 704 0.4— 0.0 19971231 704 0.2— O.
19950329 691 0.3— 0.1— 19971130 566 1.1+ 0.0 19980102 704 0.1— O.
19950404 691 0.1— 0.2— 19971130 566 1.1+ 0.5+ 19980102 704 0.4+ O.
19950404 691 0.1+ 0.2— 19971130 566 1.0+ 0.2+ 19980102 704 0.1— O.
19950404 691 0.1+ 0.4— 19971204 704 1.0+ 0.4+ 19980102 704 0.6— 1.

1995 DY = 1997 W, bhE o oy lmiel pger oo

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 149.84685 (2000.0) P Q

n 0.24160439  w  82.19938  +0.11160193  +0.99370425

a 2.5530903 Q 194.21955 —0.92681299  40.10050584 1995 GW

e 0.1416145 i 2.29627 —0.35855639  +0.04950182 Id. J. Roe (1998 observations)

P 408 H 140 G 015 U 6 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

Residuals in seconds of arc M 325.20488 (2000.0) P Q

%ggé 0221 411 1.6+ 0.6— 19950305 411 1.5— 0.6+ 19971129 704 1.7— 1.1+ n 0.28048952 w  118.17997 _0.89267083  —0.44251579

50221 411 0.94 0.3— 19950311 411 1.1+ 0.1+ 19971204 704 1.8+ 0.8—

19950222 411 0.7+ 0.6— 19950311 411 1.1+ 0.3— 19971204 704 0.7+ 0.2+ a 2.3113105 Q 35.74539 +0.34484898  —0.79280313

19950222 411 0.84 0.7— 19950311 411 0.7+ 0.1— 19971204 704 0.4— 0.3— e 0.1354997 7 8.42074 +0.29020332 —0.41909782

19950222 411 1.1+ 0.3+ 19971129 704 0.6+ 1.1— 19971204 704 0.3+ 1.4+ P 51 H 13 1

19950226 411 1.4— 0.3+ 19971129 704 1.3— 1.7+ 19971204 704 0.3+ 2.1— Residuals?) 51 seconds of arc 3.5 G 0.15 v 5

}332 8?,, 3? jﬂ} 3:3: é:gf 138? ﬂ 33 ?83 8:37 8:2f 19950407 411 0.1— 0.0 19950412 411 0.2+ 0.0 19950518 411 0.6+
19950407 411 1.0— 1.3+ 19950419 411 0.0 0.5— 19980108 732 0.8—
19950410 411 0.1+ 0.8+ 19950419 411 0.7— 1.2— 19980108 732 0.0
19950410 411 1.2+ 0.6+ 19950426 411 0.1— 0.3— 19980109 732 0.1+
19950410 411 0.2+ 0.7— 19950426 411 1.1— 1.3— 19980109 732 0.6+
19950412 411 0.4— 0.3— 19950518 411 0.1— 0.6+
19950412 411 0.6+ 0.5+ 19950518 411 0.54+ 0.1—

1995 EM = 1997 SBi¢

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 332.62220 (2000.0) P Q

n 0.26187894 w 66.07457 +0.04527512  —0.99801989 1995 KN = 1997 WX,

a 2.4195559 Q 21.46750 +0.86768372  +0.01762736 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

e 0.0972195 7 6.85210 +0.49505064  4+0.06037866 M 273.48485 (2000.0) P Q

P ) 3-_76 H 145 G 0.15 U 5 n 0.29055986 w 84.39303 —0.94014013  —0.33012757

%%sélg;gés 19?956010?(15 8f4arc 19970927 910 1.2— 0.1+ 19971029 704 0.1— 0.3 ¢ 2.2575929 @ 76.30858 1026793762 —0.86939244

10950305 399 (3.2— 0.94) 19970927 910 1.1— 0.1+ 19971029 704 0.1— 0.2— € 0.0741719 t 4.99362 +0.21058480  —0.36765824

19950306 411 0.6+ 05— 19970927 910 1.3— 0.1+ 19971029 704 0.2— 0.6— P 3.39 H 140 G 015 U 4

19950306 411 0.6+ 0.1— 19970929 910 0.2— 0.5+ 19971029 704 0.3— 0.5— Residuals in seconds of arc

19950306 399 (0.3— 3.1+) 19970930 910 0.3— 0.5+ 19971030 704 1.2+ 0.5— 19950107 408 1.2+ 0.7+ 19950524 104 0.7+ 0.2+ 19971129 704 0.6+ O.

19950306 399 0.1+ 0.4+ 19970930 910 0.3— 0.7+ 19971030 704 1.7+ 1.1— 19950107 408 1.4— 0.6— 19950528 104 1.6— 0.3+ 19971129 704 0.7+ 1.

19950307 411 0.7+ 0.6+ 19970930 910 0.2— 0.3+ 19971030 704 0.8+ 0.2— 19950107 408 0.1— 1.0— 19950528 104 0.1+ 0.8+ 19971129 704 0.4+ O.

19950307 411 (2.2+ 0.9—) 19970930 910 0.2— 0.4+ 19971030 704 0.8+ 1.0— 19950523 104 1.4+ 0.0 19950528 104 0.5+ 0.6+ 19971204 704 0.7— O.

19950308 411 0.1+ 0.7— 19971001 910 0.2— 0.3+ 19971031 704 0.4— 0.7+ 19950523 104 0.1+ 0.8+ 19950528 104 0.3— 0.4— 19971204 704 0.7— O.

19950308 411 0.8+ 0.2— 19971022 704 0.7+ 02— 19971031 704 0.3+ 1.5+ 19950523 104 0.6— 1.2+ 19950607 104 0.5+ 1.1— 19971204 704 1.9— O.

19950311 411 0.2+ 0.94 19971022 704 0.9+ 0.5— 19971031 704 0.5— 1.1+ 19950523 104 0.7+ 0.1+ 19950607 104 0.2— 0.3— 19971204 704 0.7— O.

19950311 411 0.9+ 0.2— 19971022 704 1.3— 1.9— 19971031 704 0.2+ 1.4+ 19950523 104 0.2+ 0.1— 19950607 104 0.7— 0.5+ 19971204 704 0.2— O.

19950321 411 0.7— 0.1— 19971022 704 0.5— 0.2+ 19971031 704 0.1— 0.9+ 19950524 104 0.7— 0.7— 19971129 704 0.3+ 0.6—

19950321 411 1.2— 1.0+ 19971029 704 1.2+ 0.9— 19950524 104 0.4+ 0.7— 19971129 704 1.9+ 0.7+

NUTO UTWDN & =W
FUT++F+F]

SO UN=HFHOF
FHEF+T+
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1995 SS52 = 1995 TR3 = 1997 EN3» Residuals in seconds of arc
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19960218 691 0.1— 0.0 19960229 118 0.9+ 0.7— 19960407 557 0.0  0.7—
M 80.23442 (2000.0) P Q 19960218 691 0.1— 0.41; 19960229 118 0.2— 0.0 1996 03 07 55; 0.0 0.2+
: : 19960218 691 0.2+ 0.4+ 19960229 608 0.4+ 0.1+ 19960418 557 0.2— 0.1—
n 0.23955220 w  121.66540 —0.69627825  —0.71764721 19960218 691 0.3— 0.3+ 19960229 608 1.7+ 0.9+ 19960418 557 1.7+ 0.4—
a 2.5676507 Q 12.49192 +0.63582316  —0.62532699 19960218 691 0.4— 0.2+ 19960229 413 0.3+ 0.4+ 19960420 691 0.7— 0.1—
: _ 19960218 691 0.4— 0.1+ 19960229 413 0.6+ 0.2+ 19960420 691 0.7— 0.2+
€ 0.0264680 v 3.54692 +0.33305480 0.30651042 19960219 691 0.7— 0.0 19960311 691 0.9— 0.2+ 19960420 691 0.6— 0.0
P 4dl H 156 G 015 U 4 19960219 691 1.0— 0.2+ 19960311 691 0.8— 0.2+ 19960425 711 1.0+ 0.5—
Residuals in seconds of arc 19960219 691 0.8— 0.24 19960311 691 0.9— 0.2+ 19960425 711 0.9+ 1.2—
19950929 691 0.2+ 0.4+ 19951015 691 0.1— 0.2+ 19951021 691 0.1+ 0.3+ 19960221 691 (2.7+ 0.24) 19960314 658 0.2+ 0.2+ 19960523 691 1.4— 0.2+
19950929 691 0.1— 0.5+ 19951015 691 0.0 0.0 19970305 704 0.0 0.1+ 19960221 691 0.3— 0.7+ 19960314 658 0.4+ 0.2+ 19960523 691 0.7— 0.9—
19951001 691 0.1+ 0.4— 19951015 691 0.3— 0.1— 19970305 704 0.5— 0.5+ 19960221 691 0.5— 0.0 19960314 658 0.2+ 0.2+ 19960523 691 0.3— 0.9—
19951001 691 0.3— 0.4— 19951021 691 0.1— 0.1— 19970306 704 0.2+ 0.2— 19960222 360 0.6+ 0.3— 19960318 691 0.7— 0.1+ 19960528 413 0.5+ 0.6—
19951001 691 0.3+ 0.3— 19951021 691 0.2+ 0.2— 19970306 704 0.3+ 0.5— 19960222 360 0.6+ 0.3— 19960318 691 0.5— 0.1— 19960528 413 0.1+ 0.1+
19960222 360 0.0 0.0 19960318 691 0.6— 0.0 19960609 413 0.3— 0.8—
_ _ 19960223 120 1.9— 0.1+ 19960323 658 0.2+ 0.4+ 19960609 413 0.2— 0.7—
1995 UMs0 = 1995 WGy7 = 1997 CG 19960223 120 0.8— 0.5— 19960323 658 0.2— 0.5+ 19960609 413 0.8+ 0.6—
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19960223 120 1.1+ 1.0— 19960323 658 0.0 0.2+ 19971205 658 0.7+ 1.0+
M 325.82821 (2000.0) P Q 19960224 658 0.4+ 0.2+ 19960325 658 0.3— 0.2+ 19971205 658 1.2+ 0.3+
n 0.23101483 w 2492.77437 —0.37851799 +092557484 19960224 658 0.5— 0.6+ 19960325 658 0.3— 0.4+ 19971209 658 0.6+ 0.1+
19960224 658 0.9— 0.3— 19960325 658 0.1— 0.4+ 19971209 658 0.2— 0.0
a 2.6305273 Q 4.99490 —0.82323634  —0.33371649 19960224 557 0.6+ 0.24 19960325 658 0.3— 0.6+ 19980102 711 1.3— 0.6+
e 0.0672079 7 3.91510 —0.42309109  —0.17873028 19960224 557 0.4+ 0.2+ 19960326 413 0.4+ 0.2+ 19980102 711 (2.24+ 1.84)
P 4.27 H 174 Iel 0.15 U 4 19960226 658 0.2+ 0.4+ 19960326 413 0.3+ 0.2+ 19980111 046 0.2— 0.7—
Residuals in seconds of arc 19960226 658 0.1+ 0.2+ 19960326 413 0.2+ 0.1+ 19980111 046 0.4— 0.6—
. 19960226 658 0.3— 0.2— 19960326 413 0.5+ 0.1+ 19980111 046 0.9— 0.6—
19951017 691 0.2— 0.2— 19951117 691 0.1+ 0.1— 19970201 691 0.0 0.3+ 10960226 046 0.1+ 04— 19960328 413 05+ 03+ 19080111 046 01— 07—
19951017 691 0.0 0.6+ 19951117 691 0.4— 0.1— 19970201 691 0.1— O0.1— 10960226 046 0.74 1.0+ 19960328 413 05+ 02+ 10980111 658 1.6— 14—
19951024 691 0.1+ 0.4— 19951123 691 0.3— 0.1— 19970202 691 0.0 0.0 19960226 046 0.8+ 0.2+ 19960328 413 0.4+ 0.3+ 19980111 658 0.4+ 0.4—
19951024 691 0.2+ 0.3— 19951123 691 0.1- 0.2- 19970202 691 0.2— 0.1- 19960227 413 1.1+ 0.2+ 19960328 413 0.4+ 0.2+ 19980111 658 1.0— 1.9—
19951024 691 0.1+ 0.3+ 19951123 691 0.5+ 0.5+ 19970202 691 0.3+ 0.2— 10960227 118 154 01— 19960406 557 02— 02
19951117 691 0.1+ 0.1+ 19970201 691 0.0 0.2+ 10960227 118 1.1+ 0.0 19960406 557 0.1— 0.2—
1996 AS; 1996 GN;9 = 1980 RS = 1983 JF; = 1983 LB; = 1990 SE»s = 1990 UL;»
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams = 1993 LG = 1993 MG
M 137.97906 (2000.0) P Q Id. B. G. Marsden (MPC 28862), G. V. Williams, N. S. Chernykh (d)
n 0.42585154  w  357.29490  +0.40923270  +0.88514744 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
a 1.7497012 Q  296.77907 —0.83241241  +0.26278707 M 115.88152 (2000.0) P Q
e 0.3611181 i 14.36274 —0.37365516  4-0.38400127 n 0.30041896 w  106.00527 +0.57751722  +0.81594375
P 231 H 185 ¢ 015 U 5 a 2.2079259 Q  199.34325  —0.77639844  +0.53885575
Residuals in seconds of arc e 0.2209528 i 4.61310 —0.25234763  +0.20945235
19960113 691 0.3— 0.0 19960122 711 1.9+ 0.4+ 19960209 711 0.7— 1.0— P 3.28 H 135 G 0.15 U 2
19960113 691 0.6+ 0.0 19960122 711 0.8+ 0.5— 19960209 711 0.1+ 0.8— Residuals in seconds of arc
%8328% ﬁ ggi ?-g* 8-5* %ggg 8{ gg ggg i’»é* 8-8+ %ggg 8}; 18 ;ﬁ 8-§+ 8-2* 19800904 688 0.8+ 1.0— 19930617 675 0.3— 1.3— 19960415 809 0.2+ 1.8—
0+ 02— 7= 0. 3+ 0.5- 19800904 095 0.3— 0.3— 19930619 675 1.6+ 1.6+ 19960417 809 0.8+ 0.5—
19960114 691 1.1+ 0.1+ 19960125 658 0.2— 0.6— 19960212 711 0.8+ 0.4-— 19800907 095 (4.2— 3.14) 19930619 675 0.3— 0.7+ 19960417 809 0.6+ 0.8—
19960115 691 0.3— 0.2+ 19960126 413 1.0+ 0.4+ 19960212 711 0.5+ 1.0+ 19800909 095 (4.0— 2.2+4) 19960324 809 1.6— 1.1+ 19960417 809 0.7+ 1.2—
19960115 691 0.7— 0.1+ 19960126 413 0.14 0.4+ 19971227 691 0.4— 0.6— 19830514 095 0.1+ 0.7— 19960324 809 0.8— 0.94 19971205 704 0.9— 0.7—
19960115 691 1.1- 0.24 19960127 691 0.5— 0.0 19971227 691 0.0 0.0 19830605 095 (2.2— 3.54+) 19960324 809 1.4— 0.9+ 19971205 704 1.54+ 1.4—
19960120 691 0.2— 0.6— 19960127 691 1.0— 0.2— 19971227 691 0.6+ 1.1— 19900927 402 0.7+ 0.8— 19960327 809 0.2+ 1.2+ 19971205 704 1.1+ 0.8—
19960120 691 0.5— 0.3— 19960127 691 0.8— 0.3— 19971231 691 0.0 0.4+ 19900927 402 1.7— 0.7+ 19960327 809 0.1+ 1.3+ 19971205 704 0.5+ 1.2—
19960120 691 0.8— 0.7+ 19960127 413 0.8+ 0.7+ 19971231 691 0.1+ 0.8+ 19901023 095 (2.7— 5.7+) 19960327 809 0.3+ 1.1+ 19971205 704 0.9— 0.3+
19960120 711 0.1— 0.2+ 19960127 413 1.1+ 0.5+ 19971231 691 0.2— 0.6+ 19930615 675 0.8+ 0.3— 19960415 809 0.8— 1.8—
19960120 711 0.7+ 0.1+ 19960128 413 1.2+ 0.5+ 19930615 675 1.1— 0.8— 19960415 809 0.4— 1.8—
19960121 711 0.8+ 0.4— 19960128 413 0.2+ 0.6+
1996 HJ, = 1997 YR9
1996 DH Id. A. Miyamoto, S. Nakano
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 190.75177 (2000.0) P Q M 99.02442 (2000.0) P Q
n 0.49290273  w  351.33265  +0.51633167  +0.82523356 n 0.27158399  w  266.93703  +0.63187268  +0.77483980
a 1.5871887 Q 309.40484 —0.76689581  40.32659987 a 2.3615652 Q 42.27116 —0.69943728  4-0.58059136
e 0.2767010 i 17.23132  —0.38114620  +0.46078423 e 0.2138219 i 1.61686  —0.33395271  +0.25007390
P 2.00 H 16.5 G 0.15 U 3 P 3.63 H 155 G 0.15 U 5
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Residuals in seconds of arc 1996 NX3 = 1986 VD3 = 1997 YRg
1996013 867 01— 006+ 19960422 608 15— 01— 10960519 509 (251 24-) Bpoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19960417 867 (0.8— 2.8—) 19960422 608 1.7— 0.6— 19960522 867 0.9— 0.1+ M 297.99624 (2000.0) p Q
19960417 867 (1.8— 4.3—) 19960422 867 0.5+ 0.6— 19960522 867 0.4+ 0.3+ n 0.28015583 w  208.13394 —0.93648148  —0.34525067
19960417 867 (2.0— 4.2—) 19960422 867 0.3+ 0.5— 19960522 867 1.0— 0.4+ a 2.3131454 Q 311.53187 +0.33525054  —0.82957964
19960418 809 1.6+ 1.6+ 19960422 867 1.2— 0.3+ 19960524 867 0.9— 0.8+ : _
19960418 809 0.8+ 1.4+ 19960423 608 0.6+ 0.3— 19960524 867 0.2— 0.7+ ; g.g42176319 '}I 14%72625 G+0'1831050245 [?'43886111
19960418 809 2.1+ 1.3+ 19960423 608 0.5+ 0.2— 19971227 867 1.2— 0.0 ) % . .
19960420 809 (2.6+ 4.04) 19960426 867 0.3+ 0.3— 19971227 867 0.1— 0.7+ Residuals in seconds of arc
19960420 809 (2.3+ 3.94) 19960426 867 0.3+ 0.1— 19980102 867 1.0+ 0.4+ 19861104 010 2.3— 0.0 19960808 809 (1.2+ 3.74+) 19971226 046 0.4+ 0.3
19960420 809 (1.7+ 2.8+) 19960426 867 0.0 0.1+ 19980102 867 0.2+ 0.8— 19861104 010 1.1+ 0.4— 19960808 809 (2.3+ 3.8+) 19971226 046 0.0 0.2
19960421 867 0.1+ 0.1+ 19960512 867 0.2— 0.8— 19980102 867 0.3+ 0.6— 19861104 010 1.6+ 0.6— 19960808 809 (2.3+ 4.54+) 19971227 046 0.0 0.2
19960421 867 0.5+ 0.2— 19960512 867 0.0  0.6— 19960714 809 11+ 09— 19960809 809 05— 04+ 19971227 046 02— 0.1
19960421 867 0.0 0.2— 19960519 809 1.5+ 0.1— 19960714 809 0.6— 1.5— 19960809 809 0.9— 0.6+ 19971227 046 0.1— 0.1
19960714 809 0.1— 1.2— 19960809 809 1.2— 0.9+ 19971227 046 0.1— 0.3
19960716 809 1.2+ 1.2+ 19971226 046 0.4— 0.5— 19971228 046 0.0 0.4
19960716 809 0.3+ 1.3+ 19971226 046 0.5+ 0.1— 19971228 046 0.0 0.4
19960716 809 0.2+ 0.3+ 19971226 046 0.1— 0.4+ 19971229 046 0.0 0.4
1996 HWy5 = 1997 WQu
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 51.81133 (2000.0) P Q 1996 NZs3; = 1976 JDg
n 0.27952803 w  285.35570 +0.99418421  —0.01471337 Id. T. Kobayashi (1997 observations), S. Nakano
a 2.3166076 Q7557678  4+0.05852510  +0.90538905 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
e 0.2115149 7 6.32424 —0.09040223  +0.42432792 M 64.94546 (2000.0) P Q
P 3.53 H 14.0 G 0.15 U 4 n 0.25733044 w 116.87874 +0.83052017  —0.55469702
Residuals in seconds of arc a 2.4479842 Q  276.85108 40.49129422  40.77224396
19960420 809 0.1— 1.1— 19960522 809 0.9— 1.1— 19971204 704 0.4+ 0.2— . 1 : 291399 96949 . 4
19960420 809 0.5+ 05— 19960524 809 0.4+ 0.1+ 19971204 704 0.8+ 0.1+ ?D 2329976 jq 14 59 39 G+0 8 15 379 +[? 309758;
19960420 809 0.3+ 0.8— 19960524 809 0.0 0.6+ 19971204 704 1.5+ 0.0 i . . .
19960421 809 2.7+ 1.9+ 19960524 809 0.1— 1.2+ 19971231 704 1.5+ 0.6— Residuals in seconds of arc
19960421 809 2.6+ 2.5+ 19971129 704 2.0— 0.8+ 19971231 704 1.2+ 0.4— 19760502 809 0.2+ 0.7+ 19960808 809 1.4+ 0.6+ 19971225 411 0.5+ 0.2+
19960421 809 1.4+ 1.5+ 19971129 704 2.0— 0.1— 19971231 704 1.1+ 0.4— 19960714 809 0.4+ 1.8+ 19960808 809 1.3+ 0.3+ 19971227 411 0.1—
19960512 691 1.7— 0.2— 19971129 704 2.6— 1.6+ 19971231 704 0.4+ 1.1— 19960714 809 0.0 1.3+ 19960808 809 1.2+ 0.5+ 19971227 411 0.6+ 0.3—
19960512 691 1.5— 0.0 19971129 704 1.8— 0.2+ 19980102 704 1.3+ 0.6— 19960714 809 0.7— 1.2+ 19960809 809 1.0— 1.2— 19971230 566 0.3+ 0.9+
19960512 691 0.5— 1.2+ 19971129 704 2.3— 1.2+ 19980102 704 0.9+ 0.2+ 19960716 809 0.8— 1.0+ 19960809 809 0.5— 1.1— 19971230 566 0.1—
19960522 809 0.9— 1.6— 19971204 704 0.4— 0.3+ 19980102 704 1.6+ 04— 19960716 809 0.4— 0.2— 19960809 809 0.6— 1.5— 19971230 566 0.0 0.8+
19960522 809 1.4— 1.6— 19971204 704 1.3+ 0.8+ 19980102 704 0.2+ 0.4— 19960716 809 1.5— 0.0 19971225 411 0.5— 0.5—
1996 NN, = 1997 WW 4y
1996 MN Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams M 46.60649 (2000.0) P Q
M 134.04223 (2000.0) P Q n 0.17036306  w  223.81956  +0.96566853  —0.25930929
n 0.28823977 w 48.96898 +0.67406884  +0.73148042 a 3.2226942 Q 151.19872 +0.24636445  +0.89512630
a 2.2696912 Q26372555  —0.70495698  +0.59548251 e 0.1733375 i 1.85416  +0.08239451  +0.36263976
e 0.1461646 7 5.93605 —0.22060566  40.33217011 P ) 5~.79 H 135 G 0.15 U 4
L 542 i 160 ¢ 0I5 v 4 %%%lg;lﬂs ls%gecooélds 8f0arc 19960809 809 0.6+ 1.2— 19971129 704 1.4— 0.6
: . 7+ 0. 64 1.2— A— 0.
Residuals in seconds of arc @ 08 681 02— 06- 19960812 684 04t 0.5t 19960714 809 0.2— 0.1+ 19960809 809 0.0 0.8— 19971204 704 12+ 0.5
19960622 684 0.14 0.4+ 19960709 684 0.8— 0.9— 19960812 684 0.6+ 0.3+ 19960714 805 02— 0.0 19960809 809 0.1+ 14— 19971204 704 1.9+ 038
19060622 684 0.0 0.3 10060700 684 08+ 09— 10960902 684 12+ 0.7 19960716 809 0.2— 2.3+ 19960811 566 0.9— 0.0 19971204 704 0.7+ 1.3
: : : : : : - 1 566 1.4— 0.3— 19971204 704 0.4+ 0.8
19960623 684 0.14 0.2+ 19960709 684 0.4— 0.4— 19960902 684 0.9+ 0.2+ O s o Sl
: : 19960716 809 0.3— 2.3+ 19960811 566 0.9— 0.5— 19971229 566 0.3+ 0.6
19960623 684 0.1+ 0.2+ 19960718 684 0.2+ 0.1— 19960902 684 1.1— 0.3+
19960623 684 0.2+ 0.0 19960718 684 0.1— 0.2+ 19960904 684 (3.9— 1.04) 19960808 809 1.0+ 1.6— 19971129 704 1.9- 0.0 19971229 566 0.1+ 1.1
R 19960808 809 1.4+ 0.5— 19971129 704 0.2+ 0.2+ 19971229 566 0.2+ 1.3
19960623 684 0.2+ 0.2+ 19960718 684 0.1+ 0.3+ 19960904 684 0.9— 0.3 19900808 809 04t AT Tooriias to1 1ot Yot
19960624 684 0.1— 0.0 19960719 684 0.4— 0.1— 19971225 684 0.2— 0.3— A+ L : '
19960624 684 0.0 01— 19960719 684 0.1— 0.1— 19971225 684 0.2+ 0.6—
19960624 684 0.1+ 0.1+ 19960719 684 0.2— 0.3— 19971226 684 0.0  0.5—
19960624 684 0.1+ 0.0 19960811 684 0.2— 0.2+ 19971226 684 0.3— 0.4— OL
19960708 684 0.1— 0.7— 19960811 684 0.5— 0.6— 1996 .
19960708 684 0.2— 0.6— 19960812 684 0.3+ 0.5+ Id. A. Nakamura (1997-98 observations)
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Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 146.61652 (2000.0) P Q

n 0.29115552 w 230.13432 +0.83668930  +0.54202820
a 2.2545127 Q 96.90804 —0.47526150  40.78976524
e 0.1646345 7 4.53320 —0.27217186  40.28718685
P 3.39 H 15.1 G 0.15 U 4
Residuals in seconds of arc

19960716 360 0.3— 0.4+ 19960726 360 0.1— 0.1+ 19960910 360 0.4—
19960716 360 0.5— 0.1+ 19960726 360 0.1— 0.0 19961004 360 0.9—
19960716 360 0.5— 0.1+ 19960818 360 0.4+ 0.1+ 19961004 360 0.8—
19960720 360 0.3— 0.3+ 19960818 360 0.6+ 0.1+ 19971227 360 0.1+
19960720 360 0.3— 0.4+ 19960819 360 0.7+ 0.1— 19971227 360 0.3+
19960720 360 0.4— 0.3+ 19960819 360 1.0+ 0.0 19980106 360 0.2+
19960723 360 0.1+ 0.1— 19960902 360 0.7+ 0.1+ 19980106 360 0.2—
19960723 360 0.1— 0.0 19960902 360 0.9+ 0.1+

19960723 360 0.2— 0.1— 19960910 360 0.6— 0.1—

1996 OQ; = 1991 PMy3; = 1997 WSys

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 150.44545 (2000.0) P Q

n 0.20574520 w 321.16020 +0.13360743  40.99094434
a 2.8417306 Q 316.51321 —0.90434639  40.11639744
e 0.0390294 i 1.11199 —0.40534758  40.06693989
P 4.79 H 135 G 0.15 U 5
Residuals in seconds of arc

19910802 809 1.0+ 1.1— 19960806 327 0.24+ 0.1— 19971129 704 1.9-—
19910802 809 0.3— 0.1— 1996 0806 327 0.1— 0.3— 19971129 704 1.3—
19910802 809 0.3— 0.2— 19960813 327 0.4+ 0.3+ 19971129 704 (0.8—
19960720 327 0.3— 1.0+ 19960813 327 0.0 0.5+ 19971129 704 0.7—
19960720 327 0.1+ 0.7+ 19960813 327 0.7+ 0.2— 19971130 566 0.5+
19960720 327 0.14 1.4+ 19960813 327 0.3— 0.3— 19971130 566 1.0+
19960721 327 0.2+ 0.5— 19960815 566 0.2— 0.3— 19971130 566 0.5+
19960721 327 0.1— 0.3+ 19960815 566 0.1— 0.7— 19971229 566 0.7+
19960721 327 0.1— 0.3+ 19960815 566 0.1— 0.4— 19971229 566 0.6+
19960721 327 0.3— 0.4+ 19971126 704 (2.6— 0.7—) 19971229 566 0.7+
19960806 327 0.9— 0.2— 19971126 704 (2.6— 1.3—)

19960806 327 0.2+ 0.2— 19971126 704 (3.1— 1.9-)

1996 OE,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 178.27248 (2000.0) P Q

n 0.22968607 w 337.25962 +0.05242859  40.97612836
a 2.6406628 Q 295.19381 —0.87667239  —0.05608440

e 0.1356873 7 13.46960 —0.47822251  40.20982843
P 4.29 H 135 G 0.15 U 3
Residuals in seconds of arc

19960723 599 0.2+ 0.1— 19960814 104 1.2+ 0.8+ 19960925 658 0.7—
19960723 599 0.0 0.3— 19960824 658 0.3— 1.0— 19960925 658 0.5—
19960724 599 0.8— 1.0+ 19960824 658 0.3— 1.2— 19960925 658 0.2+
19960724 599 1.0— 0.1+ 19960824 658 0.3— 1.1— 19961103 104 0.4+
19960726 599 0.1+ 0.2— 19960825 658 0.1— 0.4— 19961103 104 0.0
19960726 599 0.3— 0.1— 19960825 658 0.2— 0.3— 19961103 104 0.2+
19960805 104 0.3+ 0.2— 19960825 658 0.1— 0.3— 19971224 104 0.5—
1996 0805 104 0.3+ 0.3— 19960908 104 0.3— 0.0 19971225 104 0.1+
19960805 104 0.2+ 0.2+ 19960908 104 0.1+ 04— 19971228 104 0.0
19960805 104 0.4+ 0.24+ 19960921 658 0.1— 0.6+ 19971228 104 0.3+
19960805 104 0.6+ 0.7+ 19960921 658 0.1— 0.3+ 19971228 104 0.1+
19960814 104 0.14 0.7+ 19960921 658 0.1— 0.3+

19960814 104 0.7+ 0.8+ 19960921 658 0.1+ 0.3+

cocoocoo
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0.2—
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0.1+
0.1+
0.1—
0.3+
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0.2—
0.1+
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1996 OS> = 1997 WC3
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 72.50559 (2000.0) P Q
n 0.21855734 w 313.25020 +0.97475255  40.22199185
a 2.7295587 Q 33.94456 —0.19037088  +0.88245521
e 0.0921223 i 2.46568 —0.11668927  4+0.41471969
P 4.51 H 14.5 G 0.15 U 4
Residuals in seconds of arc
19960723 608 0.3+ 0.3— 19960731 608 0.3+ 0.1+ 19960814 608 0.0 0.1+
19960723 608 0.6+ 0.3— 19960801 608 0.2— 0.2— 19960814 608 0.2+ 0.0
19960725 608 0.4— 0.3+ 19960801 608 0.3— 0.2+ 19961007 608 0.3+ 0.2—
19960725 608 0.0 0.1— 19960802 608 0.2— 0.2+ 19961007 608 0.2— 0.4—
19960726 608 0.4+ 0.3— 19960802 608 0.1— 0.4+ 19971126 704 0.4+ 0.2+
19960726 608 0.5+ 0.1— 1996 0805 608 0.5+ 0.4+ 19971126 704 0.1+ 0.1—
19960729 608 0.24+ 0.1— 19960805 608 0.7+ 0.4+ 19971126 704 1.0— 0.7+
19960729 608 0.1+ 0.8— 1996 0807 608 0.9— 0.4+ 19971204 704 0.7+ 0.2+
19960729 608 0.5— 0.5— 1996 08 07 608 0.9— 0.3+ 19971204 704 (3.24+ 0.8—
19960729 608 0.9— 0.1— 19960809 608 0.1+ 0.1+ 19971204 704 1.44 0.8—
19960731 608 0.2+ 0.1+ 19960809 608 0.24 0.2+ 19971204 704 1.5— 0.3—
1996 PB; = 1998 AM,
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 137.88398 (2000.0) P Q
n 0.26857642 w 336.80454 +0.77056502  4+0.63727932
a 2.3791626 Q 343.59355 —0.57894757  40.69314153
e 0.2143914 i 2.07533 —0.26655067  40.33679354
P 3.67 H 16.0 G 0.15 U 3
Residuals in seconds of arc
19960808 905 0.7— 0.7— 19960818 816 0.2— 0.1— 19961012 816 0.0 0.2—
1996 0808 905 0.8+ 0.8— 19960818 816 0.0 0.2— 19961012 816 0.3— 0.6+
19960811 816 0.0 0.5+ 19960818 816 0.1— 0.1— 19961012 816 0.0 1.1+
19960811 816 0.1— 0.6+ 19960818 905 1.3— 0.2— 19961018 816 0.2— 0.3—
19960811 816 0.3+ 0.6+ 19960818 905 0.5+ 0.1+ 19961018 816 0.2— 0.5—
19960811 816 0.2+ 0.5+ 19960822 905 0.2— 0.3— 19961105 816 0.3— 0.1+
19960812 816 0.4+ 0.1— 19960822 905 0.4+ 0.1+ 19961105 816 0.1— 0.4+
19960812 816 0.5+ 0.2— 19960920 816 0.1— 0.3— 19980106 691 0.2— 0.3—
19960812 816 0.5+ 0.2— 19960920 816 0.0 0.1— 19980106 691 04— 0.5—
19960812 816 0.5+ 0.2— 19960920 816 0.1+ 0.3— 19980106 691 0.1— 0.0
19960815 816 0.2— 0.4— 19960921 816 0.1+ 0.2— 19980108 691 0.4+ 0.2—
19960815 816 0.2— 0.2— 19960921 816 0.2+ 0.1+ 19980108 691 0.0 0.2—
19960815 816 0.3— 0.4— 19960921 816 0.4+ 0.6+ 19980108 691 0.0 0.2—
19960815 816 0.2— 0.3— 19960921 816 0.1+ 0.6+
19960818 816 0.2— 0.1— 19961012 816 0.2— 0.1—
1996 PG,
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 161.09728 (2000.0) P Q
n 0.28557457 w 296.95109 +0.40116399  40.91600004
a 2.2837910 Q 356.69437 —0.81830577 40.35671832
e 0.1504031 i 3.35485 —0.41163469  40.18356464
P 3.45 H 15.0 G 0.15 U 4
Residuals in seconds of arc
19960810 108 0.7+ 1.7— 19960817 108 0.7— 0.9+ 19960908 809 1.0+ 0.6+
19960810 108 (0.8— 2.5—) 19960817 108 1.5— 0.2— 19960908 809 0.0 11—
19960810 108 0.2— 0.8— 19960817 108 0.7— 0.3— 19960908 809 0.5+ 0.2—
19960810 108 1.7— 0.3— 19960819 108 1.3+ 0.4— 19960910 108 0.84 0.2—
19960812 108 (2.2— 1.1—) 19960819 108 0.5— 1.5+ 19960910 108 0.1— 1.4—
19960812 108 0.7+ 0.8— 19960819 108 0.1+ 0.7+ 19960914 108 (3.6+ 2.1+
19960812 108 (1.4+ 3.5—) 19960819 108 1.3+ 1.4— 19960914 108 (2.7+ 0.3+
19960813 108 1.3+ 0.1— 19960823 108 1.9— 1.1— 19961018 104 1.5— 1.5+
19960813 108 1.4— 0.4— 19960823 108 1.5+ 0.3— 19961018 104 1.1— 1.5+
19960813 108 1.3+ 0.3— 19960823 108 0.24 1.2+ 19961018 104 1.0— 1.3+

~—

NN



M.P.C. 31110 1998 JAN. 12

19960813 108 0.1+ 0.3+ 19960905 596 0.2— 0.3— 19961018 104 1.3— 1.2+ 19961001 046 0.1— 0.3+ 19961011 046 0.2— 0.2+ 19961129 327 0.4+ O.
19960813 108 0.0 0.9— 19960905 596 1.1— 0.8— 19971207 108 1.6+ 0.5+ 19961003 327 0.3— 0.4— 19961011 046 0.1— 0.1+ 19980102 046 0.0 0.
19960814 108 0.7+ 1.5— 19960905 596 0.1— 1.4+ 19971207 108 0.4+ 0.1+ 19961003 327 0.2+ 0.1— 19961013 046 0.1— 0.1— 19980102 046 0.0 0.
19960815 108 0.6+ 1.0— 19960906 108 0.5— 1.7+ 19971208 108 1.8— 0.4— 19961003 327 0.2+ 0.4— 19961013 046 0.1— 0.2— 19980102 046 0.4+ O.
19960815 108 (0.7— 3.2—) 19960906 108 (2.84+ 1.7+) 19971227 104 0.3— 1.5— 19961003 046 0.5— 0.5— 19961013 046 0.4— 0.1— 19980110 046 0.2— 0.
19960816 108 1.3+ 0.3+ 19960907 108 0.9+ 0.2+ 19971227 104 0.3— 1.4— 19961003 046 0.1+ 0.4— 19961103 046 0.4+ 0.1— 19980110 046 0.5— 0
19960817 108 0.6— 1.3+ 19960907 108 1.24+ 0.3— 19971227 104 0.1— 0.9— 19961003 046 0.1+ 0.2+ 19961103 046 0.2+ 0.2+ 19980110 046 0.3+ O.
1996 PJ; = 1997 YY-,
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 1996 TR, , ,
Id. T. Kobayashi (1997-98 observations)
M 23.65518 (2000.0) P Q
n 0.23924391  w  279.36878  +0.26012577  —0.96557176 %POCh 1959(7) ﬁg? 18.0TT = "(]23(;-'8 ()23?0800-5 P Nakano
a 2.5698560 Q 155.55329 0.88815653 0.23829403 : :
P 119 H 160 a 015 U 5 a 2.7470804 Q  164.54604  +0.90267330  —0.28986348
Residuals in seconds of arc e 0.0521471 7 5.07095 +0.31032849  —0.07355967
19960811 816 0.6— 0.5+ 19960815 816 0.5+ 0.7+ 19971227 691 0.6+ 0.2— P 4.55 H 136 G 0.15 U 5
19960811 816 0.1— 0.0 19960815 816 0.1— 0.5+ 19971228 691 0.7— 0.8— Residuals in seconds of arc
19960812 816 0.1— 1.0+ 19960815 816 0.2— 0.5+ 19971228 691 0.8— 0.4— 19961003 327 0.0 0.2— 19961005 327 0.2— 0.1— 19961014 327 0.2— 0.
19960812 816 0.7— 0.3— 19960818 816 0.2— 0.9+ 19971228 691 0.6— 0.0 19961003 327 0.1+ 0.2— 19961005 327 0.4+ 0.2— 19961014 327 0.1— O.
19960813 684 0.3+ 0.9— 19960818 816 0.3+ 0.1— 19980101 691 1.1— 0.0 19961003 327 0.0 0.1+ 19961009 046 0.3+ 0.0 19961014 327 0.2+ 0.
19960813 684 0.5+ 0.9— 19960818 816 0.6+ 0.2— 19980101 691 0.9— 0.2+ 19961004 046 0.0 0.2+ 19961009 046 0.1— 0.1— 19971231 411 0.7— O.
19960813 684 0.3— 0.5— 19960818 816 0.3+ 0.3+ 19980101 691 0.7— 0.0 19961004 046 0.1— 0.2+ 19961009 046 0.4+ 0.0 19971231 411 0.5+ O.
19960813 327 0.2+ 0.5— 19960920 816 1.3— 0.5— 19980102 704 1.0+ 0.5+ 19961004 046 0.2— 0.0 19961009 046 0.4+ 0.1— 19980101 411 0.2+ O.
19960813 327 0.5— 0.2— 19960920 816 0.4+ 0.1+ 19980102 704 0.8+ 1.1+ 19961004 046 0.1— 0.1— 19961009 327 0.3— 0.2— 19980101 411 0.1— O.
19960813 327 0.1+ 0.7— 19960920 816 0.7+ 0.2— 19980102 704 0.84+ 0.6+ 19961004 046 0.1+ 0.0 19961009 327 0.2+ 0.4+
19960813 327 0.6+ 0.0 19971227 691 0.5+ 0.2— 19980102 704 0.0 0.4— 19961005 327 0.2— 0.1+ 19961009 327 0.6— 0.4+
19960815 816 0.6— 0.7+ 19971227 691 0.9+ 0.4—
1996 RM 1996 TJy
Id. M. Cavagna (1998 observations) Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams M 208.16760 (2000.0) P Q
M 71.36714 (2000.0) P Q n 0.24324773  w  64.13213  +0.05286128  +0.99830724
n 0.19593747 w 36.01221 +0.85159123  —0.52369624 a 2.5415785 Q 208.92942 —0.93321093  +0.04074006
a 2.9357860 Q 35538390  +0.38810051  +0.65951928 e 0.0842580 i 2.87420  —0.35541953  +0.04150794
e 0.0898521 7 16.69668 +0.35237816  4+0.53923703 P 4.05 H 14.5 G 0.15 U 4
P 5.03 H 14.0 G 0.15 U 3 Residuals in seconds of arc
Residuals in seconds of arc 19961005 327 0.2+ 1.1— 19961016 046 0.6— 0.3— 19961108 691 (2.6— O.
19960907 587 1.1— 0.4+ 19960912 587 0.1+ 0.3— 19961018 587 0.1+ 0.2+ 19961005 327 0.94 0.4— 19961018 566 1.5+ 0.4— 19961108 691 0.8— 0.
19960907 587 (2.5— 1.14) 19960913 587 0.3— 1.1— 19961103 587 1.2— 0.1— 19961005 327 0.2+ 0.8— 19961018 566 0.6+ 0.5— 19961108 691 0.9— 0.
19960907 587 1.7+ 0.7+ 19960913 587 1.5— 0.2— 19961103 587 0.2— 0.1— 19961012 046 0.2— 0.2+ 19961018 566 0.9+ 0.1- 19961116 046 0.1— 1
19960908 587 0.6+ 0.6— 19960915 587 0.2+ 0.5— 19961128 587 0.4+ 1.0+ 19961012 046 0.4+ 0.5+ 19961019 046 1.0+ 0.1+ 19961116 046 0.3+ O.
19960908 587 0.4— 1.2+ 19960915 587 0.3— 0.3+ 19961128 587 0.9+ 1.1— 19961012 046 0.3— 0.1— 19961019 046 0.6+ 0.2— 19961116 046 0.2— 1.
19960908 587 0.2+ 0.94 19961002 587 0.1— 0.7— 19980103 587 0.5+ 0.2+ 19961012 046 0.3— 0.1—- 19961019 046 0.1+ 0.3— 19961229 046 0.1+ 0.
19960910 587 0.1— 0.8— 19961002 587 0.2+ 0.1+ 19980103 587 0.1— 0.6— 19961012 046 0.2— 0.3+ 19961103 046 0.7— 0.3— 19961229 046 0.1+ O.
19960910 587 0.6+ 0.3+ 19961018 587 0.3+ 0.3+ 19980105 587 0.3— 0.5+ 19961014 046 0.3— 0.0 19961103 046 0.1— 0.0 19961229 046 0.1— 1.
19961014 046 0.1— 0.3+ 19961103 046 0.2— 0.3— 19980110 046 0.7+ O.

