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EDI TORI AL NOTI CE

The next MPCs will be published on or about 1989 July 18. No MPCs
wi Il be issued in June.

ERRATA.

MPC Li ne

13807 -7, -5 For J. Sugie read A Sugie

14081 25 For J. Sugie read A Sugie

14122 2, 4 For J. Sugie read A Sugie

14179 -7 For J. Sugie read A Sugie

14271 -28 For J. Sugie read A Sugie

14360 -23 The orbit conputer should read Marsden
14479 22 For 1987 WX2 read 1987 W3

14517 -31 to -23 The epheneris magnitudes shoul d be increased by 12.7.

* * * * *

CORRECTED OBSERVATI ON.

The foll owi ng observation corrects that previously published.

oj ect Dat e ur R A (1950) Decl. Ref er ence bs.
1986 EO 1988 11 12.17222 02 19 42.44 -06 19 07.6 MPCl4419 293
* * * * *

| DENTI FI CATI ON CHANGES.
Conti nuation to MPC 14383.

oj ect Dat e ur R A (1950) Decl. A d desig. Mag. bs.

1978 G * 1978 04 11.78545 11 38 34.83 +24 50 25.3 1978 EA7 17.5 095

1981 QUL * 1981 04 09.97690 12 25 38.23 -01 48 52.6 1981 GC1 046

1981 QU1 1981 04 09.99108 12 25 37.66 -01 48 49.5 1981 CC1 046

1982 QU3 * 1982 08 26.14304 22 42 18.39 -10 08 16.7 1982 QN 18.5 801
* * * * *

OBSERVATI ONS OF COVETS.

Qoservations are published here for the foll owi ng observatory codes:
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Klet. Observers A. Mkos and Z. Vavrova.

Geisei. Ovbserver T. Seki. From Oient. Astron. Assoc. Conet Bull
Kitam . 0.20-mf/4.8 reflector. (Cbserver A Takahashi. Measured by
K. Wat anabe.

Kani. Observer Y. M zuno. Measured by T. Furuta.

Siding Spring. Measured by R H MNaught.

Mount John University Qobservatory. 0.6-mreflector. GCbservers A C
Glnmore and P. M Kilmartin.

Mauna Kea. 2.24-mreflector. Qbservers M J. S. Belton, E M Alvarez
and K. J. Meech. Measured by T. Thonpson and M J. S. Belton.

Uni versity of Victoria. Observers D. D. Balamand J. B. Tatum

Pal omar. 0.46-m Schm dt. Cbservers E. Helin and B. Roman

University of Arizona’s M. Lemmon station. 1.52-mreflector.
(bservers D. Levy and W Wsni ewski. Measured by T. Thonpson and

M J. S. Belton.

University of Arizona's Catalina station. 1.54-mreflector. Qbservers
U Fink, A Tyler, M D Santi, K Wlls and C Gillmir. Measured by
T. Thonpson and M J. S. Belton.

Kitt Peak. 2.1-mreflector. Cbservers M J. S. Belton, P. A Whinger
and E M Alvarez. Measured by T. Thonpson and M J. S. Belton.

Cak Ridge Observatory. (Observers R E. MCrosky and C. -Y. Shao.

Eur opean Sout hern Observatory. Cbservers K. Jockers and H Rauer.
Measured by V. Ivanova.

t Dat e Ut R A (1950) Decl. Mag. N Qos.
Peri odi c Conet Schwassmann-Wachmann 1
I 1988 10 09.15694 21 49 39.02 -08 53 15.4 809
Il 1988 10 10.15278 21 49 28.86 -08 53 59.7 809
Conmet Bowel | (1982 1)
I 1983 10 08.48657 21 52 37.50 -14 07 44.2 413
Peri odi c Conet Gunn
X 1989 04 12.64572 15 16 41.15 -10 16 18.5 403
X 1989 04 28.32160 15 06 48.94 -10 17 09.1 657
X 1989 04 28.37229 15 06 46.42 -10 17 10.2 657
X 1989 04 30.34861 15 05 15.73 -10 17 37.0 657
Periodi ¢ Conet Hall ey
11 1987 03 02.24160 10 30 47.26 -13 28 24.4 693
11 1987 03 03.44879 10 29 27.93 -13 20 17.3 695
11 1987 03 08.32358 10 24 15.22 -12 46 26.4 693
11 1987 03 20.20652 10 12 34.93 -11 19 24.3 693
11 1987 03 24.26528 10 09 00.26 -10 49 09.3 693
11 1987 04 18.23826 09 52 34.31 -07 54 59.9 686
11 1987 05 05.20201 09 46 57.31 -06 21 05.8 686
[11 1988 02 10.34567 10 04 18.57 -09 33 39.3 568
11 1988 03 18.47681 09 43 04.94 -07 19 07.2 568
11 1988 03 22.35561 09 41 15.74 -07 03 14.9 568
Periodi c Conet Parker-Hartl ey
XXXVI 1989 03 08.64444 10 37 01.39 +01 25 18.5 16.5T 372
XXXVI 1989 03 08.65764 10 37 00.80 +01 25 24.7 372
XXXVI 1989 03 11.60278 10 35 17.49 +01 37 23.0 17 T 372
XXXVI 1989 03 11.61597 10 35 16.87 +01 37 25.4 372
XXXVI 1989 03 26.83160 10 27 30.99 +02 37 15.1 17.2T 046
XXXVI 1989 03 26.84572 10 27 30.21 +02 37 18.4 046
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Periodi ¢ Conet Tenpe
10.