1996 TE 19961014 046 0.3— 0.2+ 19961103 046 0.5+ 0.4— 19980110 046 0.3— O.

. . 19961014 046 0.3— 0.2+ 19961104 046 0.3— 1.1— 19980110 046 0.0  O.
Id. M. Tichy (1998 observations) 19961014 046 0.3— 0.2+ 19961104 046 0.1— 0.6— 19980111 046 0.1— O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden 19961014 046 0.2— 0.1+ 19961104 046 0.1— 0.0 19980111 046 0.2+ 0.
M 93.28609 (2000.0) P Q 19961014 046 0.1— 0.1+ 19961107 327 0.1— 0.5+ 19980111 046 0.6— O.
n 0.20718991 w  313.02289  +0.98798719  —0.14884481 19961016 046 04— 0.1+ 19961107 327 0.8+ 0.1+
a 2.8285052 Q  55.57849  +0.15234772  +0.89304289 19961016 046 05— 0.3= 19961107 327 0.3— 0.3+
e 0.0898347 7 2.88730 +0.02591301  4+0.42464058
P 4.76 H 145 G 015 U 3 1996 TC15 .
Residuals in seconds of arc Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19961001 046 0.7+ 0.8+ 19961003 046 0.4— 0.3— 19961103 046 0.2+ 0.2— M 184.90659 (2000.0) P Q
19961001 046 0.2+ 0.2— 19961003 046 0.2— 0.3— 19961104 046 0.2— 0.2+ n 0.22222884 w  268.30872 +0.97853668  +0.11530898
19961001 046 0.1— 0.1— 19961005 327 0.1+ 0.5+ 19961104 046 0.2+ 0.1+ a 2.6994115 [¢) 85.04473 —0.03685838 +0.91336296
19961001 046 0.6+ 1.1+ 19961005 327 0.0 0.2— 19961104 046 0.2— 0.2+ X
19961001 046 0.1— 0.0 19961005 327 0.0 0.3— 19961129 327 0.5— 0.3— e 0.1405632 . 9.87111 —0.20274965  +0.39047656
19961001 046 0.2— 0.2+ 19961011 046 0.1+ 0.1+ 19961129 327 0.1+ 0.1+ P 4.44 H 14.0 G 0.15 U 3

N R =) SR
I ++ + 1

cowwoir
I+

~

¥ T T+++ FF

WNNERRFRRARWHHOIWN O WN

T+



1998 JAN. 12

Residuals in seconds of arc

19961015 557 0.3+ 0.3— 19961106 557 0.1+ 0.5—
19961015 557 0.3— 0.4— 19961121 557 0.5+ 0.3+
19961015 557 0.0 0.4— 19961121 557 0.1+ 0.5—
19961023 557 0.3+ 0.2+ 19961121 557 0.3— 0.1—
19961023 557 0.6+ 0.4+ 19970114 557 0.2— 0.1+
19961023 557 0.74 0.5+ 19970114 557 0.2— 0.2+
19961105 557 0.2— 0.1+ 19970114 557 0.2— 0.2+
19961105 557 0.4— 0.1+ 19970131 557 0.2— 0.3+
19961105 557 0.5— 0.0 19970131 557 0.4+ 0.0

19961106 557 0.8— 0.2— 19970207 557 0.1— 0.2—

1996 TS5 = 1990 TY 14
Id. V. S. Casulli (1997 observations), G. V. Williams
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

19970207
19970207
199702 26
199702 26
19971231
19971231
19980111
19980111

Williams

557
557
557
557
557
557
557

557

0.3+ 0.0

0.4+ 0.1—
0.3+ 0.4+
0.5— 0.1—
0.2+ 0.3+
0.7+ 0.8+
1.0— 0.7—
0.0 0.6—

M 144.97072 (2000.0) P Q

n 0.16842916 w 284.84301 +0.69481411  +0.68786503

a 3.2473158 Q 32.55200 —0.41180535  40.61984086

e 0.0944020 i 22.96552 —0.58961827  40.37767579

P 5.85 H 12.0 G 0.15 U 3
Residuals in seconds of arc

19901014 808 0.1— 0.2— 19961021 596 0.3— 0.4+ 19961204 596 0.0 0.2+
19901014 808 0.1— 0.5+ 19961030 596 0.1— 0.1+ 19961204 596 0.3— 0.4+
19961012 596 0.6— 0.2+ 19961030 596 0.1— 0.0 19961204 596 0.2— 0.4+
19961012 596 0.8— 1.0— 19961030 596 0.2+ 0.1— 19971207 596 0.8+ 0.4—
19961012 596 0.2— 0.2— 19961031 596 0.2— 0.3+ 19971207 596 0.5+ 0.7—
19961012 596 0.6+ 0.1+ 19961031 596 0.5+ 0.1+ 19971207 596 0.5+ 0.7—
19961020 596 0.4+ 0.8+ 19961031 596 0.1+ 0.0 19971228 596 0.5— 0.6+
19961020 596 1.1+ 0.3— 19961031 596 0.1— 0.2+ 19971228 596 0.9— 0.7+
19961020 596 1.1+ 0.4+ 19961103 596 0.7+ 0.9— 19971228 596 0.4— 0.3+
19961021 596 0.0 0.4+ 19961127 596 0.8— 0.8—

19961021 596 0.2— 0.2+ 19961127 596 0.7— 1.2—

1996 TY:; = 1998 AG~

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 333.22868 (2000.0) P Q

n 0.17266206 w 47.85297 —0.81092746  —0.57666460

a 3.1940234 Q 96.69634 +0.50306060  —0.77371464

e 0.1978899 7 5.73642 +0.29887570  —0.26234252

P 5.71 H 15.0 G 0.15 U 5
Residuals in seconds of arc

19961007 691 0.2— 0.1+ 19961011 691 0.2+ 0.1+ 19980105 327 0.0 0.2—
19961007 691 0.0 0.2— 19961011 691 0.1— 0.1— 19980107 327 0.6— 0.2—
19961007 691 0.0 0.1— 19961011 691 0.0 0.1+ 19980107 327 0.0 0.1+
19961009 691 0.14 0.2+ 19980105 327 0.1— 0.1+ 19980107 327 0.3+ 0.2+
19961009 691 0.1— 0.2— 19980105 327 0.3+ 0.2+

19961009 691 0.1+ 0.1+ 19980105 327 0.24 0.0

1996 TR4; = 1980 WY, = 1990 FJ; = 1994 CHy9

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 13.30854 (2000.0) P Q

n 0.23891952 w 344.99294 —0.32654898  —0.94364479

a 2.5721816 Q 124.03901 +0.87374242  —0.32310771

e 0.1117586 i 3.72627 +0.36047185  —0.07166532

P 4.13 H 145 G 0.15 U 2
Residuals in seconds of arc

19801129 675 0.5+ 1.0— 19940213 809 1.4+ 1.4+ 1996 1008 809 1.7— 6+
19801201 675 0.1+ 1.7— 19940213 809 0.5+ 1.0+ 19961008 809 0.1+ 0.4+
19900317 046 0.5+ 1.9— 19940213 809 0.0 1.0+ 19961010 809 0.3+ 0.1—
19900317 046 1.8— 1.2— 1996 1007 809 0.0 0.2+ 19961010 809 04— 0.1+
19940210 809 0.8+ 0.9+ 1996 1007 809 1.1+ 0.1+ 19961010 809 1.6— 0.4—

M.P.C. 31111
19940210 809 0.3+ 0.7+ 19961007 809 0.3+ 0.6+
19940210 809 1.0— 0.5+ 19961008 809 0.6+ 1.6+
1996 UA
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden
M 137.63890 (2000.0) P Q
n 0.23169794 w 312.87165 +0.86974820  40.48903907
a 2.6253544 Q 18.16784 —0.36782805  +0.73180824
e 0.1092918 7 12.25294 —0.32899939  +0.47465512
P 4.25 H 14.0 G 0.15 U 3
Residuals in seconds of arc
19960914 566 0.2— 0.2+ 19961031 684 0.0 0.3+ 19961209 684 0.1+ 0.2+
19960914 566 0.4+ 0.2— 19961031 684 0.0 0.3+ 19961209 684 0.0 0.2+
19960914 566 0.3+ 0.2+ 19961031 684 0.24 0.4+ 19961209 684 0.1— 0.2+
19961016 684 0.3+ 0.0 19961109 684 0.1— 0.1— 19961216 684 0.4— 04—
19961016 684 0.0 0.1+ 19961109 684 0.3— 0.1+ 19961216 684 0.5— 0.3—
19961016 684 0.2+ 0.1+ 19961109 684 0.4+ 0.4+ 19961216 684 0.3— 0.4—
19961017 684 0.4— 0.2— 19961128 684 0.5+ 0.0 19971229 684 0.1— 0.1+
19961017 684 0.4— 0.4— 19961128 684 0.4+ 0.2+ 19971229 684 0.0 0.2—
19961017 684 0.5— 0.4— 19961128 684 0.7+ 0.1+ 19971229 684 0.1+ 0.0
19961018 684 0.1— 0.3— 19961128 684 0.4+ 0.0 19971231 684 0.2— 0.1+
19961018 684 0.1+ 0.3— 19961208 684 0.1— 0.2+ 19971231 684 0.1+ 0.0
19961018 684 0.24 0.3— 19961208 684 0.3— 0.1+
1996 UO = 1991 PY 5 = 1997 YN4
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 125.55045 (2000.0) P Q
n 0.20562862 w 302.26676 +0.72323745  4+0.69055468
a 2.8428046 Q 14.06459 —0.62223168  40.65653591
e 0.0692296 7 1.85428 —0.29959194  4+0.30347131
P 4.79 H 13.0 G 0.15 U 4
Residuals in seconds of arc
19910806 675 0.5+ 0.1— 19961019 610 0.9— 0.6— 19971229 104 0.6+ 0.7—
19910806 675 0.3— 1.0— 19961019 610 0.6— 0.0 19971229 104 0.2— 0.6—
19910810 675 0.6+ 0.5— 19961019 610 0.1— 0.6+ 19971229 104 0.1— 0.4+
19910810 675 0.0 0.3— 19971224 327 0.2— 0.3— 19971229 104 0.2— 0.5+
19961005 809 1.4+ 0.5+ 19971224 327 0.1— 0.0 19971229 104 0.3— 0.8+
19961005 809 1.0+ 0.6+ 19971224 327 0.4— 0.2— 19980101 104 0.1— 0.3—
19961005 809 0.1— 1.0+ 19971226 327 0.0 0.1— 19980101 104 0.7+ 0.2—
19961006 809 0.3— 0.3+ 19971226 327 0.2— 0.2+ 19980101 104 0.3+ 0.1—
19961006 809 0.2— 0.6+ 19971226 327 0.2— 0.2+ 19980101 104 0.3+ 0.5+
19961006 809 0.7— 0.2— 19971229 327 (2.5+ 2.24) 19980104 327 0.9+ 0.1+
19961018 610 0.0 0.3— 19971229 327 0.0 0.1+ 19980104 327 0.2— 0.1+
19961018 610 0.2— 0.4— 19971229 327 0.4— 0.2— 19980104 327 0.5— 0.3—
19961018 610 0.1— 0.5— 19971229 104 0.5+ 1.0—
1996 VQ = 1980 TQ: = 1988 FL.
Id. A. Gnadig
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 17.86997 (2000.0) P Q
n 0.19156418 w 83.57326 —0.44737521  —0.88471018
a 2.9802991 Q 33.99621 +0.69972423  —0.43742600
e 0.1327847 i 13.54261 +0.55699319  —0.16107886
P 5.15 H 125 G 0.15 U 2
Residuals in seconds of arc
19801005 809 0.0 0.1— 19961116 046 0.1— 0.3— 19961212 046 0.1+ 0.0
19880316 400 0.7— 1.3+ 19961116 046 0.2— 0.2— 19970108 046 0.3+ 0.3—
19880316 400 1.1+ 0.8— 19961119 046 0.5— 0.3— 19970108 046 0.2+ 0.1—
19961104 046 0.0 0.4+ 19961119 046 0.5— 0.3— 19970108 046 0.1+ 0.0
19961104 046 0.5+ 0.9+ 19961119 046 0.6— 0.4— 19970112 046 0.14 0.0
19961106 046 0.0 0.1+ 19961203 046 0.2+ 0.2— 19970112 046 0.1+ 0.0
19961106 046 0.1— 0.0 19961203 046 0.3+ 0.1— 19970112 046 0.2+ 0.1+
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19961106 046 0.1+ 0.2+ 19961203 046 0.0 0.2— 19970128 046 0.1+ 0.0 19961113 900 0.2— 0.1+ 19961127 900 0.5+ 0.3— 19961215 402 0.1
19961106 046 0.1— 0.3+ 19961204 046 0.24+ 0.0 19970128 046 0.0 0.1+ 19961113 900 0.3+ 0.2— 19961127 900 1.74+ 0.3— 19961215 402 0.2
19961108 046 0.2— 0.1+ 19961204 046 0.0 0.1— 19970128 046 0.3+ 0.0 19961113 900 0.2— 0.2— 19961130 355 0.6+ 0.1— 19961227 402 0.0
19961108 046 0.1+ 0.6+ 19961204 046 0.2— 0.1— 19970129 046 0.1— 0.3— 19961114 900 0.4+ 0.5+ 19961130 355 0.0 0.8— 19961227 402 0.2+
19961109 046 0.3— 0.4+ 19961212 046 0.3+ 0.1— 19970129 046 0.2+ 0.1+ 19961114 900 0.6+ 0.1— 19961203 900 0.6— 0.0 19961228 355 0.6+
19961116 046 0.3— 0.2— 19961212 046 0.1+ 0.0 19970129 046 0.0  0.2— 19961115 900 0.1— 0.7+ 19961203 900 1.1— 0.24 19961228 355 0.7+
19961115 900 0.1+ 0.0 19961203 402 1.0— 0.1+ 19961229 355 1.2+
1996 VV 19961115 900 0.0 0.0 19961203 402 0.9— 0.1+ 19961229 355 0.4+
Id. Y. Tkari (1997-98 observations) }gggﬁ }g igg (§.g+ 0.1-) 19961203 402 0.9— 0.1+ 19961230 900 1.8—
84 0.2—) 19961203 355 0.6— 0.5— 19961230 900 0.7—
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19961116 402 §2.9+ 0.1—% 19961203 355 0.6— 0.0 19970102 355 0.4+
M 192.03991 (2000.0) P Q 19961116 402 (2.7+ 0.2—) 19961206 900 0.2+ 0.4+ 19970102 355 0.0
n 0.24600413 w 233.93366 +0.35683539 4+0.93219991 19961116 402 (2.6+ 0.2—) 19961206 900 0.9— 0.4+ 19970112 402 0.2+
19961116 402 (2.7+ 0.3—) 19961207 355 0.3— 0.8— 19970112 402 0.5+
a 2.5225577 Q@ 57.08093 —0.83219763  +0.34668448 19961119 900 0.1— 0.1+ 19961207 355 0.4— 0.7— 10970112 402 0.4+
e 0.1362796 % 4.13955 —0.42440028  40.10398653 19961119 900 0.3— 0.3+ 19961208 355 0.4+ 0.8+ 19980102 900 0.9—
P 4.01 H 135 G 0.15 U 4 19961120 402 1.1+ 0.0 19961208 355 0.3+ 0.6+ 19980102 900 0.8+
Residuals in seconds of arc
19961103 900 0.0 0.0 19961113 900 1.5+ 0.1— 19961215 402 1.1— 1.4+ 1996 XR = 1998 ADs
19961103 900 0.1— 0.3+ 19961115 900 0.5— 0.3+ 19961215 402 0.4— 0.0 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19961103 900 0.5+ 0.2+ 19961115 900 0.7— 0.0 19961227 402 0.1+ 0.1— M 179.39097 (2000.0) P Q
19961103 900 1.2— 0.5— 19961116 402 (2.6+ 0.3—) 19961227 402 0.6— 0.6— : :
19961104 900 0.7— 0.0 10961116 402 (2.5+ 0.3—) 10970112 402 0.6+ 0.9+ n 0.23020241 w  270.53056 +0.79301048  +0.60877654
19961104 900 0.6— 1.2— 19961116 402 (2.5+ 0.2—) 19970112 402 0.4— 0.6— a 2.6367127 Q 51.96858 —0.54672327  4+0.72776958
19961106 900 0.6+ 0.7— 19961119 900 0.1+ 0.6+ 19970112 402 0.2— 0.5+ i _
19961106 900 0.8+ 0.8— 19961119 900 1.0+ 0.0 19971225 900 0.7+ 1.0— ?D 2'%293420 ?I 1415'66772 G 0'2881755274 +£'315820§6
19961106 900 0.8— 0.3— 19961202 900 0.8+ 0.2— 19971225 900 0.5+ 0.3— . - : :
19961106 900 0.2— 0.6+ 19961203 402 0.1+ 0.0 19980102 900 0.0  0.4— Residuals in seconds of arc
19961113 402 (3.24+ 0.24) 19961203 402 0.2+ 0.1— 19980102 900 0.3— 0.8+ 19961201 369 0.1+ 0.7+ 19961208 369 0.4— 0.6+ 19970103 369 1.0— O.
19961113 402 (3.3+ 0.2+) 19961203 402 0.1+ 0.1— 19980105 900 1.0— 0.8+ 19961201 369 0.6+ 0.5+ 19961214 369 0.6+ 0.6— 19980108 910 0.1+ O.
19961113 402 (3.2+ 0.14) 19961208 900 0.5— 0.5+ 19980105 900 0.0 0.3— 19961202 369 0.1+ 0.3+ 19961214 369 0.0 0.1+ 19980108 910 0.1+ O.
19961113 900 1.3+ 0.7+ 19961215 402 0.0  0.1— 19961202 369 0.1+ 0.6+ 19961214 369 0.4+ 09— 19980108 910 0.0 0.
19961202 369 0.5— 0.2— 19961214 369 0.6— 0.2+ 19980109 910 0.1— O.
1996 VJ, = 1997 YSs 19961202 369 0.9— 0.5— 19970102 369 0.4+ 0.1— 19980109 910 0.1+ O.
Id. N. Sato 19961206 369 14r 0.6- 19970105 369 064 o0 o 08RO
. N. A4 0.6— .6+
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 15341774 (2000.0) P Q 1996 XP; = 1981 UO5; = 1990 DQs = 1990 ER,
n 0.17197600 w 87.14684 +0.78053447  +0.59095004 Id. A. Gnidig
a 3.2025124 Q 236.53927 —0.62509233  40.73521873 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
e 0.0709549 i 14.14137 —0.00505192  40.33201125 M 91.36188 (2000.0) P Q
P 573 H 129 G 015 U 4 n 0.26529646 w  206.90994 —0.03171571  —0.99520310
%%sélclllugés lf?egse%oilds 8f3arc 19961113 369 0.4— 0.4+ 19961208 369 0.6— 0.8+ @ 2.3987321 € 24503043 1093441916~ +0.00334167
19961106 369 0.8+ 1.7— 19961115 369 0.8+ 0.5— 19961229 369 0.1+ 0.2— € 0.1969970 v 5.85946 +0.35476042  —0.09777328
19961106 369 0.5+ 0.5— 19961115 369 0.2— 0.0 19961229 369 0.5+ 0.0 i 3.72 H 150 G 0.15 U 3
19961113 369 0.5— 0.1+ 19961119 369 0.3— 0.4+ 19961229 369 0.4— 1.8— Residuals in seconds of arc
19961113 369 0.2+ 0.24 19961119 369 1.4— 0.5+ 19971224 369 1.0— 1.4— 19811030 381 1.5— 0.8— 19900224 809 1.1— 0.0 19961208 411 0.6— O.
19961113 369 0.2+ 0.6— 19961119 369 1.2— 0.6+ 19971224 369 0.9+ 0.2+ 19811030 381 1.1+ 0.9— 19900304 809 0.9— 0.7+ 19961208 411 0.2+ 0.
19961113 369 0.1— 1.1+ 19961130 369 1.4+ 0.0 19971227 369 0.7— 0.0 19811030 381 0.2+ 0.4+ 19900304 809 0.5+ 0.2+ 19961212 411 1.6— O.
19961113 369 0.0 0.8— 19961130 369 0.5+ 1.0+ 19971227 369 0.8+ 1.1+ 19811030 381 0.3— 0.4— 19900304 809 0.3+ 0.9— 19961212 411 0.4— O.
19961113 369 0.2+ 0.5+ 19961130 369 0.1+ 0.6+ 19811030 381 0.9+ 1.2+ 19961202 411 0.1— 0.4— 19961219 411 0.5+ O.
19811030 381 0.5— 1.0+ 19961202 411 1.3+ 1.1— 19961219 411 0.6+ O.
1996 VB; = 1986 TO; 19900224 809 1.5+ 0.44 19961203 411 0.5— 0.3+ 19961229 411 0.1— O.
1d. Y. Ikari (1998 observations), S. Nakano 19900224 809 0.3— 0.4— 19961203 411 0.4+ 0.1— 19961229 411 0.4+ O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 1996 XF; — 1993 FLys
M 176.48220 (2000.0) P Q Id. A. Cnadig
n 0.29617618 w  287.20070 +0.92613710  +0.36692424 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
a 2.2289618 Q 51.36254 —0.28936890  +0.83978843
e 0.0462371 i 6.42349  —0.24194154  +0.40015246 M 290.61506 (2000.0) p Q
P 333 o 133 G 015 U 3 n 0.19812060 w  119.46494 —0.38065723  +0.92443483
Residuals in seconds of arc : : 2.9141795 Q  128.14281 —0.85813880  —0.34395285
0.1044678 i 1.66200 —0.34452557  —0.16467143

a
19861005 095 0.3+ 0.6— 19961120 402 1.2+ 0.2+ 19961214 355 1.0— 0.1— e
19961113 900 0.4— 0.0 19961120 402 1.1+ 0.2+ 19961214 355 1.2— 0.5— P 4.97 H 125 G 0.15 U 6
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Residuals in seconds of arc 1997 AJ; = 1958 BL = 1990 BXs = 1990 DR; = 1990 DMg
19930319 809 0.7— 0.1— 19961206 411 0.5— 1.2+ 19961213 411 0.0  0.2— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19930320 809 0.1+ 0.7+ 19961206 411 0.5+ 0.2+ 19961228 411 0.3— 0.3— M 56.14215 (2000.0) P Q
19930324 809 0.6+ 0.5— 19961212 411 0.7— 0.7— 19961228 411 0.0 0.1 : :
19961203 411 (7.01_ 1.4-) 19961212 411 0.8+ 0.2+ * n 0.27809109 w 188.14334 —0.95098991  —0.30824441
19961203 411 (6.5— 0.7—) 19961213 411 0.2+ 0.5— a 2.3245809 Q 333.86231 +0.28675526  —0.84937656
e 0.1059556 7 3.19697 +0.11571350  —0.42842134
1996 XY P 3.54 H 139 G 0.15 U 5
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams Residuals in seconds of arc
M 105.85419 (2000.0) P Q 19580124 330 0.3+ 1.2+ 19900223 033 (4.3— 2.1+) 19970107 411(13.7+ 5.
: : 19900125 372 0.6— 2.3+ 19970102 411 0.1— 0.8— 19970114 411 0.4+ O.
n 0.23102086 w  207.14468 +0.98262798  +0.12559908 19900125 372 1.9— 0.44 19970102 411 0.4+ 1.2— 19970114 411 0.2+ O.
a 2.6304815 Q  144.79509 —0.09537785  +0.97330110 19900220 046 1.1+ 1.6— 19970103 411 0.4+ 0.1— 19970126 411 1.1— O.
. _ 19900220 046 1.6+ 1.1— 19970103 411 0.1— 0.4— 19970126 411 0.5— 0.
; 2'%30969 ELI 1;%'70920 a 0'1891250210 +[9'1921195:’4 19900223 033 (4.5+ 0.2—) 19970107 411(12.5+ 6.7—) ’
lg%%i?;lﬂs ifgsge%ogfs 8f4arc 19961221 683 0.8— 1.5 19970202 683 0.1— 1.2 1997 AN, = 1971 BY, = 1971 BU, = 1978 WD = 1984 UXs
19961214 683 0.6+ 0.9— 19961223 683 1.6— 17+ 19970202 683 0.1— 1.1— Id.S. ]\I\Ejkano’ C. M. Bardlf’éeu (d, MPC 6840); 1982 RK: = 1978 NDs
19961214 683 0.3+ 0.2— 19961223 683 (2.1+ 0.54+) 19970305 683 (1.3— 2.7+4) (MPC 11154) is invali
19961215 683 0.2+ 0.3— 19961229 683 0.7+ 1.4+ 19970305 683 0.8— 0.8+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19961215 683 1.1+ 0.1+ 19961229 683 0.4+ 1.3+ 19970305 683(10.3+ 1.3—) M 246.96774 (2000.0) P Q
19961215 683 0.2+ 0.0 19961229 683 0.2— 2.0+ 19970306 683 0.7— 1.0+ 0.18724355 w 1.59363 +O 43378012 +O 88916193
19961216 683 (2.4— 0.7—) 19961229 683 0.4+ 1.6+ 19970306 683 (0.44+ 4.4+ n : : : :
19961216 683 (1.6— 0.2—) 19970131 683 1.0+ 0.8— 19971227 683 (0.3+ o.2+) a 3.0259713 Q  294.13476 —0.82842459  +0.32999542
19961216 683 1.6— 0.3+ 19970131 683 0.5+ 0.6— 19971227 683 0.2+ 0.5+ e 0.0726246 7 9.18637 —0.35432684  40.31700802
19961221 683 0.3+ 0.1+ 19970131 683 0.3+ 0.1— 19971227 683 0.2+ 0.2—
19961221 683 0.1— 0.0 19970131 683 0.7+ 1.0— 19971231 683 0.1— 0.2— gesiduals.iiﬁseconds of ag 11.8 G 0.15 v 2
19961221 683 0.4+ 10— 19970202 683 04+ 1.2= 19971231 683 04— 0O.1- 19710127 805 1.1— 0.1— 19841020 095 0.1— 0.2+ 19970118 327 0.2+ 0.4+
19710129 805 1.1+ 0.1+ 19970111 327 0.4— 0.1+ 19970118 327 0.3— 0.2+
— — 19780707 675 0.3— 0.7+ 19970111 327 1.0— 0.1+ 19970126 327 0.2— 0.2—
Ilc?gg }%]29&_ 1985 RD; = 1990 QD7 19780708 675 0.2— 0.3+ 19970111 327 0.5+ 0.2+ 19970126 327 0.3+ 0.1+
- A anadlg . 19780709 675 0.1+ 0.4+ 19970118 327 0.5+ 0.5+ 19970126 327 0.9+ 0.1+
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 175.49242 (2000.0) P Q 1997 BB; = 1973 UZ3 = 1990 TLg
n 0.19336430 w 221.71955 +0.74560165  4+0.66425290 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
a 2.9617736 Q  96.57335  —0.59630665 +0.70078314 M 218.46436 (2000.0) P Q
e 0.1225074 7 3.07846 —0.29748372  +0.26013664 n 0.17306803 w 357.35290 —0.31157018  40.93076205
P 5.10 H 14.0 G 0.15 U 4 a 3.1890267 Q 254.43977 —0.86812347 —0.36069236
Residuals in seconds of arc e 0.0881665 ) 11.45546 —0.38637503  +0.05985842
TR ol Rl gl i P St 4 G 03 U
10900826 809 0.1— 0.0 19961214 595 0.4— 0.5+ 19970130 595 0.3+ 0.9— %?%1%12&;5 l&se%‘){lds 8f5arc 10070123 327 05 09— 10970195 327 0.3
19900826 809 0.3— 0.1+ 19961214 595 0.4+ 0.2+ 19970201 595 0.3— 0.6— 10901012 046 0'91 03+ 19970123 397 04— 05— 19970206 327 0.6
19961204 595 1.1— 0.7+ 19970107 595 0.9+ 0.6— 19970201 595 24+ 09— 19901012 046 0.3— 0.8+ 19970123 327 0.4+ 02— 19970206 327 0.2
19961205 895 04— 0.6+ 19970107 395 04— 03— 19901013 046 (3.5— 2.4—) 19970125 327 0.1— 0.0 19970206 327 0.3
19901013 046 0.7— 0.7— 19970125 327 0.2— 0.0
1996 YZ> = 1997 WZo, —
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 1997 BMs = 1995 PS
M- 59.07531 (2000.0) b Q Ei' A}i (1}91.13517(1% 18.0 TT = JDT 2450800.5 Williams
n 0.18361878 w  190.97322 +0.74795480  —0.65675615 MPOC 946 86835 :  5000.0 : p rhams
a 3.0656647 Q 210.76271 40.62231968  4-0.74423000 : ( 0) Q
. 0.1390386 ; 1082023  +0.23082859  +0.12162679 n 0.29857254  w 3242377  +0.93293813  +0.35468477
P 5'37 H 13 5' a ’ 0.15 U. 4 a 2.2170193 Q 306.67851 —0.34458904  40.82985803
Residuals .in seconds of arc : : e 0.1554802 7 4.42287 —0.10433040  +0.43073700
19961230 683 0.5— 1.1— 19970112 683 0.6— 0.4— 19971125 327 0.0 0.5 P 3.30 H 145 G 015 U 5
19961230 683 0.2+ 0.1+ 19970112 683 1.0+ 0.9— 19971201 327 0.3— 0.4— Residuals in seconds of arc
19961230 683 0.2— 0.2+ 19971013 327 0.1+ 0.1— 19971201 327 0.3— 0.1+ 19950804 372 0.6— 0.3+ 19970131 691 0.1+ 0.1+ 19970305 704 0.2— 1.5
19970102 683 0.7— 0.6+ 19971013 327 0.3— 0.7+ 19971201 327 0.0  0.3— 19950804 372 1.4+ 0.2— 19970211 691 0.2— 0.2— 19970306 704 0.6— 0.5+
19970102 683 0.2+ 0.0 19971013 327 0.3+ 0.3— 19971221 327 0.0 0.4+ 19950805 372 0.8— 0.0 19970211 691 1.1+ 0.2— 19970306 704 0.0 0.3+
19970102 683 0.6+ 1.5+ 19971125 327 0.3— 0.6+ 19971221 327 0.1— 0.3— 19970131 691 0.0 0.2+ 19970211 691 0.9— 0.1—
19970112 683 0.1+ 0.2— 19971125 327 0.4+ 0.2+ 19971221 327 0.5+ 0.1+ 19970131 691 0.1— 0.1+ 19970305 704 0.8+ 0.9+

N =W
+F T+
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1997 CN = 1941 SB = 1991 PD;s Residuals in seconds of arc
Id. T. Kobayashi, S. Nakano 19780809 095 0.7— 0.9+ 19970920 046 0.1— 0.4— 19971027 046 0.2— 0.
_ 19781002 095 0.1— 0.9+ 19970920 046 0.2— 0.5— 19971029 046 0.2— 0.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19821021 095 0.7— 1.6+ 19970920 046 0.1— 0.4— 19971029 046 0.0 0.
M 224.31898 (2000.0) P Q 19970910 046 0.24+ 0.2+ 19970923 046 0.2+ 0.3— 19971029 046 0.1— O.
n 0.25600864 w 49.29441 +0.97168158  +0.21515951 19970910 046 0.1+ 0.24 19970923 046 0.2+ 0.2— 19971105 046 0.24 O.
a 2.4564031 [¢) 298.07311 —0.23604404 +0.86482293 19970910 046 0.1+ 0.2+ 19970923 046 0.24 0.3— 19971105 046 0.8+ 0.
. 19970910 046 0.1+ 0.3+ 19970929 046 0.2+ 0.2— 19971219 046 0.0 0.
e 0.2567578 { 6.35591 —0.01086820  +0.45363828 19970911 046 01— 0.2+ 19970929 046 0.1+ 03— 19971219 046 0.1+ O
P 3.85 H 13.0 G 0.15 U 4 19970911 046 0.1— 0.1+ 19970929 046 0.2+ 0.3— 19971219 046 0.4+ O.
Residuals in seconds of arc 19970911 046 0.1— 0.1+ 19971017 046 0.0 0.3— 19971221 046 0.6+ O.
19410828 062 1.4+ 0.5+ 19970201 411 0.5— 0.0 19970211 411 0.8— 0.2+ 19970911 046 0.0 0.2+ 19971017 046 0.0 0.3— 19971221 046 0.5+ O.
19410916 062 1.4— 0.6— 19970201 411 0.8+ 0.0 19970212 411 0.1— 0.4— 19970912 046 0.0 0.1+ 19971017 046 0.2+ 0.2— 19971221 046 0.4+ O.
19910808 675 0.2— 1.0— 19970203 411(23.0— 1.6—) 19970212 411 0.3— 0.1— 19970912 046 0.1+ 0.0 19971018 046 0.1— 0.2— 19971227 566 0.3— 0.
19910808 675 0.3— 1.5— 19970203 411(23.7— 0.0 ) 19970301 411 0.5+ 0.9— 19970912 046 0.1- 0.0 19971018 046 0.2— 0.2— 19971227 566 0.1+ O.
19910912 675 0.7+ 0.5+ 19970211 411 0.1+ 0.3+ 19970301 411 0.3— 1.6— 19970916 046 0.1— 0.0 19971018 046 0.0  0.3— 19971227 566 0.0 0.
19910912 675 0.6+ 0.24+ 19970211 411 0.5— 0.1— 19970916 046 0.1+ 0.2— 19971027 046 0.5— 0.2+
19970916 046 0.1+ 0.1— 19971027 046 0.2— 0.4+
1997 GQ22 = 1987 SY23 = 1991 GX 2
Id. A. Gnadig
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 285.42951 (2000.0) P Q
n 0.17172025 w 131.89958 +0.97387608  40.17991245 1997 SXs33 = 1975 VV3 = 1977 DNg = 1991 RO~
a 3.2056913 Q  218.34469 —0.20806000  40.95140419 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
e 0.1453494 ) 12.90479 -+0.09097487  +0.24992314 M 17.50406 (2000.0) P Q
P 5.7 H 135 G 015 U 4 n 0.18036431 w 3.76052 +0.73730991  —0.67547254
%%S%lgggés l&se%oélds 8f1;irc 19970430 704 0.1— 0.4+ 19970501 704 0.0 0.0 a 3.1024323 & 38.73721 +0.61936931  +0.66968085
19910408 809 0.6+ 1.2+ 19970430 704 0.7+ 0.7— 19970505 704 0.8+ 0.3— e 0.1850647 v 0.96449 +0.26973275  +0.30864934
19910408 809 0.2+ 0.5+ 19970430 704 0.2+ 0.1— 19970505 704 0.0  0.5— P 5.46 H 13.0 G 0.15 U 1
19910408 809 1.0— 2.5— 19970430 704 0.4— 0.0 19970505 704 0.4— 0.2— Residuals in seconds of arc
19970406 704 0.3+ 0.84 19970501 704 0.7+ 0.7— 19970505 704 0.6+ 0.24 19751102 095 2.3— 1.4— 19910914 033 0.6— 1.0+ 19971129 704 0.6— O.
19970406 704 1.5— 0.8+ 19970501 704 0.1— 0.0 19970505 704 0.1+ 0.24 19751107 095 1.5+ 3.2+ 19910916 675 0.3— 1.2— 19971129 704 0.7— O.
19970408 704 0.8— 0.4+ 19970501 704 0.2+ 0.1+ 19770219 381 0.1+ 0.2+ 19910916 675 0.5+ 0.8— 19971129 704 0.3— 0.
19970408 704 0.4— 0.0 19970501 704 0.1+ 0.1+ 19770219 381 0.0 0.6— 19970917 327 1.1+ 0.1+ 19971129 704 1.7— O.
19910911 675 2.3+ 0.7+ 19970917 327 1.1+ 0.5+ 19971204 704 1.4+ 1.
1997 GO%4 = 1989 SP; = 1990 XZ, 19910911 675 0.2— 0.4+ 19970917 327 1.14+ 0.1+ 19971204 704 1.0— O.
Id. A. Gnidig 19910913 675 1.1— 2.1— 19970926 327 0.7+ 0.1+ 19971204 704 0.3+ O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19910913 675 2.7— 0.3— 19970926 327 0.4+ 0.3+ 19971204 704 0.9— 0.
M 303.46787 (2000.0) P Q 19910914 033 2.6+ 1.0+ 19970926 327 0.4+ 0.3+ 19971204 704 0.3+ O.
n 0.08375324 w 87.64186 +0.66844111  +0.72170694
a 5.1737047 Q  226.08485 —0.74208713  4+0.63092512
e 0.1274122 7 14.45297 —0.04993168 +0.28473249
P 11. H 11. 1
Residuals iZ17seconds of arc 0 G 0.15 v 3 1997 TY; = 1977 DXy = 1983 GV; = 1994 BZ
19890928 675 0.1+ 0.9— 19970407 704 0.0 0.7— 19970501 704 0.0 0.3+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19890928 675 0.0 0.2+ 19970408 704 0.5— 0.3+ 19970501 704 0.1— 0.0 M 196.32493 (2000.0) P Q
19901210 372 1.3+ 0.9-— 19970408 704 0.7— 0.0 19970501 704 0.3— 0.2+ n 0.17194524 w 117.47559 —0.94965611 4+0.31104156
19901210 372 1.3— 0.2— 19970430 704 0.3— 0.2— 19970501 704 0.2— 0.0
19970406 704 0.4+ 0.4— 19970430 704 0.0 0.2+ 19970507 704 0.3+ 01— a 3.2028944 Q  80.66625 —0.29918476  —0.86484827
19970406 704 0.3+ 0.3+ 19970430 704 0.1— 0.1— 19970507 704 0.2+ 0.3— e 0.1522079 7 2.17808 —0.09296105  —0.39406930
19970406 704 0.3+ 1.5— 19970430 704 0.6— 1.0+ 19970507 704 0.5+ 0.4— P 5.73 H 128 a 0.15 U 2
19970406 704 0.1+ 1.3+ 19970430 704 0.2— 0.1— 19970507 704 0.4+ 1.1— . .
Residuals in seconds of arc
19970407 704 0.5+ 0.2— 19970501 704 0.1+ 03— 19770219 381 0.2+ 0.5+ 19971006 046 0.1— 0.1+ 19971010 046 1.6— O.
1997 RK, = 1978 PH, = 1978 TW = 1982 UTy 19770219 381 0.1— 0.3— 19971006 046 0.3+ 0.2+ 19971019 046 0.7+ O.
e 19830409 095 0.2+ 0.6+ 19971006 046 0.2— 0.3+ 19971019 046 0.8+ O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19940116 098 1.1+ 0.0 19971006 046 0.0 0.4+ 19971019 046 0.8+ O.
M 17.55868 (2000.0) P Q 19940116 098 1.1— 0.0 19971007 046 0.2+ 0.0 19971023 046 0.5+ O.
n 0.25943617 w 54.79811 4+0.99379391  +0.03671903 19971005 046 1.3— 0.5+ 19971007 046 0.4+ 0.1— 19971023 046 0.4+ O.
a 2.4347201 [¢) 302.87975 —0.08100725 10.88580585 19971005 046 0.3: 0.7;‘,— 19971007 046 0.0 0.0 19971023 046 0.7+ O.
e 0.2612936 i 718250  +0.07623317  +0.46260102 19671005 046 0t 605t 10971008 ot 01 oaf 199TILOG 046 08+ 0
P 3.80 H 14.5 G 0.15 U 2 19971005 046 1.3— 0.1— 19971010 046 0.7— 0.2+
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1997 TQ2s5 = 1992 PZ,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 78.64772 (2000.0) P Q

n 0.22631650 w 82.27110 +0.86975926  +0.47413576
a 2.6668089 Q  249.33778 —0.49043269  +0.79977598
e 0.1508924 7 8.40700 —0.05472293  4-0.36817613
P 4.35 H 135 G 0.15 U 5

Residuals in seconds of arc

19920806 675 0.5+ 0.5+ 19971015 327 1.2+ 0.3— 19971129 704 0.1+
19920806 675 1.1+ 1.0— 19971015 327 0.0 0.6— 19971129 704 0.5—
19920807 675 0.9— 0.3+ 19971027 327 0.5— 0.0 19971129 704 1.8—
19920807 675 0.6— 0.2+ 19971027 327 0.4— 0.0 19971204 704 0.9+
19971012 327 0.0 0.3+ 19971027 327 0.6— 0.0 19971204 704 0.6+
19971012 327 0.5— 0.7+ 19971027 327 0.6— 0.1— 19971204 704 1.6+
19971012 327 0.8+ 0.1— 19971129 704 0.5— 0.2+ 19971204 704 0.2+
19971015 327 0.1+ 0.1+ 19971129 704 1.3— 0.3— 19971204 704 1.3+
1997 TSy5 = 1996 VP39

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 14.02451 (2000.0) P Q

n 0.08267031 w 158.93107 +0.63523851  —0.74852827
a 5.2187883 Q  251.11420 4+0.67673107  4+0.65815124
e 0.0657780 7 11.59696 +0.37216543 +0.08088497
P 11.92 H 10.5 G 0.15 U 3
Residuals in seconds of arc

19961109 691 0.2+ 0.0 19971015 327 0.3+ 0.9+ 19971129 704 0.7+
19961109 691 0.1+ 0.0 19971015 327 0.5— 0.3+ 19971129 704 0.8+
19961109 691 0.0 0.0 19971015 327 0.6+ 0.7— 19971129 704 0.5—
19961117 691 0.1— 0.1— 19971022 327 0.2+ 0.1+ 19971129 704 0.2+
19961117 691 0.0 0.0 19971022 327 0.2— 0.2+ 19971129 704 0.6+
19961117 691 0.2— 0.1+ 19971022 327 0.4— 0.0 19971204 704 0.0
19971012 327 0.1+ 0.1+ 19971126 704 0.6— 0.1— 19971204 704 0.9+
19971012 327 0.2+ 0.6— 19971126 704 0.3— 0.2— 19971204 704 0.0
19971012 327 0.2— 0.2— 19971126 704 0.9— 0.2— 19971204 704 0.9—

1997 UT = 1990 TC,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 355.26687 (2000.0) P Q

n 0.29230928 w 199.73302 +0.54992280  —0.83263419
a 2.2485764 Q  216.98834 +0.78019698  +0.54015107
e 0.0765767 7 6.26093 +0.29812345  +0.12229933
P 3.37 H 155 G 0.15 U 4

Residuals in seconds of arc

19901009 413 1.7— 1.1— 19971028 557 0.5+ 0.3+ 19971103 704 0.0
19901011 413 1.84 0.9+ 19971028 557 0.84 0.4+ 19971103 704 1.0—
19971021 557 0.5+ 0.4+ 19971028 691 1.1— 0.5+ 19971104 557 0.7+
19971021 557 0.94 0.3+ 19971028 691 0.9— 0.6+ 19971104 557 0.4+
19971021 557 0.6+ 0.1+ 19971028 691 1.3— 0.2+ 19971119 557 0.1—
19971022 557 0.14 0.2+ 19971031 557 0.24 0.5+ 19971119 557 0.1—
19971022 557 0.2+ 0.5+ 19971031 557 0.5+ 0.6+ 19971230 557 0.1—
19971023 691 0.5— 0.5+ 19971103 704 0.6+ 0.6— 19971230 557 0.2—
19971023 691 1.6— 0.4— 19971103 704 0.8+ 0.6—

19971023 691 0.5— 0.1+ 19971103 704 0.4+ 0.6—

1.1+
0.3+
0.6+
1.0+
0.4—
1.0—
0.6—
0.8—

R

HOOOOoOOoOM
|+ 1

N~ N O W W 0ok

HOONFUINW
++ 11

COoOOOoRE
+

M.P.C. 31115

1997 UPs = 1981 TP3 = 1981 UH;; = 1991 XN,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Ichikawa

M 56.98267 (2000.0) P Q

n 0.30972399 w 264.40117 +0.91861706  40.39309795
a 2.1634797 Q 72.44627 —0.34379619  40.84524981

e 0.1709867 i 2.41700 —0.19479961  40.36197618
P 3.18 H 14.2 G 0.15 U 5
Residuals in seconds of arc

19811007 095 1.1— 1.5+ 19971023 399 0.0 0.84 19971102 399 0.9+
19811022 095 1.2+ 1.7— 19971025 399 (3.9— 3.14) 19971103 704 1.0+
19911210 033 0.1+ 0.3— 19971025 399 (3.3— 1.24) 19971103 704 0.9+
19911211 033 0.2+ 0.6+ 19971101 399 0.1— 0.2— 19971103 704 0.3+
19911212 033 0.3— 0.0 19971101 399 0.5— 0.3+ 19971103 704 (3.0+
19971023 399 2.1— 0.8— 19971102 399 0.3— 0.9—

1997 UH,, = 1992 SAyr
Id. G. V. Williams

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 42.14508 (2000.0) P Q

n 0.20565797 w 184.60424 +0.99744281  4+0.07007155
a 2.8425341 Q 171.33997 —0.06222716  40.94826779

e 0.1242197 7 5.35979 —0.03515142  40.30964203
P 4.79 H 14.3 G 0.15 U 5
Residuals in seconds of arc

19920928 691 0.0 0.5+ 19971029 704 1.3— 0.0 19971103 704 0.5+
19920928 691 0.1+ 0.3+ 19971029 704 0.7— 0.2— 19971103 704 0.6+
19921002 691 0.0 1.7— 19971030 704 1.6+ 0.6— 19971103 704 (2.3—
19921002 691 0.1— 0.3+ 19971030 704 0.4— 0.9— 19971106 369 1.3—
19921002 691 0.0 0.5+ 19971030 704 0.24 0.9— 19971106 369 0.7—
19971026 369 0.1— 0.4+ 19971030 704 (0.4— 2.9-—) 19971119 369 0.6+
19971026 369 1.94 0.3+ 19971030 704 1.0+ 0.6— 19971119 369 0.0
19971026 369 0.3— 0.6+ 19971101 369 0.2— 0.0 19971203 369 0.9—
19971029 704 04— 0.4-— 19971101 369 (1.2— 2.74) 19971203 369 0.9+
19971029 704 0.7— 1.1+ 19971103 704 0.4+ 0.0

19971029 704 0.8— 0.3+ 19971103 704 0.1+ 0.6+

1997 UTy, = 1991 ROy

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 35.95526 (2000.0) P Q

n 0.17473295 w 17.77647 +0.99763478  —0.06346763
a 3.1687368 Q 345.78462 +0.04236081  +0.87008955

e 0.2505810 i 6.17045 +0.05413326  40.48879038
P 5.64 H 128 G 0.15 U 5
Residuals in seconds of arc

19910911 675 1.5+ 0.0 19971025 408 0.0 0.6— 19971109 408 0.3+
19910911 675 0.3— 0.2— 19971025 408 0.3+ 0.8— 19971109 408 0.3—
19910915 675 0.9— 0.5+ 19971027 408 0.6+ 0.6+ 19971109 408 0.0
19910915 675 0.2— 0.3— 19971027 408 0.8+ 0.5+

19971025 408 0.5— 0.0 19971027 408 1.1— 0.3+

1997 UB325 = 1984 WE;5; = 1987 SWy

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 58.97712 (2000.0) P Q

n 0.30151066  w  74.64162  +0.91988116  +0.38587547
a 2.2025931 Q26261943  —0.38147878  +0.83879882
e 0.2170781 i 4.05533  —0.09106363  +0.38407897
P 3.27 H 138 G 015 U 4

Residuals in seconds of arc
19841121 010 0.0 0.2+
19870917 095 0.1+ 3.0+

19971030 704 1.24 0.9—
19971030 704 0.8+ 1.4—

19971118 292 0.7+
19971118 292 0.3+

0.7+
0.3—
0.0
0.5+
0.7+)
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19870923 095 (0.27 28— 19971101 399 (3.1— 1.7—) 19971118 292 0.8+ 0.8— 1997 VB; = 1978 EGo
19971029 704 (3.5+ 0.14) 19971101 399 0.7— 0.1+ 19971124 399 0.6— 0.8— _
19971029 704 (3.04 0.2—) 19971102 399 1.5— 1.2— 19971124 399 0.6+ 0.8+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
10971029 704 (2.94 0.3+) 19971102 399 1.2+ 1.3+ 19971125 292 0.4— 0.3— M 265.84912 (2000.0) P Q
19971029 704 (3.9+ 0.0 ) 19971103 292 2.0— 0.7+ 19971125 292 0.6+ 0.1— n 0.08325953 w 165.95967 —0.85715437  —0.51468586
19971029 704 (3.84 0.4—) 19971103 292 1.6— 1.8+ 19971125 292 0.4+ 0.6— a 5.1941372 Q  343.02109 40.46583823  —0.75842934
19971030 704 1.7+ 1.1— 19971105 292 1.2— 1.3+ 19971206 292 0.0  0.5— .
19971030 704 1.84 0.8— 19971105 292 1.7— 0.7+ 19971206 292 0.1+ 1.5+ € 0.0754786 ¢ 3.85204 +0.21972969  —0.39985423
19971030 704 1.2+ 0.7— 19971105 292 1.8— 0.6+ 19971206 292 0.5+ 1.3+ pP 11.84 H 116 G 0.15 U 5
Residuals in seconds of arc
1997 VE = 1991 FK, 19780315 675 1.0— 0.3— 19971102 046 0.0 0.3— 19971108 910 0.5+ O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19780316 675 1.0+ 0.3+ 19971104 046 0.3— 0.6— 19971108 910 0.4+ O.
M 150.76766 (2000.0) P Q 19971029 704 1.6+ 0.4+ 19971104 046 0.1— 0.0 19971110 046 0.7— O.
19971029 704 1.1— 1.3— 19971104 046 0.2+ 0.1— 19971110 046 0.1+ O.
n 0.23280490 w 264.21037 —0.33673996  40.94157038 19971029 704 1.2+ 1.2+ 19971104 046 0.5— 0.1— 19971110 046 0.5+ 0
a 2.6170256 Q  346.10477 —0.85165149  —0.30781235 19971029 704 1.8— 0.5— 19971104 046 0.4+ 0.2+ 19971205 046 0.1— O.
e 0.1503133 ) 171116 040161665 —0.13673616 19971102 046 0.1— 0.1— 19971104 046 0.4— 0.0 19971205 046 0.2— 0.
I 493 0 138 G 015 U 5 19971102 046 0.0 0.3— 19971108 910 0.5+ 0.3+ 19971205 046 0.1+ O.
Residuals in seconds of arc 1997 VN; = 1985 PS; = 1991 RM,
19910320 809 0.1— 0.1— 19971102 046 0.3+ 0.1+ 19971104 046 0.2— 0.2+ _
19910320 809 0.2+ 0.1— 19971102 046 0.4+ 0.2— 19971104 046 0.5+ 0.4+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19910320 809 0.7+ 0.0 19971102 046 0.3— 0.1+ 19971104 046 0.6+ 0.1+ M 15.50094 (2000.0) P Q
19910321 809 03— 0.0 10971102 016 0.or 00 19971110 046 0.6+ 0.0 n Q17143706 w  221.62969 4085976321 ~0.5106707T0
T : : : : a 3.2092132 Q 169.08030 +0.47444325  40.79554195
19910321 809 0.0 0.1+ 19971102 046 0.4— 0.0 19971110 046 0.3— 0.6—
19971102 046 0.1+ 0.24 19971102 046 0.1— 0.2— 19971122 046 0.1— 0.3+ e 0.1454404 ( 1.32428 +0.18896385  +0.32608043
19971102 046 0.1+ 0.1+ 19971102 046 0.5— 0.1+ 19971122 046 0.4+ 0.2— P 5.75 H 12.6 G 0.15 U 5
19971102 046 0.1— 0.1— 19971104 046 0.2+ 0.2— 19971122 046 0.4— 0.2+ Residuals in seconds of arc
19850814 010 2.0— 0.9— 19910916 675 0.3+ 1.2— 19971124 399 0.8+ 1.1—
1997 VQ = 1991 RG33 = 1995 JW, 19850816 010 1.8+ 1.6+ 19971101 399 0.9— 0.2+ 19971124 399 1.2— 0.1+
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19910910 675 1.3— 0.2+ 19971101 399 1.9+ 0.3+ 19971127 399 1.2+ 0.3—
M 42.82965 (2000.0) P Q 19910910 675 0.4+ 1.3— 19971102 399 0.0 0.1— 19971127 399 1.5— 0.4+
n 0.18336410  w  159.69649  +0.98939256  —0.12468649 199L0916 675 1.0+ LA+ 19971102 399 06— 11+
a 3.0685027 Q 207.79103 40.10111415  40.95950802 1997 VQ; = 1978 WDy; = 1987 SD,; = 1992 SU1,
e 0.0981153 i 9.19898  +0.10429902  +0.25258196 Id. G. V. Williams, S. Nakano
g . 15-_38 & of H 131 G 015 U 4 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
esiduals 1m seconds oI arc M 067617 (20000) P Q
19910910 675 0.1+ 0.1+ 19971025 691 1.3— 0.4— 19971109 400 0.8+ 1.1—
19910910 675 0.2— 0.24 19971025 691 (2.5— 1.5—) 19971109 400 0.5+ 0.5— n 0.20586492 w  167.86437 +0.58844280  —0.79772653
19950505 010 (2.9— 3.24) 19971030 566 0.1— 0.4+ 19971125 400 1.0+ 0.9— a 2.8406288 Q 245.94651 +0.72922915  40.59402554
19950505 010 (5.6— 2.04) 19971030 566 0.2— 0.1+ 19971125 400 0.7+ 0.1+ e 0.0694481 i ].29775 +0.34922760  +0.10375955
19950505 010 (5.6— 2.74+) 19971030 566 0.4— 0.2+ 19971129 704 0.6+ 0.8+ P 479 H 125 Ie 0.15 U 3
19950508 010 0.4— 1.5— 19971101 400 0.3— 0.4+ 19971129 704 0.9+ 1.6+ . " : :
19950508 010 0.1+ 0.7— 19971101 400 0.2+ 0.9— 19971129 704 0.2— 0.4+ Residuals in seconds of arc
19950508 010 0.2+ 0.9+ 19971102 400 0.8— 1.3— 19971129 704 0.2— 1.4+ 19781130 675 0.0 0.5+ 19971030 566 0.1+ 0.3+ 19971106 704 0.1— O.
19971025 691 1.9— 0.9— 19971102 400 0.8+ 0.8— 19971129 704 (2.5+ 1.34) 19781201 675 0.2— 0.4+ 19971030 566 0.24+ 0.2+ 19971106 704 0.3— O.
19870918 095 0.4+ 0.2+ 19971030 566 0.0 0.6+ 19971124 399 1.8+ O.
1997 VR = 1990 QS5 = 1990 UW, 19920927 372 (0.8+ 3.4+) 19971101 399 1.2— 0.8— 19971124 399 1.7+ O.
19921001 372 0.6— 0.8+ 19971101 399 0.6— 0.9— 19971221 426 1.4+ O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19971029 704 1.8— 0.4+ 19971102 399 (0.6— 2.1—) 19971221 426 0.9+ O.
M 40.42055 (2000.0) P Q 19971029 704 0.9— 0.84 19971102 399 0.3+ 0.7— 19971221 426 0.8+ 0.
n 0.28990813 w  194.10017 40.99239189  —0.12295347 19971029 704 0.8— 0.4— 19971106 704 1.4— 09— 19971224 426 1.5+ O.
a 22609751 Q  172.95310  +0.11740309  +0.92942327 19971020 704 0.0 02— 19971106 704 04— 01 19971224 436 131 0.
e 0.1888004 7 2.98375 +0.03707898  40.34792934 ’ ' ’ ’ St 0
P ' 3.'40 H 151 G 0.15 U 4 1997 VA, = 1996 TNsx»
Residuals in seconds of arc Id. B. G. Marsden, G. V. Williams
19900829 095 (2.9+ 4.6—) 19971030 566 0.3+ 0.8+ 19971125 400 1.3+ 0.2— : -
19900829 095 0.0 1.1— 19971030 566 0.3+ 0.9+ 19971125 400 0.6+ 1.7— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden
19901022 675 0.7— 0.5+ 19971101 400 0.9— 0.2— 19971129 704 1.8— 0.4+ M 3.28510 (2000.0) P Q
19971025 601 00~ 0.4 10971102 400 114 02. 10971129 704 021 0.4+ " B A s A
0T : e : : a 3.0489428 Q 176.02125 +0.94898365  —0.15386182
19971025 691 0.8— 0.1+ 19971102 400 0.3+ 0.1+ 19971129 704 0.3+ 0.0
10971025 691 1.0— 0.24 10971109 400 0.9+ 1.2— 19971129 704 0.6— 0.2+ e 0.2091190 ? 7.48018 +0.27318303  —0.03477350
19971030 566 0.64+ 0.6+ 19971109 400 0.9+ 0.7— P 5.32 H 14.5 G 0.15 U 3
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1998 JAN. 12

Residuals in seconds of arc

19960912 691 0.2+ 0.8+ 19971108 684
19960912 691 0.0 0.9+ 19971108 684
19960912 691 0.5+ 1.3+ 19971128 684
19961005 809 1.1+ 1.4— 19971128 684
19961005 809 1.1— 0.8— 19971128 684
19961005 809 0.9— 0.2— 19971129 684
19961006 809 (4.8+ 5.14) 19971129 684
19961006 809 (5.9+ 4.84) 19971222 327
19961006 809 (4.1+ 3.74) 19971222 327
19971107 684 0.24+ 0.4— 19971222 327
19971107 684 0.3+ 04— 19971226 684
19971108 684 0.4— 0.5— 19971226 684
1997 VZ, = 1992 CW3;

Id. T. Urata

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 93.98775 (2000.0)

n 0.28843773 w 253.89336

a 2.2686527 Q 55.03321

e 0.1919954 7 6.31868

P 3.42 H 14.5 G

Residuals in seconds of arc

19920208 033 1.1+ 0.1+ 19971119 886
19920208 033 0.5— 0.3— 19971119 886
19920209 033 0.6— 0.1+ 19971129 704
19971105 905 14— 0.2+ 19971129 704
19971105 905 0.6+ 0.4— 19971129 704
19971106 905 0.6+ 0.3+ 19971129 704
19971106 905 0.1+ 0.3— 19971129 704
1997 VY = 1992 SP5

Id. S. Nakano

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 11.26730 (2000.0)

n 0.21389640 w 152.09827

a 2.7690688 Q  253.37610

e 0.2329019 ) 1.02441

P 4.61 H 145 G

Residuals in seconds of arc

19920922 809 0.1— 0.1— 19971106 369
19920922 809 1.1— 0.6— 19971107 369
19920922 809 0.2— 0.3+ 19971107 369
19920923 809 1.2+ 0.5+ 19971107 369
19920923 809 0.2+ 0.3— 19971119 369
19920923 809 0.0 0.2+ 19971119 369
19971106 369 0.4— 0.3+ 19971129 704
19971106 369 0.0 0.4— 19971129 704
1997 VE; = 1978 UM,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 260.86757 (2000.0)

n 0.26054251  w  259.16835

a 2.4278228 Q  255.84798

e 0.1496981 i 4.93647

P 3.78 H 14.0 G

Residuals in seconds of arc
19781027 675 0.6+ 0.0 19971102 327

19781029 675 1.1— 0.4— 19971106 327
19971102 327 0.3+ 0.1+ 19971106 327

0.
19781028 675 0.4+ 0.5+ 19971102 327 O.
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M.P.C. 31117
1997 VQr = 1993 RByo
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 354.08568 (2000.0) P Q
n 0.27331894 w 133.68239 40.19446544  —0.98049731
a 2.3515609 Q  305.08324 +0.88967772  40.18851056
e 0.1013894 i 1.99092 +0.41310623  +0.05557697
P 3.61 H 15.0 G 0.15 U 5

Residuals in seconds of arc

19930915 809 0.5+ 0.9+ 19971102 327 0.3— 0.3+ 19971107 327 0.2—
19930915 809 0.2+ 0.8— 19971102 327 0.4— 0.2— 19971107 327 0.2—
19930915 809 0.4— 1.0— 19971106 327 0.7+ 0.0 19971126 704 0.1—
19930922 809 0.0 0.7+ 19971106 327 0.1+ 0.0 19971126 704 0.8+
19930922 809 0.3— 0.3+ 19971106 327 0.0 0.3— 19971126 704 1.2—
19930922 809 0.0 0.0 19971107 327 0.0  0.1—

19971102 327 0.4— 0.5— 19971107 327 0.9+ 0.6+

1997 VEg = 1992 PG,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 101.33552 (2000.0) P Q

n 0.23067936 w 328.05119 +0.63950140  4-0.76860042
a 2.6330770 Q 341.68517 —0.69342416  40.56708059

e 0.1731400 7 3.11382 —0.33196520  40.29609628
P 4.27 H 135 G 0.15 U 5
Residuals in seconds of arc

19920802 675 0.1+ 0.2+ 19971107 327 0.3— 0.0 19971126 704 1.5+
19920802 675 (1.5— 3.5—) 19971107 327 0.3— 0.0 19971126 704 0.6—
19920806 675 0.7+ 0.1— 19971107 327 (2.4— 0.5—) 19971209 327 0.2—
19920806 675 0.8— 0.1— 19971120 327 0.3+ 0.2— 19971209 327 0.0
19971106 327 0.0 0.1— 19971120 327 0.6— 0.2— 19971209 327 0.8—
19971106 327 0.3+ 0.3— 19971120 327 0.3+ 0.1—

19971106 327 0.1+ 0.2— 19971126 704 0.24 1.9+

1997 VGs = 1995 FMo,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 50.86569 (2000.0) P Q

n 0.19293369 w 284.47561 40.95809968  40.25761220
a 2.9661789 Q 60.72984 —0.17449511  40.87163048

e 0.0712173 i 8.25342 —0.22714852  40.41700871
P 5.11 H 145 G 0.15 U 4

Residuals in seconds of arc

19950328 691 0.1+ 0.24 19971103 704 0.1— 0.4— 19971118 426 0.0
19950328 691 0.8+ 0.5+ 19971103 704 0.2+ 0.4— 19971118 426 1.1+
19950328 691 0.3— 0.5— 19971103 704 0.5— 0.5— 19971118 426 0.3+
19950402 691 0.3— 0.3+ 19971115 426 0.44 0.3— 19971127 426 0.8+
19950402 691 0.5— 0.6— 19971115 426 0.1— 0.4+ 19971127 426 0.6—
19950402 691 0.1+ 0.1+ 19971115 426 0.0 0.2— 19971127 426 0.4—
19971103 704 0.2+ 1.4+ 19971115 426 1.3— 0.3—

1997 VJs = 1986 WGg = 1991 CB; = 1993 SA;

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Ichikawa

M 346.71540 (2000.0) P Q

n 0.26874174 w 239.11975 +0.14356034  —0.98958514
a 2.3781868 Q  202.63354 +0.91709550  +0.13704206

e 0.1805690 i 1.57355 +0.37192241  40.04405359
P 3.67 H 14.2 G 0.15 U 2

Residuals in seconds of arc

19861130 381 0.3— 0.9— 19971029 704 (3.6+ 1
19861130 381 0.4— 0.2+ 19971029 704 (3.5+ 1
19861201 381 0.2— 0.2— 19971029 704 (3.9+ O.
19861201 381 1.1+ 0.1+ 19971029 704 (4.7+ O

) 19971106 704 1.6—
) 19971106 704 1.3—
—) 19971106 704 (4.0—
) 19971106 704 (3.0—
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M.P.C. 31118
19910118 675 0.5— 0.1+ 19971103 372 1.7 0.7— 19971107 372 0.5+
19910118 675 0.0 0.7— 19971103 372 1.5 0.8— 19971107 372 0.6+
19910211 675 0.3+ 0.6+ 19971105 372 0.7 0.8— 19971129 704 1.5+
19910211 675 0.3+ 0.6+ 19971105 372 0.7— 0.8— 19971129 704 1.3+
19930919 010 2.3+ 1.8+ 19971106 704 1.9 0.8+ 19971129 704 1.5+
19930919 010 1.0+ 2.2+ 19971106 704 1.6— 1.2+ 19971129 704 2.4+
19930920 010 0.1— 1.2— 19971106 704 (3.2— 0.0) 19971129 704 1.8+
19930920 010 1.1— 1.2— 19971106 704 1.5— 1.2+ 19971130 566 1.4+
19930920 010 1.8— 1.6— 19971106 704 (2.7— 0.64) 19971130 566 1.5+
19971029 704 (4.3+ 1.3—) 19971106 704 1.1— 0.4+ 19971130 566 1.3+
1997 VA9 = 1993 RSg
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 328.66943 (2000.0) P Q
n 0.27206371 w 264.18562 —0.30032077  —0.95341894
a 2.3587883 Q 203.35163 +0.90093740  —0.27380331
e 0.1851899 i 4.09138 +0.31323991  —0.12658626
P 3.62 H 15.1 G 0.15 U 5
Residuals in seconds of arc
19930914 809 1.7— 1.0— 19930919 809 1.5— — 19971109 358 1.0+
19930914 809 1.94 1.7+ 19971107 358 0.7— O 9— 19971130 358 1.3—
19930914 809 2.4+ 1.1+ 19971107 358 0.2— 0.6+ 19971130 358 1.2+
19930919 809 0.9— 0.9+ 19971109 358 0.5+ 1.84
19930919 809 0.2— 1.2— 19971109 358 0.5— 1.2—
1997 WH; = 1990 SJ;;5
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 36.55859 (2000.0) P Q
n 0.28542503 w 93.35718 4+0.99163908  +0.10880131
a 2.2845887 Q 260.40485 —0.12725657  40.91366678
e 0.2298994 % 4.03518 +0.02139376  +0.39163158
P 3.45 H 155 G 0.15 U 4
Residuals in seconds of arc
19900917 675 1.3— 0.1+ 19971119 327 0.4+ 0.2— 19971215 327 0.2+
19900917 675 (2.8— 2.94) 19971119 327 0.2— 0.2— 19971215 327 0.4—
19900919 675 0.9+ 0.0 19971119 327 0.1+ 0.2+ 19971221 327 0.2—
19900919 675 0.5+ 0.2— 19971121 327 0.2— 0.1— 19971221 327 0.3+
19971029 566 0.4— 0.1+ 19971121 327 0.2— 0.2— 19971221 327 0.0
19971029 566 0.3+ 0.6+ 19971121 327 0.24 0.7—
19971029 566 0.0 0.3+ 19971215 327 0.1— 0.1—
1997 WA, = 1992 COg = 1996 KQg
Id. G. V. Williams
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 140.41625 (2000.0) P Q
n 0.28517763 w 137.39202 —0.17193417  40.98370330
a 2.2859097 Q 122.64294 —0.91980680  —0.14119199
e 0.1235415 i 3.58122 —0.35269547 —0.11132225
P 3.46 H 15.1 G 0.15 U 4
Residuals in seconds of arc
19920205 691 1.7+ 0.9+ 19971030 704 0.6+ 0.9— 19971106 369 1.8+
19920205 691 0.4— 0.1+ 19971030 704 0.8+ 0.4— 19971107 369 0.1—
19920205 691 1.2— 0.7— 19971030 704 0.1— 0.1+ 19971107 369 0.3—
19960522 691 0.0 0.2— 19971101 369 0.3+ 0.5+ 19971107 369 0.5—
19960522 691 0.3— 0.1+ 19971101 369 0.2— 0.2— 19971119 369 0.4+
19960522 691 0.1+ 0.6— 19971101 369 0.1— 0.6— 19971119 369 0.2—
19971029 704 1.0— 0.3+ 19971101 369 1.8— 0.4+ 19971123 369 0.3+
19971029 704 0.9— 1.7+ 19971103 704 0.0 0.0 19971123 369 0.7—
19971029 704 1.2— 0.4+ 19971103 704 2.0+ 1.9+ 19971124 369 0.4+
19971029 704 (2.4+ 1.04) 19971103 704 0.8— 0.5+ 19971124 369 0.6—
19971030 704 (3.0+ 1.5—) 19971103 704 0.8+ 0.0 19971202 369 0.6—
19971030 704 0.6+ 0.3+ 19971106 369 1.1+ 0.7+
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1997 WP, = 1977 AG:
Id. S. Nakano
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 330.90321 (2000.0) P Q

n 0.23156083 w 28.78579 —0.35040143  —0.91666972
a 2.6263906 Q 82.28135 +0.81788209  —0.39946312
e 0.0953828 7 11.18300 40.45638550  4-0.01207608
P 4.26 H 13.0 G 0.15 U 4
Residuals in seconds of arc

19770113 095 0.5— 0.6— 19971129 704 1.0— 0.1+ 19971231 704 0.2
19770120 095 0.5+ 0.6+ 19971129 704 1.5— 0.1— 19971231 704 0.1
19971123 411 0.1+ 0.6+ 19971129 704 1.3— 0.5— 19971231 704 0.1
19971123 411 1.5+ 0.0 19971129 704 1.2— 0.4+ 19980102 704 0.3
19971124 411 0.5+ 0.1+ 19971130 411 0.5+ 0.5— 19980102 704 0.1
19971124 411 0.4+ 0.1+ 19971130 411 1.0+ 04— 19980102 704 0.1
19971127 411 0.7+ 0.3— 19971205 411 0.4+ 0.4+ 19980102 704 0.5
19971127 411 0.6+ 0.1+ 19971205 411 0.4+ 0.6+

19971129 704 1.4— 0.5— 19971231 704 0.2+ 0.2—

1997 WU;3 = 1982 FC,; = 1984 YE; = 1992 BR3

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Ichikawa

M 263.60092 (2000.0) P Q

n 0.29347779 w 275.17267 —0.91723190 —0.39129921
a 2.2426038 Q  241.80974 +0.39074459  —0.84733308
e 0.0928293 ) 4.85767 +0.07748748  —0.35904259
P 3.36 H 144 G 0.15 U 2
Residuals in seconds of arc

10820323 704 0.0 0.2+ 19920128 691 0.4— 0.5— 19971125 046 0.3
19841228 095 0.4+ 1.7+ 19971122 046 0.2+ 0.0 19971125 046 0.3
19920127 691 0.1+ 0.2— 19971122 046 0.0 0.1— 19971125 046 0.0
19920127 691 0.3+ 04— 19971122 046 0.2— 0.0 19971129 566 0.2
19920127 691 0.2+ 0.2— 19971122 046 0.0  0.24+ 19971129 566 0.2
19920128 691 0.5— 0.0 19971125 046 0.7+ 0.2— 19971129 566 0.3
19920128 691 0.3— 0.4— 19971125 046 0.3+ 0.6—

1997 WA, = 1991 LL = 1995 KM;

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 187.49636 (2000.0) P Q

n 0.23666647 w 190.30241 +0.27758930  +0.92454101
a 2.5884805 Q 96.18653 —0.86168813  4+0.35977449
e 0.1962303 i 15.22556 —0.42477965  —0.12564328
P 4.16 H 125 G 0.15 U 4
Residuals in seconds of arc

19910615 675 0.4— 0.5+ 19971123 691 0.1+ 04— 19971225 566 0.5
19910615 675 1.4— 0.3+ 19971123 691 0.1+ 0.0 19971225 566 0.3
19910617 675 0.5+ 0.2— 19971123 691 0.2+ 0.1+ 19971228 411 0.4
19910617 675 1.14 1.6— 19971125 691 1.0— 0.0 19971228 411 0.5
19950524 693 0.8— 0.2+ 19971125 691 0.9— 0.0 19971230 411 0.3
19950524 693 0.3+ 0.8+ 19971125 691 0.9— 0.1+ 19971230 411 0.1
19950525 693 0.8+ 04— 19971225 566 0.3+ 0.4+

1997 WU; = 1989 WT.

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 0.62915 (2000.0) P Q

n 0.24309565 w 34.34955 +0.39534628  —0.90977252
a 2.5426384 Q 32.88813 40.78174728  40.26092724
e 0.2438934 7 13.47727 +0.48225772  40.32284817
P 4.05 H 125 G 0.15 U 3
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Residuals in seconds of arc

19891130 675 1.0+ 0.4+ 19971202 426
19891201 675 0.3— 0.1— 19971202 426
19891201 675 0.6— 0.5— 19971202 426

19971127 426 0.3— 0.3+ 19971208 426

19971127 426 0.5— 0.24 19971208 426
19971127 426 0.2— 0.1+ 19971208 426
19971127 426 0.1+ 0.0 19971218 426
19971128 426 0.84 0.2— 19971218 426
19971128 426 0.1— 0.2— 19971218 426
19971128 426 0.24 0.2— 19971222 426

1997 WA = 1994 CKs
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

M 342.14090 (2000.0)

n 0.22032355 w 38.75934

a 2.7149516 Q 65.95345

e 0.2245659 i 2.74922

P 4.47 H 15.0 G
Residuals in seconds of arc

19940208 809 0.2+ 0.2+ 19971124 369
19940208 809 0.6— 0.0 19971124 369
19940208 809 1.4— 0.2— 19971124 369
19940210 809 1.6+ 0.1— 19971129 704
19940210 809 0.4— 0.2+ 19971129 704
19940210 809 0.6+ 0.3— 19971129 704
19971123 369 0.3+ 0.3— 19971129 704
19971123 369 0.6+ 0.4— 19971129 704
19971123 369 0.6+ 0.2— 19971203 369
1997 WEs = 1995 GG~

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 213.40828 (2000.0)

n 0.22306042 w 325.13461

a 2.6926983 Q 248.50386

e 0.0916661 7 4.96750

P 4.42 H 13.0 G
Residuals in seconds of arc

19950401 408 0.5— 0.7+ 19971119 905
19950401 408 0.8+ 1.4+ 19971119 905
19950403 408 0.1+ 0.8— 19971123 905
19950403 408 0.3— 1.2— 19971123 905
1997 WV, = 1992 SBo3

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5
M 186.12730 (2000.0)

n 0.21787539 w 184.55029

a 2.7352515 Q 40.45797

e 0.0191973 7 4.99794

P 4.52 H 14.0 G
Residuals in seconds of arc

19920922 809 0.3+ 0.4+ 19971029 704
19920922 809 1.0— 0.3+ 19971029 704
19920922 809 0.4— 0.4+ 19971029 704
19920923 809 1.6+ 0.4+ 19971029 704
19920923 809 0.2+ 0.1— 19971029 704
19920923 809 1.0— 0.8— 19971031 704
19971004 910 0.7+ 0.4— 19971031 704
19971004 910 0.6+ 0.4— 19971031 704 (
19971004 910 0.8+ 0.3— 19971031 704
19971005 910 0.6+ 0.1— 19971106 704
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M.P.C. 31119
19971005 910 0.6+ 0.1— 19971106 704 0.3— 1.4+
19971005 910 0.7+ 0.1— 19971106 704 0.7— 0.8+
1997 WN;3 = 1986 TF;3 = 1993 RR;
Id. T. Urata
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 352.77289 (2000.0) P Q
n 0.27294656 w 271.89431 +0.07372599  —0.99727175
a 2.3536993 Q 173.87402 +0.92814585  40.06726504
e 0.1775524 i 1.97583 +0.36484211  40.03040517
P 3.61 H 15.3 G 0.15 U 5
Residuals in seconds of arc
19861005 095 0.3+ 1.0— 19971127 888 0.5+ 0.4— 19971204 704 1.1+ 1.6—
19930914 809 1.4+ 0.6+ 19971127 888 0.0 0.3+ 19971204 704 (2.3+ 1.5+4)
19930914 809 0.6+ 0.8+ 19971129 704 1.4— 0.3+ 19971204 704 (2.6+ 0.6—)
19930914 809 0.5— 0.2+ 19971129 704 1.5— 0.3+ 19971204 704 2.0+ 0.8+
19930919 809 0.7— 0.1— 19971129 704 1.7— 0.1— 19971224 888 0.9+ 1.3—
19930919 809 1.0— 0.5— 19971129 704 0.3+ 1.5— 19971224 888 0.1— 0.4—
19930919 809 0.0 0.4— 19971129 704 14— 0.5+ 19971225 566 0.2— 0.5+
19971124 888 0.5+ 0.5+ 19971130 888 1.3+ 0.7+ 19971225 566 0.7— 0.6+
19971124 888 0.0 0.6+ 19971130 888 0.7+ 0.7+ 19971225 566 0.3— 0.0
1997 WQ:5 = 1991 TO~
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 44.01632 (2000.0) P Q
n 0.17658836 w 146.85556 +0.99891463  —0.00884870
a 3.1465020 Q 213.74191 —0.00692231  40.94268407
e 0.1835157 7 4.72250 +0.04606134  +0.33356924
P 5.58 H 145 G 0.15 U 5
Residuals in seconds of arc
19911007 033 0.2— 0.5— 19971129 704 (2.44+ 1.4—) 19971204 704 0.9+ 0.8—
19911007 033 0.5— 0.0 19971129 704 1.24 0.2— 19971204 704 1.5+ 1.6+
19911008 033 0.8+ 0.4+ 19971129 704 1.0+ 1.8— 19971204 704 0.44 04—
19971030 566 0.24+ 0.2+ 19971129 704 0.5+ 0.8— 19971204 704 0.4— 1.3+
19971030 566 0.0 0.1+ 19971129 704 0.3+ 0.1+ 19971206 691 1.4— 0.3—
19971030 566 0.1— 0.1+ 19971129 691 0.0 0.0 19971206 691 1.3— 0.1+
19971123 691 0.4— 0.6+ 19971129 691 0.0 0.3— 19971206 691 0.8— 0.0
19971123 691 0.5— 0.8+ 19971129 691 0.1+ 0.1—
19971123 691 0.3— 0.7+ 19971204 704 0.8— 0.9—
1997 WSy = 1996 KQs3
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 65.67260 (2000.0) P Q
n 0.28683480 w 262.46900 +0.95489668  +0.28155752
a 2.2770968 Q 81.14249 —0.22058029  +0.88526688
e 0.1526157 7 5.47815 —0.19878801  +0.37017281
P 3.44 H 155 G 0.15 U 5
Residuals in seconds of arc
19960517 691 0.54+ 0.5+ 19971125 691 0.6— 0.0 19971130 691 — 0.3+
19960517 691 0.2+ 0.7— 19971129 704 0.3— 0.1— 19971204 704 1.8+ 0.1—
19960517 691 0.2+ 0.1+ 19971129 704 0.0 0.3— 19971204 704 0.7+ 1.2+
19960523 691 0.3— 0.0 19971129 704 2.3+ 0.3— 19971204 704 0.9+ 0.7+
19960523 691 0.1— 0.0 19971129 704 2.2+ 0.2— 19971204 704 0.4— 1.2—
19960523 691 0.6— 0.1+ 19971129 704 0.5+ 0.3— 19971204 704 2.9— 0.9—
19971125 691 0.4— 0.3+ 19971130 691 1.2— 0.5+
19971125 691 0.5— 0.0 19971130 691 1.1— 04+

1997 WQ21 = 1988 NQ
Id. S. Nakano
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Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams Residuals in seconds of arc
M 165.15684 (2000.0) P Q 19961006 809 0.1— 0.6+ 19961007 809 0.0 0.6— 19971205 411 0.3
n 0.25325077  w 1125661  +0.28264322  +0.93616181 19961006 809 05— 0.0 19971130 411 05— 00 10671227 411 0.0 04
a 2.4742041 Q  275.42047 —0.89557504  4-0.17946755 19961007 809 1.4+ 0.2+ 19971202 411 1.4+ 0.1+ 19971227 411 0.0
e 0.1818992 7 12.12339 —0.34359594  +0.30231186 19961007 809 0.7+ 0.5— 19971202 411 0.0 1.2+
P 3.89 H 13.0 G 0.15 U 5
Residuals in seconds of arc
19880714 675 0.6+ 0.6— 19971205 411 0.5— 0.3+ 19980102 704 0.4+ 0.1— 1997 WU,, = 1986 WS-
19880715 675 0.6— 0.6+ 19971205 411 0.1+ 0.2+ 19980102 704 0.5+ 0.3—
19971130 411 1.2— 0.6+ 19971227 411 0.2+ 0.8+ 19980106 704 0.6+ 0.2+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19971130 411 0.6— 0.1+ 19971227 411 1.7— 0.3— 19980106 704 1.3+ 0.2+ M 136.46372 (2000.0) P Q
19971202 411 0.2— 0.4+ 19980102 704 0.6+ 0.2— 19980106 704 0.2— 0.9— n 0.18552736 w  9232.88415 +0.69853318  +0.69613917
19971202 411 0.7+ 1.1- 19980102 704 0.1+ 0.3+ a 3.0446035 Q  82.32243 —0.59201922  40.69225513
e 0.0732483 7 9.62237 —0.40195104  +0.19019225
1997 WR2;, = 1993 PXs P 5.31 H 112 G 015 U 5
Id. S. Nakano . Residuals in seconds of arc
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19861130 046 0.3— 0.1— 19971130 411 — 0.5+ 19971205 411 0.24+ 0.6+
M 48.80439 (2000.0) P Q 19861130 046 1.0— 1.0+ 19971130 411 0.5— 1.0+ 19971205 411 0.2— 0.1+
" 0.28896634 w 112.32065 10.87386869  —0.47951031 19861201 046 0.9+ 05— 19971202 411 114+ 20— 19971227 411 04+ 04—
o 5 9BER85] O 276.41308 1041108406  +0.81681717 19861201 046 0.4+ 0.5 19971202 411 0.1— 0.2 19971227 411 0.6— O.
e 0.1664305 1 4.62596 +0.25954460  +0.32074846
gesiduals.iilseconds of arlz 10 “ 019 v i 1997 WX5; = 1990 DOs .
19930814 010 0.6— 1.5— 19971130 411 0.6— 0.3— 19980102 704 0.2+ 0.5+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19930814 010 1.1— 1.6— 19971202 411 0.0 0.3+ 19980102 704 0.2+ 0.4+ M 226.29360 (2000.0) P Q
19930814 010 (1.2— 1.8—) 19971202 411 0.2— 0.1+ 19980102 704 0.24+ 0.8+ n 0.22203068 w  241.36376 —0.56382780  +0.82558489
19930815 010 (0.8— 2.9—) 19971205 411 0.4+ 0.1— 19980102 704 0.1— 0.5—
2.7010174 Q 354.16129 —0.65911165 —0.46624211
19930818 010 2.0+ 1.8+ 19971205 411 0.0 0.2+ 19980106 704 0.5+ 0.2— a :
19930818 010 0.6+ 1.44 19971227 411 0.7+ 0.1— 19980106 704 0.0 0.0 e 0.1318158 ) 12.79800 —0.49766459  —0.31784883
19930818 010 0.3+ 1.8+ 19971227 411 0.3— 0.24 19980106 704 0.2— 0.1— P 4.44 H 125 G 0.15 U 5
19971130 411 1.2— 1.0— 19980102 704 0.4+ 0.1+ Residuals in seconds of arc
19900224 809 1.2+ 0.1— 19900301 809 0.4+ 0.1— 19971130 327 0.5— O.
_ 19900224 809 1.1+ 0.1+ 19971119 327 0.1— 0.1— 19971207 327 0.2+ O.
Ilc?9’87 Y\IVSkz; = 1990 8Ju5 19900224 809 1.1+ 0.3+ 19971119 327 0.2+ 0.1— 19971207 327 0.0 0.
- 0. [Nakano L 19900227 809 1.8— 0.2+ 19971119 327 0.3+ 0.3— 19971207 327 0.1+ O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19900227 809 1.0— 0.0 19971119 327 0.1— 0.0 19971219 327 0.1— O.
M 20.69439 (2000.0) P Q 19900227 809 0.4— 0.2— 19971130 327 0.3+ 0.2+ 19971219 327 0.1— O.
n 0.29818870 W 247.70343 10.57102949  —0.82085717 19900301 809 0.3— 00 19971130 327 0.5+ 0.1+ 19971219 327 0.1+ 0.
a 2.2189214 Q16745685  +0.77045594  +0.53128886 19900301 809 02— 0.1= 19971130 327 0.9— 0.8+
e 0.1194854 7 2.87725 +0.28341308  +0.20958449
P 3.31 H 155 G 0.15 U 5
Residuals in seconds of arc 1997 WAz, = 1979 MU = 1989 NT = 1992 JP, .
19900923 809 (3.6— 0.4+) 19971130 411 0.2+ 0.2+ 19971205 411 0.2+ 0.6— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19900923 809 (3.0— 0.4+) 19971130 411 1.0+ 0.7— 19971205 411 0.5+ 0.2+ M 222.88851 (2000.0) P Q
19900923 809 (2.6— 0.7+) 19971202 411 0.4+ 0.0 19971221 411 0.3+ 0.3— n 0.29911855 W 182.24649 —0.03603873  +0.98995070
19900923 809 0.1— 0.4+ 19971202 411 0.3— 0.4+ 19971221 411 0.4+ 0.5+
19900923 809 0.6+ 0.4+ 19971204 704 0.2— 0.4+ 19971230 566 0.4— 0.3+ a 2.2143205 Q 85.70937 —0.91473466  40.02242628
19900923 809 1.2+ 0.5+ 19971204 704 1.3— 0.9+ 19971230 566 0.4+ 0.2— e 0.1706652 % 7.88169 —0.40244468  —0.13962333
19900924 809 1.1— 0.3— 19971204 704 (2.2— 0.3+) 19971230 566 0.4— 0.1+ P 3.30 H 14.0 G 0.15 U 2
19900924 809 0.6— 0.4— 19971204 704 1.5— 0.4— . :
Residuals in seconds of arc
19600924 809 0.1- 0.6— 19971204 704 0.6+ 0.7— 19790622 805 0.4— 0.6+ 19971201 327 0.6+ 0.6+ 19971222 327 0.6+ 0.
19790622 805 0.3+ 0.4+ 19971201 327 0.4— 0.7+ 19971224 327 0.0 0.
1997 WT,y, = 1996 TBg. 19790625 805 0.2+ 0.5+ 19971201 327 0.3+ 0.1— 19971224 327 0.6— O.
ol 19890702 675 1.2+ 0.5— 19971209 327 0.2— 0.2— 19971224 327 0.2— O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19890702 675 0.7+ 0.7— 19971209 327 0.1— 0.1— 19980104 327 0.4+ O.
M 101.16189 (2000.0) P Q 19890704 675 0.5— 1.2— 19971209 327 0.8— 0.3+ 19980104 327 0.3+ 0.
n 0.20487248 w  286.52568 40.97340920  4+0.22409743 19890704 675 0.6— 2.1— 19971211 327 0.4— 0.0 19980104 327 0.1— O.
a 2.8497950 [¢) 60.54618 —0.18382737 +0.88786397 19920501 095 0.0 0.2— 19971211 327 0.2— 0.3— 19980107 327 0.1+ O.
. 19971125 327 0.3+ 0.4— 19971211 327 0.4— 0.1+ 19980107 327 0.1+ O.
e 0.0734723 [ 3.12611 —0.13668218  +0.40184314 19971125 327 0.0 0.2+ 19971222 327 0.1+ 0.7— 19980107 327 0.2+ O.
P 4.81 H 135 G 0.15 U 5 19971125 327 0.3— 0.5— 19971222 327 0.8— 0.6—
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1997 WB,; = 1942 EJ;

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 248.37553 (2000.0) P Q

n 0.27976960 w 137.17981 —0.55852608  4-0.81391005
a 2.3152738 Q 98.25280 —0.79804257  —0.47465719
e 0.0921037 i 9.30391 —0.22622261  —0.33503879
P 3.52 H 125 G 0.15 U 4

Residuals in seconds of arc

19420314 062 1.2— 0.0 19971201 327 0.3+ 0.3— 19971229 566 0.4—
19420314 062 (0.3— 4.2—) 19971201 327 0.3+ 0.3— 19971229 566 0.4—
19420317 062 1.2+ 0.2+ 19971201 327 0.1+ 04— 19971229 566 0.5—
19971003 691 0.14 0.0 19971213 327 0.2+ 0.5— 19980104 327 0.1—
19971003 691 0.1+ 0.0 19971213 327 0.6+ 0.24+ 19980104 327 0.1+
19971003 691 0.1+ 0.5+ 19971213 327 0.5— 0.3— 19980104 327 0.1
19971009 691 0.1— 0.6+ 19971222 327 0.2+ 0.1+ 19980104 327 0.0
19971009 691 0.4— 0.3+ 19971222 327 0.14+ 0.1+ 19980107 327 0.0
19971009 691 0.3— 0.3+ 19971222 327 0.1+ 0.0 19980107 327 0.2
19971125 327 0.3+ 04— 19971224 327 0.1— 0.0 19980107 327 0.0
19971125 327 0.4+ 02— 19971224 327 0.1+ 0.1—

19971125 327 0.1+ 0.3— 19971224 327 0.0 0.0

1997 WQ22 = 1993 TE;3

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Ichikawa

M 83.23509 (2000.0) P Q

n 0.28968747 w 67.08623 +0.95272887  —0.30285328
a 2.2621231 Q  310.53377 +0.26575916  40.86938074
e 0.1768446 ) 1.82772 40.14724053  40.39045745
P 3.40 H 16.6 G 0.15 U 6
Residuals in seconds of arc

19931013 675 0.4+ 0.0 19971128 910 0.1— 0.3— 19971203 910 0.1
19931013 675 0.3— 0.1— 19971128 910 0.1— 0.4— 19971204 910 0.0
19931015 675 0.1— 0.1+ 19971203 910 0.1+ 1.0+ 19971204 910 0.2
19971128 910 0.2— 0.0 19971203 910 0.3+ 0.1+ 19971204 910 0.2
1997 WU,

Id. K. Lawrence (1990 observations)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 216.23959 (2000.0) P Q

n 0.55436512 w 334.10290 —0.55631336  4+0.78526976
a 1.4675924 Q  260.93953 —0.70656956  —0.61915217
e 0.4420530 ) 15.97504 —0.43734987  40.00141310
P 1.78 H 155 G 0.15 U 4
Residuals in seconds of arc

19901218 675 1.0— 1.5+ 19971205 360 0.4— 0.1+ 19971224 360 0.2
19901218 675 0.6+ 0.7— 19971205 360 0.1— 0.3+ 19971224 104 0.8
19901219 675 1.7+ 0.7— 19971205 046 0.1— 0.1+ 19971224 104 1.5
19901219 675 1.3— 0.1— 19971205 046 0.4— 0.1— 19971225 402 0.3
19971130 566 0.5+ 0.3— 19971205 046 0.3— 0.2+ 19971225 402 0.6
19971130 566 0.5+ 0.3— 19971205 046 0.5— 0.3+ 19971225 402 0.4
19971130 566 0.5+ 1.0— 19971206 118 0.3+ 0.4+ 19971231 046 0.3
19971201 587 0.0 0.5+ 19971206 118 0.1— 0.4+ 19971231 046 0.2
19971201 587 0.24+ 0.4+ 19971206 118 0.3— 0.1— 19971231 046 0.2
19971201 587 0.2+ 0.6+ 19971206 118 0.0 0.0 19980103 711 0.4
19971202 658 0.4— 0.2+ 19971206 118 0.0 0.2— 19980103 711 0.5
19971202 658 0.3— 0.0 19971206 118 0.1+ 0.0 19980106 118 0.0
19971202 658 0.2— 0.1+ 19971209 402 0.94 0.7— 19980106 118 0.2
19971203 658 0.3— 0.0 19971209 402 1.1+ 0.6— 19980110 557 0.3
19971203 658 0.4— 0.1— 19971209 402 0.7+ 0.4— 19980110 557 0.2
19971203 658 0.3— 0.2+ 19971218 658 0.6— 0.6— 19980110 046 0.1
19971204 402 0.0 0.3+ 19971218 658 0.5— 0.6— 19980110 046 0.2
19971204 402 0.1+ 0.0 19971218 658 0.5— 0.4— 19980110 046 0.2

T+++

cooocoooooo
M= N FN O U

I+

LF T+

T+++F+1++

cocoocooo0000000R00

|
B WHER WO WR WA
I +++

FEFTTF
FE++

M.P.C. 31121
19971204 402 0.2+ 0.0 19971224 360 0.2+ 0.5+
19971205 360 0.0 0.5+ 19971224 360 0.1— 0.6+
1997 WPys = 1989 EF';5
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 9.67080 (2000.0) P Q
n 0.19198063 w 101.34116 +0.94634444  —0.28447046
a 2.9759875 Q 275.32567 +0.20208558  4+0.89118281
e 0.1042966 7 8.85825 +0.25217777  4+0.35336916
P 5.13 H 14.0 G 0.15 U 4
Residuals in seconds of arc
19890302 809 0.1+ 0.6— 19971129 557 0.2— 19971230 557 0.4+

19890302 809 0.7— 0.1+ 19971129 557
19890302 809 1.1— 0.2+ 19971129 557

1
0.1 0.3— 19971230 557 0.7—
0.5
19890303 809 1.1+ 0.1— 19971205 557 0.5
0.1
0.7

:+ 0.1+ 19980107 557 0.1—
— 04— 19980107 557 0.3—

19890303 809 1.1+ 0.9+ 19971205 557 0.1+
19890303 809 0.5— 0.5— 19971230 557 + 0.4+

1997 WZ3y = 1974 SA3; = 1991 RUy

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 39.24129 (2000.0) P Q

n 0.17330167 w 107.10749 +0.98872981  —0.09664845
a 3.1861597 Q  258.55204 +0.04731775  40.92629416
e 0.2178354 i 6.69912 +0.14203656  4-0.36419529
P 5.69 H 13.0 G 0.15 U 5

Residuals in seconds of arc

19740920 095 0.9+ 2.0+ 19971126 566 0.6+ 0.2+ 19971203 399 1.8—
19740922 095 14— 0.6— 19971126 566 0.3— 0.3— 19971203 399 0.4—
19910912 675 0.1— 0.14 19971126 566 0.4— 0.1+ 19971204 704 1.8+
19910912 675 0.4+ 0.5— 19971129 704 1.5— 0.9+ 19971204 704 1.2+
19910916 675 0.0 0.8— 19971129 704 0.2+ 0.7— 19971204 704 0.8+
19910916 675 0.24+ 0.3— 19971129 704 0.8— 1.2— 19971204 704 (0.2+
19971124 399 0.9+ 04+ 19971129 704 0.6— 0.8— 19971204 704 0.2+
19971124 399 0.1— 0.4— 19971129 704 0.2+ 1.1—

1997 WT33 = 1989 TU;5

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 30.13953 (2000.0) P Q

n 0.25448687 w 353.14534 +0.85825723  —0.51270838
a 2.4661858 Q 37.72748 40.47262920  4-0.77219427
e 0.1451544 i 2.14523 40.20004041  40.37529473
P 3.87 H 14.0 G 0.15 U 6
Residuals in seconds of arc

19891003 809 0.8— 0.1— 19971126 704 0.1+ 0.4— 19971129 704 1.4+
19891003 809 0.7— 0.3— 19971126 704 0.9— 0.7+ 19971204 704 2.2+
19891003 809 0.6— 0.2— 19971126 704 0.3— 0.0 19971204 704 2.3—
19891004 809 0.3+ 0.1+ 19971126 704 04— 1.2+ 19971204 704 1.8—
19891004 809 0.6+ 0.3+ 19971129 704 0.1— 0.5+ 19971204 704 0.8+
19891004 809 1.1+ 0.3+ 19971129 704 0.1+ 0.1— 19971207 327 0.1+
19971126 704 0.14 0.2— 19971129 704 0.8+ 0.7— 19971207 327 0.3—
19971126 704 0.0 0.3+ 19971129 704 0.7+ 1.2— 19971207 327 0.3—
1997 WK37 = 1986 TD3

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 55.65474 (2000.0) P Q

n 0.27418489 w 195.46063 40.98872460  4-0.14860153
a 2.3466070 Q0 155.97007 —0.13212954  +0.92380024
e 0.2196681 i 2.60010 —0.07046600  40.35286074
P 3.59 H 155 G 0.15 U 6
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M.P.C. 31122 1998 JAN. 12

Residuals in seconds of arc 1997 WLy = 1991 RCi5 = 1996 PL4
19861004 046 0.5— 0.4— 19971126 704 0.4+ 0.4— 19971204 704 0.1+ 0.2+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19861004 046 0.5+ 0.9— 19971129 704 0.4+ 0.5+ 19971204 704 0.2— 0.8— M 94.91954 (2000.0) P Q
19861005 046 (1.4+ 4.24) 19971129 704 1.6+ 0.9— 19971204 704 0.3+ 0.5+ : :
19861005 046 (0‘17 1.3+ 19971129 704 1.1— 0.3— 19971204 704 1.1— 0.0 n 0.18453202 w  230.50262 +0.72193656  —0.69195672
19971126 704 0.6— 0.5+ 19971129 704 (5-§— 0-§+) a 3.0555418 Q 173.28182 +0.63967086 +0.66634881
19971126 704 0.3— 0.2+ 19971204 704 0.5+ 0.5+ e 0.1546737 i 0.91689 +0.26387267  +0.27780419
P 5.34 H 135 G 0.15 U 4
Residuals in seconds of arc
1997 WT3; = 1993 TU2; 19910904 033 0.2+ 0.7+ 19960817 566 0.7— 1.0+ 19971204 704 1.84+ O.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19910905 033 1.1+ 0.8+ 19960817 566 0.7— 0.8+ 19971204 704 1.0+ 1.
M 38.97803 (2000.0) P Q 19910911 675 1.4+ 0.7— 19960817 566 0.8— 1.1+ 19971231 704 0.2— O.
. : 19910911 675 0.4— 1.1— 19971129 704 1.5— 0.5+ 19971231 704 0.5+ O.
n 0.26573876 w 337.63721 +0.85481787  4+0.51888524 19910914 033 0.3+ 0.0 19971129 704 1.4— 0.5+ 19971231 704 0.2+ O.
a 2.3960697 Q  351.09637 —0.46934459  +0.76759097 19910914 033 3.4— 0.8— 19971129 704 22— 0.2— 19971231 704 0.0 0.
. _ 19910915 675 0.7+ 0.6— 19971129 704 2.2— 0.1+ 19980102 704 0.3+ O.
€ 0.1120662 t 2.47093 0.22136410  +0.37624754 19910915 675 1.4+ 1.2— 19971129 704 1.1— 0.8+ 19980102 704 0.5+ 1.
P 3.71 H 135 G 0.15 U 6 19960812 566 0.2+ 0.1+ 19971204 704 1.6+ 0.6— 19980102 704 0.6— O.
Residuals in seconds of arc 19960812 566 0.3+ 0.3+ 19971204 704 2.0+ 0.3— 19980102 704 0.3— O.
19931010 675 0.0 1.7— 19971106 327 0.1+ 0.1+ 19971129 704 0.9+ 0.1— 19960812 566 0.6+ 0.3+ 19971204 704 1.4+ 0.6—
19931010 675 0.1— 1.1— 19971106 327 0.1— 0.2+ 19971204 704 0.2+ 0.6
19931012 809 0.7— 1.6+ 19971126 704 0.6— 0.8+ 19971204 704 0.2— 1.2—
19931012 809 0.3+ 1.4+ 19971126 704 0.3+ 1.3+ 19971204 704 0.3+ 0.7—
19931012 809 0.7+ 1.5+ 19971126 704 1.6— 0.8+ 19971204 704 0.5— 0.9— 1997 WO — 1991 LW. — 1996 TW
19931013 675 0.3— 1.0— 19971129 704 1.1+ 0.0 19971204 704 1.5— 0.1 44 = 2= 57
19931013 675 0.1+ 0.9— 19971129 704 1,51 0.2— * Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19971106 327 0.3— 0.2+ 19971129 704 0.6+ 0.3+ M 258.70322 (2000.0) P Q
n 0.24370341 w 306.22610 —0.93994079  +0.32928648
a 2.5384093 Q 253.15119 —0.27521646  —0.88689659
1997 WT39 = 1986 WY, e 0.1955876 7 5.38977 —0.20190894 —0.32401367
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams P 4.04 H 14.0 G 0.15 U 4
M 35281712 (2000.0) P Q Residuals in seconds of arc
n 0.18351277 w 341.85671 40.16691690 —0.97936691 19910606 809 0.1— 1.0+ 19961003 809 1.0— 0.2+ 19971204 704 0.7+ O.
19910606 809 0.2+ 0.9— 19961003 809 0.7— 0.6— 19971204 704 0.0 1.
a 3.0668452 Q9841555 +0.91827725  +0.11233992 19910606 809 0.1— 0.3— 10971120 704 0.2— 24+ 19971231 704 0.8+ O.
e 0.1737662 % 6.61322 +0.35903433  4+0.16798866 19910608 809 (0.9— 4.74+) 19971129 704 04— 0.4— 19971231 704 0.4+ O.
P 5.37 H 145 G 0.15 U 5 19910608 809 (1.5— 4.54) 19971129 704 0.7— 0.2— 19971231 704 0.1+ O.
Residuals in seconds of arc 19910608 809 (3.3— 5.64) 19971129 704 1.4— 1.3+ 19971231 704 0.1— O.
19961002 809 0.8+ 0.3— 19971129 704 2.2— 0.4— 19980102 704 0.4+ O.
% oo (1)'?“ O e T e et 19971129 704 0.2— 0.7+ 19961002 809 0.7+ 0.5+ 19971204 704 1.7+ 0.8+ 19980102 704 0.6+ O.
3— 0. 6+ 0.6— 19971204 704 1.1+ 0.0
19861129 033 1.4— 0.5— 19971129 704 0.9+ 0.7— 19971204 704 1.8+ 1.5+ %ggg %8 83 288 8'}1_ 83_ %gg%ggi ggj 8'i+ 8?_ igggg%g; ;81 8'2‘ 8'
19971126 704 1.4— 0.1— 19971129 704 0.5+ 1.2— 19971204 704 0.7— 1.0+ 4t + A4+ 01+ s B
19971126 704 0.2— 0.6+ 19971129 704 0.4— 0.1— 19971204 704 0.8— 1.4—
1997 WPy = 1990 HM3; = 1991 RGg
1997 WR.4; = 1978 WC, = 1989 TT; o Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams M 33.90081 (2000.0) P Q
M 54.81192 (2000.0) p Q n 0.17829376 w  304.36454 +0.87437790  —0.48288672
n 0.25980248 w 143.74026 +0.99980629  +0.01027536 a 3.1264054 Q 84.55196 40.45947959  +0.79226012
a 2.4324309 Q  215.68216 —0.01583700  +0.92641754 e 0.1980460 i 2.75154 40.15601853  +0.37302054
e 0.1917149 ) 1.64919 +0.01168652  +0.37635749 P 5.53 H 135 G 0.15 U 4
P . 3.79 H 150 G 0.15 U 4 Residuals in seconds of arc
Residuals in seconds of arc 19900429 413 0.1+ 0.8— 19971129 704 0.8— 0.8— 19971231 704 0.4+ O.
19781129 675 0.4— 0.5+ 19971129 704 1.7— 0.2— 19971231 704 0.94+ 0.6— 19900501 413 0.0 0.6— 19971129 704 0.6— 0.3— 19971231 704 0.2+ O.
19781130 675 0.3+ 0.3+ 19971129 704 0.8— 1.2— 19971231 704 0.2+ 1.9— 19900502 413 0.1— 0.6— 19971204 704 0.3+ 0.0 19971231 704 0.1+ O.
19891002 071 0.3+ 0.4+ 19971129 704 1.6— 0.0 19971231 704 1.9— 0.5+ 19910912 675 0.2+ 0.2— 19971204 704 0.3— 0.9+ 19971231 704 0.1— O.
19891002 071 0.2— 0.7— 19971204 704 1.4+ 0.4— 19980102 704 0.5+ 0.1+ 19910912 675 0.1— 0.0 19971204 704 0.6+ 0.6+ 19980102 704 0.1+ O.
19971128 566 0.5+ 1.24 19971204 704 1.3+ 0.8— 19980102 704 0.3+ 0.5+ 19910914 675 0.2— 0.1— 19971204 704 0.2+ 0.6+ 19980102 704 0.1— O.
19971128 566 0.7+ 1.2+ 19971204 704 0.0  1.6— 19980102 704 0.4— 0.3— 19910914 675 0.0 0.3+ 19971204 704 1.5+ 0.7— 19980102 704 0.0 0.
19971128 566 0.6+ 1.0+ 19971204 704 0.3+ 1.5+ 19980102 704 1.5— 1.1+ 19971129 704 0.4— 0.0 19971229 566 0.0 0.1— 19980102 704 0.4— O.
19971129 704 (2.3— 0.2—) 19971204 704 (1.64+ 2.2—) 19971129 704 0.1+ 0.0 19971229 566 0.0 0.1—
19971129 704 (3.1— 0.14) 19971231 704 1.4+ 1.0— 19971129 704 0.5— 0.1— 19971229 566 0.1+ 0.1—
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1997 WN,7 = 1993 RW5

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 334.99959 (2000.0) P Q

n 0.27082695 w 140.11143 —0.26880810  —0.96304850
a 2.3659640 Q  325.47250 +0.87601436  —0.23722168
e 0.1560382 i 1.69110 40.40042608  —0.12752826
P 3.64 H 15.0 G 0.15 U

Residuals in seconds of arc

19930915 809 0.1+ 0.1— 19930923 809 (3.7— 2.5—) 19971207 327 0.2
19930915 809 0.0 1.3+ 19930923 809 (4.9— 3.5—) 19971207 327 0.9
19930915 809 0.6— 1.3+ 19930923 809 (5.5— 3.2—) 19971207 327 0.4
19930917 809 0.2+ 1.4— 19971126 704 1.0— 1.1+ 19971223 327 0.1
19930917 809 1.3— 0.6+ 19971126 704 1.3— 0.7+ 19971223 327 0.0
19930917 809 0.4+ 0.4+ 19971126 704 (5.7— 1.1+4) 19971223 327 0.3
19930918 809 (2.3+ 0.74) 19971129 704 1.24 0.6— 19971229 327 0.1
19930918 809 1.1+ 0.7+ 19971129 704 0.4— 0.5— 19971229 327 0.0
19930918 809 0.6+ 0.5— 19971129 704 0.4+ 0.7— 19971229 327 0.1
19930922 675 0.4— 0.4— 19971129 704 0.7+ 0.6—

19930922 675 0.2— 1.6— 19971129 704 0.2— 1.5—

1997 XB = 1995 HD;

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 329.05342 (2000.0) P Q

n 0.24043960 w 18.16805 —0.45636148 —0.87615587
a 2.5613291 Q 99.23129 +0.79562932  —0.47990072
e 0.1044048 7 9.04615 +0.39838195  —0.04523475
P 4.10 H 14.6 G 0.15 U
Residuals in seconds of arc

19950426 691 0.1— 0.0 19971202 411 1.0+ 0.0 19971221 411 0.2
19950426 691 0.2— 0.4+ 19971202 411 0.4+ 0.1— 19971221 411 0.5
19950426 691 0.1— 0.24 19971203 411 0.5+ 0.2— 19980105 411 0.1
19950504 691 0.3+ 0.0 19971203 411 0.8— 0.9-— 19980105 411 0.0
19950504 691 0.1+ 0.0 19971210 411 0.5— 0.6+

19950504 691 0.0 0.7— 19971210 411 04— 0.7—

1997 XM = 1984 SQs

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 15.02128 (2000.0) P Q

n 0.23774364 w 49.83639 +0.27684308  —0.96075504
a 2.5806560 Q 24.10890 +0.86805448  +0.24221915
e 0.1802315 i 2.46115 +0.41211568  40.13520224
P 4.15 H 14.0 G 0.15 U
Residuals in seconds of arc

19840927 809 1.2+ 0.1— 19840928 809 1.3— 0.1— 19971210 411 0.6
19840927 809 1.5+ 0.2— 19840928 809 1.1— 0.3— 19971227 411 0.3
19840927 809 1.7+ 0.2— 19971203 411 0.1+ 0.2— 19971227 411 0.1
19840928 809 0.4— 0.4+ 19971203 411 0.3— 0.2— 19980105 411 0.1
19840928 809 0.2— 0.3+ 19971204 411 0.3+ 0.0 19980105 411 0.0
19840928 809 0.0 0.3+ 19971204 411 0.0 0.0

19840928 809 1.5— 0.1— 19971210 411 0.4+ 0.2—

1997 XN = 1989 AB; = 1991 PZg = 1996 TP5,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 71.00877 (2000.0) P Q

n 0.21258922 w 89.89594 +0.90335470  —0.41397077
a 2.7804082 Q 294.55778 +0.32784015  40.83508580
e 0.0210649 i 7.08305 +0.27653414  +0.36229809
P 4.64 H 13.1 G 0.15 U
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Residuals in seconds of arc

19890104 413 0.8+ 0.4+ 19910814 809 (7.1+ 3.74+) 19971203 411 0.2+
19890104 413 1.0— 0.3— 19910814 809 (8.0+ 3.7+) 19971204 411 0.7+
19890110 413 (4.9— 1.74) 19961002 809 1.2+ 0.9+ 19971204 411 0.3+
19890110 413 0.2+ 0.0 19961002 809 1.5+ 1.0+ 19971210 411 0.0
19910805 675 0.3— 0.1+ 19961002 809 1.4+ 0.84 19971210 411 0.4+
19910805 675 1.1+ 0.0 19961003 809 1.5— 0.8— 19971227 411 0.6—
19910808 675 0.4— 0.7— 19961003 809 1.5— 0.9— 19971227 411 0.4+
19910808 675 0.4+ 0.8— 19961003 809 1.7— 0.1— 19971228 411 0.3+
19910814 809 (4.4+ 4.24) 19971203 411 1.1— 0.6— 19971228 411 0.8—
1997 XV = 1996 TA;,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 261.22057 (2000.0) P Q

n 0.20301102 w 192.58119 —0.99699147  40.07659582
a 2.8671889 Q 351.78400 —0.06194618  —0.87948482

e 0.0273607 i 4.76788 —0.04659057  —0.46972282
P 4.85 H 13.0 G 0.15 U 6
Residuals in seconds of arc

19961005 809 0.0 0.3— 19971203 411 0.2— 0.8— 19971221 411 1.0+
19961005 809 0.5— 0.4— 19971203 411 0.6+ 0.7— 19971221 411 0.3—
19961005 809 0.3— 0.3— 19971204 411 0.1— 0.1— 19980105 411 0.6+
19961006 809 0.0 0.6+ 19971204 411 0.1— 0.2— 19980105 411 0.9-—
19961006 809 0.2+ 0.2+ 19971210 411 0.7— 0.6—

19961006 809 0.5+ 0.4+ 19971210 411 0.1+ 0.5—

1997 XY = 1989 YT,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 14.44573 (2000.0) P Q

n 0.23968615 w 95.59966 +0.49720772 —0.86690344
a 2.5666939 Q  324.51333 +0.76983676  +0.45968612
e 0.2295073 i 3.50968 +0.40016978  40.19278769
P 4.11 H 151 G 0.15 U 5

Residuals in seconds of arc

19891230 413 0.2+ 0.3+ 19971204 411 0.6— 0.3+ 19971221 411 0.5+ 0.5—
19891231 413 0.2— 0.2— 19971204 411 0.4+ 0.1+ 19980105 411 0.3+ 0.2—

19891231 413 (2.9+ 1.14) 19971210 411 0.2— 0.3— 19980105 411 0.6—
19971203 411 0.5— 0.6+ 19971210 411 0.4— 0.1—
19971203 411 0.84 0.2— 19971221 411 0.3+ 0.2—

1997 XZ = 1991 ES3

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 281.84823 (2000.0) P Q

n 0.26321663 w 209.60224 —0.98999883  40.14034342
a 2.4113514 Q  338.45136 —0.12053736  —0.89434969
e 0.1094596 i 2.23980 —0.07330122  —0.42478507
P 3.714 H 137 G 0.15 U 5

Residuals in seconds of arc

19910311 809 0.2— 0.4+ 19971203 411 0.6+ 0.3+ 19971227 411 1.0+
19910311 809 0.3— 0.5+ 19971203 411 0.2+ 0.1— 19971227 411 0.3+
19910311 809 0.3+ 0.5+ 19971204 411 0.5— 0.2+ 19980105 411 0.7—
19910313 809 0.3— 0.4— 19971204 411 0.7+ 0.4+ 19980105 411 0.1+
19910313 809 0.24 0.4-— 19971210 411 0.9— 0.2+

19910313 809 0.4+ 0.4— 19971210 411 0.7— 0.0
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1997 XH; = 1982 ST5 = 1982 SNy = 1993 TJus

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

Nakano

M 63.05387 (2000.0) P Q

n 0.26983032 w 348.84123 40.99707040 40.07622785
a 2.3717863 Q 6.79651 —0.06542402  40.89271241

e 0.3216255 i 3.06063 —0.03962711  40.44413272
P 3.65 H 159 G 0.15 U 4
Residuals in seconds of arc

19820916 095 1.2+ 25— 19931022 809 1.1— 0.6— 19971210 411 0.1+
19820920 095 (0.84+ 5.4—) 19971203 411 1.0— 0.8— 19971218 411 0.9+
19931010 809 1.3+ 1.3+ 19971203 411 1.0— 0.7+ 19971218 411 0.6+
19931010 809 0.0 1.0+ 19971204 411 1.2— 0.8+ 19971225 402 0.3+
19931010 809 1.2— 0.5+ 19971204 411 0.6+ 0.0 19971225 402 0.3+
19931022 809 0.0 0.6+ 19971204 411 0.4+ 1.3+ 19971225 402 0.1+
19931022 809 0.4— 0.3— 19971210 411 04— 0.6—

1997 XV; = 1996 OW

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 326.30551 (2000.0) P Q

n 0.27963238 w 357.46163 —0.44621031  —0.88843929
a 2.3160312 Q 119.02034 +0.82323250  —0.45462857

e 0.0667410 i 7.06634 +0.35097666  —0.06315450
P 3.52 H 15.2 G 0.15 U 4
Residuals in seconds of arc

19960722 566 0.4— 0.2— 19960723 566 0.5— 0.3— 19971210 886 0.3—
19960722 566 0.1+ 0.24+ 19960723 566 0.0 0.1— 19971231 886 0.4—
19960722 566 0.1— 0.0 19971202 905 0.3— 1.1— 19971231 886 0.8—
19960723 566 0.2+ 0.1+ 19971202 905 1.0— 0.3— 19971231 385 1.1+
19960723 566 0.2+ 0.2+ 19971203 905 (2.64+ 1.6—) 19971231 385 0.2+
19960723 566 0.5+ 0.3+ 19971203 905 1.5+ 0.8+

19960723 566 0.1+ 0.1— 19971210 886 0.0 0.14

1997 XJ; = 1989 YG,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 36.65820 (2000.0) P Q

n 0.23687837 w 51.13974 +0.82885118  —0.55941842
a 2.5869365 Q 342.87167 +0.50505407  40.75396061

e 0.1496658 i 1.46583 +0.24067845  40.34437542
P 4.16 H 14.8 G 0.15 U 6
Residuals in seconds of arc

19891230 413 0.1— 0.0 19971203 369 1.2— 0.0 19971205 369 0.1+
19891230 413 (3.9+ 1.4—) 19971204 704 1.3+ 0.5— 19971221 369 0.0
19891231 413 0.1+ 0.1— 19971204 704 1.1— 1.8— 19971221 369 0.3—
19971203 369 0.0 0.3+ 19971204 704 0.24 0.2— 19971224 369 0.1+
19971203 369 1.0+ 0.6+ 19971205 369 0.2— 0.0 19971224 369 0.2+
1997 XQ2 = 1991 JE3

Id. G. V. Williams

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Marsden

M 98.50498 (2000.0) P Q

n 0.21929408 w 139.72483 +0.79381833  4+0.60815095
a 2.7234419 Q 182.82197 —0.56886748  40.74124837
e 0.0888148 7 2.56999 —0.21504009  +40.28408321
P 4.49 H 125 G 0.15 U 4
Residuals in seconds of arc

19910512 809 0.4— 0.6+ 19971205 504 0.3+ 1.7+ 19971220 132 1.2—
19910512 809 0.4— 0.2— 19971206 504 0.1— 0.1+ 19971223 132 1.7+
19910512 809 0.6— 0.3— 19971206 504 0.4— 0.0 19971223 132 0.4—
19910517 809 0.2— 0.3+ 19971206 504 0.3— 0.0 19971226 132 0.3—
19910517 809 1.0+ 0.5— 19971206 504 0.2— 0.1+ 19971226 132 0.2+
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19910517 809 0.5+ 0.4— 19971206 504 0.1— 0.3+ 19971226
19971129 704 (2.4— 0.7—) 19971207 504 0.0 0.2— 19971228
19971129 704 (2.9— 1.0—) 19971207 504 0.3— 0.0 19971228
19971129 704 14— 1.0— 19971207 504 0.8— 0.5— 19971228
19971129 704 0.8— 0.0 19971207 504 1.4— 0.5— 19971228
19971129 704 (2.8— 0.7—) 19971207 627 0.1— 0.0 19971228
19971130 566 0.4+ 0.8— 19971207 627 0.3+ 1.0— 19971228
19971130 566 0.2+ 0.7— 19971207 627 0.3— 0.2+ 19971228
19971130 566 0.6+ 0.8— 19971209 627 0.1— 04— 19971229
19971204 704 0.1+ 0.3— 19971209 627 (0.9+ 2.14) 19971229
19971204 704 1.24 0.8+ 19971209 627 1.1+ 0.3— 19971229
19971204 704 1.2+ 0.4— 19971220 422 0.2— 0.3— 19971229
19971204 704 0.1+ 0.3+ 19971220 422 0.3— 0.2— 199801 10
19971204 704 0.2+ 0.2+ 19971220 422 0.1— 0.2— 1998 01 10
19971205 504 0.0 1.5+ 19971220 132 0.3— 0.4—

19971205 504 1.0+ 1.3+ 19971220 132 0.24 0.1—

1997 XX3 = 1997 EV39

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 251.19046 (2000.0) P

n 0.12534031 w 137.37973 +0.44675262

a 3.9543540 Q 159.08794 —0.84396888

e 0.1879280 i 5.36765 —0.29686465

P 7.86 H 13.0 G 0.15 U
Residuals in seconds of arc

19970305 704 0.5— 0.4— 19971204 910 0.2+ 0.0 1998 01 08
19970305 704 0.7+ 0.1— 19971206 910 0.2— 0.3+ 19980109
19970306 704 0.0 0.0 19971206 910 0.4+ 0.1— 1998 01 09
19970306 704 0.3— 0.4+ 19971206 910 0.1— 0.3+ 1998 01 09
19971204 910 0.3+ 0.1+ 19980108 910 0.3+ 0.2—

19971204 910 0.3— 0.3+ 19980108 910 0.4+ 0.6—

1997 XT5 = 1991 RCs;5

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 61.29946 (2000.0) P

n 0.17906558 w 255.07583 +0.99098509

a 3.1174152 Q 102.22707 +0.00488956

e 0.1457467 i 7.41968 —0.13388296

P 5.50 H 125 G 0.15 U
Residuals in seconds of arc

19910911 675 0.1— 0.3+ 19971129 704 1.1— 0.2— 19971206
19910911 675 0.3— 0.3— 19971129 704 0.1— 0.1+ 1997 12 06
19910912 675 0.5+ 1.0— 19971129 704 0.8— 0.8+ 19971206
19910912 675 0.3— 0.5— 19971129 704 14— 1.0+ 19971207
19910913 675 1.2— 0.8+ 19971204 704 0.8+ 0.6— 19971207
19910913 675 0.2+ 1.1+ 19971204 704 1.3+ 0.6— 19971207
19910913 675 0.5— 0.2— 19971204 704 1.1+ 1.5— 19971208
19910915 675 0.9— 0.4+ 19971204 704 1.4+ 0.7+ 19971208
19910915 675 0.3+ 0.5+ 19971204 704 044 14— 19971220
19910916 675 0.9+ 04— 19971206 683 0.2— 0.3+ 19971220
19910916 675 1.4+ 0.8— 19971206 683 0.4— 0.0

19971129 704 0.8— 0.5+ 19971206 683 0.3— 0.1+

1997 XX5 = 1991 NDg

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 74.31305 (2000.0) P

n 0.19536435 w 91.02117 +0.84506609

a 2.9415247 Q 236.67380 —0.49774237

e 0.1058321 i 1.08129 —0.19523276

P 5.04 H 135 G 0.15 U
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958
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Residuals in seconds of arc 19971128 566 0.3+ 0.5— 19971205 402 0.7— 0.6— 19971225 402 0.3— 1.0+
19910710 809 0.2+ 1.0+ 19971029 704 1.2+ 2.1+ 19971106 704 2.8— 0.5— 19971128 566 0.6+ 0.2+ 19971205 402 0.7— 0.7— 19971225 402 0.6— 1.0+
19910710 809 0.5+ 0.9+ 19971030 704 1.4+ 1.1— 19971106 704 2.4— 0.0 19971129 704 1.3— 0.8— 19971209 402 0.1+ 0.6—
19910710 809 0.84 0.9+ 19971030 704 0.9+ 0.9— 19971205 910 0.1— 0.7— 19971129 704 (2.7— 1.6—) 19971209 402 0.2+ 0.6—
19910711 809 1.0— 0.3— 19971030 704 1.3+ 0.6— 19971205 910 0.1— 0.5—
19910711 809 0.7— 0.7— 19971030 704 0.7+ 0.9— 19971205 910 0.0  0.5—
1997 XH; o = 1976 UN;~,
19910711 809 0.0 0.8— 19971031 704 0.2— 1.0+ 19971207 910 0.0  0.2— .
19910712 809 0.2— 0.3— 19971031 704 0.0 0.4+ 19971207 910 0.0 0.2— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19910712 809 0.0 0.3— 19971031 704 0.7— 0.4+ 19971207 910 0.1— 0.2— M 328.22322 (2000.0) P Q
19910712 809 0.5+ 0.7— 19971031 704 0.0 0.1+ 19971208 910 0.3+ 0.5— n 0.28531805 w 56.46988 —0.46253737 —0.88174649
19971029 704 2.2+ 2.9+ 19971031 704 0.9— 0.5— 19971208 910 0.2+ 0.5—
19971029 704 3.9+ 0.4+ 19971106 704 3.1— 0.3— 19971209 910 0.0  0.4— a 2.2851597 Q  61.34557 +0.77441686  —0.45267431
19971029 704 1.0+ 1.3+ 19971106 704 2.4— 0.3— e 0.1253319 7 6.06001 +0.43166851  —0.13269924
P 3.45 H 15.0 G 0.15 U 5
1997 XZo = 1983 AO; = 1983 CSy Residuals in seconds of arc
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19761022 381 0.5+ 0.2+ 19971204 704 0.9+ 0.1— 19971208 098 1.2+ 1.
M 332.82023 (2000.0) P Q 19761022 381 0.1— 0.2+ 19971204 704 1.2+ 0.5+ 19971224 108 1.1— O.
n 0.25827432 w 211.86395 —0.35465986 —0.93100086 19761024 381 0.3— 0.5— 19971204 704 0.0 2.0— 19971224 108 0.1+ O.
19971129 704 0.5— 0.1— 19971204 704 0.4+ 0.5— 19971224 108 0.5— 0.
a 2.4420163 Q  259.03175 +0.87525012  —0.29810104 19971129 704 1.5— 0.2+ 19971204 704 (2.3+ 0.1—) 19971228 108 0.1+ O.
e 0.0559854 % 5.04521 +0.32886715  —0.21064940 19971129 704 (2.4— 0.2—) 19971207 098 0.6— 0.6— 19971228 108 0.7+ O.
P 3.82 H 13.1 G 0.15 U 5 19971129 704 (2.5— 0.64) 19971207 098 1.7+ 0.4+ 19971228 108 0.1— O.
Residuals in seconds of arc 19971129 704 1.6— 0.6+ 19971208 098 0.3— 1.1+
19830114 095 0.9+ 0.4+ 19971210 411 0.1+ 0.3— 19971231 411 0.1— 0.1—
19830210 095 0.9— 0.2— 19971210 411 0.3+ 0.1— 19971231 411 0.5+ 0.1— 1997 XM, = 1993 UP = 1995 FY >
19971205 411 0.1+ 0.5+ 19971221 411 0.5— 0.3— Epoch 1997 Dec. 18.0 TT — JDT 2450800.5 Urat
- B poc ec. 18. . rata
19971205 411 0.2+ 0.4+ 19971221 411 0.7— 0.2 M 33 01831 (2000.0) p Q
1997 XA1p = 1996 TF 4 n 0.26440399 w 30.06786 +0.72567844  —0.68796949
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano a 2.4041269 Q 13.41481 +0.62288849  4+0.65109033
M 244.71113 (2000.0) P Q e 0.2050298 7 2.32765 +0.29223403  4+0.32059220
n 0.22418417 w 139.90832 —0.87111658  40.48844767 P 3.73 H 15.0 G 0.15 U 5
a 2.6836925 Q 69.39944 —0.46330051  —0.78318798 Residuals in seconds of arc
e 0.1388673 i 3.10745 —0.16281445 —0.38475377 19931015 400 1.2+ 1.2+ 19950327 691 0.5— 0.2+ 19971204 888 0.3+ 0.
19931015 400 1.4— 1.0— 19950327 691 0.4— 0.0 19971210 888 0.3+ O.
P 4.40 H 13.0 G 0.15 u 5 19931020 399 0.0 0.8— 19950407 691 0.1+ 0.6— 19971210 888 0.6— O.
Residuals in seconds of arc 19931020 399 0.6+ 0.5— 19950407 691 0.4+ 0.6— 19971224 888 (0.5+ 2.
19961007 809 0.5+ 0.4+ 19961010 809 0.6— 0.2— 19971221 411 0.44 0.8+ 19950327 691 0.2— 0.3— 19971204 888 0.2+ 0.9— 19971224 888 0.1— O.
19961007 809 1.6+ 1.0+ 19961010 809 0.9— 0.1+ 19971221 411 1.64+ 0.2+
19961007 809 0.9+ 1.0+ 19971205 411 0.3+ 0.1— 19971221 411 1.5+ 0.1—
19961008 809 0.6— 1.0— 19971205 411 1.2— 0.5— 19971231 411 0.3— 0.5+ 1997 XNig = 1996 PG-
19961008 809 1.3— 0.5— 19971210 411 0.2— 1.0— 19971231 411 1.6— 0.8— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19961008 809 0.2+ 1.1— 19971210 411 0.2+ 0.5+ M 347.45671 (2000.0) P Q
199610107809 0-1 0.2+ A99TIZI0 AL 0.8= 0.5+ n 0.26074762  w  29.09701  —0.10735232  —0.99298277
1997 XB1p = 1959 GH = 1974 OA; = 1986 WLy a 2.4265495 Q 67.10316 +0.90144740  —0.11825908
Id. G. V. Williams e 0.1744378 1 3.08677 +0.41936626  +0.00001273
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano P 3.78 H 15.5 G 0.15 U 5
M 281.64377 (2000.0) P Q Residuals in seconds of arc
n 0.27379679 w 106.66718 —0.97196647 —0.11370917 19960807 608 0.2+ 0.0 19971129 704 0.4+ 0.0 19971208 098 0.1+ 0.2+
19960807 608 0.3+ 0.5+ 19971129 704 0.0 1.0— 19971224 108 0.2— 0.5—
a 2.3488240 Q 67.18833 +0.00452728  —0.88416543 19960809 608 0.2— 0.2— 19971129 704 0.8— 0.1— 19971224 108 1.7+ 0.1—
e 0.1388357 i 12.90039 +0.23507591  —0.45312439 19960809 608 0.3— 0.3— 19971207 098 1.0— 0.0 19971224 108 1.4— 0.2+
P 3.60 H 13.7 G 0.15 U 2 19971129 704 0.1+ 0.4+ 19971207 098 1.2+ 0.6+
Residuals in seconds of arc 19971129 704 0.2+ 0.2+ 19971208 098 0.3— 0.0
19590406 760 0.5— 0.5— 19971129 704 1.0— 0.7— 19971209 402 0.0 0.4—
19590406 760 0.3+ 1.84+ 19971129 704 (2.4— 0.14) 19971210 402 0.7+ 0.1— 1997 XY, = 1985 SZ;
19590415 760 0.2— 1.0+ 19971129 704 1.8— 0.4+ 19971210 402 0.5+ 0.2— _ _—
19590415 760 1.4+ 0.6— 19971204 704 1.5+ 0.8— 19971210 402 0.7+ 0.1— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19740724 413 0.0 1.84 19971204 704 0.8+ 0.1+ 19971214 402 0.2+ 0.3+ M 58.95155 (2000.0) P Q
19861130 381 0.7— 1.8+ 19971204 704 0.3+ 0,7+) 19971214 402 0.6+ 0.1+ n 0.17538920 w  300.95284 +0.99611382  +0.01397517
19861130 381 2.0— 0.6+ 19971204 704 (2.9— 0.7— 19971214 402 0.74+ 0.3+ a 3.1608276 [¢) 58.37762 +0.02627275 +0.89523266
19861201 381 0.9+ 0.4+ 19971205 402 0.4— 0.6— 19971224 900 0.24+ 0.6+ .
19861201 381 0.2+ 0.9+ 19971205 402 0.7— 0.5— 19971224 900 0.1— 0.6+ e 0.1620383 [ 5.86140 —0.08406550  +0.44537981
19971128 566 0.94+ 0.3+ 19971205 402 0.7— 0.5— 19971225 402 0.2— 1.0+ P 5.62 H 13.0 G 0.15 U 6
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Residuals in seconds of arc Residuals in seconds of arc
19850919 095 0.7— 1.1— 19971204 704 1.0+ 0.7+ 19971208 098 1.0+ 1.0+ 19840301 688 0.2— 1.0+ 19971220 411 0.5+ 0.3— 19971228 411 0.6— 0.
19850920 095 0.8+ 0.9+ 19971204 704 0.3+ 0.7+ 19971208 098 0.3— 1.4+ 19840301 688 1.5— 0.9— 19971220 411 0.6+ 0.2— 19971228 411 1.7— 0.2—
19971129 704 0.5— 0.1— 19971204 704 0.5— 0.5+ 19980103 108 3.3+ 1.0— 19840306 688 0.7+ 0.8+ 19971221 411 0.6+ 0.5— 19980104 411 0.1+ 1.1+
%ggzﬁ gg ;811 8.2— 84111— }83;383 ;83 8}_ g.%+ %3328%83 }82 ;.3+ 8'5_ 19840306 688 1.0+ 1.0— 19971221 411 0.3+ 0.3— 19980104 411 0.1+ 0.9+
A— 04— d— 0.7+ 5+ 0.6—
19971129 704 33— 17— 19971207 098 08— 07— 19980103 108 07— 0.4+ 1997 YU = 1996 RV,
19971129 704 0.7— 0.2+ 19971207 098 0.6— 0.2— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
_ M 35.02134 (2000.0) P Q
9T XRu = 1983 RM; n 0.17708107  w  303.64777  +0.62391229  —0.78087058
s _ a 3.1406627 Q 107.71859 +0.72742228  4+0.56567898
E/Ipo"hf&ggg?gg' 18.0TT = {g&gé?ow% p Nakano Q e 0.1907798 i 1.87810 +0.28564013  40.26504418
n 0.22338628  w 6.27283  +0.65983633  +0.72636367 gesi duals"frfsecon & of ag 14.0 G 015 v 4
a 2.6900791 Q2 305.20623 —0.69923377  40.49981170 19960907 691 0.3— 0.0 19971220 411 1.0— 0.4— 19980102 704 0.0 0.
e 0.1828220 7 13.61834 —0.27511480  4-0.47178818 19960907 691 0.3— 0.4— 19971221 411 0.1+ 0.7— 19980102 704 0.1+ O.
T fome G0l U lmhener o1 B 00 i en en wmn o op o
Residuals in seconds of arc : ' : : Y
19830901 095 0.2— 0.1— 19971205 905 1.0— 0.5+ 10971224 385 2.0+ 1.0— %ggg 83 g gg} 8‘3 8'3* igg;ggg ggg 8'?* 8'613* 19980104 411 0.1- 0.
19830911 095 0.2+ 0.1+ 19971221 905 0.0 0.5+ 19980103 886 0.4— 0.3+ 10971220 411 11+ 09 10980105 704 0~0+ 0~3+
19971205 905 0.6+ 0.1— 19971221 905 0.2— 0.0 19980103 886 1.0— 0.2— A+ 0. : B3+
1997 YX = 1982 BP;> = 1990 BN, = 1990 DM; = 1992 OYy
1997 YD = 1975 VB3 = 1980 BT
Epoch 1997 Dec. 18.0 T3T DT 2 458800_5 Nakano Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 8.12556 (2000.0) P Q e 0 24144502 (32(7]0622341 +0 0001(?7209 0 999(31553
n . w . . —U.
o dmimn g lomum omear _os A v
e 0.1990607 i 143020 +0.38367115  +0.14849512 < 0 SaR0Tos Lo e 030856148 - 0.01200594
P 3.63 H 14.9 G 0.15 U 4 . h : :
Residuals in seconds of arc Residuals in seconds of arc
02 055 0B 0 ooriaon 704 (9= 254) 1071210 411 Lo+ 03 19820130 675 04 04— 10020731 809 07+ 02y 10971225 3% 02
19751107 095 (7.3+ 6.3+) 19971204 704 14— 02+ 19971227 411 0.5+ 0.1— 19900124 033 0.5+ 0.4— 19920731 809 0.5— 0.0 19971225 358 1.6+ O.
19800123 095 0.2— 0.9— 19971218 411 0.6+ 0.3+ 19971227 411 0.24 0.4+ 19900125 033 0.3— 0.1+ 19971220 411 0.6— 0.0 19971226 358 0.2— 0.
19971204 704 04— 0.2+ 19971218 411 0.5+ 0.1+ 19980104 411 03— 0.0 19900223 033 0.2+ 0.5— 19971220 411 0.7— 0.2+ 19971226 358 0.1+ O.
19971204 704 1.5— 0.6+ 19971219 411 0.8+ 0.2— 19980104 411 0.1— 0.1+ 19900223 033 0.4— 0.1+ 19971221 411 0.5— 0.6+ 19971228 411 0.2— 0.
19920730 809 0.1— 0.5— 19971221 411 0.3— 0.1+ 19971228 411 0.4— 0.
1997 YQ = 1989 RJ; = 1993 VM3 19920730 809 0.2— 0.1+ 19971224 358 (3.4— 1.34) 19980104 411 0.2+ 0.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19920730 809 0.2+ 0.3— 19971224 358 0.0 0.5+ 19980104 411 0.0 0.
M 66.39772 (2000.0) P Q .
n 0.26575116 w 171.61431 +0.98364278 —0.17964375 %)ggZthg[S)’?_Dlegg:%SOHTwT — JDT 2450800.5 Nakano
a 2.3959951 Q 198.75040 +0.16278711 +0.91797779 ]\/}) 101 81598. ’ - (2000.0) ’ P Q
; g.%&)85184 qu 1426.35858 G+0.0(7)71151829 +[}).353616§9 n 0.28845257 w 75.41879 +0.91960902  +0.38624886
Residuals 'in seconds of arc . . a 2.2685748 Q 261.81932 —0.38250372 +0.83886841
19890903 511 1.2+ 1.9— 19890908 511 0.6— 0.2— 19971220 411 0.1— 0.0 € 0.2158598 v 4.15000 —0.08949947  4-0.38355132
19890903 511 (3.64+ 2.0—) 19890908 511 (3.44+ 1.54) 19971221 411 0.64+ 0.3+ P 3.42 H 145 G 0.15 U 5
19890903 511 (4.2+ 1.7—) 19931111 399 0.2+ 1.6— 19971221 411 0.4+ 0.2— Residuals in seconds of arc
19890905 511 0.2+ 0.7+ 19931111 399 0.7— 1.1+ 19971228 411 0.3+ 0.2— 19930918 675 0.2— 0.4— 19971220 411 0.4+ 0.2+ 19971228 411 1.3+ 0.
19890905 511 0.5— 1.4+ 19931116 399 0.6— 0.5+ 19971228 411 0.5+ 0.2— 19930922 675 0.2+ 0.5+ 19971221 411 1.5— 0.0 19980104 411 0.5— 0.
19890906 511 0.1— 0.8— 19931116 399 1.0+ 0.8+ 19980104 411 0.7— 1.3— 19930922 675 0.1— 0.1— 19971221 411 0.2— 0.1— 19980104 411 0.5+ 1.
19890906 511 (0.3+ 2.64+) 19971220 411 0.4— 0.4+ 19980104 411 09— 0.0 19971220 411 0.1+ 0.8— 19971228 411 0.1— 0.6+
1997 YR = 1984 ER 1997 YZ = 1986 VV = 1986 XA,
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 321.50927 (2000.0) P Q M 240.93545 (2000.0) P Q
n 0.27622785 w 27.79293 —0.85768781 —0.50976050 n 0.17964619 w 301.54625 —0.96796457  —0.04057676

a 2.3350225 Q  121.40297 +0.45593567  —0.81443893 a 3.1106946 Q  237.24782 +0.10040910  —0.96706706
e 0.1377816 1 4.51571 +0.23768525  —0.27718848 e 0.0953895 1 17.13515 —0.23013605  —0.25126644
P 3.57 H 143 G 0.15 U 5 P 5.49 H 125 G 0.15 U 4
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Residuals in seconds of arc 19900125 887 0.6— 0.7+ 19971223 327 0.1+ 0.2—
19861103 046 0.8+ 0.3— 19971029 704 0.9+ 0.0 19971219 426 0.3+ 0.5— 19971221 327 0.3+ 0.4— 19971224 327 0.1— 0.0
19861104 046 1.0+ 1.0— 19971029 704 0.3+ 0.3+ 19971219 426 0.3— 0.2—
19861107 046 1.7— 0.1— 19971029 704 0.5+ 0.4+ 19971219 426 0.1+ 0.3—
19861107 046 (4.1— 0.5—) 19971030 704 0.7+ 0.0 19971221 426 0.0 0.4+
19861201 010 (0.6— 4.2—) 19971030 704 1.1+ 0.9+ 19971221 426 0.1— 0.2— _ _
19861201 010 (0.7— 5.2—) 19971030 704 1.3+ 0.5— 19971221 426 0.2— 0.0 1997 YY, = 1987 SB1, = 1991 PPs
19861201 010 (0.8+ 6.6—) 19971030 704 1.2+ 0.9— 19971225 426 0.3— 0.8+ Id. S. Nakano
19971022 704 0.2— 1.6+ 19971106 704 1.4— 0.7— 19971225 426 0.0 0.3+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19971022 704 0.1+ 0.3+ 19971106 704 1.1— 1.0— 19971225 426 0.1+ 0.5+ M 32.01594 (2000.0) P Q
19971022 704 0.7— 1.7+ 19971106 704 1.1— 0.9— 19971229 426 0.2— 0.5+
19971022 704 0.0 0.8+ 19971106 704 1.0— 13— 19971229 426 02— 0.1— n 0.20637622 w  325.41903 +0.54157374  —0.83811875
19971029 704 1.0+ 0.24 19971106 704 0.9— 0.6— 19971229 426 0.3+ 0.2+ a 2.8359350 Q 91.70768 +0.78526841  +0.47666962
e 0.1424491 7 3.74168 +0.30008566 +0.26522262
1997 YC, = 1971 SH; P 4.78 H 135 G 0.15 U 4
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams Residuals in seconds of arc
M s (20001) ’ Q Lo B OLT Ne I e s A lmmhor b o
2— A4+ . . . .
n 0.27067381 w 282.45914 +0.99384096  +0.09279224 19910802 809 1.4+ 0.5— 19971221 411 0.9+ 0.4— 19980102 704 0.1+ O.
a 2.3668563 Q 72.24054 —0.05949346  +0.90797796 19910802 809 0.1— 1.2— 19971224 411 0.3— 0.2— 19980102 704 0.1+ O.
e 0.2144914 i 3.64703 —0.09349156  +0.40861426 19910802 809 0.0 0.2+ 19971224 411 0.2— 0.1— 19980102 704 0.2+ O.
P 3.64 H 140 G 015 v 4 19910807 809 02— 0.55 19971231 411 04— 021
Residuals in seconds of arc ' 2 ’ '
19710926 805 0.5+ 0.4+ 19971219 327 0.1+ 0.2+ 19971228 566 0.3+ 0.7—
19710927 805 0.5— 0.4— 19971219 327 0.1— 0.1— 19971228 566 0.4+ 0.6—
19971205 691 0.2+ 0.1+ 19971220 327 0.1+ 0.0 19971229 327 0.1+ 0.1+
19971205 691 0.1+ 0.2— 19971220 327 0.2+ 0.0 19971229 327 0.0 0.2— 1997 YP> = 1995 DPy
19971205 691 0.1+ 0.2— 19971220 327 0.0 0.2+ 19971229 327 0.2+ 0.2— 1d. G. V. Williams
19971219 327 0.7+ 0.7+ 19971221 691 1.4— 0.2— 19980105 327 0.0 0.8+ Evoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19971219 327 0.7+ 0.6+ 19971221 691 1.3— 0.2— 19980105 327 0.1+ 0.3+ % C e :
19971219 327 0.9+ 0.1+ 19971221 691 1.8— 0.3— 19980105 327 0.1— 0.7+ M 63.28443 (2000.0) P Q
19971219 327 0.4+ 0.3— 19971228 566 0.2+ 0.7— n 0.29024181 w 168.06147 +0.96094049  —0.27469113
a 2.2592419 Q 207.95302 +0.24762794  4+0.90782953
1997 YS; = 1989 VNN, e 0.1865722 i 4.12724 +0.12358709  +0.31684433
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams P 3.40 H 134 G 0.15 U 5
M 67.86618 (2000.0) P Q Residuals in seconds of arc
n 0.26267670 w 292.79026 +0.83799789  —0.53154863 19950225 691 0.2+ 0.0 19971221 620 0.0  0.24+ 19971224 358 (2.6— 1.
a 2.4146546 9] 99.52303 +0.53520762 +0.75658858 19950225 691 0.24 0.0 19971221 620 0.2+ 0.4— 19971225 358 0.9— O.
C0L0S6 i TISSI0 COI0GH0SL  08sRTTS e bas b e oon 00 lmhn g oo o
P 3.75 H 14.5 G 0.15 U 5 19950226 691 0.6+ 0.3— 19971222 620 0.8+ 0.3+ 19971226 358 0.2— 0.
Residuals in seconds of arc 19950226 691 0.1+ 0.1+ 19971223 620 0.1+ 0.2— 19971226 358 1.0— O.
19891103 809 1.9+ 0.0 19971204 910 0.2— 0.2— 19971222 327 0.0  0.4— 19950227 691 0.4— 0.5+ 19971224 620 1.0— 0.4+ 19971229 620 1.7+ O.
19891103 809 0.3+ 0.1+ 19971204 910 0.1+ 0.0 19971224 327 0.2— 0.6— 19950227 691 0.2— 0.6+ 19971224 620 0.8— 0.3— 19971229 620 1.3+ 0.
19891103 809 1.0— 0.2— 19971220 327 0.4+ 0.4+ 19971224 327 0.3— 0.4— 19950227 691 0.3— 0.6— 19971224 358 0.24 0.4— 19971229 620 0.1— O.
19891106 809 0.1— 0.0 19971220 327 0.5+ 0.0 19971224 327 0.3— 0.3—
19891106 809 0.6— 0.4— 19971220 327 0.2+ 1.5+ 19971229 566 0.3— 0.3+
19891106 809 0.4— 0.5+ 19971222 327 0.2+ 0.3— 19971229 566 0.2+ 0.0
19971203 910 0.1— 0.1— 19971222 327 0.1— 0.3— 19971229 566 0.0 0.3+ 1997 YRs = 1992 WV,
1997 YX,; = 1990 BQ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
L= - M 330.84449 (2000.0) P Q
%’06}1314959282‘;? 18.0 TT = J];()T(](fé50800~5 P Williams n 019033593  w  213.97122  —0.21925729  —0.93460880
: (2000.0) Q a 2.9931067 Q  250.09855 +0.94823921  —0.13654378
n 0.24270720  w 0.92239  —0.37995912  —0.92289104 e 0.2240502 i 17.32826  +0.22971425  —0.32842381
a 2.5453506 Q  111.41086  +0.84824363  —0.37457186 P 518 1.5 a o1s U 3
e 0.2275076 7 3.84783 +0.36893606  —0.08926391 Residuals in seconds of arc
P 4.06 H 145 G 015 U 5 19921122 675 0.3+ 0.4+ 19971222 327 0.0 0.1— 19971230 327 0.0 O.
Residuals in seconds of arc 19921122 675 0.5— 0.2— 19971222 327 0.0 0.0 19971230 327 0.0 0.
19900121 887 1.1— 0.0 Y 19971221 327 0.1+ 0.3— 19971224 327 0.0 0.0 19921124 675 0.5— 0.5+ 19971222 327 0.0 0.0 19980104 327 0.0 O.
19900121 887 1.4+ 0.4+ Y 19971221 327 0.0 0.3— 19971224 327 0.2— 0.3+ 19921124 675 0.7+ 0.6— 19971225 327 0.2— 0.1— 19980104 327 0.2+ O.
19900124 887 0.6— 0.1— 19971221 327 0.0 0.2— 19980104 327 0.3— 0.5+ 19971126 566 0.1+ 0.1+ 19971225 327 0.2— 0.4— 19980104 327 0.2— 0.
19900124 887 0.8+ 0.9— 19971223 327 0.3+ 0.0 19980104 327 0.2— 0.5+ 19971126 566 0.2— 0.1+ 19971225 327 0.3+ 0.0
19900125 887 0.0 0.2— 19971223 327 0.1+ 0.0 19980104 327 0.2— 0.4+ 19971126 566 0.1+ 0.0 19971230 327 0.0 0.0
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1997 YW3 = 1992 SBos

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 18.00416 (2000.0) P Q

n 0.21500895  w  73.71574  +0.57508611 —0.81686216
a 2.7595082 Q  340.96991  +0.68821507  +0.51270459
e 0.2345584 i 7.90738  40.44230756  +0.26432975
P 458 H 130 G 015 U 4

Residuals in seconds of arc

19920930 675 0.4— 0.5— 19971222 327 0.1— 0.0 19980102 327 0.1+
19920930 675 0.3+ 0.6+ 19971222 327 0.0 0.0 19980102 327 0.1—
19921003 675 0.24 0.3— 19971224 327 0.0 0.1— 19980102 327 0.0
19921003 675 0.1— 0.3+ 19971224 327 0.1+ 0.0 19980102 327 0.1+
19971222 327 0.1— 0.1— 19971224 327 0.1+ 0.2—

1997 YX;3 = 1984 AD

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 41.64947 (2000.0) P

Q
—0.42879401

n 0.21223973 w 85.99944 +0.80471055

a 2.7834596 Q  298.93982 40.14892585  40.81529116

e 0.4202092 ) 27.98020 40.57468429  40.38914782
P 4.64 H 135 G 0.15 U 4
Residuals in seconds of arc

19840105 688 1.0+ 2.0+ 19971224 327 0.1+ 0.0 19980108 658 0.0
19840105 688 2.4— 1.5— 19971224 327 0.1+ 0.2— 19980109 658 0.0
19840107 675 1.2— 1.5+ 19971229 566 0.3— 0.9— 19980109 658 0.2—
19840107 675 1.6+ 0.2— 19971229 566 0.2— 0.7— 19980109 658 0.2—
19840108 688 1.1+ 1.7— 19971229 566 0.2— 0.8— 19980110 658 0.2—
19840108 688 (6.1+ 2.24) 19980104 327 0.0 0.0 19980110 658 0.2+
19971222 327 0.1— 0.6+ 19980104 327 0.1+ 0.3— 19980110 658 0.3—
19971222 327 0.2+ 0.7+ 19980104 327 0.0 0.2— 19980110 046 0.5+
19971222 327 0.3+ 0.4+ 19980108 658 0.2— 0.2+ 19980110 046 0.3+
19971224 327 0.24+ 0.0 19980108 658 0.5— 0.2+ 19980110 046 0.6+
1997 YA, = 1993 PE;

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 101.15297 (2000.0) P

Q
+0.12221284

n 0.30113152 w 38.73465 +0.99021009

a 2.2044415 Q  314.10258 —0.13953985  4-0.87898051
e 0.1876464 i 5.38879 +0.00355026  +0.46093089
P 3.27 H 14.5 G 0.15 U 5
Residuals in seconds of arc

19930815 010 1.6+ 14— 19930819 010 0.2+ 0.2+ 19971224 327 0.1+
19930815 010 0.0 1.2— 19930820 010 0.5— 0.7+ 19971224 327 0.3—
19930816 010 0.1— 0.1— 19971222 327 0.3— 0.3+ 19980104 327 0.4—
19930816 010 0.94 0.3— 19971222 327 0.0 0.4+ 19980104 327 0.2+
19930816 010 0.0 0.9+ 19971222 327 0.6+ 0.5+ 19980104 327 0.2—
19930819 010 1.8— 0.9+ 19971224 327 0.24 0.8+

1997 YH,; = 1996 TM,o

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 62.89751 (2000.0) P Q

n 0.20531534 w 336.25177 +0.81070331  —0.58379646
a 2.8456957 Q 59.53908 +0.54500366  +0.72505213
e 0.0757176 ) 2.93037 +0.21384843  40.36535064
P 4.80 H 14.0 G 0.15 U 4

Residuals in seconds of arc

19961008 809 0.3+ 0.0 19971203 691 0.4— 0.3— 19971223 327 0.0

19961008 809 0.7— 0.2— 19971203 691 0.2— 0.5— 19971224 327 0.5—
19961008 809 0.84 0.2— 19971203 691 0.2— 0.4-— 19971224 327 0.6—
19961010 809 0.2— 0.1— 19971220 327 (0.3+ 2.74+) 19971224 327 0.1—

1+

COOO0000000
+

BARNW—ROFON UL

T+

1998 JAN. 1
19961010 809 0.24 0.3+ 19971220 327 0.5 0.3+ 19971224 327 0.1+
19961010 809 0.5— 0.7+ 19971220 327 0.6+ 0.3+ 19971228 566 0.0
19970929 691 0.2— 0.6— 19971223 327 0.2+ 0.1— 19971228 566 0.5+
19970929 691 0.24 0.5— 19971223 327 0.1+ 0.3+ 19971228 566 0.2+
19970929 691 0.1+ 0.5— 19971223 327 0.1— 0.2+

1997 YK, = 1979 SV; = 1988 FH> = 1988 GK: = 1993 DR
Id. S. Nakano, G. V. Williams

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 195.24098 (2000.0) P Q

n 0.18141444  w  281.05003  +0.37955231  +0.92495457
a 3.0904483 Q  11.31790  —0.80412314  +0.34049396
e 0.1369151 i 584244  —0.45752161  +0.16888726
P 5.43 H 120 G 015 U 2

Residuals in seconds of arc

19790923 095 0.7— 1.3+ 19930225 399 (6.2— 2.14) 19980104 327 0.3—
19880318 054 0.3+ 0.3+ 19971223 327 0.0 0.5+ 19980104 327 0.4—
19880413 054 0.1— 0.3+ 19971223 327 1.24 0.1+ 19980105 411 0.4+
19930215 399 0.7— 0.7+ 19971223 327 0.5— 0.3+ 19980105 411 0.1+
19930215 399 (3.0— 0.94) 19971224 327 0.3— 0.2+ 19980106 411 0.9+
19930221 399 1.3+ 1.4+ 19971224 327 0.6— 0.3+ 19980106 411 0.3—
19930221 399 0.5+ 0.5— 19971224 327 0.5— 0.4+

19930225 399 (4.1— 3.84) 19980104 327 04— 0.1+

1997 YM, = 1989 YT

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 88.78660 (2000.0) P Q

n 0.23826018 w 57.64664 +0.82675413  4+0.51726882
a 2.5769248 Q 270.31276 —0.56116353  +0.73058020

e 0.1740575 7 12.77721 —0.03966238  40.44574155
P 4.14 H 14.0 G 0.15 U 7
Residuals in seconds of arc

19891225 033 0.1+ 0.7— 19971222 426 0.2— 0.1+ 19971226 426 0.0
19891226 033 0.2— 0.3+ 19971224 426 0.1— 0.2— 19971226 426 0.3+
19891226 033 0.1+ 0.4+ 19971224 426 0.4+ 0.0 19971227 426 0.1+
19971222 426 0.6— 0.1— 19971224 426 0.3— 0.2— 19971227 426 0.1+
19971222 426 0.2— 0.2— 19971226 426 0.3+ 0.2+ 19971227 426 0.3+
1997 YO, = 1977 XA

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Urata

M 300.03407 (2000.0) P Q

n 0.19130684 w 73.89964 —0.73410585  —0.65584734
a 2.9829711 Q 64.75179 +0.52460255  —0.71228821

e 0.0592133 i 11.21650 +0.43113892  —0.25001954
P 5.15 H 125 G 0.15 U 5

Residuals in seconds of arc

19771207 675 0.2— 0.1+ 19971224 905 0.4— 0.3+ 19971231 385 0.5—
19771208 675 0.2+ 0.1— 19971224 905 0.4— 0.0 19971231 385 0.5—
19971221 905 0.2— 0.5— 19971227 886 1.84 0.8+ 19971231 886 0.5—
19971221 905 0.2— 0.1— 19971227 886 0.2+ 0.0 19971231 886 0.7+
1997 YW; = 1985 ME = 1989 FM

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 341.96768 (2000.0) P Q

n 0.21043972 w 63.45860 —0.60491966  —0.79052778
a 2.7993094 Q 64.09308 +0.68753470  —0.57908776
e 0.0969683 i 6.10051 +0.40170666  —0.19930678
P 4.68 H 129 G 0.15 U 5
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Residuals in seconds of arc 1997 YD1p = 1984 BX; = 1995 EC;
19850621 474 1.3— 1.0— 19890401 402 1.2+ 0.2+ 19971228 566 0.4+ 0.6— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19850621 474 0.7+ 0.4— 19971225 411 0.9— 0.9— 19971228 566 0.4+ 0.4— M 181.07076 (2000.0) P Q
19890330 402 0.6+ 0.94 19971225 411 0.8— 0.1— 19971228 566 0.8+ 0.6— : -
19890330 402 1.3— 0.1— 19971227 411 0.2— 0.1+ 19980103 411 0.3+ 1.4+ n 0.27944595 w 318.46000 +0.31486955  4-0.94805985
19890401 402 (4.7+ 0.0 ) 19971227 411 0.1— 0.8— 19980103 411 0.1— 0.5+ a 2.3170612 Q  329.81160 —0.84540644  +0.25851082
e 0.1080738 7 5.15295 —0.43144539  +0.18535015
P 3.53 H 135 G 0.15 U 5
1997 YO, = 1991 VX, E}%iigilgés i(gse%oilfs 8f221rc 19971225 566 0.2+ 0.4— 19971230 566 0.1+ 0.2+
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano 19840126 675 0.3— 0.3+ 19971225 566 0.4+ 0.5— 19971230 566 0.1— 0.2—
M 346.62492 (2000.0) P Q 19950305 399 0.7+ 0.2— 19971225 566 0.1— 0.4— 19971230 411 0.4— 0.1—
n 0.19128632 w 39.64548 —0.78968177 —0.58124400 19950305 399 0.1— 0.2+ 19971228 411 0.5+ 1.1+ 19971230 411 0.5+ 0.1—
a 2.0831845 Q10372171 10.49901350  —0.79470919 19950306 399 11— 0.4+ 19971228 411 0.6+ 0.14 19980104 411 08— 0.3+
. 0.0637820 y 1166161 1035691488 —0.17490775 19950306 399 0.6+ 0.4 19971230 566 0.2— 0.1 19980104 411 0.5— 0.0
P 5.15 H 13.1 G 0.15 U 5 1997 YPo = 1993 RH; = 1995 DO~
Residuals in seconds of arc Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19911109 809 0.7— 1.2+ 19911112 809 0.0 0.1+ 19971228 411 0.2+ 0.1+ M 316.65202 (2000.0) P Q
19911109 809 0.6+ 0.9— 19971227 411 0.3— 0.1+ 19980105 411 0.3— 0.4+
O+ 09— BT 0t al o8- 04 n 0.30089527  w  153.17704  —0.91756737  —0.39754508
oI 1115 809 051 03T looriaas a1l oaL g3z 19980105 AT 0.0 04+ a 2.2055952 Q 341131 +0.34693998  —0.80712742
e 0.0632919 i 5.10412 +0.19417200  —0.43646677
P 3.28 H 15.2 G 0.15 U 4
Residuals in seconds of arc
1997 YAs = 1991 LQ, = 1991 NH . 19930915 809 1.1+ 0.2— 19950224 691 0.2— 0.7+ 19971228 411 0.8— 0.9+
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19930915 809 0.5— 0.8— 19950224 691 1.4— 0.7+ 19971228 411 (2.8— 0.1+)
M 281.36967 (2000.0) P Q 19930915 809 1.1— 0.8— 19950224 691 0.1— 0.4+ 19971230 411 0.3+ 0.1—
n 025691140  w  317.12809  —0.86359497  +0.46457467 o e Ot e oo oat 0T Isotey Al oat oiT
3— 0. 34+ 1.1— 19980105 411 0.4+ 0.5+
a 2.4506453 2 251.52869 —0.38835878  —0.86071369 19930917 809 1.2+ 0.5— 19950307 691 0.5+ 1.1— 19980105 411 0.0  0.3—
e 0.2145625 7 11.91926 —0.32152945 —0.20818818
P 3.84 H 135 G 0.15 U 4 1997 YSio = 1989 RP>, = 1989 WB;, o
Residuals in seconds of arc Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19910606 809 0.4— 0.9+ 19971222 327 0.5— 1.0— 19971229 684 0.0 0.2+ M 92.55324 (2000.0) P Q
19910606 809 0.1+ 0.6+ 19971222 327 0.4— 1.0— 19971229 684 0.1— 0.3+ n 0.26372662 w  165.90942 40.96509010 —0.26076445
19910606 809 0.5— 0.7+ 19971222 327 0.4— 0.9— 19971229 327 0.0 0.4+ a 2.4082417 Q 209.24156 +0 23517458 +0 90400341
19910608 809 0.1— 0.7— 19971227 684 0.2— 0.5— 19971229 327 0.1+ 0.3+ : . : : :
19910608 809 0.1— 0.2— 19971227 684 0.1+ 0.5— 19971229 327 0.1— 0.2+ e 0.1262007 7 2.88143 +0.11529968  40.33879160
19910608 809 0.4— 0.5— 19971227 684 0.1— 0.2— 19971230 684 0.6+ 0.7+ P 3.74 H 13.0 G 0.15 U 4
19910710 675 0.2+ 1.3— 19971228 684 0.0 0.1+ 19971230 684 0.5+ 0.6+ Residuals in seconds of arc
}ggi 8; 19 g;g égi 8~g igg;ggg ggi 8'3— 8?2;_ 19971230 684 0.6+ 0.6+ 19890907 033 0.2— 0.7+ 19891126 877 (0.24+ 3.0—) 19971229 327 0.1— 0.1+
: 3= 2= 04— 19890908 033 0.4+ 0.5+ 19891201 877 1.8+ 0.1— 19980104 327 0.4+ 0.1—
19910711 675 0.2— 0.1— 19971229 684 0.1+ 0.3+ 19800908 033 0.2— 0.3+ 19891201 877 1.1— 0.2— 19980104 327 0.5+ 0.1—
19891121 877 0.4— 0.6+ 19971222 327 0.3— 0.7+ 19980104 327 0.4+ 0.1—
19891121 877 0.8+ 0.5+ 19971222 327 0.0 0.4+ 19980107 691 (1.74+ 2.7—)
19891125 877 0.0 0.1+ 19971222 327 0.4— 0.3+ 19980107 691 0.1— 0.5—
1997 YB1g = 1987 SV19 = 1991 NC; 19891125 877 1.0— 2.1— 19971229 327 0.0 0.2+
Id. T. Urata 19891126 877 (0.4+ 4.3—) 19971229 327 0.3— 0.2—
i 2(2)'3(1522411172 (%(1)203(7)2107 +0 30957650 0946(826827 1d. T. Urata, S. Nakano
n : w : : 0 Epoch 1997 Dec. 18.0 TT = JDT 2450800. Nak
a 27712680 Q31331026 +0.82527648  +0.31301760 [boch 1997 Dec. 18.0 “](2000.0‘;’0800 b P q
e 0.2079467 i 6.85408 +0.47224908  +0.07389489 n 0.29693660  w  247.22021  +0.09554516  —0.99529371
fR’esi duals'iilsecon & of afcf 13.1 G 015 u 4 a 2.2251548 Q 19731143  +0.93206083  +0.09515545
e 0.0276065 i 3.11557  +0.34947638  +0.01832695
19870917 095 1.2+ 0.7— 19910711 809 0.8— 0.9— 19971231 886 1.1+ 0.6+
19870923 095 1.3— 0.8+ 10910711 809 1.2+ 0.9— 10971231 886 0.8+ 0.4— P 3.32 H 140 G 015 U 3
19910710 809 0.1+ 1.3+ 19910711 809 1.4+ 0.9— 19980103 886 0.6+ 0.2— Residuals in seconds of arc
19910710 809 0.2+ 1.4+ 19971225 888 2.3— 0.9— 19980103 886 0.4+ 0.1— 19901117 372 0.5— 3.6+ 19960714 809 2.2— 0.2+ 19971231 888 0.2— 0.0
19910710 809 0.3+ 1.5+ 19971225 888 1.3— 0.3— 19980107 886 1.1+ 0.1+ 19901117 372 (2.8— 5.14) 19960714 809 0.1+ 0.4— 19971231 888 0.1+ 0.2+
19910711 809 1.3— 1.0— 19971227 888 1.1— 0.9+ 19980107 886 0.8+ 0.1— 19930917 809 1.1+ 1.0— 19960714 809 0.5— 0.3— 19971231 411 0.1— 0.2—
19910711 809 1.1— 0.9— 19971227 888 0.3— 0.0 19930917 809 0.7+ 1.2— 19960716 809 2.3+ 1.7+ 19971231 411 0.7— 0.1—
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19930917 809 0.6— 1.5— 19960716 809 0.3— 0.9+ 19980101 411 0.5—
19930918 809 (4.0+ 0.6—) 19960716 809 (0.3+ 3.3+) 19980101 411 0.3—
19930918 809 (3.8+ 0.7—) 19971227 888 0.9+ 0.5— 19980102 886 0.4—
19930918 809 (3.6+ 0.9—) 19971227 888 0.7+ 0.8— 19980102 886 0.2+
1997 YB,4 = 1994 BO
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 16.76160 (2000.0) P Q
n 0.24245410 w 331.26395 +0.01077317  —0.97536302
a 2.5471217 Q 117.35382 +0.95832265  —0.05284084
e 0.2098536 ) 14.36403 +0.28548490  +0.21418408
P 4.07 H 134 G 0.15 U 5
Residuals in seconds of arc
19940117 098 0.2— 0.5+ 19971231 411 0.2+ 0.3+ 19980106 411 0.2—
19940117 098 0.0 0.2— 19971231 411 0.2— 0.1— 19980106 411 0.1+
19940118 098 0.2— 0.3+ 19980101 411 0.3+ 0.2—
19940119 098 0.3+ 0.6— 19980101 411 0.3— 0.1—
1997 YF14 = 1994 CY,
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
M 19.31256 (2000.0) P Q
n 0.24344345 w 155.48785 +0.00079156  —0.99670092
a 2.5402161 Q 294.38067 +0.90214956  +0.03572525
e 0.1605316 i 5.11208 +0.43142270  —0.07287649
P 4.05 H 15.1 G 0.15 U 6
Residuals in seconds of arc
19940211 691 0.4— 0.0 19940212 691 0.7+ 0.2— 19980101 411 0.7+
19940211 691 0.3— 0.0 19940212 691 0.2— 0.2— 19980101 411 0.9—
19940211 691 0.3— 0.0 19971231 411 0.1+ 0.3+ 19980106 411 0.0
19940212 691 0.5+ 0.4+ 19971231 411 0.0 0.3— 19980106 411 0.1—
1997 YX 5 = 1979 ODy; = 1995 LP
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
M 185.57252 (2000.0) P

Q
+0.93778076

n 0.18609894 w 350.12526 +0.26348375

a 3.0383662 Q 294.86014 —0.86718979  4+0.12756814
e 0.1150957 i 14.43286 —0.42256145  40.32294522
P 5.30 H 13.0 G 0.15 U 3
Residuals in seconds of arc

19790726 675 1.1— 2.1+ 19950606 691 0.0 0.3— 19980102 691 1.0+
19790727 675 0.8+ 14— 19971130 691 0.8— 0.0 19980102 691 1.1+
19950603 691 0.3+ 0.8+ 19971130 691 1.1— 0.0 19980102 691 1.1+
19950603 691 0.2+ 0.4+ 19971130 691 0.8— 0.3— 19980108 704 (3.1+
19950603 691 0.14 0.5+ 19971229 691 0.0 0.2+ 19980108 704 (2.4+
19950606 691 0.1— 0.9— 19971229 691 0.0 0.1— 19980108 704 (3.3+
19950606 691 0.3— 0.6— 19971229 691 0.7— 0.0 19980108 704 (2.4+
1997 YJis = 1988 EV = 1990 WA,

Id. T. Urata

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 358.61889 (2000.0) P Q

n 0.28183076 w 63.65147 +0.15102195  —0.98738692
a 2.3039716 Q 17.85487 +0.84269660  40.10345597
e 0.1795948 7 8.91859 40.51677347  40.11984963
P 3.50 H 13.0 G 0.15 U 5
Residuals in seconds of arc

19880313 054 1.2+ 0.1+ 19901120 095 1.54 2.1— 19980103 385 0.3+
19880313 054 0.7+ 0.3— 19971231 905 0.3+ 0.1+ 19980106 886 0.9—
19880314 054 2.1— 0.1— 19971231 905 0.1— 0.3— 19980106 886 0.4—
19901120 095 1.3— 1.0+ 19980103 385 0.5+ 0.8
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1997 YQi6 = 1984 WR4
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5

1998 JAN. 12

Williams

M 40.56147 (2000.0) P

n 0.23161113 w 334.93252 +0.80473937

a 2.6260103 Q 61.43105 +0.55325242

e 0.2765585 7 3.06299 +0.21518901

P 4.26 H 14.0 G 0.15 U

Residuals in seconds of arc

19841120 010 0.6+ 0.0 19971224 327 0.1— 0.2+ 1998 01 03
19841121 010 0.6— 0.1— 19971224 327 0.1+ 0.1+ 1998 01 03
19971203 691 0.4— 0.5+ 19971224 327 0.44 0.0 1998 01 07
19971203 691 0.14 0.2+ 19971224 327 0.5+ 0.1— 1998 01 07
19971203 691 0.1— 0.0 19980103 327 0.2+ 0.8— 199801 07
1997 YZ1s = 1985 RAs = 1989 TK: = 1991 ERs

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

327
327
327
327
327

Q
—0.59177050
+0.71900114
+0.36447912

4

COLoo
BN oo
|+

M 35.80622 (2000.0) P Q

n 0.25964319 w 260.59303 +0.63253078  —0.77306895
a 2.4334257 Q 150.00368 +0.74276096  40.58799847

e 0.1160159 7 5.46762 +0.21956998  +0.23795420
P 3.80 H 138 G 0.15 U 3
Residuals in seconds of arc

19850915 095 0.9+ 1.7— 19910312 675 1.0— 1.2— 19971223 399 1.4+
19850920 095 (0.1+ 5.7—) 19910312 675 0.0 1.3— 19980102 399 0.7—
19891003 807 0.3— 0.1— 19971222 399 0.0 0.0 19980102 399 0.6—
19891006 807 0.0 0.6— 19971223 399 0.24 0.4+

1997 YG17 = 1989 XA,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 197.75698 (2000.0) P Q

n 0.26920856 w 165.21043 40.05490164  4+0.98860880
a 2.3754368 Q 107.78492 —0.93039339  4+0.10159412

e 0.0978257 7 8.46299 —0.36242785  —0.11104627
P 3.66 H 15.0 G 0.15 U 6
Residuals in seconds of arc

19891202 809 0.2+ 0.1+ 19891203 809 0.3+ 0.7— 19980106 691 0.1—
19891202 809 0.9— 0.5+ 19971227 691 0.0 0.3+ 19980106 691 1.0+
19891202 809 0.8— 0.3+ 19971227 691 0.1+ 0.2— 19980108 691 0.4—
19891203 809 1.0+ 0.5— 19971227 691 0.1+ 0.1— 19980108 691 0.6—
19891203 809 0.2+ 0.3+ 19980106 691 0.3+ 0.1— 19980108 691 0.5—
1997 YL = 1992 SV,

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 331.48951 (2000.0) P Q

n 0.23173605 w 303.86050 —0.61853864  —0.78575299
a 2.6250666 Q 184.34987 +0.72722495  —0.57174844
e 0.1465608 7 1.12124 +0.29757995  —0.23599994
P 4.25 H 14.0 G 0.15 U 7
Residuals in seconds of arc

19920921 033 1.0— 2.1— 19920927 033 0.9+ 0.4+ 19980104 327 0.2—
19920922 033 0.2— 0.7— 19971224 327 1.1+ 0.0 19980104 327 0.8—
19920924 033 0.1— 1.2+ 19971224 327 0.3+ 0.5— 19980107 327 1.1+
19920924 033 0.3+ 0.2+ 19971224 327 1.1— 0.6+ 19980107 327 0.5+
19920926 033 0.1+ 1.0+ 19980104 327 0.5— 0.1— 19980107 327 0.6—
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1997 YO,5 = 1066 T-1 19600928 675 0.7— 0.4— 19971021 886 0.3— 0.1+ 19971221 426 0.9— 0.
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams 19600929 675 0.0 0.1+ 19971021 886 0.5— 0.2— 19971226 566 0.9+ O.
19601025 675 0.1+ 0.4— 19971022 886 0.3+ 0.3— 19971226 566 0.7+ O.
M 256.44201 (2000.0) P Q 19601026 675 0.4— 1.2— 19971022 886 0.0 0.6+ 19971226 566 0.7+ O.
n 0.25161545 w 255.79270 —0.52174168  40.85233158 19970928 905 0.5+ 0.1+ 19971030 566 0.8— 0.6+ 19971226 566 1.0+ O.
a 2.4849129 Q  342.61408 _0.72839634  —0.46721046 19970928 905 (2.1— 0.44) 19971030 566 0.4— 0.4+ 19971226 566 0.4+ O.
. 19970930 905 1.7+ 0.4+ 19971030 566 0.4— 0.4+ 19971226 566 0.7+ O.
€ 0.1469905 L 6.97452 —0.44409952  —0.23504309 19970930 905 1.3— 0.4— 19971205 385 0.1+ 0.0 19971226 566 0.2+ 0.
P 3.92 H 140 G 0.15 U 6 19971006 905 0.6+ 0.5+ 19971205 385 0.6— 0.0 19971226 566 0.1— O.
Residuals in seconds of arc 19971006 905 0.4+ 0.6+ 19971219 426 0.5— 0.9— 19971226 566 0.1+ O.
19710324 675 1.0+ 1.0— 19971224 327 0.1— 0.3+ 19980104 327 0.3— 0.1+
19710325 675 0.2— 0.8+ 19971224 327 0.7+ 0.6+ 19980104 327 0.3— 0.1— _ _ _ _
19710325 675 05— 1.64 19980104 327 024 02+ 19980107 327 04— 05— 3002 P-L = 1986 UK, = 1993 BC, = 1996 QW = 1997 XJ
19710326 675 0.1— 0.9— 19980104 327 0.1+ 0.2— 19980107 327 0.1— 0.1— Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano
19710327 675 0.3— 0.5— 19980104 327 01— 02— 19980107 327 0.0  0.24 M 82.88541 (2000.0) P Q
19971224 327 0.4= 0.4= 19980104 327 0.7+ 0.2- n 019022917  w  48.67829  +0.95046612  +0.27195701
1998 AN = 1986 PF; = 1991 RJ:s = 1992 YV; = 1997 BB~ a 2.9942264 Q 295.04539 —0.31082575 +0.83351267
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano e 0.1211107 % 9.56299 +0.00122944  40.48093244
M 344.20689 (2000.0) P Q P . 5.18 H 11.6 G 0.15 U 2
" 0.21372529 pd 172.02368 —0.79717756 - —0.60250441 {{9%%1(351;15 ltgsse%offs 82?0 19930116 010 0.9+ 1.1+ 19960825 399 0.3— 0
a 2.7705464 Q33081751 +0.54945401  —0.69744785 19600924 675 0.1+ 0.1— 19930116 010 0.2+ 1.3+ 19971203 411 0.3— 0.
e 0.0871353 ) 4.55032 +0.25021638  —0.38801409 19600925 675 0.5— 0.5— 19930116 010 0.2— 1.2+ 19971203 411 0.2— 0.
P 4.61 H 129 G 0.15 U 2 19600926 675 0.6+ 0.5+ 19930117 010 0.5— 0.2+ 19971204 411 0.1+ O.
Residuals in seconds of arc 19600926 675 0.6+ 0.1— 19930117 010 0.5— 0.4+ 19971204 411 0.7+ O.
19860801 675 (6.5+ 2.6—) 19910916 675 0.1— 17— 19980105 411 0.2+ 0.7— 19600927 675 0.4— 08— 19930117 010 0.1+ 0.6+ 19971210 411 0.1+ 1.
19860801 675(14.0+ 1.3+4) 19921222 885 0.2— 0.6— 19980106 411 0.3+ 0.1— 19600928 675 0.1— 04— 19960824 399 0.1— 0.1+ 19971210 411 0.1+ O.
19860802 675 4.1+ 0.2— 19921222 885 0.4— 0.5+ 19980106 411 0.1+ 0.6— 19600929 675 0.4— 1.2+ 19960824 399 03— 0.2+
19860802 675 (9.0+ 2.24) 19970128 327 0.9+ L14 19980109 658 0.5— 0.3— 19861031 054 1.0— 0.1+ 19960825 399 0.4+ 0.1
19910913 675 0.1— 1.4— 19970128 327 1.4+ 0.4+ 19980109 658 0.7— 0.4—
19910913 691 15— 04+ 19970120 327 0. 134 19080100 411 0.0 08— 4523 P-L = 1977 CE,
19910913 691 1.3— 0.1+ 19970129 327 1.1+ 0.8+ 19980109 411 0.2— 0.1— Id. T. Kobayashi (MPC' 14206), E. Bowell (ibid.) .
19910913 691 1.0— 0.1+ 19970129 327 0.7+ 0.9+ Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
19910916 675 0.0 1.4— 19980105 411 0.7— 0.1+ M 97.89117 (2000.0) P Q
_ n 0.08224858 w 114.95100 +0.80137804  +0.59810661
%}?)?)ghﬁg;?Belcgslg OF]%% — JDT 2450800.5 Williams a 5.2366126 Q 208.31655 —0.55460006  +4-0.73803669
M 21 21893’ ’ (2000.0) ’ P Q e 0.0474368 7 0.94906 —0.22408038  +0.31236250
n 0.26728193  w  237.92368  —0.80680545 +0.59065771 gesi dua%sl-ii’lgsecon & of ag 11.0 G 015 v 1
a 2.3868382 Q33827041 —0.52880009  —0.73228398 19600924 675 0.7+ 0.2+ 19601024 675 0.1— 0.6+ 19971126 704 0.3— 1.
e 0.1102181 { 2.12488 —0.26350602  —0.33894491 19600926 675 0.3+ 0.9— 19601026 675 0.1— 0.4— 19971126 704 0.8— O.
P 3.69 H 15.0 G 0.15 U 6 19600927 675 0.3+ 1.1+ 19770213 675 0.4— 0.4+ 19971231 704 0.7+ O.
. : 19600928 675 1.0+ 0.2+ 19770214 675 0.6+ 0.1+ 19971231 704 0.4+ O.
%%%lg;?és g});eco(.)??gs ?,flirc 10800317 809 0.2— 0.5— 19980103 327 0.7— 0.1+ 19601017 675 (2.6— 0.5—) 19780315 675 0.3— 0.1— 19971231 704 0.3+ O.
19800316 809 0.4+ 0.6+ 19800317 809 0.5+ 0.5— 19980103 327 0.7— 0.1+ 19601017 675 1.6— 0.14 19780316 675 0.4+ 0.3+ 19971231 704 0.2— 0.
19800316 809 0.2— 0.1+ 19800323 809 0.4+ 0.2— 19980103 327 0.7+ 1.2+ 19601022 675 0.8— 0.2— 19971126 704 0.1+ 0.7—
19800316 809 0.1— 0.1— 19971205 691 0.0 0.3+ 19980105 327 0.6— 1.7—
W M0 03 B LD @03 0 WmNM G706 0 ssIsPL=oor W
T : o ot 0 Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams
2779 P-L = 1997 SBos M 34.48845 (2000.0) P Q
Id. T. Urata n 0.26816144 w 301.49475 +0.95603146  —0.29061033
Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams a 2.3816165 Q 75.42481 +0.28097177  +0.86921642
M 39.43997 (2000.0) P Q e 0.2028673 i 2.33100 +0.08401614  40.40001056
n 0.29351362 w 303.28424 +0.99576939  +0.08674754 P ) 3..68 H 155 G 0.15 U 5
a 2.2424213 Q 51.75770 —0.06611230  +0.90539489 %%%lgglgis lél7 ;e%oilds 8f2arc 10601094 675 o L007 1190 704 0.0
: _ A+ 0.2— + 0.1+ .
¢ 0.1805912 v 2.21107 0.06381598  +0.41561395 19600926 675 0.0 0.4— 19601026 675 0.3+ 0.4— 19971204 704 0.4+
P 3.36 H 150 G 015 U 4 19600927 675 0.5— 0.7+ 19971120 704 0.3+ 0.1+ 19971204 704 1.2—
Residuals in seconds of arc 19600928 675 0.4+ 0.2+ 19971129 704 0.2+ 0.5+ 19971204 704 0.2+
19600924 675 1.1+ 0.1+ 19971008 376 0.6— 0.3— 19971219 426 0.7— 0.1— 19601017 675 0.8— 0.1— 19971129 704 0.64 0.6— 19971204 704 0.3+
19600926 675 0.5+ 0.4+ 19971008 376 0.1+ 0.4— 19971221 426 1.4— 0.1— 19601022 675 0.4— 0.2+ 19971129 704 0.4— 0.2— 19971204 704 0.5—
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4264 T-1 = 1997 YD3

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 123.76845 (2000.0) P Q

n 0.20511673 w 253.04787 40.21404967  40.97418130
a 2.8475323 Q 29.60627 —0.83180880  +0.22031026
e 0.1821244 ) 8.35518 —0.51212973  40.04933744
P 4.81 H 14.5 G 0.15 U 4
Residuals in seconds of arc

19710324 675 1.7+ 1.1— 19710513 675 0.5— 0.4+ 19971228 691 11—
19710326 675 0.4— 1.1+ 19710514 675 0.7+ 0.1— 19971228 691 1.2—
19710326 675 0.2+ 0.5+ 19710516 675 0.5— 0.6+ 19980101 691 0.1+
19710327 675 1.7— 1.1— 19971129 691 1.1+ 0.8— 19980101 691 0.1+
19710402 675 0.7— 2.1+ 19971129 691 1.3+ 0.0 19980101 691 0.5—
19710416 675 0.94 2.3— 19971129 691 1.0+ 0.3+

19710416 675 0.24 0.0 19971228 691 1.4— 0.4+

3207 T-2 = 1997 WHj3g

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 281.23596 (2000.0) P Q

n 0.29242884 w 115.09645 —0.89093923  —0.44762147
a 2.2479635 Q 38.44091 +0.35952582  —0.79825489
e 0.0937623 i 7.07416 +0.27743193  —0.40301879
P 3.37 H 14.0 G 0.15 U 5

Residuals in seconds of arc

19730919 675 1.14 1.7— 19731004 675 0.9+ 0.9— 19971129 704 0.8—
19730919 675 (3.6+ 0.44) 19731004 675 0.7— 1.4+ 19971129 704 1.1+
19730920 675 1.0+ 0.2+ 19731005 675 1.4+ 0.7— 19971129 704 0.7+
19730924 675 0.8— 0.7+ 19731005 675 0.5+ 1.4— 19971129 704 0.4—
19730924 675 1.6— 1.8+ 19971122 327 0.14+4 0.5+ 19971129 704 (0.1—
19730925 675 1.2— 0.9— 19971122 327 0.0 0.6+ 19971204 704 0.1—
19730929 675 0.0 0.6+ 19971122 327 0.1— 0.7+ 19971204 704 0.6+
19730929 675 0.5— 1.3+ 19971128 327 0.5— 0.4— 19971204 704 0.2+
19730930 675 0.8+ 0.6— 19971128 327 0.4— 0.0

19730930 675 0.8— 0.1+ 19971128 327 04— 04—

4120 T-2 = 1997 WGy

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 30.06589 (2000.0) P Q

n 0.29052772 w 257.52243 +0.84264108  —0.53627305
a 2.2577594 Q 134.88333 +0.51686657  40.78017759
e 0.1505834 i 3.93747 +0.15101313  40.32207784
P 3.39 H 155 G 0.15 U 6

Residuals in seconds of arc

19730919 675 0.1+ 0.2— 19730929 675 0.7+ 1.7— 19971126 704 0.9+
19730919 675 04— 1.5— 19730929 675 1.3+ 2.1— 19971126 704 0.7+
19730920 675 1.5— 0.8+ 19730930 675 0.3+ 1.3+ 19971129 704 0.0
19730924 675 1.0+ 1.1+ 19730930 675 0.44 0.4+ 19971129 704 0.4—
19730924 675 0.3— 0.6+ 19731004 675 1.8— 1.3— 19971129 704 0.9—
19730925 675 0.2+ 1.1+ 19731004 675 0.4— 0.1+ 19971129 704 0.4+
19730925 675 0.3+ 1.3+ 19971126 704 0.3+ 0.2— 19971129 704 1.1—
4122 T-2

Id. T. Kobayashi (1997 observations)

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 343.42961 (2000.0) P Q

n 0.21415063 w 38.75691 —0.52865240  —0.84736438
a 2.7668767 Q 83.21079 +0.76571746  —0.50147976

e 0.0488328 i 2.88638 +0.36633784  —0.17461861
P 4.60 H 125 G 0.15 U 6
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Residuals in seconds of arc

19730919 675 0.7— 1.0— 19730929 675 0.4+ 0.0 19971221 411 0.0
19730919 675 0.5— 1.6— 19730930 675 0.7+ 0.3— 19971224 411 0.8+
19730920 675 2.0— 0.6+ 19730930 675 0.4+ 0.4+ 19971224 411 1.2+
19730924 675 0.2— 0.9— 19731004 675 0.3— 1.0+ 19971226 566 0.6—
19730924 675 0.7+ 0.3— 19731004 675 0.1+ 1.3+ 19971226 566 0.7—
19730925 675 0.24+ 0.4+ 19731005 675 0.5+ 0.1+ 19971226 566 0.6—
19730925 675 0.7+ 0.3+ 19731005 675 0.0  1.2—

19730929 675 0.0 1.1+ 19971221 411 0.0 0.2—

5105 T-2 = 1997 YL-

Id. G. V. Williams

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Nakano

M 300.48718 (2000.0) P Q

n 0.21662356 w 252.31773 —0.98715570  40.10097330
a 2.7457790 Q 293.33084 —0.03604450  —0.89572896
e 0.2055249 % 7.74885 —0.15564194  —0.43298270
P 4.55 H 13.2 G 0.15 U 6
Residuals in seconds of arc

19730920 675 0.0 0.2— 19730930 675 1.5— 0.6— 19971224 411 0.1—
19730920 675 1.84 0.1— 19730930 675 0.7— 0.0 19971224 411 0.1—
19730924 675 (2.0— 2.6+) 19731004 675 0.4— 1.2— 19971225 411 0.0
19730924 675 0.1— 1.8+ 19731004 675 0.1+ 0.5— 19971225 411 0.0
19730925 675 0.2+ 1.0+ 19731005 675 0.0 0.3+ 19971231 411 0.0
19730925 675 0.3— 0.1+ 19731005 675 0.7+ 1.9— 19971231 411 0.2—
19730929 675 0.3— 0.6+ 19971221 411 0.5+ 0.2+

19730929 675 0.5+ 0.6+ 19971221 411 0.1— 0.1+

5133 T-2 = 1998 AGs;

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 95.19603 (2000.0) P Q

n 0.21692280 w 75.18801 +0.80881655  —0.57929544
a 2.7432533 Q 320.06898 +0.46050665  +0.73091550

e 0.0549918 i 9.06747 +0.36571768  40.36080372
P 4.54 H 155 G 0.15 U 6

Residuals in seconds of arc

19730920 675 1.2+ 1.7— 19730929 675 0.1+ 0.7— 19980108 910 0.1
19730920 675 1.7+ 1.7— 19730930 675 1.4— 0.3+ 19980108 910 0.1+
19730924 675 0.6— 1.8+ 19730930 675 1.0— 0.8+ 19980108 910 0.2—
19730924 675 2.7— 2.3+ 19731004 675 1.84 1.1+ 19980109 910 0.1+
19730925 675 0.8— 0.1+ 19731004 675 0.0 1.8— 19980109 910 0.2+
19730925 675 1.6— 0.8— 19731005 675 1.5+ 0.7— 19980109 910 0.1—
19730929 675 0.1— 1.2+ 19731005 675 1.7+ 0.2—

1107 T-3 = 1982 UW; = 1997 WR~,

Id. T. Urata

Epoch 1997 Dec. 18.0 TT = JDT 2450800.5 Williams

M 96.93654 (2000.0) P Q

n 0.20114646 w 66.53688 40.59569283  40.77846463
a 2.8848802 Q  241.51569 —0.79430044  40.53434237
e 0.1525523 ) 13.00839 —0.11931832  +0.32934945
P 4.90 H 13.0 G 0.15 U 5
Residuals in seconds of arc

19771016 675 0.0 2.0— 19971119 905 (0.8— 3.0—) 19971129 704 0.3+
19771016 675 0.1— 1.4— 19971123 905 0.9— 0.3+ 19971129 704 1.1—
19771017 675 1.6+ 1.1+ 19971123 905 0.7— 0.6+ 19971204 704 1.3+
19771017 675 0.3+ 1.6+ 19971123 905 0.5— 0.3— 19971204 704 (2.4+
19771022 675 1.7— 0.7— 19971124 886 0.3— 1.2+ 19971204 704 1.6+
19771022 675 0.4+ 1.6+ 19971124 886 1.0+ 1.2+ 19971204 704 1.7+
19821021 095 0.7— 0.1— 19971129 704 1.6— 0.3— 19971204 704 0.8+
19971119 905 0.9+ 1.5— 19971129 704 0.3+ 0.0 19971204 905 0.2—
19971119 905 0.6— 1.4— 19971129 704 1.6— 1.1— 19971204 905 0.0

2
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Object

H

8.74
8.89
10.40
9.21
11.5
8.72
9.20

14.0

G

0.35
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

Epoch

19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218

M

196.11327
22.48812
253.27311
357.94258
215.97572
108.42141
324.98287
212.30250
256.98445
168.59066
1.05709
71.01975
325.61581
332.42126
77.89442
275.17554
236.56234
7.27910
142.73887
155.03610
204.94350
208.41095
232.71681
181.50410
232.32947
142.80017
102.81114
243.71203
180.13823
281.07302
315.10006
10.92892
72.32508
107.02312
65.27424
314.63362
252.29998
12.16213
58.45207
119.07598
324.68570
202.88249
110.16325
98.19212
92.13016
107.50590
329.25313
17.64457
140.74146
335.57752

w

79.34708
125.48052
161.03948
297.38614

15.49938
212.24284
176.81812
285.16241
335.42876

8.91037
248.87807

32.43641

56.81228
333.77921
105.17033
134.36616
195.30531
179.31121
359.47720

47.56037

14.96525
246.67089

76.85921
295.59950
151.63017
249.42632
104.10158
330.19249

30.42490
177.72037

0.25596
352.49325
142.89932

64.24525

71.14172
126.50422
166.78451
272.15256

2.49663
357.95050
181.11182
145.03773
348.80039

60.93289

29.78654

87.08323

48.20582
151.35954

59.92877
328.90287

Q

123.63059
308.01762
216.80891
127.11165

17.80673
117.45154

32.60011
300.81622

21.63170
167.21791
107.23639
180.69106
318.92902
184.62052

36.04576

90.05729
173.07384
199.97507
343.70671

41.61503
323.35522
184.58574
307.69174

86.11511

75.20373
166.48695

97.67769
291.55570
267.29747
210.48200
132.97313

88.31853
200.99499
255.74064
259.78494

21.47543

34.00930
144.98938

51.45094
353.39092
315.09967
233.47812
358.22504
253.00637
257.85296
219.91264

60.50635
276.81333
166.16238
163.79328

34.41840 220.95790 178.43880

1
5.03581
6.42731
1.30886
8.17257
6.19818
1.82794
6.31523
4.66177
0.44365

12.97222
8.75104
6.54681
8.64452
0.51106
2.36638

14.56924
3.41662
4.84171
5.14186

21.49411
8.83509
1.76952
2.54204

10.85740
2.38717

13.85936
2.46981
8.99003
8.44406
9.08101

20.17958

17.14055
6.72452
7.45340
5.20976
2.16593
1.04035

24.11884
4.63161

14.92284
5.02140
5.18969
1.66359

12.11154
4.85205

14.95592
2.90616
1.64284
2.05707
1.69478
2.43050

e

0.0886660
0.1203554
0.0802837
0.2992748
0.1786935
0.1798837
0.1135888
0.2117000
0.1957900
0.0347240
0.2539650
0.0380945
0.2192803
0.1356166
0.0183490
0.1701548
0.1566871
0.1762862
0.2012388
0.2876912
0.2201153
0.0489111
0.1116637
0.1375715
0.1361766
0.1780928
0.1050223
0.0536290
0.1705133
0.1102139
0.1634448
0.1532022
0.1515937
0.0846634
0.1399184
0.0647355
0.1754164
0.0590234
0.0092270
0.0609658
0.0930533
0.1420412
0.0836523
0.2165989
0.1423283
0.2020226
0.0216429
0.1197956
0.0441667
0.1465943
0.1944209

a

2.3750683
2.6949286
2.8845080
2.7932205
2.3072064
3.1300725
2.6265851
3.0869220
3.1334995
3.1602661
2.1895648
2.9810971
2.5878974
3.1500138
2.8862075
3.1673869
2.2740177
2.1899342
2.3818658
3.1421510
3.1606349
2.8598865
2.7062913
2.9208164
3.0975813
2.6276292
3.1568363
3.0167389
2.6520947
3.0369971
2.8959348
3.1975391
2.7347643
2.2904362
2.3300850
2.1449180
3.1831159
3.1073462
2.3772171
3.2108223
2.2405812
2.4121554
2.8400690
2.6034994
2.2962899
2.5507281
2.8769525
2.2144985
2.8995334
3.1243458
2.4299086

Opp. & Arc

N OO 00U Ut O 0o Ut

1871-1997
1872-1996
1886-1997
1896-1997
1897-1997
1897-1996
1900-1997
1901-1996
1901-1997
1902-1997
1903-1997
1901-1997
1906-1993
1908-1995
1899-1997
1914-1996
1916-1995
1903-1997
1926-1994
1921-1993
1922-1997
1923-1997
1906-1996
1907-1997
1928-1996
1929-1995
1929-1997
1906-1997
1935-1998
1908-1997
1979-1997
1974-1998
1929-1997
1979-1997
1983-1997
1972-1998
1951-1997
1977-1997
1952-1997
1955-1998
1987-1998
1952-1997
1963-1998
1953-1997
1969-1997
1955-1997
1970-1997
1982-1998
1978-1997
1971-1997
1955-1997

rms Perts U

0.57
0.56
0.56
0.56
0.56
0.55
0.56
0.55
0.54
0.56
0.55
0.56
0.55
0.56
0.54
0.55
0.54
0.56
0.56
0.56
0.56
0.54
0.55
0.56
0.56
0.55
0.56
0.55
0.75
0.54
1.03
1.02
0.77
0.80
0.88
0.79
0.79
0.89
1.01
1.12
0.82
0.75
0.74
0.75
0.98
0.70
0.82
0.80
0.75
0.69
0.89

M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v
M-v

NHEHHERFRRFRRFRRFRFRFRFFRFNNNNNRFRFRRFNNRERFNNOR OO0 00000O0O00O0O00O00O00O000OOCOCO0O0O

Computer

Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Goffin
Williams
Goffin
Williams
Williams
Williams
Forti
Williams
Forti
Forti
Williams
Williams
Williams
Williams
Williams
Williams
Forti
Sicoli
Williams
Forti
Williams
Sicoli
Forti
Williams

M.P.C. 31133
MPC Object
28313 (113)
31003 (123)
24893 (263)
30685 (415)
29607  (428)
30892 (431)
22073 (454)
21965  (465)
23235 (468)
31003 (489)
31003 (512)
26914 (533)
26915 (606)
26915 (656)
26916 (720)
30779 (786)
28314 (827)
26917  (836)
22429  (917)
29132 (965)
26919 (987)
24239 (993)
21967 (1007)
29315 (1054)
28611 (1259)
26923 (1346)
27324 (1487)
25439  (1780)
30974 (1843)
29657  (2475)
30448 (2612)
30687 (2655)
28844  (2715)
17965 (2736)
30291 (3890)
28616 (4072)
31007 (4178)
29944 (4186)
23247  (4280)
30783 (4663)
30092 (4670)
27937  (4921)
29138 (5094)
29318 (5118)
30292 (5235)
25968  (5256)
27450 (5583)

(

28890
29927  (6437)
23993 (7314)
28881 1955 RV
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1958 TL;
1970 JB
1970 OF
1972 TC
1974 QF,
1974 ST,
1975 SA;
1975 SF,
1975 TO2
1976 SQ7
1976 UY
1977 DRe
1977 EX
1977 QDo
1978 PSo
1978 PHs
1978 SJs
1978 SS¢
1978 SA~
1978 SAs
1978 UG
1978 VOqu
1978 VD~
1978 VKsg
1978 XU
1979 HWg
1979 MD»
1979 MN3
1979 MGy
1979 MKs5s
1979 OQs
1979 QV;
1979 QTs
1979 SC
1979 SP14
1979 TH»
1979 TV,
1980 EB
1980 GG
1980 LY
1980 UN;4
1981 EV~,
1981 EAg
1981 EZ11
1981 EEq2
1981 EF12
1981 EY 14
1981 EU;y5
1981 EF15
1981 EZ1s
1981 EJas
1981 EKo3
1981 EMoy

12.5

COLLLLLOLLOO0LL00L000000000000000000000000000000000000
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gotortotortotOgrtotortotortotogrtotortototototortogtortotagnotaonot oot oot ottt ot ot ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot

19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218

7.71612
315.75549
47.38865
2.64957
82.95827
74.65117
224.45899
202.86224
67.71062
100.41544
21.53560
240.94255
287.52946
291.54520
133.46854
174.89481
78.73005
22.12911
34.46982
32.61921
33.06790
162.80020
13.96791
29.10909
58.76012
166.02397
340.10537
284.98472
179.94864
259.87469
151.98289
246.96171
131.89624
174.89827
37.09352
49.24367
62.65853
190.36953
302.21783
166.23599
47.66152
102.52153
59.02419
265.17221
28.86599
260.85081
341.26474
354.41527
66.35958
130.75400
338.20847
100.88620
2.62856

161.92295 203.76144
281.22431 289.20191
29.97385 321.73845
159.12577 247.42249

5.78080 332.26682
328.47936 356.93332
225.14011 26.23962
246.81607 29.87954
186.85469 189.42522
142.00687 197.59350
153.23729 238.17329
251.86393 344.72707
229.33030 304.96685

0.33954 350.30673
82.76339 211.98920
30.35843 259.40276
330.70772 31.47613
37.74608 331.60343
36.75238 347.71508
163.52600 211.98766
316.82074 46.20075
196.44660 89.47269
333.87015 74.57241
320.32103 86.01952
148.59802 215.80672
344.66036 267.88395
248.34242 186.20679
266.29135 235.57175
81.80796 162.45582
321.31998 221.44378
323.68906 302.16830
243.72815 315.02792

1.81070 338.37897
226.24904 33.75661
272.58496 109.84730
49.37557 25.41508
195.43532 194.63910
210.93232  2.70249
89.04923 99.18326
174.14295 101.37930
75.39174 275.77837
66.96004 255.14070
21.53232 333.02935
234.52071 328.76190
147.17061 281.86882
327.15653 267.57991
216.07268 278.25582
243.90418 232.25922
206.29195 184.00280
50.26658 284.11542
108.75581 347.66619
129.23420 185.46455
50.87500 333.84881

17.69057
20.64468
6.29864
12.60634
9.24047
2.77026
10.41494
8.49452
5.24616
5.36600
11.15396
6.73489
12.11870
5.61156
2.04616
0.32767
5.77221
2.67103
7.30239
2.61458
3.27968
3.63974
3.12485
2.21648
6.94374
0.36147
3.38220
1.97525
1.66399
2.63898
4.85268
6.41555
2.57886
4.65686
2.70259
1.14657
2.22745
2.03846
6.09464
4.52628
2.50938
4.27590
6.86774
3.74947
5.29684
5.09265
3.68589
4.64135
5.34086
1.62931
4.07049
3.06290
2.84939

3.1573791
2.3168922
2.6948694
2.5788775
2.4120981
2.4273649
2.9922691
2.5893280
2.3445668
2.2626412
2.6424076
2.3230497
2.6527633
2.2998141
2.3790125
3.1951115
2.3922869
2.4341023
2.7946286
2.4234084
2.4346940
2.4111043
2.8362943
2.8159855
2.4235682
2.2507195
2.2984570
2.2738442
3.0934715
2.5869696
3.1205424
2.2698367
2.2701458
2.2935491
3.2181615
3.1536367
2.3108321
2.4487565
2.3799547
2.1659503
2.6118740
2.7453590
2.3482801
2.3016871
2.3005760
2.2873060
2.2872576
2.2904752
2.3008848
2.6895902
2.7178314
2.3595436
2.7900435

WO OO RO WER R RNOERUTTIOODWO R JUIUWWWDHRUTODD DD WUTWERE WER R WHERDIUTWUIIUIDY O UL WItWw W

1986-1997
1970-1998
1970-1998
1972-1997
1974-1998
1955-1997
1952-1997
1957-1998
1975-1997
1952-1997
1976-1997
1970-1997
1977-1998
1977-1997
1978-1998
1978-1998
1978-1997
1938-1997
1964-1997
1978-1997
1978-1997
1978-1998
1949-1997
1978-1998
1954-1997
1979-1997
1954-1997
1954-1997
1979-1997
1979-1997
1979-1997
1979-1997
1979-1997
1979-1997
1954-1997
1979-1998
1958-1997
1954-1998
1980-1997
1954-1997
1980-1997
1978-1997
1977-1997
1981-1997
1981-1998
1981-1997
1979-1997
1978-1997
1979-1997
1955-1997
1979-1997
1964-1997
1981-1997

B ENEFNNNNNEAENNFONNNNNNFRFWHENNFENEAERBRNNFEEFNNAENNNNNWNRNNOOWRENEAERFRENDFERFEDNDNDDNDWRW

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams

30892
18412
23346
31002
30647
27323
29939
28083
29315
28610
31003
30777
28083
29652
31003
28610
29132
30867
31003
31003
29652
24893
29652
29652
27930
31003
31003
31003
28610
31003
21965
30892
29132
31003
31003
31003
27930
30892
25438
25647
31003
31003
22823
27930
22696
30779
30893
21967
27726
29653
28314
31003
30893
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1958 TL;
1970 JB
1970 OF
1972 TC
1974 QF,
1974 ST,
1975 SA;
1975 SF,
1975 TO2
1976 SQ7
1976 UY
1977 DRe
1977 EX
1977 QDo
1978 PSo
1978 PHs
1978 SJs
1978 SS¢
1978 SA~
1978 SAs
1978 UG
1978 VOqu
1978 VD~
1978 VKyg
1978 XU
1979 HWg
1979 MD-
1979 MN3
1979 MGy
1979 MKs5s
1979 OQs
1979 QV;
1979 QTs
1979 SC
1979 SP14
1979 TH»
1979 TV,
1980 EB
1980 GG
1980 LY
1980 UN;
1981 EV~,
1981 EAg
1981 EZ13
1981 EEq2
1981 EF2
1981 EY 14
1981 EU;y5
1981 EF;5
1981 EZ1s
1981 EJos
1981 EKo3
1981 EMoy
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1981 ECa7 14.0
1981 ERoar 15.5
1981 EUgss 14.5
1981 ES3s 14.5
1981 EW3g 14.5
1981 EGyo 15.0
1981 ET 42 14.5
1981 EJys 15.0
1981 JE- 14.0
1981 JSo 14.5
1981 QUs 13.5
1981 RQ1 13.0

19971218  62.12078 253.54666 129.01246  1.44390 0.0900886  2.7146776 34
19971218  36.12469 33.42875  1.74449 7.29901 0.1092272  2.3276476 21
19971218  73.65789 105.42956 234.20826  5.69342 0.1355845  2.3544411 26
19971218  43.76227 145.43386 198.10018  6.57561 0.1312562  2.3816969 19
19971218 204.11715 304.21127 281.82329  4.11743 0.0620202  2.7498300 33
19971218 53.65564 277.08021 147.23413  1.84838 0.2002023  3.2182948 23
19971218 107.29164 327.29740 333.34813  1.80933 0.2051494  2.3782629 29
19971218 282.01773 210.19067 312.34443  2.34353 0.1175970  2.3143643 25
19971218 117.20211 244.06603 62.58865 3.01690 0.2079961  2.3912497 23
19971218 129.47449 295.09326  0.14661  2.14650 0.2002578  2.3913240 36
19971218 155.84265 151.03665 151.68441 10.29248 0.1767894  2.3964033 36
19971218 102.55757 195.71877 154.25093  2.53986 0.0926200  2.9009538 36

1981-1998 0.77 M-v
1979-1997 0.76 M-v
1977-1997 0.97 M-v
1981-1997 0.85 M-v
1969-1997 0.62 M-v
1978-1997 0.69 M-v
1977-1997 0.95 M-v
1981-1997 1.00 M-v
1981-1997 0.69 M-v
1978-1997 0.67 M-v
1981-1997 0.90 M-v
1955-1997 0.85 M-v

Williams 29653 1981 ECo7
Williams 29653 1981 ERor
Williams 31003 1981 EUss
Williams 28882 1981 ESss
Williams 31003 1981 EW3sg
Williams 30973 1981 EGyo
Williams 24911 1981 ETyo
Williams 27909 1981 EJys
Williams 31003 1981 JE»
Williams 29132 1981 JS-»
Williams 30287 1981 QUs
Williams 24116 1981 RQ1

1981 SN 14.0 19971218  49.90304 155.90211 216.18003  5.17627 0.1570269  2.4835407 56 1981-1997 0.83 M-v Williams 30893 1981 SN
1981 SCy 13.5 19971218  4.06012 344.47700 40.50125 8.64823 0.2421689  2.5307233 30 1969-1997 0.79 M-v Williams 31003 1981 SCy
1982 FP3 12.5 19971218 270.70643 142.57282 67.60001  2.30869 0.1330948  3.1741054 46 1977-1998 0.75 M-v Williams 28314 1982 FP3
1982 JB2 14.5 19971218 350.72832 334.76864 106.43888  2.69271 0.0826056  2.2682628 31 1982-1997 0.88 M-v Williams 30973 1982 JB-

HF W WWNN AR WNNWERNDN -

1982 KK 14.0
1982 RK1 14.5
1982 RW; 15.0
1982 TLo 14.0
1982 UF~ 12.5
1982 VP3 12.5
1982 YR, 14.5
1983 TC 13.0
1983 UG 14.0
1983 WM 14.0
1983 WN 14.5

19971218 140.29531 204.72164 96.67691  4.97414 0.0980982  2.2739500 31
19820908 33.36746  4.67979 296.77213  3.77921 0.2391911  2.4655045 6
19971218 119.50551 343.37687 11.30380  5.09887 0.1840281  2.3148457 52
19971218  34.29100 176.66630 257.85550  5.25896 0.1424025  2.3659697 20
19971218  53.91603 146.62638 218.26907  8.20320 0.1645880  2.9102923 21
19971218 142.68099 200.37188 61.79358 13.57868 0.0586947  2.9418589 17
19971218 346.07808 46.79934  7.09154  5.93686 0.2175113  2.4574495 19
19971218  85.28457 125.05219 229.26430 11.90242 0.1947940  2.6948935 32
19971218  75.74747 301.74131 77.71887  5.78096 0.2219648  2.2538845 25
19971218 337.75780 190.39638 253.44552  5.72368 0.0779267  2.3202612 41
19971218  23.29329 110.80691 251.78593  9.32810 0.2490773  2.3308062 29

1982-1998 0.57 M-v Williams 30893 1982 KK;

2 days 0.99 Nakano 22271 1982 RK;
1954-1998 0.70 M-v Marsden 28883 1982 RW;
1955-1997 0.84 M-v Williams 27709 1982 TL,
1982-1997 0.88 M-v Williams 30468 1982 UF,
1982-1997 0.77 M-v Williams 31004 1982 VP3
1982-1997 0.68 M-v Williams 31004 1982 YR:
1983-1998 0.84 M-v Williams 28612 1983 TC
1966-1997 0.78 M-v Williams 29132 1983 UG
1954-1997 0.89 M-v Williams 31004 1983 WM
1951-1997 0.69 M-v Williams 30893 1983 WN

1983 XC 14.0 19971218  41.45832 309.05373 84.44096 7.63119 0.1715306  2.2915337 24 1983-1997 0.94 M-v Williams 29654 1983 XC
1984 BQ 13.0 19971218 225.95172 133.32774 52.74975  7.79234 0.0653183  2.3877182 27 1984-1997 0.89 M-v Williams 31004 1984 BQ
1984 HR 14.0 19971218 237.38228 217.54319 16.48164  2.46608 0.1582334  2.3855247 31 1980-1997 0.63 M-v Williams 30973 1984 HR
1984 SH 14.0 19971218 117.41592 176.30910 114.69964  2.82481 0.1723641  2.1554098 55 1978-1997 0.87 M-v Williams 31004 1984 SH
1984 SYs 12.0 19971218  86.82817 250.92350 117.45659  2.38722 0.1465784  3.2513632 47 1984-1997 0.57 M-v Williams 28084 1984 SYs
1984 SNg 13.5 19971218 250.04811 129.35142 61.94978  3.29896 0.0880095  2.5613541 44 1984-1997 0.62 M-v Williams 31004 1984 SNg
1985 CS» 14.0 19971218 192.90167 294.59306 295.43853  3.99155 0.0929253  2.2918996 45 1978-1997 0.75 M-v Williams 31004 1985 CS,

1985 FE3 13.5
1985 GP; 13.5
1985 RD 13.0
1985 RG 14.5
1985 RS 13.5
1985 RD2 14.0
1985 RJ3 12.5
1985 RRs3 12.5
1985 RNy 16.0
1985 RMs 13.0

19971218 229.16369 139.76745 91.95246  7.95167 0.1873702  2.2568067 37
19971218 148.54183 202.38503 98.54974 24.88396 0.1690931  2.3138055 15
19971218 144.30106 316.25867  0.00813  1.39051 0.1789734  3.0379266 32
19971218 74.88616 10.39472 10.89787  0.99688 0.2094625  2.4185542 33
19971218 117.22549 312.48664 26.59108  2.68932 0.2172262  2.4026251 50
19971218  83.12233 346.37984 343.72019 10.67906 0.2241927  2.4466969 15
19971218 156.51653 92.88379 174.09282  1.84137 0.1373021  3.1080962 45
19971218 159.24949 145.01232 170.48491 10.93486 0.0922426  3.0025142 29
19971218 129.84588 288.70726 53.32511  2.39847 0.3122492  2.3804384 26
19971218  60.37673 147.48015 220.53178  0.17536 0.1785174  3.1804923 16

1985-1998 0.58 M-v
1985-1997 0.68 M-v
1949-1998 0.73 M-v
1985-1997 0.86 M-v
1970-1997 0.70 M-v
1985-1997 0.98 M-v
1969-1998 0.69 M-v
1985-1997 0.41 M-v
1985-1996 0.51 M-v
1951-1997 0.96 M-v

Williams 25225 1985 FE3
Williams 27709 1985 GP;
Williams 29655 1985 RD
Williams 29655 1985 RG
Williams 22076 1985 RS;
Williams 24734 1985 RD»
Williams 31004 1985 RJ3
Williams 29940 1985 RRs
Williams 28295 1985 RNy
Williams 22683 1985 RMs

1985 UJs 14.5 19971218 196.79593 222.11960 107.87662  1.26894 0.2412646  2.3180054 23 1978-1998 0.73 M-v Williams 22077 1985 UJs
1985 UQ4 13.0 19971218  39.95507 258.89867 125.00802  2.70445 0.1271496  3.2529474 34 1985-1997 0.85 M-v Williams 31004 1985 UQa4
1986 EJ; 13.0 19971218 242.24830 230.01374 11.77562 15.59296 0.1541461  2.6084011 22 1969-1997 0.74 M-v Williams 31004 1986 EJ,
1986 PM 13.5 19971218 140.45326 334.89475 297.58304  5.27133 0.1731050  2.2789641 22 1986-1998 0.88 M-v Williams 30893 1986 PM
1986 QQ 13.5 19971218  7.82775 85.46267 359.07267  4.326563 0.1485029  2.2804060 103 10 1950-1998 0.66 M-v Williams 29655 1986 QQ
1986 QT 14.0 19971218 184.83746 162.73524 122.38234  2.82999 0.1587473  2.2232381 58 1986-1998 0.64 M-v Williams 28315 1986 QT

1986 QG1 15.0
1986 QG- 15.5
1986 QH2 13.0

19971218 206.87445 88.58773 111.79154  4.57294 0.0141580  2.3206832 38
19971218  65.50100 202.56794 132.93033  4.63876 0.2686359  2.3250990 43
19971218 354.44677 308.15254 129.55561  7.25419 0.0637912  2.2895694 36

1986-1997 0.86 M-v
1986-1997 0.72 M-v
1986-1997 0.47 M-v

Williams 22077 1986 QG4
Williams 27119 1986 QG2
Williams 30893 1986 QHa2

O O 000000000000 0000000000000 00000000000000000000000000
el el e B o o S e e e e T e Tl o T Tl o e o G T el o Bl e e S e e g e e e T o T e T T el e T o T e S e S S SR Y
guOotortortortotortortototototgrtotortototototgrtotototototototototototot ot ot ot ot ot Ot ot Ot Ot Ot Ot O Ov Ot Ot Ot Ot Ot Ot Ot Ot
W WO R R R R ONOER R R ROWER R RROREAERRVCTIWOR WNDER IO UIWIONUUERO W JUUkR W oot

WHRFFFNNNAENOIFWWRN R DNDNWWNDRNWN N BN DNWIWN N



M.P.C. 31136

1986 QA3
1986 TC
1986 VRs
1986 VMs
1987 BU;
1987 DWg
1987 HK
1987 MA;
1987 QM
1987 RTs
1987 SU,
1987 SFs
1987 SQuo
1987 SG13
1987 YC;
1988 AA,
1988 BX
1988 CP4
1988 CE
1988 CT,4
1988 DH;
1988 ER,
1988 FW,
1988 JB;
1988 QB
1988 RXo
1988 RV,
1988 RJg
1988 RJ13
1988 SC
1988 SN,
1988 SU,
1988 SZ,
1988 SF
1988 VQ3
1988 VSs3
1988 VM35
1988 VSe
1989 GC4
1989 GQu
1989 JF
1989 SG
1989 SX
1989 SB,
1989 TC
1989 TLis
1989 UA
1989 UL,
1989 UN;
1989 UBs
1989 VA
1989 VQ
1989 WU,

14.0
14.5
14.0
15.0
15.0
12.5
13.5
13.5
13.0
14.5
14.5
15.0
13.5
14.5
13.5
14.0
13.5
13.5
14.0
12.5
14.0
14.0
14.0
14.0
13.0
13.0
14.0
15.0
14.0
13.5
14.0

COLLELEPELOLOLOO0O00000000000000000000000000000000000000000
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19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218

182.20266 191.58880
76.00665 357.99839
357.76837 177.22038
47.92955 324.46365
346.57199 211.92873
311.28038 180.39655
165.18943 338.40192
129.88277 131.77501
69.37832 11.36200
136.17304 194.79191
31.76945 122.12348
14.88147 74.46088
315.46343 15.02010
352.17684 28.08622
62.33779 242.87930
319.83729 356.81575
23.12518 119.24498
45.35292 290.30335
53.10052 57.78747
212.41030 62.69539
292.59894 50.66174
177.62102 239.44263
306.75913 289.31670
266.84952 83.94228
55.44058 240.22471
47.71183 235.48122
65.34471 22.05810
157.11260 70.13349
146.61046 241.66100
26.29182 70.15345
226.24080 210.47619
225.88821 88.99201
210.42345 80.69391
341.85363 44.92772
309.86952 269.76079
68.99684 110.24625

0.83871 268.35057
36.79066 211.71752
221.04063 322.85238
201.67184 40.88093
203.80764 281.15795
22.07319 81.82241

3.01641 354.81128
41.45953 343.88949
59.34286 11.51214
347.00793 87.53368
350.44983  7.10142
47.63526 293.80138

1.48938 184.75140
328.65247 19.61507
187.24660  2.78738
82.50726 291.39451
33.91487 110.77245

97.00048
349.82638
267.44174

43.14658
241.40902

22.23099
313.18765
152.49757
334.52071
119.52214
254.74657
325.57733
125.57175

22.43795
124.67702

92.42137
290.96876
135.42481
307.69924
198.47351
151.48785

27.31239
201.52510
149.91867
153.12054
135.50564
303.41689
326.50529

37.60666

0.65233
114.80357
120.26925
124.45064

58.01694
230.36193
246.30271
120.04904
209.46751
273.98972
187.62918

0.68205
357.02145

27.91746
121.58941

2.31857
322.61077

45.59891

44.59951
213.78057

61.46609
225.65404

65.02963
227.15830

1.55036
5.64538
5.77055
4.11366
3.42080
1.55752
1.05175
12.20516
17.12532
3.00467
6.02158
3.23635
5.24010
4.72345
0.46116
5.32502
19.00076
2.98098
6.45382
9.40183
6.58469
7.15826
6.11681
20.06419
9.19707
0.40502
1.64163
4.20288
14.43871
12.97474
7.55167
2.68900
2.99297
16.02697
11.71347
10.30901
2.20773
4.90319
1.08484
4.88939
4.43780
6.66654
6.68595
4.08241
23.85466
1.42409
10.77222
10.25845
4.80428
5.42434
28.78557
2.66695
9.93694

2.2258796
2.3198522
2.3525308
2.3555533
2.4213486
3.1535088
2.5555953
2.6820958
2.8012605
2.1311400
2.2092189
2.2151392
2.7558963
2.2210480
2.9595692
2.3072881
1.8695299
2.9056958
2.2816675
3.0187978
2.2423046
2.3497976
2.3306774
3.1385291
2.5565432
2.6657372
2.6586150
2.3814196
2.5811913
2.5696654
2.3434513
2.5925362
3.9755700
2.5768148
2.6988661
2.6804738
2.7675429
3.9522141
2.9419777
2.2217837
2.1819785
2.3855561
2.5573758
2.3315692
1.8829043
2.5252786
2.5456015
2.5594674
2.5497381
2.5708295
0.7286728
2.4192604
2.5893635
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1973-1997
1954-1997
1986-1997
1986-1997
1987-1998
1951-1997
1982-1998
1987-1997
1987-1997
1981-1998
1954-1997
1987-1997
1987-1997
1954-1997
1987-1998
1988-1997
1988-1998
1988-1997
1978-1997
1980-1997
1951-1998
1975-1997
1988-1997
1988-1998
1964-1997
1988-1997
1988-1997
1988-1997
1971-1997
1951-1997
1988-1997
1988-1997
1981-1997
1988-1997
1988-1998
1979-1998
1988-1997
1988-1997
1951-1998
1979-1997
1989-1997
1934-1998
1989-1997
1989-1996
1989-1997
1969-1997
1954-1997
1971-1997
1985-1997
1989-1997
1989-1998
1974-1997
1972-1997

NNWWWWNWHEDINFNNNFWWNOIWRFR R WHRFRFRARWERFNNNNDNFEFWWNDNNOIN = WNNWND N RN

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams

27932
29655
31004
30974
30974
29940
30288
28085
21971
27324
31004
31004
29655
30894
31004
30894
31004
28883
25327
28071
25328
29941
30894
29133
29133
31004
30974
30755
29134
23348
28842
31004
30894
25439
30975
27727
30975
29941
29941
23972
28085
28884
30894
28296
31005
30894
30894
30894
30781
31005
31005
29134
30781

1998 JAN. 12

1986 QAs
1986 TC
1986 VRs
1986 VMg
1987 BU;
1987 DW
1987 HK
1987 MA;
1987 QM
1987 RTs
1987 SU,
1987 SFs
1987 SQuo
1987 SG13
1987 YC;
1988 AA,
1988 BX
1988 CP;
1988 CE
1988 CT,4
1988 DH;
1988 ER,
1988 FW,
1988 JB;
1988 QB
1988 RXo
1988 RV,
1988 RJg
1988 RJ13
1988 SC
1988 SN,
1988 SU,
1988 SZ,
1988 SF3
1988 VQs
1988 VSs3
1988 VM
1988 VS
1989 GC4
1989 GQu
1989 JF
1989 SG
1989 SX
1989 SB,
1989 TC
1989 TLs
1989 UA
1989 UL,
1989 UN;
1989 UB3
1989 VA
1989 VQ
1989 WU,
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1989 WC, 13.5 19971218 340.75968 19.54346 64.92205 9.31283 0.1739403  2.5577651 36 1982-1997 1.02 M-v Williams 25339 1989 WCs
1989 WH3 13.5 19971218  17.50283 347.58945 36.97910 1.20584 0.2059515  2.5650940 21 1989-1997 0.87 M-v Williams 25080 1989 WH3
1989 YF, 14.0 19971218 346.80843 197.79338 284.92270  8.95854 0.0838541  2.5321248 17 1988-1997 0.76 M-v Williams 31005 1989 YF;
1989 YA, 14.0 19971218 349.23825 201.06911 280.04966  5.32359 0.1787658  2.5294035 34 1980-1997 0.76 M-v Williams 31005 1989 YA,
1989 YP5 13.5 19971218 7290547 224.07111 127.09190  5.64882 0.1271187  2.5590197 26 1982-1997 0.78 M-v Williams 21973 1989 YPs
1990 BZ 13.5 19971218  42.69715 106.93820 310.50280 14.32996 0.0831597  2.5350687 24 1982-1997 0.75 M-v Williams 27933 1990 BZ

1990 BH; 13.0
1990 FD, 12.0
1990 FM; 12.5
1990 JN; 13.5
1990 OH; 12.0
1990 ODo 15.5
1990 QJ1 14.0
1990 QM; 13.0
1990 QJ2 15.5
1990 QW7 13.5
1990 RO2 15.0
1990 RW4 12.0
1990 RRs5 14.0
1990 RM~, 14.0
1990 RQs 14.0
1990 SA; 14.5
1990 SGs 14.0
1990 SM~, 15.0
1990 SUg 15.0
1990 SFy 13.0
1990 SB11 15.0
1990 SA1s 13.5
1990 SNog 14.5
1990 TO 14.0
1990 TX 14.0
1990 TEq 13.5
1990 UL, 14.5
1990 UL, 13.5
1990 UN» 14.5
1990 UB; 15.0
1990 VX3 13.5
1990 VW 14.0
1990 VRs 14.0

19971218 281.41233 87.20051 71.14389  5.62962 0.1535717  2.6377996 32
19971218 289.14885 76.17578 104.90683 14.13153 0.1168011  2.6465429 29
19971218 263.98854 41.95500 121.88229  8.21265 0.1647383  2.7941289 23
19971218 209.45807 29.11589 239.30197  1.21755 0.0169725  2.8303033 20
19971218 119.45407 39.87544 239.38128 27.46335 0.2966378  3.1316916 28
19971218  49.13962 283.44386 47.66536  6.70896 0.1842749  2.2709691 26
19971218  46.62388 53.22327 323.82007  4.58993 0.1630921  2.2262593 30
19971218  67.56064 245.79345 147.28417  2.52628 0.1784227  3.1775768 43
19971218  52.38157  0.84887 34.23651  1.55017 0.1592595  2.1919931 26
19971218  36.06859 70.80954 288.79341  4.66337 0.2114116  2.2637716 20
19971218 138.55556 328.60437 309.45456  3.76698 0.1267872  2.2067799 26
19971218 154.42521 344.63084 303.11482  4.18822 0.1489672  3.1724870 13
19971218  28.38966 175.23365 210.07483  1.67560 0.1437548  2.2645388 35
19900817  19.07147 276.14784 38.61507  1.27778 0.1520959  3.1222779 18
19971218 128.50146 320.05981  8.23593  1.30103 0.1776284  3.1321150 31
19971218  46.84020  7.44851 359.36449  1.43174 0.1322941  2.2740338 35
19971218  59.98995 197.48242 131.19056  4.04514 0.1906310  2.2874394 20
19971218 300.22074 85.47118 45.08309  6.08644 0.0980400  2.2277876 27
19971218 119.30994 141.86064 154.23663  6.40350 0.2083765  2.2065331 14
19971218 133.50478 288.09238 34.30895  5.68573 0.1642031  3.1446644 24
19971218  76.45142 81.92804 284.98570  4.45878 0.1744514  2.1955045 29
19971218 352.02655 158.60350 252.45886  4.49171 0.1343163  2.2810208 22
19971218 66.61698 321.44862  0.25921  2.19437 0.1640182  2.3003132 30
19971218  49.58112 287.47648 69.94014  5.63387 0.1901358  2.2763286 28
19971218  6.50696 298.62538 76.01249  4.46862 0.2666714  2.3409288 45
19971218  75.29691 344.44314 326.05290  4.36379 0.1477956  2.3026271 31
19971218  43.24641 285.61598 106.52853  4.51121 0.1754795  2.2590178 41
19971218  55.57792 352.35863 63.03596  5.40637 0.1288428  2.2072378 23
19971218  64.00647 278.11372 54.08358  6.06477 0.0944603  2.3288048 32
19971218 352.37022 99.69508 353.79466  2.39811 0.1651848  2.2711672 31
19971218 278.97934 110.41480 38.72721  3.18406 0.1804861  2.3339962 27
19971218  81.57669 235.48060 88.91731  3.99887 0.1775908  2.2766820 30
19971218 324.64255 87.67484 87.08567  3.81797 0.0950805  2.1498239 26

1950-1997 0.73 M-v
1954-1998 0.55 M-v
1976-1997 0.89 M-v
1953-1997 0.77 M-v
1990-1997 0.77 M-v
1990-1997 0.69 M-v
1976-1997 0.87 M-v
1990-1997 0.80 M-v
1990-1997 0.51 M-v
1990-1997 0.61 M-v
1990-1997 0.68 M-v

Williams 31005 1990 BH;
Williams 25538 1990 FD;
Williams 27728 1990 FM;
Williams 30781 1990 JN1
Williams 31005 1990 OH;
Williams 30975 1990 ODs
Williams 27933 1990 QJ1
Williams 30781 1990 QM;
Williams 31005 1990 QJ2
Williams 30895 1990 QW7
Williams 28885 1990 RO
1990-1997 0.69 M-v Williams 28072 1990 RW4
1973-1997 0.65 M-v Williams 31005 1990 RRs
30 days 0.68 D Williams 1990 RM~»
1990-1998 0.45 M-v Williams 23515 1990 RQs
1983-1997 1.02 M-v Williams 31005 1990 SA-
1983-1997 0.89 M-v Williams 31005 1990 SGs
1990-1997 0.74 M-v Williams 30975 1990 SM~,
1980-1997 0.66 M-v Williams 18298 1990 SUg
1979-1997 0.79 M-v Williams 29316 1990 SFy
1990-1998 0.77 M-v Williams 24103 1990 SB1:
1990-1997 0.57 M-v Williams 31005 1990 SA;s
1983-1997 0.80 M-v Williams 30975 1990 SNog
1989-1997 1.04 M-v Williams 27567 1990 TO
1965-1997 0.65 M-v Williams 30895 1990 TX
1990-1997 0.71 M-v Williams 30976 1990 TEo
1989-1998 0.88 M-v Williams 29658 1990 UL,
1988-1998 0.76 M-v Williams 29658 1990 ULs
1990-1997 0.83 M-v Williams 27307 1990 UN2
1990-1997 0.68 M-v Williams 31005 1990 UBs
1982-1997 1.06 M-v Marsden 29658 1990 VX3
1990-1997 0.68 M-v Williams 31005 1990 VWg
1949-1997 0.73 M-v Williams 30895 1990 VRs

RO UTDN QO WEN A WH DN WK & W W

1990 WS 16.0 19971218 354.75421 208.76192 177.86617  6.47297 0.1074518  2.3857450 22 1986-1997 0.50 M-v Williams 30976 1990 WS
1990 WE, 14.0 19971218 354.01474 90.68997 202.43032 13.18238 0.2104962  2.5909301 22 1955-1997 0.85 M-v Williams 22404 1990 WE,
1990 YM 12.5 19971218 301.33950 38.55849 103.87428 24.36788 0.2507083  2.3891867 46 1990-1997 0.67 M-v Williams 27567 1990 YM

1991 AV, 14.5
1991 CP, 14.5

19971218 284.95645 188.69680 319.61971  1.56941 0.1450948  2.4176908 42
19971218 307.50082  7.80468 112.53991  5.09157 0.1292705  2.4315229 29

1991-1997 0.73 M-v
1991-1997 0.81 M-v

Williams 30895 1991 AV,
Williams 31006 1991 CP,

1991 DM 14.0 19971218 311.99423 25.48125 133.37020  1.34206 0.1487636  2.3680594 26 1991-1998 0.62 M-v Williams 27934 1991 DM
1991 EA 13.5 19971218 292.71094 152.47225 350.46062  6.28530 0.0764440  2.4617259 48 1955-1997 0.75 M-v Williams 31006 1991 EA
1991 FL 14.0 19971218 297.35303 283.47675 261.82925  1.35062 0.1433719  2.3884344 35 1987-1998 0.69 M-v Williams 27934 1991 FL
1991 FS; 14.5 19971218 240.48666 178.55728 51.54109  0.41576 0.1523031  2.4212709 34 1954-1998 0.69 M-v Williams 28885 1991 FS;
1991 FX» 12.5 19971218 31.83774  1.81299 18.28780 13.26272 0.1704089  2.5876734 25 1991-1997 0.63 M-v Williams 31006 1991 FX,
1991 GR 11.5 19971218  58.44502  0.41863 19.43621 15.60144 0.1222196  2.5639299 47 1953-1998 0.61 M-v Williams 28085 1991 GR

1991 GC, 14.0
1991 GH3 13.5
1991 GQs 13.5

19971218 212.72298 222.29601 14.97556 13.83547 0.2086715  2.5340677 43
19971218 325.86223 189.39616 255.04477  0.95021 0.1366197  2.5639386 34
19971218 321.88654 236.71768 200.11836 12.07771 0.1484083  2.5991406 22

1991-1997 1.04 M-v
1989-1997 0.89 M-v
1991-1997 1.02 M-v

Williams 28886 1991 GC;
Williams 30895 1991 GHs
Williams 28614 1991 GQs
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1991 GY3
1991 GNg
1991 JJ
1991 LQ
1991 LW
1991 NZg
1991 POy
1991 PEs
1991 PGs
1991 POs
1991 PN~
1991 PGy
1991 PVy7
1991 RR1
1991 RP»
1991 RKs
1991 RS~
1991 RZs
1991 RB11
1991 RB12
1991 RDq2
1991 RT17
1991 SV
1991 SC,
1991 TQ
1991 TP,
1991 TTi3
1991 UK3
1991 VE
1991 VH
1991 VX,
1991 VWyg
1991 VBy
1992 AB
1992 DJy
1992 DNg
1992 DF¢
1992 EK;
1992 EJy
1992 EBg
1992 EYo
1992 ED17
1992 FD,
1992 F'Sq
1992 GB-2
1992 GMy4
1992 GOy
1992 HG4
1992 HL4
1992 HYs
1992 JDs
1992 JQ3
1992 LN

15.0
15.5
12.5
13.0
13.5
13.0
12.5
12.5
13.5
14.5
13.0
13.5
14.5
12.0
12.5
12.5
14.0
13.0
13.5
13.5
14.0
12.5
12.5
12.5
13.0
14.0
12.5
12.5
18.5
16.5
12.5
14.0
13.5
14.0
14.5
13.0
14.0
13.5
14.5
15.0
15.5
14.5
14.0
13.5
15.0
14.0
14.5
13.5
14.0
15.0
14.5
14.5
13.5
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19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218

315.78306
31.70687
211.44796
176.16643
241.00422
20.37017
357.25428
263.55481
74.78325
4.88660
11.37678
36.50944
214.56531
87.59077
168.69085
91.98709
190.01438
199.15927
29.57892
59.80661
38.90879
85.43863
84.91697
80.61726
122.31850
0.39597
311.30524
350.65606
185.31937
53.24623
65.29527
83.16101
8.28744
344.11723
132.12168
67.77679
357.94271
215.55308
219.65887
25.51604
144.37286
132.95914
229.23336
185.34655
271.27722
80.26261
254.91518
129.22051
210.28586
231.76688
248.06178
238.24089
210.07223

149.02383

24.86388
165.60390
204.27150
116.47935
285.05786
228.31315
276.60028
130.04014
118.59832

21.76022
252.91264
317.73965

94.83997

47.86682
319.71577
180.12224
280.05108
240.30816

83.18905
284.33700

54.46676
313.44469
289.95525
241.51122

82.37494
245.39932
268.76375
193.42540
207.05751

66.05676
194.03795
314.09196

55.60993
229.35069
185.05933
178.44229
282.27407
150.97638
240.98082
290.30336
261.96876
175.16843
172.58681
312.33461
127.10242
349.08455

79.07599
207.33083
164.21254
158.94920
345.48484
123.78200

18.66428
88.46601
62.73924
94.29935
91.18026
117.91885
155.26799
245.38568
225.81646
249.37437
54.12557
111.18893
74.75412
230.16886
213.10733
13.22054
108.43606
350.10228
158.17796
320.06743
127.15033
259.50164
71.44897
42.68472
68.57577
234.27760
279.95131
222.91423
62.10631
139.48567
303.19654
149.72655
95.32693
88.90043
7.21332
136.95913
214.55742
334.24579
104.69214
165.28178
317.96337
58.68554
25.94108
104.74635
209.72016
213.04320
199.57275
216.22964
24.19941
90.14857
48.20611
267.94138
88.74853

2.82442
1.82593
14.13231
15.23092
12.13954
4.39584
2.07069
1.21813
0.95495
0.58348
2.81216
2.60050
3.02552
9.45243
9.40172
10.85420
8.51705
1.38893
1.53715
12.75095
3.34770
1.53205
10.26049
10.42382
6.76412
3.79226
11.60186
13.44500
7.22463
13.91652
4.41355
2.13872
2.88290
40.75549
6.59840
3.12522
4.96107
6.14627
2.31309
1.21356
2.61297
0.64801
4.21340
7.14852
3.68912
5.70711
2.70970
1.14666
8.21309
4.97995
6.63326
2.52335
7.42292

2.3931780
2.3191700
2.5936743
2.5787029
2.5695193
2.8916126
3.1754899
2.8754941
2.8769191
3.1942926
2.8294858
3.1616423
2.3976843
3.0528993
3.0013957
3.0305411
2.7561626
2.8579949
3.1191167
2.8099867
2.8345962
3.0729750
2.8110295
3.0246865
2.9998275
2.2045973
3.1050056
3.1020727
0.8907739
1.1365704
3.1770738
3.1278750
3.2572603
3.2875593
2.3685562
2.3653640
2.2725977
2.1781135
2.1417365
2.1830408
2.3324599
2.2008740
2.2772539
2.2620040
2.2798619
2.3868901
2.2712992
2.3959674
2.2885852
2.1934796
2.2677297
2.1919653
2.3807378
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1991-1998
1991-1996
1976-1997
1991-1997
1954-1997
1991-1997
1969-1997
1980-1997
1991-1998
1991-1997
1951-1997
1980-1997
1971-1996
1991-1997
1989-1997
1933-1997
1991-1997
1991-1997
1975-1997
1991-1997
1953-1998
1953-1997
1991-1997
1981-1997
1950-1997
1991-1997
1991-1998
1988-1998
1991-1998
1991-1997
1991-1998
1990-1997
1979-1997
1992-1998
1992-1997
1986-1997
1980-1997
1990-1998
1990-1997
1987-1997
1992-1998
1970-1998
1992-1997
1989-1998
1992-1997
1992-1997
1992-1997
1959-1997
1979-1997
1976-1997
1971-1997
1979-1997
1992-1997
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Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams

28085
29914
31006
28072
26420
30977
31006
31006
28086
30977
28614
30977
31006
31006
30896
28614
30977
28585
31006
28615
23349
30977
23349

30656
30896
30290
31006
30978
28615
30872
25227
30978
31006
27935
31006
30896
30450
30896
27729
30896

1998 JAN. 12

1991 GY3
1991 GNg
1991 JJ
1991 LQ
1991 LW
1991 NZg
1991 POy
1991 PEs
1991 PGs
1991 POs
1991 PN~
1991 PG5
1991 PVy7
1991 RR1
1991 RP»
1991 RKs
1991 RS~
1991 RZs
1991 RB11
1991 RB12
1991 RDqo
1991 RT17
1991 SV
1991 SC,
1991 TQ
1991 TP,
1991 TTs3
1991 UK3
1991 VE
1991 VH
1991 VX,
1991 VWyg
1991 VBy
1992 AB
1992 DJy
1992 DNg
1992 DF¢
1992 EK;
1992 EJy
1992 EBg
1992 EYo
1992 ED17
1992 FD,
1992 F'Sq
1992 GB-2
1992 GMy4
1992 GOy
1992 HG4
1992 HL4
1992 HYs
1992 JDs
1992 JQ3
1992 LN



1998 JAN. 12 M.P.C. 31139

1992 NP 12.5 19971218  62.24572 51.43052 298.17396 11.91107 0.1981006  2.6070396 26 1950-1997 0.92 M-v Williams 27935 1992 NP
1992 PX 15.0 19971218 133.07273 210.37045 161.56399  4.54087 0.1278010  2.3508885 31 1980-1998 0.87 M-v Williams 29660 1992 PX
1992 PJ, 14.5 19971218 166.83022 82.83612 212.04166  5.60831 0.3178616  2.4147543 24 1988-1997 0.60 M-v Williams 31006 1992 PJ.
1992 RZ 13.0 19971218 307.04268 162.56798 280.49854  0.94961 0.0278571  2.8799573 24 1978-1997 0.64 M-v Williams 30896 1992 RZ

19971218 355.74451 147.91727 317.12319  3.93806 0.2275977  2.5943071 20
19971218 231.81024 270.58462 333.10866  1.65903 0.1723406  2.4002825 21
19971218 210.80212 111.13695 112.34017  4.62921 0.0343420  2.6282384 27

1976-1997 0.63 M-v
1978-1997 0.75 M-v
1989-1997 0.82 M-v

1992 RV, 14.0
1992 RA4 15.0
1992 RK~ 14.0

Williams 24583 1992 RV,
Williams 28615 1992 RA4
Williams 31006 1992 RK+~

1992 SJ 13.5 19971218  82.78811 317.76391  3.00956  8.81712 0.2826908  2.7292293 19 1992-1997 0.69 M-v Williams 24897 1992 SJ
1992 SE4 13.0 19971218 144.47578 233.65863 46.43628 13.66322 0.1556443  2.6805692 37 1992-1997 0.72 M-v Williams 31006 1992 SE;
1992 ST1 12.5 19971218 115.07978 333.88970 315.44738  7.55041 0.2086998  2.7894742 26 1955-1997 0.91 M-v Williams 28086 1992 ST,
1992 SF, 13.5 19971218 264.95301 28.43339 172.10935 14.21304 0.0951407  2.5379026 19 1992-1996 0.72 M-v Williams 28586 1992 SF,

1992 SU 14 12.0
1992 SW7 12.0
1992 UQ 13.0
1992 UA3 13.5
1992 UZ3 13.0
1992 UNy 12.0
1992 WN; 13.5

19971218 24.81974 80.41073 354.19620 14.52786 0.1486786  2.7251598 26
19971218  57.14048 94.22692 281.11865 14.02709 0.1535713  2.7480640 43
19971218 186.17109 111.91398 174.48646  4.58322 0.1515252  2.5310666 56
19971218  72.23050 352.69787 44.57651  3.94376 0.0985098  2.6573115 30
19971218  15.41850 359.60714 11.30155  2.33193 0.2167380  3.0094865 16
19971218  35.13987 324.02275 78.04296 10.34346 0.1567099  2.7842067 16
19971218 353.88675 306.88936 132.09447  5.52183 0.1647661  2.9130863 13

1989-1997 0.75 M-v
1992-1997 0.71 M-v
1980-1997 0.85 M-v
1992-1996 0.89 M-v
1976-1997 0.52 M-v
1978-1997 0.76 M-v
1991-1997 0.80 M-v

Williams 29660 1992 SU14
Williams 28086 1992 SWi~
Williams 30688 1992 UQ
Williams 29661 1992 UAs3
Williams 29661 1992 UZs
Williams 25441 1992 UNy
Williams 21594 1992 WN;

1992 YS2 12.5 19971218 352.69494 13.72730 78.07052  3.20965 0.0377155  2.9277663 33 1991-1997 0.70 M-v Williams 31007 1992 YS;
1992 YW3 11.5 19971218  18.43908 26.41081 87.89089 12.02557 0.2118344  2.7993473 33 1956-1997 0.59 M-v Williams 28887 1992 YW3
1993 AN 13.0 19971218 325.56833  8.51089 104.23979  2.62482 0.1583198  3.1218394 28 1982-1997 0.64 M-v Williams 31007 1993 AN

1993 BCs 13.0
1993 DQ: 16.5

19971218 345.36396 282.95152 155.25150  0.49570 0.1627607  3.2233218 51
19971218 123.39393 344.63107 313.78754 10.01517 0.4917703  2.0373185 67

1993-1997 0.75 M-v
1993-1998 0.60 M-v

Williams 31007 1993 BCs
Marsden 27121 1993 DQ;

1993 FL4 13.5 19971218 153.60394 295.36027 138.78945  2.16080 0.1338242  2.5457499 20 1991-1997 0.80 M-v Williams 28887 1993 FL4
1993 FU24 14.5 19971218 277.31195 313.16890 341.96005  1.72187 0.0516685  2.7329984 11 1993-1997 0.89 M-v Williams 29617 1993 FU24
1993 KH 19.0 19971218  45.71007 293.59925 54.52711 12.80819 0.3111121  1.2338281 34 1993-1997 0.83 M-v Williams 29662 1993 KH
1993 NH 15.0 19971218  71.31258 80.91427 246.02434 22.26642 0.3116157  2.3045307 33 1986-1997 0.80 M-v Williams 31007 1993 NH
1993 OB 13.0 19971218  24.95927 84.06627 281.27409 21.43612 0.2972841  2.4105867 27 1993-1997 0.69 M-v Williams 31007 1993 OB
1993 OP 13.0 19971218  52.70667 95.42619 286.25939 23.90663 0.1982637  2.2876143 25 1990-1997 0.72 M-v Williams 25082 1993 OP

1993 OF3 15.5
1993 OWs 14.0
1993 ODsg 15.5
1993 QU 14.0
1993 QJ4 14.5
1993 QOs 15.5
1993 QH1o 13.0
1993 RD» 13.0
1993 RLs 14.5
1993 SO 14.0
1993 SN» 16.0
1993 SG3 15.0
1993 SW3 14.0

19971218  75.25501 318.56630 326.39225  1.21025 0.1275764  2.4044327 46
19971218  38.45023 258.39669 129.04514  3.78692 0.1680382  2.2607296 27
19971218  80.85885 64.06770 282.82574  2.85150 0.2202023  2.2389782 23
19930821 356.31654 355.24009 346.35747 18.89438 0.2664011  2.6375358 13
19971218 320.84259 325.91300 165.14897  3.58551 0.0620072  2.2374855 20
19971218  8.29193 29.69064 38.32117  3.04257 0.2081499  2.3512340 42
19971218 118.36678 24.75694 276.93592 20.63531 0.1430699  2.3166153 15
19971218  29.76482 152.80252 174.80694 15.33213 0.1246691  2.6050473 29
19971218  51.95929 70.63037 307.53702  2.59216 0.0609479  2.3456887 27
19971218  56.38640 175.91585 168.19390  8.27485 0.0949075  2.3722435 23
19971218  29.70014 145.12850 264.70890  1.94184 0.1562330  2.3361814 32
19971218 299.13032 332.02354 168.56832  3.75498 0.1256361  2.3223143 37
19971218 117.29056 279.53930 55.35609  6.21821 0.2007849  2.2354955 22

1993-1997 0.61 M-v Williams 30979 1993 OF3
1993-1997 0.73 M-v Williams 30980 1993 OWs
1990-1998 0.91 M-v Williams 31007 1993 ODsg
36 days 0.54 Williams 1993 QU
1973-1997 0.88 M-v Williams 27916 1993 QJ4
1993-1997 0.66 M-v Williams 30980 1993 QOs
1990-1997 0.83 M-v Williams 31007 1993 QHio
1993-1997 0.64 M-v Williams 30872 1993 RD-
1984-1997 0.68 M-v Williams 31007 1993 RLs
1993-1997 0.78 M-v Williams 30980 1993 SO
1993-1997 0.68 M-v Williams 27936 1993 SN»
1993-1997 0.84 M-v Williams 30980 1993 SGs
1973-1997 0.53 M-v Williams 30899 1993 SW3

NAERFRFWNNONWERARRR R EROOINEARRFRFFRFNONWERRRFRNRARNDNDR-

1993 SUsg 14.0 19971218  92.75577 268.64125 350.06243  0.43963 0.0908525  2.6448683 27 1976-1997 0.87 M-v Williams 30980 1993 SUsg
1993 SQ10 14.5 19971218 321.23270 160.55029  2.21076  3.82907 0.1138945  2.1883182 27 1982-1998 0.83 M-v Williams 30899 1993 SQ10
1993 TD 14.5 19971218  12.71880 32.50046  4.46055 10.95575 0.1838344  2.4816590 40 1989-1997 0.82 M-v Williams 30900 1993 TD
1993 TN 13.5 19971218  85.86275 253.10446 88.75607  3.58644 0.1270235  2.3535226 32 1975-1997 0.87 M-v Williams 31007 1993 TN
1993 TU 14.0 19971218 170.32657 327.54611 335.02428  4.37306 0.1277370  2.1955189 29 1992-1997 0.82 M-v Williams 28616 1993 TU

1993 TLs 15.0
1993 TMi2 14.5
1993 TLi3 14.0
1993 TP24 14.5
1993 TLas 14.5
1993 THs2 14.0

19971218 263.43479 244.53413 321.15401  3.28646 0.1112585  2.2536121 21
19971218  49.18492 295.38931 134.39541  2.44931 0.1146123  2.2326050 32
19971218 102.49113 247.01232 48.29808  9.16559 0.1937389  2.4283080 49
19971218 228.84156 81.12006 167.04333  4.46122 0.1136823  2.1854964 34
19971218 118.51353 150.61929 111.96741  3.20620 0.1083574  2.5435854 39
19971218 152.14638 120.75335 142.15304  2.70050 0.1846591  2.3838208 31

1993-1997 0.56 M-v
1986-1998 0.84 M-v
1993-1997 0.61 M-v
1983-1997 0.67 M-v
1993-1997 0.65 M-v
1988-1998 0.84 M-v

Williams 24898 1993 TLs

Williams 30900 1993 TMi2
Williams 31007 1993 TLi3
Williams 27936 1993 TPa4
Williams 31007 1993 TLas
Williams 31007 1993 THso
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1993 UR»
1993 UDs
1993 UZs
1993 VS
1993 WD
1993 WQ
1993 XP
1993 XNy
1993 YR
1994 AC
1994 AH
1994 AW
1994 AT,
1994 AB->
1994 AO-
1994 AY
1994 AZ»
1994 ACy7
1994 CM
1994 CV
1994 CA,
1994 CV;y
1994 CLo
1994 CN»
1994 CVys
1994 COqg
1994 CP19
1994 CB2o
1994 ClJao
1994 DD
1994 EV5
1994 EZ5
1994 EMg
1994 EOs
1994 EPg
1994 ES¢
1994 GT
1994 GRo
1994 GYy
1994 LR
1994 PZ
1994 VC
1994 WU,
1994 YH;
1994 YQ:
1995 AG
1995 AJ
1995 AT,
1995 AW+
1995 BF;
1995 BO;
1995 BG2
1995 BT»

14.0
13.0
14.5
15.0
17.0
14.0
13.0
12.5
14.5
14.5
12.5
14.5
12.0
12.5
14.5
13.0
13.0
13.5
13.0
14.5
15.5
13.0
14.0
16.5
14.0
14.0
14.0
14.5
15.0
13.5
13.5
15.0
13.5
14.0
14.5
10.5
13.0
12.5
14.5
12.0
15.0
15.5
14.5
14.0
13.5
14.0
13.5
14.5
13.5
14.0
13.5
14.5
13.5
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19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19940128
19940128
19940128
19940128
19971218
19940217
19940217
19940217
19940217
19940217
19940217
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218

315.79277 354.09048 169.41233
77.96812 98.62670 256.35920
293.95038 47.37456 124.20137
18.02299 271.43137 126.08299
265.90446 132.26906 56.58932
12.06450 359.63351 47.58594
340.62502 206.50453 267.82602
172.37009 181.81493 95.03919
356.72838 196.25162 216.04746
118.64173 160.92016 255.36541
71.89526 174.18236 136.46023
22.65229 244.50042 170.27023
44.23456 328.60611 55.85427
284.03330 240.76993 232.75017
17.66064 112.35305 307.69116
319.56076 180.07420 293.95120
308.49832 211.26303 290.26643
312.78422 55.48215 106.47415
348.33315 45.95797 33.17816

4.18629 224.43401 183.85325
254.54569 66.91381 196.01050
262.07245 74.73923 66.50060

3.42032 337.16160 118.26506
124.99888 248.12919 99.37639
223.07671 107.53919 107.86638
67.44544 320.36799 107.78579
227.86216 212.32180 77.93009

2.30358 73.20118 73.20578
12.46678 135.67797 355.33546
339.70940 348.28082 135.55968
58.94622 89.34725  8.73167
16.83970 87.34533 43.52170
82.97469 279.67104 145.82022
116.29216 320.40762 74.06038
24.64684 340.70556 141.25925
313.28502 88.30973 124.89710
267.38257 111.19178 71.56891
209.21621 224.22847  9.19634
18.97791 262.84906 173.64031
256.41922 129.44414 95.01971
61.00154 139.40548 149.79268

0.33506 51.20343 345.12721
54.75218 123.33273 172.91529
320.44473 180.84339 268.20318
16.93471 278.17130 83.39708
347.38497 165.11721 278.49852
92.99549 39.00644 286.29824
309.09299 90.95578 34.50086
243.18008 305.52763 248.16556
238.89782 274.43463 296.63300
268.98922 277.55587 256.43492
298.46488  7.82462 127.54855
356.28260 358.29371 74.12604

7.09225
5.32356
5.57225
1.51822
63.46100
5.06074
12.28314
16.46662
11.66866
3.15304
2.75436
1.25057
13.72957
0.76347
11.28630
6.10342
11.04422
3.62687
8.60461
3.75159
4.48389
3.89631
4.30299
1.43825
3.11409
2.77204
2.24392
3.30907
10.61154
2.92948
11.42796
4.47910
17.85569
5.06748
10.23955
9.21724
3.42430
0.46241
10.42219
12.66752
3.10971
1.37937
14.82622
3.04330
6.87882
3.38147
6.42314
2.78873
5.38999
4.01449
3.61356
3.71371
3.91877

2.2564644
2.3995110
2.2933505
2.5359474
1.0067146
2.5533302
2.5450254
2.5851997
2.6199334
2.1782545
2.9326703
2.6084172
2.6532121
2.9319173
2.6168237
2.7081908
2.6898881
2.5591411
2.8473806
2.5900461
2.3991554
3.0775450
2.6172863
1.5733041
2.9148154
2.5370731
2.2271705
2.6775097
2.7014185
2.6636727
2.8270062
2.5901476
2.7630822
2.3609409
2.7605778
5.1680773
3.0320526
3.2082981
2.6991007
3.0785373
2.1347992
2.1536557
2.4460962
2.2003677
2.4001846
2.2186404
2.2373880
2.1972317
2.2716546
2.2015249
2.2467635
2.3259170
2.2531067

GUBR OUR R WA WERNWNUUR R UIWHRE R ERERERERBRERFERFREEOOWWWWWERE R WERUTIOWNWWNR R R RN WD

1976-1997
1993-1997
1993-1997
1993-1997
1991-1997
1985-1997
1986-1998
1991-1998
1993-1997
1991-1997
1994-1997
1994-1997
1991-1997
1977-1997
1988-1997
1979-1997
1991-1997
1986-1998
1989-1997
1976-1997
1994-1998
1992-1997
1992-1998
1994-1998
1989-1997
6 days
6 days
4 days
6 days
1984-1998
31 days
31 days
31 days
29 days
29 days
31 days
1983-1997
1982-1997
1952-1997
1972-1997
1991-1997
1994-1997
1994-1997
1994-1997
1986-1997
1984-1997
1989-1997
1992-1997
1986-1997
1982-1997
1980-1998
1990-1997
1988-1997

M-v

R W WWNWHR R FEFENUOIWE WK B WWER ORI

NN WRN TN WK TN &N N -

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams

28616
30981
27716
30981
31007
31007
22963
25340
30900
23248
30900
30981
30760
25228
29944
29618
31008
28616
31008
31008
28888
30982
23539
27456
28087

28074

30873
28318
25070
30783
30291
30760
30900
30982
30901
31008
31008
31008
31008
31008
31008
31008
31008

1998 JAN. 12

1993 UR»
1993 UD3
1993 UZs
1993 VS
1993 WD
1993 WQ
1993 XP
1993 XNy
1993 YR
1994 AC
1994 AH
1994 AW
1994 AT,
1994 AB-
1994 AO-
1994 AY.
1994 AZ»
1994 ACy7
1994 CM
1994 CV
1994 CAq
1994 CV;y
1994 CLo
1994 CN»
1994 CVys6
1994 COqg9
1994 CP19
1994 CB2o
1994 ClJao
1994 DD
1994 EV;
1994 EZ5
1994 EMg
1994 EOs
1994 EPg
1994 ES¢
1994 GT
1994 GRo
1994 GYy
1994 LR
1994 PZ
1994 VC
1994 WU,
1994 YH;
1994 YQ:
1995 AG
1995 AJ
1995 AT:
1995 AW2
1995 BF;
1995 BO;
1995 BG2
1995 BT>



1998 JAN. 12

1995 BU,4
1995 BQ1s
1995 CY
1995 CM;
1995 CO;
1995 DD
1995 DF
1995 DJ;
1995 DO,
1995 DQ,
1995 DY,
1995 DBg
1995 EN
1995 EO
1995 FT
1995 FV
1995 FGy
1995 GF
1995 GJ7
1995 HJ
1995 JC
1995 JJ,
1995 LH
1995 LV
1995 MM,
1995 MRy
1995 MF,
1995 MGy
1995 OO
1995 OD;
1995 QB
1995 QE,
1995 QR4
1995 QKo
1995 QVo
1995 SH
1995 SMa0
1995 SYa7
1995 SA4y
1995 SSus
1995 ST4s
1995 SRs1
1995 SUs;
1995 SPs,

1996 EKi5
1996 FG3
1996 HK;
1996 HW
1996 HCqo
1996 HD24

15.5
13.0
14.0
14.5
14.0
12.5
15.0
13.5
14.0
14.0
15.0
15.7

COLLOLLLOOLL000L000000000000000000000000000000000000
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19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19950304
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19950503
19971218
19950702
19950702
19950722
19950722
19950702
19971218
19971218
19950831
19950831
19950831
19950920
19971218
19971218
19950920
19951010
19951010
19951030
19951010
19950920
19951010
19951010
19950831
19951010
19951010
19971218
19971218
19971218
19971218
19971218
19971218

40.70991
157.39926
60.80616
106.59846
340.32570
84.15129
293.80702
187.01833
237.38600
37.55442
114.12189
4.87662
226.44518
317.09309
245.42764
256.14528
151.40753
323.33456
205.50990
248.43593
208.47350
357.54554
190.65039
133.41965
328.32240
291.49803
18.92997
48.89075
327.47911
335.97217
223.00397
24.02202
40.73866
16.82991
334.28967
350.71231
329.06139
235.21686
7.56831
12.46718
150.36863
201.20240
359.12765
294.39199
214.17424
282.52172
302.45837
66.75700
108.32223
20.23842
119.55104
14.08239
104.62503

11.50342
239.39999
285.37495
331.67843

64.81652
321.22707

55.74853
302.70052
174.79511
278.48676
142.99555

4.20023
254.71516
261.73902

68.84353

70.68126
295.31747

45.54295
200.91339

98.51034
209.12834
107.96857
266.00843

3.45788
174.97034
135.30100

68.99401

69.97859
211.16833

5.75369
298.51175
143.48507
117.24440
331.78196
255.54987

9.07084

32.68049
131.48561
168.31883
312.84006
116.15517
231.97448
173.43897

94.02532
280.83351
255.96683

87.93836
178.55917

23.38254
342.74055
176.78485
174.17592

89.38214

17.46646
25.92605
82.97079
351.22875
53.50521
357.80344
117.08806
311.40747
33.32026
111.72101
208.89399
154.28649
11.90457
236.01737
142.66379
154.42671
304.52786
67.15115
15.80305
132.52626
46.57410
118.22823
49.65935
107.06482
174.89132
254.44575
211.49441
175.94358
349.62082
154.65000
191.24823
163.03102
174.91431
346.08597
357.32821
188.95751
19.53944
18.19231
201.37070
48.62708
98.12357
308.23415
209.38127
10.39423
208.98769
198.81865
354.27053
127.95847
300.47857
40.22481
177.27822
199.64904
206.07187

8.38904
3.27550
5.36239
9.96713
3.17953
13.07895
4.51017
1.95432
4.86124
5.65150
4.77160
3.29302
5.20898
3.21362
3.58263
4.76742
0.94644
6.68071
9.20886
1.56494
4.46383
3.43583
11.44868
12.84257
4.83626
6.09986
4.57164
6.67910
24.02218
12.25394
2.01017
5.22038
2.46433
13.58734
6.72985
13.53736
11.77059
7.15870
9.36737
2.55720
2.44747
0.36353
1.91813
3.02688
1.34347
14.24260
2.48191
2.03188
1.98148
6.87629
8.42573
2.34703
6.19959

2.2118230
2.4480714
2.3047211
2.3914069
2.2141452
2.6654131
2.2352041
2.4575205
2.4264731
2.4143341
2.2419376
2.7675367
2.1642555
2.2890343
2.4340556
2.3058053
2.8786252
2.5494601
2.6584514
2.3771913
2.5774768
2.4703095
2.6948860
2.6886107
2.2117238
2.2183774
2.2331366
2.4208135
2.1513045
3.0068914
3.0448500
3.2155143
2.6588764
2.6526510
2.2952973
2.6206193
3.1616316
2.2791268
3.0912010
2.3986073
2.9767863
3.1134864
3.9336828
2.3113362
2.9459961
2.6816891
2.5814276
2.1753593
1.0543528
2.2235983
2.0465734
2.3985950
2.4426049

WHERARNWRARRRRPRRRRPRRRRRRRWORRRRRWOWINNRRRRRR WO WOTOUR ST WOWER o B RS UL WOt W

1995-1997
1980-1998
1976-1997
1989-1997
1980-1997
1988-1997
1979-1998
1991-1997
1980-1997
1991-1997
1986-1997
39 days
1992-1998
1995-1998
1995-1997
1989-1996
1953-1997
1985-1997
1982-1997
1980-1998
1995-1997
10 days
1995-1998
31 days
36 days
36 days
28 days
54 days
1995-1998
1995-1998
44 days
42 days
42 days
31 days
65 days
1995-1998
34 days
32 days
28 days
29 days
28 days
25 days
25 days
22 days
44 days
8 days
7 days
1993-1997
1996-1998
1996-1998
1980-1998
1992-1997
1993-1997

DD DO s s DN NN N

DN DN W N W

[\

wiviviviviNw)

vivivivivivivivivivivillviviviviw)

WNN W N

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Nakano
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Nakano
Marsden
Nakano
Nakano
Nakano
Nakano
Williams
Marsden
Williams
Nakano
Nakano
Nakano
Nakano
Nakano
Williams
Nakano
Nakano
Nakano
Nakano
Nakano
Nakano
Nakano
Nakano
Nakano
Nakano
Nakano
Williams
Marsden
Williams
Marsden
Williams
Williams

31008
31008
29664
31008
31008
30983
25071
31008
30292
30472
28087

29138
31008
28087
28889
25963
31008
31008
28318
28318

29138

30983
30901

29318

31009
31009
31009
29947
31009
31009

M.P.C. 31141

1995 BU,4
1995 BQ1s
1995 CY
1995 CM;
1995 CO;
1995 DD
1995 DF
1995 DJ;
1995 DO,
1995 DQ,
1995 DY,
1995 DBg
1995 EN
1995 EO
1995 FT
1995 FV
1995 FGy
1995 GF
1995 GJ7
1995 HJ
1995 JC
1995 JJ,
1995 LH
1995 LV
1995 MM,
1995 MRs
1995 MF,
1995 MGy
1995 OO
1995 OD,
1995 QB;
1995 QE,
1995 QR4
1995 QKo
1995 QVo
1995 SH
1995 SMa0
1995 SYa7
1995 SA4y
1995 SSus
1995 ST4s
1995 SRs1
1995 SUs5;
1995 SPs,

1996 EKis
1996 FG3
1996 HK
1996 HW
1996 HCqo
1996 HD24



M.P.C. 31142

1996 JY
1996 JT3
1996 KW
1996 NA
1996 NW
1996 NL;
1996 NF5
1996 NB,
1996 NF,
1996 NE;
1996 OE
1996 PA
1996 PK
1996 PW
1996 PA,
1996 PL,
1996 PD3
1996 PJs
1996 PN;
1996 PY
1996 QD
1996 QZ
1996 QD
1996 QQ:
1996 QX
1996 Q7Z,
1996 QZo
1996 RD;
1996 RK,
1996 RJ3
1996 RE,
1996 RF5
1996 ROs
1996 SQ;
1996 SJ,
1996 SY,4
1996 SSe
1996 TV,
1996 TM;
1996 TN
1996 TBg
1996 TH;
1996 TWs
1996 TRy
1996 TF11
1996 TD12
1996 TJ1o
1996 TL12
1996 TU13
1996 TM5
1996 TG3s
1996 THas
1996 TJss

15.0
14.5
13.5
15.0
14.5
14.0
12.5
14.0
13.0
13.0
16.5
16.0
14.5
14.0
15.0
15.0
14.0
13.5
14.0
13.5
14.5
15.5
15.0
14.0
13.5
12.5
15.5
15.0
16.0
14.5
13.0
14.0
14.5
16.0
14.5
15.5
13.0
14.5
15.5
16.0
13.5

COLLLEPELOLOLOLOO0000000000000000000000000000O00000000000000
e o B e e e e W e T T T e T e el el o B e e e e g el T T e B e G g g O T e e al al ala el al al a
gotorotortotgrtotototortotogrtotototototortortotgtotgrtotaonototot oot oot ottt ottt ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot

19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19960805
19971218
19960805
19971218
19960914
19971218
19971218
19971218
19960825
19960914
19971218
19971218
19971218
19971218
19961004
19961004
19971218
19961004
19971218
19971218
19971218
19961004
19971218
19971218
19971218
19971218
19961004
19961004
19961004

128.35432
50.13938
41.15932

199.99708
46.07069
86.97315

357.57626

258.65010
47.01059

112.84256

142.84965

200.24713

284.49031

0.08261

108.43458
33.96904
57.09378
54.07123
78.73608
21.85732

134.94068
83.39339

248.84774
66.32599

308.49026
50.10621

353.33784

169.31926

324.98575

133.12522

146.44872

160.41861
60.29075
22.58821

148.58236

131.09490

158.03206

263.19822
47.15109

331.42218

101.77298

289.18633
36.11088

161.76428

164.88012

288.99375

142.62262

135.35504

242.38154

117.92288
23.81430

319.55234

331.04040

102.25314
167.45458
278.11804
158.37122
111.90838
74.64569
298.95831
229.48834
73.77599
42.75482
242.43197
153.10540
203.37548
181.90496
213.36595
311.91880
307.74504
26.04025
272.67064
280.94907
85.07217
219.42637
321.68298
273.07987
85.00238
290.58100
85.33307
131.22552
11.56545
297.51253
306.21067
189.19158
101.37946
119.68419
337.47449
276.81925
249.75488
66.15735
138.69996
227.93068
345.70465
70.51087
156.06452
188.56507
36.27292
72.44044
281.95887
299.75215
206.33856
188.05497
299.98335
345.52260
3.31449

185.50938
178.36747
54.00332
103.91225
265.09168
292.93368
142.44719
311.67975
307.61909
267.96611
57.23285
143.91498
7.65397
144.47084
133.69031
125.65843
83.85883
334.76278
80.77983
126.74658
209.24605
146.63355
238.53051
108.85435
312.51488
97.75224
252.11936
179.12989
37.80321
9.91524
26.69322
117.22029
155.18838
211.59317
343.84665
69.56595
67.54452
160.37371
168.14863
178.28607
31.80019
9.47403
286.95368
136.09303
274.61759
11.75278
39.41891
36.12066
16.16411
140.54153
30.29768
68.61535
36.07902

10.04093
4.93192
13.51876
24.25837
2.73671
3.20472
10.08144
2.47383
7.94089
1.16978
2.62837
19.33254
3.04076
29.81570
7.41038
5.13552
3.95328
11.62426
2.60797
2.91469
11.38829
7.07582
3.09941
2.13766
12.21394
2.72793
2.70917
3.43952
2.13060
5.48178
12.75320
7.16362
11.61030
3.63569
5.07004
2.97802
3.05739
3.97574
6.32621
12.65379
12.21688
21.85069
21.31442
4.33179
2.31853
8.98172
10.09595
13.49246
12.99467
1.58510
4.97658
2.72141
4.89910

2.4100443
2.4522507
2.6750899
1.9306009
2.7344929
2.2779007
2.6938002
2.4297693
2.9624178
2.9135356
2.4082163
1.9044019
2.3138763

327.4853230

2.3779111
2.3275339
2.6245120
3.1940231
2.7471568
2.8378362
2.6358875
2.7503274
2.2926416
3.1290669
2.6970629
3.2323944
2.6006499
2.2054242
2.7493024
2.4135623
2.6067049
2.3136542
2.5824639
2.5624229
2.2324055
2.4005819
2.9146527
2.3035021
2.3095282
2.6230144
2.7310194
2.6395408
2.6727542
2.2779668
2.4127603
3.1954643
3.0634216
2.6860984
2.6212937
3.1317663
2.2740249
2.7550031
2.6074384

R EWERRRFEFWWWHERARRFEFOURWUOUIFE R WERWRFRWHFE IR WN WN S WN WHEDNNWERE WWWHE RN NN OTW

1989-1997
1978-1997
1996-1997
1996-1998
1996-1997
1979-1998
1975-1997
1978-1997
1982-1997
1986-1998
1995-1997
1983-1997
1991-1998
1996-1997
1996-1997
1975-1997
1995-1997
1996-1997
1992-1997
1949-1997
1996-1997
1995-1998
1996-1997
1991-1997
29 days
1973-1998
11 days
1960-1998
28 days
1985-1997
1975-1997
1984-1998
44 days
18 days
1976-1997
1981-1997
1981-1997
1989-1997
22 days
11 days
1978-1997
12 days
1989-1997
1971-1998
1992-1997
10 days
1990-1998
1960-1997
1969-1997
1990-1998
3 days
3 days
3 days

0.60
1.08
0.79

M-v

M-v
M-v
M-v

WN R TTWNN R WWWND W

QO WWH R WWN &

—_

w

=N W

=W ww

D= W = W

el lcy

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams

27457
30902
30876
30876
31009
29666
28319
28618
27938
30984
27938
29947
28618
30985
30985
28088
31009
31009
30986
29115
30877
28319
30986
29666

28305
28890

31009
31009
27925

31009
28890
31009
31009

31009

28319
28619
28619

28619
28891
31009
28619
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1996 JY
1996 JT3
1996 KW
1996 NA
1996 NW
1996 NL;
1996 NF5
1996 NB,
1996 NF,
1996 NE;
1996 OE
1996 PA
1996 PK
1996 PW
1996 PA;
1996 PL,
1996 PD3
1996 PJs
1996 PN;
1996 PY
1996 QD
1996 QZ
1996 QD
1996 QQ:
1996 QX
1996 Q7Z,
1996 QZo
1996 RD;
1996 RK,
1996 RJ3
1996 RE4
1996 RF5
1996 ROs
1996 SQ;
1996 SJ4
1996 SY,4
1996 SSe
1996 TV,
1996 TM;
1996 TN
1996 TBg
1996 TH;
1996 TWs
1996 TRy
1996 TF11
1996 TD12
1996 TJ1o
1996 TL12
1996 TU1s
1996 TM5
1996 TGC3s
1996 THas
1996 TJss
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1996 TKas
1996 TLsg

1996 TM3zs
1996 TN3s
1996 TP3s
1996 T'Sss

1996 TT3s
1996 TUss
1996 TW3s
1996 TX3s
1996 TA3zg

1996 TCsg
1996 TD3g
1996 TEsg
1996 TF39

1996 TGag
1996 THsg
1996 TJ3g

1996 TK3g
1996 TLsg

1996 TM3g
1996 TN3g
1996 TO3g
1996 TP39
1996 TR39
1996 T'S39

1996 TT39
1996 TU3zg
1996 TV3g
1996 TW3g
1996 TX39
1996 TY 39
1996 TZ39

1996 TA4o

1996 TB4o
1996 TD4o
1996 TE40
1996 TGuo
1996 TJao

1996 TK4o
1996 TL4o

1996 TNy
1996 TO40
1996 TP4o
1996 TQuo
1996 TR4o
1996 TT 4o
1996 TV4o
1996 TWyo
1996 TX40
1996 TZ40

1996 TB41
1996 TCyy

15.0
14.5
14.5
13.5
13.5
14.5
14.0
15.5
11.5
15.0
14.0
14.5

COLLLEPELOLOLOO0000000000000000000000000000O00000000000000
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19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19960914
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19960914
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19960914
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004

358.15440
358.39688
14.19302
125.07618
177.13803
36.39571
100.28730
358.71892
244.67757
358.53807
358.70563
359.20513
44.32147
60.73315
357.91483
17.86353
358.34072
358.21277
358.29479
358.23612
358.50354
82.82199
343.40939
321.60055
311.48079
8.19554
43.41464
177.19563
176.59791
358.52082
177.63868
358.92753
6.33616
1.24386
359.63975
15.36526
359.57627
176.87493
177.38601
302.26076
7.45845
358.36354
358.23167
175.05127
355.75127
25.95177
15.92302
358.90676
358.80553
358.18142
237.23437
359.34502
358.68188

232.67356
215.21798
193.25930

T7.73877
163.76510
233.12175
141.97501
321.61795
135.57240
307.19924
245.38847
226.44939
122.79922
125.05914
336.39196
315.52551
336.90559
191.70735
346.32210
307.43327
343.00079
183.15043
297.73717
266.38265

44.87716
222.36917
158.22241
171.65952

47.15024
319.42686

35.23754
317.06696
241.43413
284.90288
217.55960
220.47077
257.30484

32.25173
117.72416
311.31834
312.04598
192.26451
336.81019

13.86626
351.01570
175.18420
164.73030
208.95038
335.85989
279.09086
124.37330
196.47506
203.41314

133.91115
150.81039
148.68199
141.73153
20.66093
72.42181
101.51262
44.40779
6.41358
58.40528
119.45916
138.48897
169.16920
160.93534
30.61861
18.98697
28.12052
175.53615
20.16327
59.40706
23.88722
80.10133
92.73769
145.05582
13.97709
130.72202
141.25157
12.87792
139.02561
48.58142
149.34040
49.53182
113.18511
76.61235
146.70349
117.96968
106.72923
153.78862
67.90332
132.48611
41.89913
174.28022
30.75816
174.19302
22.83716
143.66432
174.42206
158.47505
30.35473
88.85339
13.48087
168.69963
163.08643

2.86436
2.10980
4.61611
4.79268
9.94898
2.38184
2.34606
4.87703
24.97568
2.83032
2.74369
1.65880
3.38816
6.26686
2.77445
5.66301
7.25790
9.34346
11.45185
3.16499
4.42848
4.64000
2.76267
2.85120
18.80901
2.83120
3.67586
16.25547
4.67713
3.85305
7.17384
3.39375
1.77913
3.53882
4.69619
2.38418
2.84628
5.56711
3.53596
2.92933
4.36771
9.17194
5.79988
25.33184
10.27397
4.36658
6.10972
6.40149
4.96345
2.28529
13.65667
11.18635
7.21920

2.2342699
2.5170417
2.7245366
2.5199934
2.4492832
2.5042835
3.2131831
2.6027875
3.0157981
2.5146129
2.8234532
3.0917620
2.4463705
2.3019093
2.5226616
2.3790304
2.7503028
2.2314185
2.3591880
2.2629279
2.1756909
5.1669568
2.3677060
2.3912496
2.5056405
2.2963074
2.3207589
2.6174127
2.2220067
2.5339563
2.3304394
2.6078614
5.1893689
3.0066734
2.7398529
3.0987680
3.1142104
2.3570297
2.4035925
3.0966540
2.4219580
3.1031921
2.2247215
2.6965934
2.1889909
2.4595541
2.6632453
2.7953920
2.8166966
2.1971063
2.6205206
3.0227866
2.8558984
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3 days
3 days
3 days
3 days
3 days
3 days
5 days
3 days
3 days
3 days
3 days
3 days
3 days

30 days

3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days

30 days

3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days

35 days

3 days
3 days
3 days
3 days
3 days
6 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days
3 days

10 days

3 days
3 days
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Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams

M.P.C. 31143

1996 TKas
1996 TL3g

1996 TM3zs
1996 TN3s
1996 TP3s
1996 T'Sss

1996 TT3s
1996 TUss
1996 TW3s
1996 TX3s
1996 TA3zg

1996 TCsg
1996 TD39
1996 TEsg
1996 TF39

1996 TGag
1996 THsg
1996 TJ3g

1996 TK3g
1996 TLsg

1996 TM3g
1996 TN3g
1996 TO3g
1996 TP39
1996 TR39
1996 T'S39

1996 TT39
1996 TU3zg
1996 TV3g
1996 TW3g
1996 TX39
1996 TY 39
1996 TZ39

1996 TA4o

1996 TB4o
1996 TD4o
1996 TE40
1996 TGuo
1996 TJao

1996 TK4o
1996 TL4o

1996 TNy
1996 TO40
1996 TP4o
1996 TQuo
1996 TR4o
1996 TT 4o
1996 TV
1996 TWyo
1996 TX40
1996 TZ40

1996 TB41
1996 TCyy



M.P.C. 31144

1996 TDa1
1996 TF4;
1996 TGu1
1996 THa1
1996 TJ41
1996 TK4:
1996 TLa41
1996 TMy1
1996 TNyy
1996 TOu4:
1996 TP
1996 T'S41
1996 TV4y
1996 TX41
1996 TZ41
1996 TCy2
1996 TE42
1996 TF42
1996 TGua2
1996 THa2
1996 TL4o
1996 TMy2
1996 TNy
1996 TP42
1996 TTs54
1996 TCe4
1996 THea
1996 TLes
1996 UB
1996 UC
1996 UT
1996 UH,
1996 UU;
1996 UG3
1996 UF4
1996 VP
1996 VK3
1996 XFg
1996 X A9
1996 YU,
1996 YD2
1996 YH3
1997 AUs
1997 AM~
1997 AYs
1997 AT~
1997 AZ>,
1997 ACas
1997 ADas
1997 BF~
1997 CXs
1997 CUzs
1997 CSa9

16.0
14.0
15.0
15.0
14.5
14.0
14.0
13.5
14.0
14.5
15.5
13.0
11.0
13.5
13.0
16.0
15.0
16.0
13.0
15.0
15.0
15.5
14.0
13.5
14.0
16.5
15.0

5.0
13.0
13.5
12.0
14.5
13.5
12.5
14.0
14.5
14.5
13.0
14.0
13.0
12.0
11.5
13.0
15.5
17.0
15.5
13.5
17.5
14.5
13.5
16.5

6.0

5.0
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19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19961004
19971218
19961004
19961004
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19970112
19971218
19970201
19970112
19970112
19971218
19970201
19971218
19971218

356.49352 345.58857
177.09797 14.85618
64.00347 239.52039
326.92319 353.29636
81.96602 247.10318
358.73648 261.93155

0.05608 213.17258
357.79219 325.25683
358.47836 277.36566
359.20515 204.50920
30.16080 167.65627
286.62216 341.36501

4.48081 183.56034
93.53081 180.11225
177.63647 171.72185
344.85533 283.99423
358.29928 324.94300
27.27359 213.28864
119.19522 106.62192
344.98443 321.15035
358.85693 344.15298
358.61217 312.12773
358.05823 325.28377

1.69193 188.51525
65.64253 227.33302
350.93994  1.08241
358.88200 207.46283
358.56263 183.76356
146.87906 90.09897
80.58859 273.30979
90.53080 208.46890
119.11084 306.72824

6.24554 90.80662
153.11934 286.45707
110.11556 315.18180
236.34236 196.51131
75.37710 205.24579
37.10605 91.94740
67.86370 289.27762
175.51460 251.72386
54.45554 110.54988
132.53956 261.28536
150.63878 278.86132
56.25689 208.14016
76.85095 252.80193
56.68295 72.27869
247.94258 242.52071
332.25423 284.23315
91.48397 178.17046
91.39052 121.56211
53.32760 113.65246
324.90909 242.19709
299.55821 231.85430

26.48258
172.42621
41.59489
53.61742
31.09749
104.34089
150.85572
41.83157
89.25810
161.20326
147.51448
121.91801
174.46490
86.60158
13.99640
105.76648
43.26069
110.90655
116.30239
65.93689
22.99550
55.74383
41.20441
174.62983
154.64293
17.42645
157.69803
217.76200
247.81179
92.99002
162.51637
85.62636
10.60927
27.85535
44.80105
51.80352
226.65554
41.81606
157.01869
113.16632
4.27988
64.69127
123.11969
328.67817
135.34909
56.01668
19.10601
231.24483
201.53436
336.53898
317.25848
300.47782
304.31825

4.58919
8.20420
2.98656
4.40123
7.56511
3.95096
6.79203
4.41732
3.03172
8.97035
5.51459
3.19045
23.26709
3.39832
18.84833
3.10180
4.30170
3.50765
5.30259
3.16484
8.46565
3.69361
7.57066
17.82918
22.26950
10.43922
5.32246
23.95075
1.00642
2.99413
1.37327
5.66010
4.96030
13.32800
4.67043
2.99080
2.55351
2.18235
2.33173
14.67215
12.21600
16.93979
3.02386
3.47435
6.35949
1.95614
1.04404
12.92325
12.93105
0.72100
5.97083
23.42559
2.25211

2.3463040
2.4656139
2.1897253
2.5452099
2.3338790
3.2081265
3.1417180
3.0191583
2.7776212
2.8259217
2.3689672
3.1504551
5.1416254
2.7879508
2.6498632
2.2465483
2.2169985
2.3151677
2.7835389
2.3026949
2.4923812
2.2243062
3.0131730
3.0945297
2.6072976
2.4567563
2.2504875

84.5047327

2.8689939
3.1492617
3.2049477
2.2287683
3.1687828
2.6708966
2.8155339
2.4162724
2.7436013
3.1701477
2.8743202
2.6110287
3.0326556
3.2138758
2.8634685
2.2899730
2.5617335
3.0770473
3.1162498
2.7503690
2.8918632
3.0299969
2.2638006

15.7105833
43.7297068
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3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

3 days

66 days

12 days

2 days
1996-1998
1991-1997
1974-1997
1978-1998
1974-1998
1996-1997
1961-1998
1982-1997
1988-1997
1991-1997
1987-1998
1976-1998
1990-1997
1972-1997
1979-1997
1990-1997
1989-1997

36 days

86 days

59 days

2 days

2 days
1992-1997

9 days
1997-1998
1997-1997
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Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams

31009
30986
31009
28891
28619
30986
30986
30670
31010
28867
30690
29140
30094
30671
31010
30094
29667

30094

31010
30903

1998 JAN. 12

1996 TDa1
1996 TF4;
1996 TGu1
1996 THa1
1996 TJ41
1996 TK4:
1996 TLa41
1996 TMy1
1996 TNyy
1996 TOu4:
1996 TP41
1996 T'S41
1996 TV 4y
1996 TX41
1996 TZ41
1996 TCy2
1996 TE42
1996 TF42
1996 TGua2
1996 THa2
1996 TL4o
1996 TMy2
1996 TNy
1996 TP42
1996 TTs54
1996 TCes
1996 THea
1996 TLes
1996 UB
1996 UC
1996 UT
1996 UH,
1996 UU;
1996 UG3
1996 UF4
1996 VP
1996 VK3
1996 XFg
1996 XAg
1996 YU,
1996 YD2
1996 YH3
1997 AUs
1997 AM~
1997 AYs
1997 AT~
1997 AZ>,
1997 AC2s
1997 ADas
1997 BF~
1997 CXs
1997 CUzs
1997 CSa9



1998 JAN. 12

1997 ET,
1997 EK3s
1997 EQas
1997 FL,
1997 GO1o
1997 GYa4
1997 GZ024
1997 JC14
1997 NZ
1997 PCy
1997 QA
1997 QN
1997 QC;
1997 QH;4
1997 QK
1997 RC
1997 RTs
1997 RP;
1997 RZ7
1997 RTe
1997 SR
1997 ST
1997 SU
1997 SX
1997 SG4
1997 SM,
1997 SU,
1997 SX,
1997 SZ4
1997 SG,
1997 SN,
1997 SN3
1997 SV
1997 SE5
1997 SB1o
1997 SUso
1997 SF1;
1997 SLys
1997 SUs5
1997 SX15
1997 SG16
1997 SLy7
1997 SP17
1997 SFas5
1997 SGas
1997 SKas
1997 SWs
1997 SAs,
1997 SBs4
1997 TD
1997 TE
1997 TU,
1997 TW,

13.5
15.0
16.0
14.5
16.0
14.5
14.5
14.5
12.5
15.5
14.0
15.0
15.0
14.0
20.0
14.0

7.0
14.0
12.9
14.0
14.0
14.0
13.5
12.5
13.5
13.5
15.5
14.0
14.0
14.5
16.0
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19971218
19970201
19970201
19971218
19970313
19970402
19970402
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19970909
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971019
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218

130.83436
46.82719
343.02537
138.72108
39.90734
243.66081
187.31167
322.77570
34.28868
38.70080
55.00867
17.83478
70.23502
95.03428
26.04217
308.59912
0.00000
66.88795
3.79006
338.09637
34.68602
1.70645
24.50556
56.07037
276.49485
162.21509
3.73287
322.36260
343.52433
36.87612
326.33692
317.10730
14.05748
11.64854
320.01842
30.46158
278.82840
323.58581
22.87430
211.23660
252.32933
330.21282
14.80724
4.03724
102.19006
4.09650
346.26015
346.00549
44.75169
28.35862
345.80982
238.09542
17.34811

305.13224 84.87959
294.07331 140.09601
200.09192 327.83960
282.30865 135.27919
198.81408 304.08238
266.82548 49.29606
179.89948 185.26566
153.10531 195.89238

8.19310 284.77709
142.78512 162.49028
25.62692 317.86663
132.32925 256.98149
119.93189 169.81723
349.78594 277.30137

2.53396 307.14271
51.60861 63.33996
180.08634 163.74603
79.32947 264.73340
42.20013 339.70612
240.57165 179.72783
353.50577 324.33015
208.14777 210.64288
178.58577 211.67208
312.64921 46.62885
339.76496 161.02451

5.57647 199.20028
191.96225 182.47407
248.46873 209.36971
230.70918 200.65913
13.28265 338.29770
186.39478 230.35686
290.11665 149.00804
23.69510 358.28860
56.38822 288.05856
250.20406 233.08803
160.07350 230.29097
264.60248 215.70068
165.82412 276.88959
67.92042 313.83911
181.41867 23.98763
315.03762 187.68495
79.20088 351.17384
183.64224 198.28140
10.86240 19.86853
197.41912 68.72555
210.41207 172.42994
47.76178 37.82330
51.16033 37.35800
339.80518 32.08210
170.57074 159.16935
35.46563 27.06507
339.88260 212.82054
288.47938 89.88486

3.19259
1.68181
1.49404
3.13861
1.39937
3.51593
15.39351
10.09655
12.06471
5.33644
6.80831
5.01913
3.41121
5.11911
2.89015
3.01355
12.49435
4.48223
14.81935
5.23861
11.92102
3.39764
5.48042
10.56037
13.52519
13.38576
2.30000
4.41538
2.71249
7.56975
1.58786
5.69941
8.30166
2.61438
4.36790
3.35836
12.67932
1.87995
1.49717
10.43113
1.81477
10.17461
7.05417
6.67362
3.04711
9.96970
4.98710
9.75660
5.51906
12.89222
9.45004
4.75157
2.92736

2.8445291
3.0752519
3.2510379
2.4531490
2.4027653
3.0094933
3.1268416
2.5507771
2.6073781
2.6051777
2.4115815
2.2885094
2.2864630
2.2050947
2.7917351
2.8545543

42.2357954

2.4021154
2.5968993
2.7243971
2.7169973
2.2686417
2.4023873
3.0602082
2.6724221
2.6821746
2.5484699
2.6366864
2.4446067
2.2216186
2.3861289
2.7579076
2.7447563
3.7225139
2.5634780
2.2421106
3.0991962
2.2574709
2.4426267
2.4259183
2.8534694
2.4217839
2.6349982
2.3985124
2.4049953
2.9812064
3.1307686
2.9144778
2.1695114
2.2496805
2.6254154
2.7062909
3.0611732

=0 = R e e e TR e G0 = GO QO = Q0 = Q0 RO DD R = R s e e e e e S e e e e e e O

1981-1997 0.57 M-v
28 days 0.35
41 days 0.99
140 days 0.41 M-v
27 days 1.11
24 days 0.67
23 days 2.13
79 days 0.32 M-v
1972-1997 0.52 M-v
1971-1997 0.48 M-v
132 days 0.47 M-v
123 days 0.45 M-v
112 days 0.32 M-v
121 days 0.46 M-v
72 days 0.66 M-v
94 days 0.44 M-v
50 days 0.35
1974-1997 0.62 M-v
114 days 0.50 M-v
1979-1997 0.56 M-v
89 days 0.34 M-v
1980-1997 0.52 M-v
1993-1997 0.60 M-v
117 days 0.63 M-v
1977-1997 0.76 M-v
112 days 0.16 M-v
1993-1997 0.45 M-v
111 days 0.46 M-v
1991-1997 0.60 M-v
100 days 0.28 M-v
1990-1997 0.52 M-v
1992-1997 0.63 M-v
68 days 0.16 M-v
196 days 0.54 M-v
1978-1997 0.63 M-v
75 days 0.59 M-v
96 days 0.57 M-v
57 days 0.48
105 days 0.49 M-v
1993-1997 0.70 M-v
1985-1997 0.69 M-v
88 days 0.61 M-v
87 days 0.74 M-v
86 days 0.62 M-v
67 days 0.76 M-v
67 days 0.70 M-v
1977-1997 0.67 M-v
80 days 0.53 M-v
106 days 0.50 M-v
85 days 0.56 M-v
74 days 0.35 M-v
1959-1998 0.56 M-v
87 days 0.55 M-v

LU B WO DD N Ot

CUOTW W OTN = DN W R = RN RN

R R OUR BN OO UL OTN O

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Nakano

Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Nakano

Nakano

Nakano

Williams
Williams
Williams
Williams
Marsden
Marsden
Williams

30986

30690

31010
31010
31010
31010
31010
31010
30904
31010

31011

30905
30905
31011
31011

31011

30987

31011
31011
31011
31011

31011
31011

31011

31012
30987
31012

31012
31012

31012
31012
30882

M.P.C. 31145

1997 ET,
1997 EK3s
1997 EQas
1997 FL,
1997 GO1o
1997 GYa4
1997 GZ024
1997 JC14
1997 NZ
1997 PCy
1997 QA
1997 QN
1997 QC;
1997 QH;4
1997 QK
1997 RC
1997 RTs
1997 RP;
1997 RZ7
1997 RTe
1997 SR
1997 ST
1997 SU
1997 SX
1997 SG4
1997 SM;
1997 SU,
1997 SX,
1997 SZ4
1997 SG,
1997 SN,
1997 SN3
1997 SV
1997 SE5
1997 SB1o
1997 SUs0
1997 SF1;
1997 SLys
1997 SUs5
1997 SX5
1997 SG16
1997 SLy7
1997 SP17
1997 SFas5
1997 SGas
1997 SKas
1997 SWs
1997 SAs,
1997 SBs4
1997 TD
1997 TE
1997 TU,
1997 TW,
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1997 TS16
1997 TX 16
1997 TA:7
1997 TD17
1997 TF17
1997 TY 17
1997 TA1s
1997 TJ1g
1997 TMig
1997 TOz9
1997 TJ24
1997 TN2y
1997 TY 24
1997 TEa25
1997 TR2s
1997 TT2s
1997 TDa¢
1997 TGas
1997 TR2s
1997 TS26
1997 TAz7
1997 UC
1997 UE
1997 UH
1997 UU
1997 UX
1997 UB;
1997 UE,
1997 UF,
1997 UG,
1997 UJy
1997 UK,
1997 UO,
1997 UE,
1997 UG,
1997 UJ,
1997 US,
1997 UU2
1997 UX»
1997 UY>
1997 UG3
1997 UJs
1997 UK3
1997 UM3
1997 UN3
1997 UO3
1997 UP3
1997 UQs
1997 UR3
1997 US3
1997 UT;3
1997 UU3
1997 UV3

15.0
14.5
15.5
15.1
15.0
13.0
14.4
13.2
15.5
15.0
12.5
13.0
15.0
14.5
12.5
19.0
14.0
13.5
14.5
13.0
15.0
15.0
16.0
14.0
16.0
15.5
15.0
15.0
15.0
13.3
15.5
15.0
14.9
15.0
14.5
17.0
19.5
13.3
16.0
15.0
15.0

COLLLLOLLLOOLL00L000000000000000000000000000000000000
e o B e e e e W e T e T e T e e el B e e e e il g e T T o B e e g e g g g e el
gotortotortotgrtotototototogrtototototototortotagtotagnotagnotonotonot ottt ottt ottt ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot

19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971218
19971019
19971218
19971218
19971019
19971218
19971019
19971218
19971218
19971019
19971019
19971218
19971108
19971218
19971218
19971218
19971218
19971218
19971108
19971218
19971218
19971218
19971218
19971218
19971108
19971108
19971218
19971218
19971218
19971218
19971019
19971108
19971218
19971218
19971218
19971108
19971218
19971218
19971218
19971108
19971218
19971218
19971218

11.66931
244.78498
19.23380
2.40919
49.30840
359.48373
35.46851
3.44982
344.62184
64.28160
302.42017
263.67054
48.89179
40.12670
359.79571
13.35860
338.89574
33.63584
55.25453
18.13116
17.38120
60.20335
315.14287
161.21299
331.66782
54.43444
97.56872
18.81901
5.57659
15.04073
0.54314
337.49891
24.07669
343.98542
5.91442
31.22015
337.60233
359.55432
73.34436
14.52802
24.67368
94.78709
10.42519
8.56376
354.09015
336.60550
314.74859
325.64366
83.99319
7.57877
1.63733
55.97317
24.97248

172.14415 203.02323
125.19551 48.34459
73.62790 306.38308
276.58582 126.63779
184.16181 143.87327
328.86663 72.54478
225.96105 187.64687
357.38380 46.35000
89.01614 337.06395
116.91721 210.71166
233.56381 228.07975
117.89911 40.35385
171.41543 164.36270
157.16077 194.30794
13.41505 34.28409
17.82758 30.39978
21.12957 27.16120
51.75372 303.38521
298.76914 46.06163
349.14784 38.46010
73.82387 306.54851
126.65818 186.19908
256.53766 185.44389
78.52807 157.25963
230.74493 219.61984
294.85102 31.91043
260.96600 32.36065
348.94475 32.57946
174.56321 218.06154
357.12927 33.56956
19.54861 25.37305
47.63727 29.85333
140.21835 249.27144
51.42164 33.74658
168.18461 217.67914
308.13592 58.10631
99.76931 66.37862
93.20093 313.77442
90.37666 215.16667
180.96289 222.66236
17.62359 325.74223
359.42938 304.89483
179.91710 228.88339
62.72915 349.09699
204.50500 227.73501
205.71995 238.61876
187.53463 281.33790
61.61638 44.66758
291.58724 37.43160
169.97622 228.98401
203.74193 213.68405
109.24432 225.86978

0.33008 27.45884

5.18652
11.23163
5.43491
5.57024
6.32983
2.82756
11.44664
5.95794
12.31862
4.99884
9.00071
7.55351
2.27509
3.89466
7.05245
7.62002
9.70831
2.81699
3.64686
9.79107
1.28168
14.38166
0.51018
14.29359
5.61730
10.29669
4.76484
5.99979
4.32397
10.08091
4.10072
6.03897
3.78431
6.40876
1.79479
8.07277
3.16990
1.59164
10.21299
10.43638
3.16667
2.84187
4.19679
2.02659
4.11601
7.07606
2.51642
1.54953
3.33423
12.92723
0.65754
24.91710
2.55450

2.4290980
2.5145820
2.5396856
2.3029237
2.4142192
2.8799301
2.6385857
2.7641089
2.6486688
2.2728095
3.0497275
2.4200301
2.5887817
2.5800518
2.5626395
2.1237852
2.7250851
2.5732305
2.4309189
2.7930226
2.3769847
2.4522164
2.3788959
2.6280327
2.2912363
2.5286393
2.3187831
2.5823136
2.3209325
2.9957435
2.7332997
2.6136456
2.1824204
2.5996878
2.6839094
2.3955762
1.6730103
2.8947901
2.2755680
2.3079935
2.2921903
2.7288658
2.3812671
2.3799948
2.5764960
2.3566910
2.3984467
2.4219817
2.6663852
2.7115383
3.2022395
2.3431614
2.4486984
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1993-1997
75 days
82 days
60 days
60 days

1980-1997
86 days
81 days
81 days

1990-1997
84 days
56 days

1995-1997

1996-1997
47 days
83 days
36 days

1993-1997

1978-1997
41 days
51 days
66 days
59 days
84 days
70 days
92 days
69 days
78 days
45 days
73 days
63 days
79 days
73 days
67 days
55 days
45 days
66 days
73 days
85 days
61 days
50 days
59 days

1964-1997

1975-1997

1989-1997
35 days

1991-1997

1993-1997
91 days
35 days
95 days

1982-1997

1974-1997
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Williams
Williams
Williams
Nakano

Nakano

Williams
Nakano

Nakano

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Marsden
Williams
Williams
Williams
Williams
Williams
Nakano

Williams
Williams
Williams
Williams
Williams
Williams
Nakano

Nakano

Williams
Williams
Nakano

Williams
Williams
Williams
Williams
Nakano

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams

31013

30988

31013
30989
31013
31013

30989
30989

31014

31014

31014
31014
31014

31014
31014
31014

31014
30989
31014

1998 JAN. 12

1997 TS16
1997 TX 16
1997 TA:~
1997 TD17
1997 TF17
1997 TY 17
1997 TA1s
1997 TJ1g
1997 TMig
1997 TOz9
1997 TJa4
1997 TN2y
1997 TY 24
1997 TEo25
1997 TR2s
1997 TT2s
1997 TDa¢
1997 TGas
1997 TR2s
1997 TS26
1997 TAz7
1997 UC
1997 UE
1997 UH
1997 UU
1997 UX
1997 UB;
1997 UE,
1997 UF,
1997 UG,
1997 UJy
1997 UK,
1997 UO,
1997 UE,
1997 UG,
1997 UJ,
1997 US,
1997 UU2
1997 UX2
1997 UY>
1997 UG3
1997 UJs
1997 UK3
1997 UM3
1997 UN3
1997 UO3
1997 UP3
1997 UQs
1997 URs
1997 US3
1997 UTj3
1997 UU3
1997 UV3
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1997 UX3 16.0
1997 UY3 13.5
1997 UA,4 14.5
1997 UU4 15.0
1997 UX4 15.0
1997 UAs 15.0
1997 UG5 14.5
1997 UJs 15.0
1997 UK5 14.5
1997 UA~ 13.5
1997 UC, 12.0
1997 UF~ 15.0
1997 UG~ 13.0
1997 UP~, 15.0
1997 UU~ 14.5
1997 UX~ 13.5
1997 UBsg 15.0
1997 UEsg 15.5
1997 UFg 16.0
1997 UGs 15.0
1997 UOg 12.0
1997 UQs 15.1
1997 USg 13.0
1997 UTyg 14.5
1997 UVyg 14.5
1997 UWg 15.0
1997 UYs 14.5
1997 UZs 13.5
1997 UAy 12.0
1997 UFy 16.5
1997 UHy 19.0
1997 ULy 15.0
1997 UMy 14.0
1997 UNy 14.5
1997 USo 17.5
1997 UQ10 15.5
1997 UU;o 15.0
1997 UV 12.0
1997 UW1o 14.5
1997 UY 1o 14.0
1997 UB11 12.3
1997 UC11 13.8
1997 UDq1 13.0
1997 UE;; 16.5
1997 UV 13.5
1997 UW 14 14.0
1997 UX 14 15.0
1997 UY 14 13.5
1997 UZ14 14.8
1997 UA5 16.0
1997 UBs5 15.0
1997 UCy5 13.5
1997 UG5 14.6

19971108  15.88875 145.74080 228.44176  7.86335 0.3622265  2.6767206 31
19971218 350.66892 200.23467 235.91522  2.72861 0.1520541  2.5838677 28
19971218 208.07331 315.70474 254.08842  3.59153 0.0578218  2.3104745 50
19971218  42.87631 306.78958 45.26333  6.32708 0.2840631  2.3644500 24
19971218 324.74628 110.11283  5.20754  2.80856 0.1893847  2.3497797 22
19971218  40.63105 303.61727 37.08091  6.93331 0.2275024  2.3378240 23
19971108 348.88120 19.74857 30.56424 18.60840 0.1857936  3.2330404 31
19971218  57.78618 339.29128 355.41618  4.38883 0.0983872  2.3072646 41
19971218  40.76675 29.95984 320.51785 13.50315 0.2201716  2.5513349 25
19971108  17.68035 316.44602 53.19667  8.34983 0.3435053  3.0062192 35
19971108 165.37794 192.57104 57.52318 13.82539 0.1446019  2.5889629 17
19971108 348.52669 24.40093 47.79870  7.33919 0.0964888  2.3298948 14
19971218 218.85428 195.38454 337.53469 12.41808 0.1191161  2.6902787 30
19971218 342.06165 104.60088 338.40469  2.49454 0.2317032  2.5705271 32
19971218  80.52841 122.50937 162.58327  6.59908 0.1447077  2.3070663 13
19971218 334.99744 222.41778 226.26394  7.09304 0.1956544  2.7919855 42
19971218 356.12845 221.41891 202.86838 22.75514 0.3115129  2.3325103 27
19971108  56.24525 291.06237 48.36851  1.54211 0.0982936  2.7392870 19
19971019  29.12820 285.36955 13.80325 28.75333 0.4328803  2.5626431 12
19971108  32.04181 171.73744 154.95221 17.23871 0.2904527  2.7200360 22
19971218 331.03695 39.47658 39.89432 15.32041 0.0817786  2.5573812 18
19971108  45.12252 278.66976 44.83649  5.13314 0.2541422  2.3591504 20
19971218 205.89655 44.87682 165.46500 1.47865 0.1246516  3.1797013 29
19971108  57.34474 121.74695 210.37738  5.54675 0.1470609  2.5332709 28
19971108  26.80865 160.55889 209.57308 12.37816 0.1314261  2.8682704 23 31 days 0.93 Nakano 1997 UVg
19971218  85.28170 148.96791 157.32817  2.86794 0.1925211  2.6240426 39 1995-1997 Williams 30990 1997 UWs

1 39 days 0.86 Williams 1997 UX3
2
1
2
2
1
1
4
1
1
1
1
1
1
1
3
2
1
1
1
1
1
3
1
1
3 .
19971108  58.93358 273.68562 57.65119  5.13818 0.2041194  2.2051365 25 1 37days 0.69 Williams 1997 UYs
3
3
1
1
1
3
1
1
1
1
5
1
4
1
1
4
1
2
1
1
2
1
1
1
4
1

1989-1997 0.70 M-v Williams 31014 1997 UY3
69 days 0.78 M-v Williams 1997 UA4
1996-1997 0.49 M-v Williams 31014 1997 UUy4
1993-1997 0.64 M-v Williams 30990 1997 UX4
89 days 0.43 M-v Williams 1997 UAs
59 days 0.60 Williams 1997 UGs
1992-1997 0.63 M-v Williams 30990 1997 UlJs
60 days 0.40 M-v Williams 1997 UK5
44 days 0.98 Williams 1997 UA~,
38 days 0.57 Williams 1997 UC,
58 days 0.71 Williams 1997 UF~,
74 days 0.48 M-v Williams 1997 UG,
143 days 0.52 M-v Williams 31015 1997 UP~
75 days 0.32 M-v Williams 1997 UU~
1969-1997 0.62 M-v Williams 30990 1997 UX;
1990-1997 0.55 M-v Williams 31015 1997 UBsg
47 days 0.86 Williams 1997 UEg
7 days 0.84 Williams 1997 UFg
31 days 1.00 Williams 1997 UGs
62 days 0.60 M-v 6  Williams 1997 UOsg
34 days 0.75 Nakano 1997 UQs
1988-1997 0.79 M-v 5  Williams 31015 1997 USsg
34 days 1.17 Nakano 1997 UTg
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19971218  95.55080 102.60392 217.86701  3.83657 0.0768807  2.3902128 33 1978-1997 0.78 M-v Williams 31015 1997 UZs
19971218 235.96661 132.13860 59.01981 11.07044 0.0226145  2.5584743 27 1970-1997 0.68 M-v Williams 31015 1997 UAg
19971218 280.08478 157.76012 37.28363 25.88314 0.6042589  1.4423688 122 73 days 0.59 M-v Williams 31015 1997 UFy
19971218 235.43700 180.83518 42.47485 25.48940 0.4747089  0.8299979 177 73 days 0.60 M-v Williams 31015 1997 UHy
19971218 322.02664 73.05250 37.22200 14.29970 0.2176600  2.6060873 33 74 days 0.68 M-v Williams 1997 ULg
19971218 271.62930 88.32279 45.91475  7.52664 0.0377646  2.4310481 32 1982-1997 0.36 M-v Williams 30991 1997 UMy
19971218  71.21905 348.96591 333.77486  1.46100 0.1391252  2.6282401 29 102 days 0.57 M-v Williams 1997 UNg
19971218 232.66144 357.19333 212.31466 20.01532 0.2818331  1.0523754 123 62 days 0.59 M-v Marsden 31015 1997 USg
19971108  9.29238 233.39363 145.19931  4.79035 0.2526198  2.6059270 36 51 days 0.39 Williams 1997 UQ1o
19971218 293.79174 111.66932 21.98994  3.99433 0.1500700  2.4333390 17 61 days 0.44 M-v Williams 1997 UU1g
19971218 255.65963 270.69730 240.69297  7.95857 0.1050713  2.7704854 39 1979-1997 0.73 M-v Williams 30991 1997 UVyo
19971108  15.55020  3.41189  5.96138  6.68457 0.2012967  2.3647201 21 50 days 0.82 Williams 1997 UW1o
19971218 338.16212 255.06622 189.36846  1.51991 0.0719619  2.9761244 46 1992-1997 0.62 M-v
19971218 340.49122 26.87868  0.59726 21.38117 0.0416574  3.2156016 13 68 days 0.72 M-v
19971218  79.92696 264.36045  7.54578 23.20274 0.2099351  2.3611131 15 68 days 0.44 M-v Nakano 1997 UC11
19971218 193.56504 161.52718 52.89289  1.83108 0.1410129  3.1186732 28 1978-1997 0.69 M-v Williams 30991 1997 UD1:
19971108  29.94583 155.43529 200.35235  1.58846 0.2184218  2.3372693 23 37 days 0.86 Williams 1997 UE1;
19971218  77.68745 137.06606 201.61686  8.10402 0.0282949  2.8798430 26 1992-1997 0.47 M-v
19971218  6.33303 342.68405 50.31773  6.53479 0.1136704  3.1636018 18 72 days 0.47 M-v
19971218  9.99191 347.58803 43.20171 10.19775 0.1047259  2.7360031 21 62 days 0.54 M-v
19971218  24.55941 318.95666 62.84025 2.94096 0.1175901  2.9498207 24 1977-1997 0.80 M-v
19971218 294.28543 87.53208 48.35479  4.35071 0.1313301  2.3506882 36 66 days 0.70 M-v
19971218  20.15013 339.18170 53.09274  2.95869 0.1843869  2.2457953 36 66 days 0.59 M-v
19971218 349.54783 14.19667 54.75854  1.57757 0.0628839  2.3761844 25 118 days 0.99 M-v
19971218  28.67324 249.77250 124.18280  1.08090 0.2050063  3.1094562 43 1975-1997 0.79 M-v Williams 30991 1997 UCzs
19971108 354.11316 281.67471 134.90965  2.71403 0.1620109  2.4344804 13 31 days 0.78 Nakano 1997 UGas

T W UToOY Ut W W

[\Ne)

Williams 30991 1997 UY o
Nakano 1997 UB11

N TGO =

Williams 31016 1997 UViy4
Williams 1997 UWq4
Williams 1997 UX 14
Williams 30991 1997 UY14
Nakano 1997 UZ14

Nakano 1997 UA 15
Williams 31016 1997 UB;5
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1997 US:~7
1997 UW 7
1997 UW1g
1997 UXag
1997 UY 20
1997 UAg
1997 UCa,
1997 UE2;
1997 UF 2,
1997 UKz
1997 UMaq
1997 UVay
1997 UXay
1997 UZ2:1
1997 UC»2
1997 UF22
1997 UGa2
1997 UlJao
1997 UKa22
1997 ULa22
1997 UKoy
1997 UL24
1997 UNay
1997 UTay
1997 VF
1997 VH
1997 VK
1997 VN
1997 VS
1997 VU
1997 VV
1997 VW
1997 VX
1997 VY
1997 VZ
1997 VC,
1997 VF;
1997 VH,
1997 VJu
1997 VK
1997 VL,
1997 VP,
1997 VR,
1997 VV,
1997 VY.
1997 VZ,
1997 VC,
1997 VE»
1997 VF2
1997 VG2
1997 VP,
1997 VT,
1997 VU2

15.0
14.5
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19971108
19971108
19971108
19971218
19971218
19971218
19971019
19971218
19971218
19971218
19971218
19971218
19971019
19971108
19971108
19971108
19971108
19971108
19971218
19971108
19971019
19971108
19971218
19971218
19971108
19971108
19971108
19971218
19971218
19971019
19971218
19971108
19971218
19971218
19971128
19971218
19971218
19971218
19971218
19971019
19971218
19971108
19971128
19971218
19971218
19971128
19971108
19971108
19971108
19971218
19971108
19971108
19971218

161.25697
159.85165
265.59490
28.47872
61.00869
70.74026
19.23802
289.40191
357.24520
338.04149
232.79288
319.48398
32.02082
45.46318
8.89554
350.10392
329.01696
20.45374
77.38129
80.06416
29.27669
28.42307
1.99099
21.10231
21.29418
11.69322
15.87495
28.81712
34.79387
315.25572
359.54916
239.80295
44.42773
36.00379
358.92484
124.79729
0.58395
9.83594
206.74002
21.64627
332.74634
343.26816
40.12282
349.23596
50.76769
23.83651
343.01815
305.30633
346.96773
1.99932
303.65200
187.79431

173.83535
190.98708
82.73785
312.34077
84.55133
92.15070
352.53065
111.01186
208.92874
71.68570
142.15782
67.31171
71.57141
176.46542
51.60532
252.04824
14.90491
193.30910
186.94348
191.43897
66.03923
53.81758
181.67372
100.23115
309.58072
6.49913
171.56047
235.56436
290.89896
240.72880
162.62370
289.48584
339.43631
110.18559
18.33085
220.10617
22.58175
97.37119
250.92229
335.09742
50.01312
322.99183
304.45940
12.39871
148.43007
140.94027
195.14842
297.35599
8.41417
149.00307
264.20296
222.17405

70.95608
55.36251
62.77725
68.30236
206.45680
210.01845
11.32012
9.95521
198.99828
23.81082
27.27088
53.36797
279.03852
165.84652
292.73707
158.64506
60.15685
172.73024
126.55567
114.88462
301.29614
269.09214
250.09840
279.92461
60.45630
23.03778
218.65511
154.39434
81.50486
210.99240
241.64221
255.84110
31.25942
251.45682
45.55086
67.61201
4.00927
300.91578
312.26409
18.13611
41.19482
101.03319
50.82895
20.30843
225.08525
247.98095
235.78105
197.02234
59.57496
278.70367
205.72210
10.60913

134.87887 311.70323 293.32369

5.18773
8.63734
9.20968
1.71728
11.63533
9.56880
7.04222
12.51204
3.52575
4.05771
5.26471
13.15724
4.99836
3.96789
17.63867
3.59545
7.55438
4.73692
3.42414
3.59944
4.53100
14.19032
5.36469
2.19953
5.78388
5.88307
5.36576
3.90141
3.40996
13.86755
12.61052
10.91610
8.68429
2.97898
7.02027
3.12074
15.59039
13.11614
14.38116
4.02050
6.62391
0.88388
23.39286
4.67271
3.22335
6.19121
9.59125
5.02818
14.39536
2.29862
14.69486
3.44579
8.91317

2.3118754
2.5549628
3.4000665
3.2205521
3.0831449
2.5733631
2.3797707
3.1450531
2.2637081
2.5873600
2.2178058
2.5385872
2.2324082
2.2220914
3.2113006
2.4223499
2.3629721
2.6070963
2.4304522
2.2146133
2.2025658
2.6065223
2.3790155
2.3602075
2.3506520
2.6027629
2.3559407
2.7413332
2.3758486
2.6389610
3.1713211
2.6782772
2.3267244
2.4340919
3.0236262
2.8806022
2.8970137
2.6089812
2.6212737
2.1516555
2.3498393
2.6092053
2.3216602
5.2277857
3.0710341
2.4720427
3.0173931
2.5726437
2.5720604
2.3783105
2.5797867
2.3941654
2.9880432

(S e e e " e e e e e N e e e Nl N I e e N I e e e o e e N e e U Vel CRUC RSN

29 days
40 days
40 days
1971-1997
1991-1997
1996-1997
48 days
64 days
65 days
1976-1997
65 days
1993-1998
15 days
35 days
41 days
28 days
24 days
24 days
1982-1997
28 days
15 days
41 days
1964-1998
1993-1997
38 days
57 days
39 days
1992-1998
1986-1997
11 days
61 days
57 days
1972-1997
1978-1998
52 days
83 days
84 days
62 days
62 days
6 days
72 days
27 days
27 days
73 days
1991-1998
47 days
36 days
24 days
33 days
1986-1997
46 days
36 days
1989-1998

0.70
0.72
0.76
0.43
0.99
0.66
0.58
1.00
0.43
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Williams
Williams
Williams
Williams
Williams
Williams
Williams
Nakano

Nakano

Williams
Nakano

Williams
Williams
Williams
Williams
Nakano

Nakano

Nakano

Williams
Nakano

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Nakano

Nakano

Nakano

Williams
Nakano

Williams
Nakano

Williams
Williams
Nakano

Williams
Nakano

Williams
Williams
Williams
Williams
Williams

30992
30992
30992

30992

30992

30992

30992
30993

30993
30993

30993
30993

30993

31017

30994
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1997 US:~7
1997 UW 7
1997 UW1g
1997 UXag
1997 UY 20
1997 UAg
1997 UCa,
1997 UE2;
1997 UF2;
1997 UKz
1997 UMaq
1997 UVay
1997 UXay
1997 UZ2:1
1997 UC»2
1997 UF22
1997 UGa2
1997 UlJaa
1997 UKa22
1997 ULa22
1997 UKa4
1997 UL24
1997 UNay
1997 UTay
1997 VF
1997 VH
1997 VK
1997 VN
1997 VS
1997 VU
1997 VV
1997 VW
1997 VX
1997 VY
1997 VZ
1997 VC,
1997 VF;
1997 VH,
1997 VJu
1997 VK
1997 VL,
1997 VP,
1997 VR,
1997 VV,
1997 VY.
1997 VZ,
1997 VC,
1997 VE»
1997 VF2
1997 VG2
1997 VP,
1997 VT,
1997 VU2



1998 JAN. 12

1997 VV,
1997 VA3
1997 VB3
1997 VCs;
1997 VD3
1997 VEs3
1997 VF3
1997 VHs
1997 Vs
1997 VK3
1997 VLg
1997 VM3
1997 VN3
1997 VO3
1997 VP35
1997 VQs
1997 VSs3
1997 VUj;
1997 VVs
1997 VW3
1997 VY3
1997 VB4
1997 VDy4
1997 VE4
1997 VF4
1997 VG4
1997 VM,
1997 VW4
1997 VX4
1997 VY4
1997 VAs5
1997 VCs
1997 VD5
1997 VE5
1997 VF5
1997 VGs
1997 VH;
1997 VM5
1997 VN5
1997 VOs5
1997 VP5
1997 VQs
1997 VRs
1997 VSs
1997 VT
1997 VY5
1997 VAg
1997 VBsg
1997 VDg
1997 VFg
1997 VHg
1997 Vs
1997 VM5

15.0
14.0
15.0
14.5
14.0
13.5
15.5
14.0
13.5
14.0
15.5
13.5

COLLLEPELOLOLOO0000000000000000000000000000O00000000000000
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19971218
19971218
19971108
19971108
19971218
19971108
19971218
19971108
19971128
19971128
19971128
19971108
19971218
19971108
19971128
19971019
19971108
19971218
19971128
19971108
19971108
19971128
19971218
19971128
19971128
19971218
19971218
19971218
19971218
19971218
19971218
19971128
19971218
19971218
19971108
19971108
19971108
19971218
19971108
19971108
19971108
19971218
19971108
19971218
19971108
19971218
19971128
19971128
19971128
19971128
19971108
19971218
19971128

358.87806 198.58515 199.67097
125.45167 16.48771 271.07969

351.72723  4.66484
8.66444 163.11166
9.38275 262.56312

73.89640 103.84170
63.33855 274.45888
32.17400 331.92868
17.54778 173.72173

327.65131 293.37539

358.82048 337.34601

252.25021 92.96914

147.08866 36.18355

342.67651  1.95361

199.17648 350.90751

24.45181 144.74387

9.31482 329.47659
22.37013 207.63315
20.65080 333.99060
38.57304 218.81464
44.74758 96.95888
303.16961 107.11201
138.03839 60.91593
51.02096 108.46787

319.82682 38.14546

301.45540 12.00704

347.06918 124.33746

244.56922 130.14346

355.58105 345.64507
6.76428  4.62792

15.22071 351.42456
90.33662 265.49303
20.56465 192.63425
25.39667 292.07958

7.06300  7.95973
21.54186 311.77505
16.41993 333.59059
82.77999 224.53117

7.69113 344.82203
56.64237 270.75966
287.83769 258.88459
20.04330 349.86473
357.77173 180.93029
44.91923  4.29548
99.31358 254.21070
86.17011 210.11440
337.19430 214.34712
34.04135 140.26065
268.01251 92.19141
284.85101 272.70640
83.68916 265.64121
346.55242 84.01577

62.36793

237.24881
153.90655
232.04762

72.69579
54.68676

228.54193
180.96096

88.21015
79.15178

237.19882

82.19560

241.24915
231.32731

72.19872

191.58414

61.94316

154.79580
242.24954

60.22846

208.91509
235.17332

80.38275

136.22981

46.01414
49.71447
80.25165
48.17509
56.77323
63.58659

181.01383

75.23052
27.54846
60.66839
65.30494

106.22299

66.92491
65.32327

243.74065

59.33429

245.82573

6.49340
53.87524
94.36119

246.36574
250.04822

80.47856

251.58546

49.51054
6.31702

28.34812 159.87242 284.58882

9.35112
2.86001
4.49973
3.46128
0.62587
9.55942
5.56771
3.71992
3.42808
2.47859
3.35077
7.24736
18.14486
2.65601
17.77318
8.69607
3.46099
2.74173
15.07140
2.51480
7.97329
7.84717
1.36529
10.67545
3.14901
2.03349
14.13284
14.14486
1.25548
13.93171
6.70313
10.63321
4.20347
3.06070
11.81680
7.39132
7.16482
0.61865
8.80171
13.18091
5.45556
3.58220
4.77824
2.18130
9.99405
2.27276
7.86763
1.82659
10.63910
11.58663
4.78602
4.36739
12.38359

2.5768051
2.2678115
2.3472489
2.6505947
2.7169953
2.9749129
2.2828108
2.6175787
2.6824897
3.0051829
2.3400513
2.7416533
2.5829833
2.3042295
3.1913464
2.7124448
2.3709492
2.3460684
2.5747775
2.8446603
2.4118497
2.3205024
2.8345089
2.5859819
2.4245795
3.1886881
2.6199106
2.5710483
3.0455432
2.4257211
2.2947619
3.0782147
2.4250225
2.4028249
2.3888317
2.3138470
2.3299813
3.1730768
2.6051177
2.6900002
2.1825164
2.3800584
2.5789103
3.1331186
2.6475084
2.4189949
2.3001983
2.1878385
3.0458608
2.5807679
2.6386297
2.5583836
2.5917360

73 days
1993-1997
40 days
24 days
1988-1998
28 days
1990-1997
24 days
57 days
51 days
57 days
28 days
1991-1997
28 days
54 days
56 days
28 days
1993-1997
47 days
28 days
48 days
50 days
1971-1997
53 days
55 days
1991-1997
58 days
66 days
64 days
65 days
1976-1997
57 days
1993-1997
1996-1997
29 days
36 days
26 days
1996-1998
25 days
25 days
25 days
1960-1997
26 days
1980-1997
26 days
1996-1997
51 days
53 days
53 days
50 days
37 days
64 days
59 days

M-v

M-v

M-v

M-v

= Tt oy Ot Ot
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Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Nakano

Williams
Williams
Marsden
Nakano

Williams
Nakano

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams

30994

30994

30994

30994

30994

30995

30995

31018

31018

30995

30995
30995

30996

30996

30996

30996
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1997 VV,
1997 VA3
1997 VB3
1997 VCs;
1997 VD3
1997 VEs3
1997 VF3
1997 VHs
1997 VJs
1997 VK3
1997 VLg
1997 VM3
1997 VN3
1997 VO3
1997 VP35
1997 VQs
1997 VSs3
1997 VUj;
1997 VVs
1997 VW3
1997 VY3
1997 VB4
1997 VDy4
1997 VE4
1997 VF4
1997 VG4
1997 VM,
1997 VW4
1997 VX4
1997 VY4
1997 VAs5
1997 VCs
1997 VD5
1997 VE5
1997 VF5
1997 VGs
1997 VH;
1997 VM5
1997 VN5
1997 VOs5
1997 VP5
1997 VQs
1997 VRs
1997 VSs
1997 VT
1997 VY5
1997 VAg
1997 VBg
1997 VDg
1997 VFg
1997 VHs
1997 Vs
1997 VM5
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1997 VOs
1997 VPg
1997 VQs
1997 VSg
1997 VTg
1997 VUs
1997 V'V
1997 VW
1997 VX
1997 VA7
1997 VCr
1997 VD
1997 VF;
1997 VG
1997 VM3
1997 VR~
1997 VS;
1997 VV,
1997 VZr
1997 VAs
1997 VLs
1997 VUs
1997 VVs
1997 VWs
1997 VXs
1997 VYs
1997 WB
1997 WC
1997 WD
1997 WE
1997 WF
1997 WG
1997 WH
1997 WJ
1997 WK
1997 WL
1997 WM
1997 WN
1997 WO
1997 WP
1997 WQ
1997 WR
1997 WX
1997 WB,
1997 WG
1997 WJ,
1997 WK,
1997 WL,
1997 WM,
1997 WP,
1997 WQ,
1997 WT,
1997 WU,

12.0
14.5
14.5
15.0
14.5
14.0
15.0
14.0
16.1
13.5
14.5
14.5
14.5
15.0
14.5
12.0
14.0
14.5
12.0
13.5
15.0

COLLLLLLOOLL00L000000000000000000000000000000000000
e o B e e e e W e T T T T e e e o e T T el el Tl B e G e e e W e S I g g g e e D e
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19971218
19971218
19971218
19971108
19971128
19971218
19971108
19971108
19971128
19971128
19971108
19971108
19971108
19971108
19971218
19971108
19971128
19971128
19971108
19971108
19971218
19971108
19971108
19971128
19971128
19971218
19971108
19971128
19971128
19971128
19971128
19971128
19971218
19971128
19971128
19971128
19971128
19971128
19971128
19971108
19971128
19971128
19971218
19971128
19971128
19971218
19971128
19971128
19971108
19971108
19971108
19971128
19971108

19.59677 157.44999 244.43813
138.34260 225.95410

40.06233
12.53071
177.57345
328.02638

346.55332
19.15031
330.68648
324.49429
43.56862
13.37207
334.64833
27.30847
133.20840
108.44675
189.37415
70.66557
23.18597
108.89527
12.73696
12.74401
28.69532
31.61215
30.19113
46.50133
68.68971
56.88644
353.81709
226.39751
335.59166
49.59287
328.04622
359.75261
170.42451
198.10351
275.75008
30.49673
319.08512
20.91314
95.13197
1.99738
354.68978
337.89023
357.82284
357.72766
58.72778
284.91469
346.75870
31.06242
338.76650
93.88929

341.83483

55.22322

336.07271 244.33067
305.71783 153.37844
79.55187 172.90473 158.16356
213.05917 217.08264
117.51857 268.71855

58.98471
204.35847
74.44811
37.91160
210.33820
88.61777
232.51457
258.47761
188.09329
289.68696
339.60358
258.64823
28.89483
163.93131
96.18143
137.71087
303.43161
58.84358
151.29015
105.21060
14.77568
170.42835
221.60170
316.22672
221.92208
7.38404
0.43322
168.41113
271.66596
136.12213
62.22617
96.05872
256.88156
13.74268
29.15471
72.25516
123.70481
27.19311
42.72400
248.51990
162.02807
109.17942
197.54904
282.54612

42.00764

224.85319
266.98986

2.53545

236.12937
279.19319

51.24398
46.27667
49.75828
46.66536
47.48021
40.30152
21.82380

256.52852
274.77299
232.38717

67.03503

304.96561
165.53323
249.25802

59.56595
31.05851

257.77818

42.73520

245.78233

60.08235

256.43495

62.33650

253.42787
248.01360

56.56429

293.91009

54.69174
50.67658
9.28557

357.72066
242.08372

15.27010

314.09599
269.87085
273.77826
262.69490
235.53529

38.82620

85.57413 235.20327 73.78270

12.62079
1.04315
2.13405
5.20438

22.85899
2.35608
7.06652
0.82120
2.67375

16.74274
4.22711
2.57965
8.32909
1.25669
4.99488

10.18987

11.93971

12.85128

13.79885
7.84024
4.40380

12.37230
0.97451
9.72204

13.94342
8.59675
6.39318
6.13777

15.13406
2.98342
4.96342
5.04758

10.05079
7.39976
1.82310
7.68071

13.06862

17.01851
3.53146
1.82719

12.73053
3.81583
8.00329
2.33655
9.87406

10.13335
4.46967
9.24686
8.38110
0.93330

18.22621
3.72252

13.15163

3.1291776
2.5153063
3.0891996
2.3451886
2.9803598
2.8434098
2.5969241
2.9335362
2.3651391
2.8005680
2.5881200
2.4061570
3.0300572
2.5256503
2.3143053
3.0548197
2.5222121
2.7131116
2.6846629
2.3556434
2.6291493
2.5769520
2.2017000
2.7015443
2.6370129
3.0568268
2.2871076
2.2858709
2.6069599
2.1483483
2.3429868
2.5810021
3.2389854
2.3277008
2.6289204
2.8037482
2.7914674
3.0969557
2.4150584
2.4072782
2.6390579
2.6173224
2.3395785
2.6556922
2.9851826
2.9846198
2.7234507
2.6454443
3.0630781
2.8681326
1.9236134
2.8057478
2.3576090

1975-1997
1977-1997

66 days
55 days
52 days

1978-1997

33 days
36 days
26 days
40 days
36 days
36 days
33 days
40 days

1971-1997

32 days
52 days
57 days
25 days
28 days
64 days
30 days
18 days
56 days
47 days

1986-1997

9 days
43 days
33 days
33 days
43 days
33 days

1996-1997

33 days
45 days
42 days
43 days
33 days
33 days
16 days
42 days
33 days
76 days
12 days
28 days
62 days
33 days
26 days
12 days
33 days
10 days
32 days
15 days

TUk N

Williams
Williams
Nakano

Williams
Williams
Williams
Williams
Williams
Nakano

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Nakano

Nakano

Williams
Nakano

Williams
Nakano

Williams
Williams
Williams
Nakano

Nakano

Williams
Williams
Nakano

Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Williams
Nakano

Williams
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1997 VOg
1997 VPsg
1997 VQs
1997 V'S¢
1997 VTg
1997 VUs
1997 VVg
1997 VWs
1997 VX¢
1997 VA,
1997 VCr,
1997 VD~
1997 VF~
1997 VG~
1997 VM~
1997 VR~
1997 VS~
1997 VV~
1997 V77
1997 VAg
1997 VLg
1997 VUsg
1997 VVg
1997 VW5
1997 VXg
1997 VYg
1997 WB
1997 WC
1997 WD
1997 WE
1997 WF
1997 WG
1997 WH
1997 WJ
1997 WK
1997 WL
1997 WM
1997 WN
1997 WO
1997 WP
1997 WQ
1997 WR
1997 WX
1997 WB;
1997 WGy
1997 WJ,
1997 WK,
1997 WL,
1997 WM,
1997 WP,
1997 WQ,
1997 WT
1997 WU,
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1997 WV, 14.5  0.15 19971128 270.09637 239.24846 289.72472  3.46112 0.0789750  2.2832315 16 1 32days 1.07 Williams 1997 WV,
1997 WY, 17.0 0.15 19971108  6.01346 151.75087 240.07564  4.72898 0.0800320  2.4031488 12 1 23 days 0.56 Williams 1997 WY,
1997 WZ, 16.0  0.15 19971108 332.01792 264.88211 169.02338  3.82829 0.0977102  2.2430809 28 1 34days 0.94 Williams 1997 WZ,
1997 WBa 15.5 0.15 19971218 344.95658 277.54519 158.76445  2.28561 0.1836299  2.4028670 15 2 1993-1997 0.57 M-v 6  Williams 30997 1997 WBs
1997 WC, 13.5 0.15 19971218  4.69203 10.50629 40.54084  4.21812 0.1152878  3.0391125 30 1 125days 0.72 M-v 4  Williams 1997 WC,
1997 WD2 14.0 0.15 19971218 57.29483 259.76695 87.07116  6.24058 0.2746577  2.3393443 37 4 1993-1997 0.53 M-v 2 Williams 30997 1997 WD.
1997 WEz 14.9  0.15 19971128 42.64192 294.70611 75.04781  9.63470 0.2148419  2.3519330 18 1 28 days 0.50 Nakano 1997 WEz
1997 WF2 13.5 0.15 19971128 340.85240 227.23660 230.60002  4.98738 0.1754155  2.9210343 20 1 28days 0.93 Williams 1997 WF2
1997 WG2 14.2  0.15 19971128 325.29603 253.30843 223.39028  1.00291 0.1069005  2.2727212 10 1 28days 0.43 Nakano 1997 WG2
1997 W, 14.0  0.15 19971218 263.32641 109.63899 73.32036  3.90854 0.0501343  2.2870022 24 3 1971-1997 0.71 M-v 5  Williams 30997 1997 WJ.
1997 WKa 12.2 0.15 19971128 119.76167 229.47772 75.29148  7.47958 0.1395421  3.1227916 10 1 28days 0.45 Nakano 1997 WKa
1997 WN» 15.5 0.15 19971218 345.50906 134.23504 327.95127  1.72111 0.1705776  2.3728955 31 3 1960-1997 0.71 M-v 5  Williams 30997 1997 WN3
1997 WO- 15.4 0.15 19971128 31.20723 293.04803 93.73218 6.66648 0.1649777  2.3335615 15 1 31days 0.87 Nakano 1997 WO
1997 WQ2 15.0 0.15 19971218 34.93896 309.43721 85.67718 6.69754 0.0880106  2.3620637 31 2 1991-1998 0.67 M-v 5  Williams 30998 1997 WQ2
1997 WR» 15.0 0.15 19971128 357.16378 198.07259 239.80518  1.43580 0.0470998  2.2761401 15 1 28days 0.83 Williams 1997 WR»
1997 WT, 13.6  0.15 19971128 355.12216 6.81831 73.41136  7.55002 0.0704209  2.2858610 10 1 28 days 0.47 Nakano 1997 WT,
1997 WU 12.5 0.15 19971128 293.87898 65.42552 78.97163 22.86206 0.0658200  3.1740613 18 1 38days 0.62 Williams 1997 WU
1997 WV, 12,5 0.15 19971218 23.72774 144.52081 268.56382  5.18608 0.0840979  2.3956398 18 2 1993-1997 0.53 M-v 6 Williams 30998 1997 WV,
1997 WXo 15.0 0.15 19971128 335.72129 43.52210 57.16707  5.29717 0.0316059  2.2293939 14 1 32days 0.81 Williams 1997 WXo
1997 WZ2 15.1  0.15 19971128 359.60944 1.72131 73.04659 4.60719 0.1543276  2.3132705 10 1 32days 0.63 Nakano 1997 WZ,
1997 WA; 14.4  0.15 19971128 327.43911 52.01775 64.61160 2.37424 0.1037728  3.1271084 13 1 28 days 0.68 Nakano 1997 WA3;
1997 WB3 16.1  0.15 19971128 14.64270 324.74824 81.50183  9.26616 0.2366825  2.3454618 20 1 28days 0.73 Nakano 1997 WB3
1997 WC3 14.5 0.15 19971128 74.73902 251.77782 91.47642  7.71492 0.1204484  2.4031015 22 1 35days 0.96 Williams 1997 WC3
1997 WD3 12.1 0.15 19971128 44.02269 308.46961 82.66380 2.97530 0.0232072  2.8465122 10 1 28days 1.24 E Nakano 1997 WD3
1997 WE3 14.5 0.15 19971128 47.48743 89.02014 296.57985 0.93608 0.0458700  2.8705693 14 1 28days 0.83 Williams 1997 WE3
1997 WO3 13.0 0.15 19971128 141.34162 339.86883 292.29156  2.50446 0.0521320  2.6308440 20 1 37 days 0.66 Williams 1997 WO3
1997 WP3 13.5 0.15 19971128 51.62495 330.60667 37.31877  9.06700 0.0620629  2.5374517 16 1 40days 0.29 Williams 1997 WP3
1997 WR3 13.5 0.15 19971218 114.81589 247.10068 50.15033  6.84119 0.1137226  2.3709621 38 4 1975-1997 0.69 M-v 4  Williams 30998 1997 WR3
1997 WSs 14.5 0.15 19971128 30.53787 325.41208 73.11317 12.68250 0.0825341  2.7946157 18 1 31days 1.30 Williams 1997 WSs
1997 WRs 14.0  0.15 19971108 198.76865 124.77264 88.96753  2.89392 0.0109493  2.6733839 24 1 37days 0.68 Williams 1997 WRs
1997 WTs 14.0  0.15 19971108 140.30481 192.46044 75.35817  5.48204 0.0662829  2.9985942 13 1 7 days 0.87 Williams 1997 WTs
1997 WBg 14.5 0.15 19971128 275.28678 69.80602 79.97058 4.33031 0.0625890  2.3185799 18 1 11 days 0.58 Williams 1997 WBs
1997 WNg 15.5 0.15 19971128 23.02066 304.73631 78.52117  4.71393 0.2266008  2.4215619 18 1 11 days 0.87 Williams 1997 WNg
1997 WB~7 16.0  0.15 19971128  0.56581 165.79929 289.71574  7.76832 0.2492079  2.7567142 15 1 43 days 0.29 Williams 1997 WB~7
1997 WK~ 13.8  0.15 19971128 277.71127 108.64192 43.08777  4.38098 0.0903552  2.2688758 19 1 42days 0.81 Nakano 1997 WK~
1997 WL7 13.5  0.15 19971218 326.27157 213.65960 250.60477  3.48710 0.0900048  2.6450793 24 2 1991-1997 0.86 M-v 5  Williams 30998 1997 WL~
1997 WO, 12.9  0.15 19971128 331.34588 32.32531 59.08805 10.70940 0.0682113  3.0646912 22 1 35days 0.69 Nakano 1997 WO
1997 WP~ 15.5 0.15 19971108 53.28632 12.89531 327.96137  0.59584 0.1886569  2.1723618 19 1 37days 0.70 Williams 1997 WP~
1997 WQ~ 14.5 0.15 19971218 74.09092 80.18759 259.43828  1.59905 0.1243132  2.1890491 28 2 1996-1997 0.69 M-v 5  Williams 30998 1997 WQ~
1997 WV~ 15.0 0.15 19971128 320.84028 76.86807 42.44104 0.78784 0.1394257  2.3809687 19 1 38days 0.59 Williams 1997 WV~
1997 WW+~ 10.5 0.15 19971128 26.94076 149.74085 249.88127  5.73276 0.0695910  5.1567529 28 1 40days 1.05 Williams 1997 WW+7
1997 WZy 13.0 0.15 19971128 94.24145 252.00001 70.04615 11.32533 0.1241204  2.9769616 18 1 38days 0.79 Nakano 1997 WZy
1997 WCsg 14.9  0.15 19971128 29.54870 181.07268 211.20715  4.53997 0.1257276  2.2405986 27 1 27 days 0.78 Nakano 1997 WCsg
1997 WDg 15.5 0.15 19971218 330.06354 319.04714 160.79782  2.11206 0.1779495  2.3321908 20 2 1993-1997 0.85 M-v 6  Williams 30998 1997 WDg
1997 WLsg 14.5  0.15 19971108 255.25856 73.98100 85.47827  4.92224 0.0331623  2.7235118 16 1 32days 0.73 Williams 1997 WLsg
1997 WUg 14.5 0.15 19971108 53.01603 179.71608 155.98825  2.68557 0.2201790  2.8027484 10 1 9 days 0.25 Williams 1997 WUsg
1997 WQq 15.5 0.15 19971108 345.11872 254.46432 177.81287  2.27686 0.1766902  2.3854870 19 1 35days 0.50 Williams 1997 WQo
1997 WRo 16.0 0.15 19971128 13.84998 282.81115 115.04499  2.40313 0.1809751  2.5544005 14 1 13 days 1.20 Williams 1997 WRo
1997 WQu1 13.5 0.15 19971019 173.91329 171.18905 53.47652  1.48585 0.1165443  3.1676977 27 1 55 days 1.04 Williams 1997 WQu1
1997 WV 1 14.5 0.15 19971128 336.31253 353.68662 94.31513  2.84359 0.1593890  3.2111829 16 1 16 days 0.70 Williams 1997 WV 11
1997 WWy11  13.5  0.15 19971128  40.72289 147.44076 216.90920  5.24000 0.1309847  2.7691411 15 1 12 days 0.64 Williams 1997 WW 1,
1997 Wi3 13.4 0.15 19971128 43.58661 118.22764 262.98451  8.01856 0.0452885  2.9945581 13 1 30days 0.85 Nakano 1997 W3
1997 WKi3 15.2  0.15 19971128 12.50958 357.22282 53.55382  5.02794 0.1561206  2.3126114 21 1 37days 1.02 Nakano 1997 WKi3



M.P.C. 31152

1997 WLi3
1997 WO13
1997 WV 3
1997 WH14
1997 WPy
1997 WD 15
1997 WM 5
1997 WU 5
1997 WBis
1997 WD
1997 WE¢
1997 WM 6
1997 WU 6
1997 WZ16
1997 WSis
1997 WT1s
1997 W9
1997 WWyo
1997 WXa2o
1997 WBa;
1997 WCa1
1997 WDa,
1997 WEo2,;
1997 WF2,;
1997 WHa,
1997 W21
1997 WK1
1997 WLa;
1997 WMy
1997 WNay,
1997 WPo,
1997 WCayo
1997 WFa,
1997 WHa2
1997 WMa2
1997 WNa2o
1997 WSa2
1997 WTaq
1997 Wlas
1997 WQa23
1997 WTa3
1997 WO2s5
1997 WQ2s5
1997 WNag
1997 WQ2s
1997 WRas
1997 WTag
1997 WY 29
1997 WA30
1997 WBs3g
1997 WD3¢
1997 WGso
1997 WP33

14.5
14.0
14.0
14.0
14.0
13.5
15.0
15.5
13.5
16.0
16.5
14.5
15.0
14.5
15.5
15.5
14.5
16.0
14.5
20.5
14.7
14.7
12.7
14.0
16.0
15.5
12.7
15.5
13.5
13.2
10.6
14.0
15.0
14.0
15.5
13.5
17.5
19.0
14.5
20.5
14.5

COLLLEPELOLOLOO0000000000000000000000000000O00000000000000
e o B e e e e W e T T e T e T e e e o e e T e l BE g g e e e e T T T T T e T e T o S e Sy SOy SR Y
rotortotototgrnotortotonotogrtotototototortortotgtotgnotaonotonotonot ottt ottt ottt ot ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot Ot

19971128
19971218
19971108
19971108
19971218
19971218
19971128
19971128
19971108
19971128
19971128
19971218
19971128
19971218
19971108
19971108
19971128
19971128
19971128
19971218
19971218
19971128
19971128
19971218
19971128
19971128
19971128
19971128
19971218
19971128
19971128
19971128
19971218
19971128
19971128
19971128
19971218
19971218
19971128
19971218
19971218
19971128
19971128
19971128
19971128
19971128
19971128
19971128
19971128
19971128
19971218
19971128
19971128

359.85338
239.01775
176.58750
267.73385
354.85031
237.10954
10.76430
358.45647
326.29387
21.83642
330.41680
38.69946
28.11018
174.23867
7.55073
327.61406
328.03939
328.89352
25.26449
41.68727
356.16957
22.66362
347.99535
6.30824
26.08336
284.31770
118.97890
12.46840
316.77359
47.34341
330.04257
9.28404
345.67543
22.36347
70.17303
201.68120
176.95824
319.96557
33.77377
36.18612
51.62635
318.56254
19.77575
24.21895
323.78277
7.71202
345.56253
339.58535
319.19303
39.21483
25.14932
22.85611
338.50830

173.09414 255.90445
113.60562 86.07928
222.42038 353.55937
107.20826 67.62623
297.55043 131.02654
141.94250 42.05559
281.88807 119.78297
317.57514 103.48859
227.69298 229.70003
179.98320 211.99587
255.46531 219.57138
222.95214 116.76858
122.28176 243.78281
336.73844 247.