10

Conet

08
08

12.
12.

Conet

08
08

12.
12.

Conet

04
04
04

04.
04.
18.

Conet

08
08

12.
12.

01528

2

18 53 24.42

Furuyama (1987f1)
14 49 19. 64
14 49 21.40

(1987g1)

41117
42066

Jensen- Shoenvker

67378 04 50 46.82
71672 04 50 48.60

Shoemnaker - Hol t - Rodri quez (1988h)
-40 41 08.

62243 21 38 25.07
62856 21 38 25.83
80396 22 05 49.77

Machhol z (1988j)

74647 05 21 30.76
75550 05 21 34.55

Peri odi ¢ Conet

03
03

08.
08.

Conet

02
02
02
02
02
02
02

08.
08.
13.
13.
14.
14.
26.

Conet

03

01.

67187
68576

Yanaka
44028
44549
49109
50081
44560
45255
50486

Yanaka
78056

Kopf f
11 35 15.
11 35 15.

(1988r)

08
08
08
08
08
08
07

39
38
07
07
03
03
29

00.
58.
57.
4.
30.
28.
53.

(1989a)
15 12 54.0

Peri odi ¢ Conet
02006 08 03 19.54
16007 08 04 07.64
14583 08 04 56. 95
15122 08 05 23.58

04
04
04
04

03.
05.
07.
08.

Conet

02

14.

52
03

69
13
29
29
35
18
88

Shoemaker (1989f)
71354 08 53 37.61

-30 35 20.3

-75 33 55.4
-75 33 33.3

-33 08 48.7
-33 09 36.5

- 40
- 45

+00
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+32
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57
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37
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15.
56.

01.
59.

26.
32.

51.
39.
28.
08.
23.
09.
35.

51

Hel i n- Ronan- Cr ocket t

28.

00.
03.
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/ 1989j 1989 04 03.06812 10 33 05.98 +32 13 31.8 801
/1989 1989 04 07.81302 10 32 05.43 +32 01 08.0 1 046
/ 1989 1989 04 07.82152 10 32 05.38 +32 01 08.1 046
/1989 1989 04 09.84036 10 31 48.79 +31 54 33.5 046
/ 1989 1989 04 09.84892 10 31 48.78 +31 54 31.0 046

Note 1: involved with star.

* * * * *

OBSERVATI ONS OF M NOR PLANETS.

The observations are |listed separately for each observatory code.

Al phabetic note codes shown with sone of the observations are defined
according to the schene below. Nunerical codes are defined in the
headi ngs for the individual observatories.

earlier approximte position inferior
sense of notion anbi guous

bl ack or dark plate

bad seei ng

correction to earlier position
crowded star field

declination uncertain

di ffuse i mage

at or near edge of plate

faint i mage

poor gui di ng

no gui di ng

i nvol ved with star

i nkdot neasured

measur enent difficult

near edge of plate, nmeasurenent uncertain
i mge out of focus

pl ate nmeasured in one direction only
position uncertain

poor i mage

ri ght ascensi on uncertain
outside reference star set
poor sky

streaked i nage

tinme uncertain

trailed i mage

uncertain inage

unconfirnmed i mage

very faint inmage

weak i nage

weak sol ution

Es<cCTHOLWMT XD TVOOZZITTeOTMa2Ooe NT WY >

oj ect Dat e ur R A (1950) Decl. Mag.

017 Hoher Li st

M Geffert, Cbservatorium Hoher List, D-5568 Daun, Federa
Republ i ¢ of Gernmany

bservers M Geffert, M Hoffnann, E. Pendl

Measurers M Geffert, A Karafistan, M Petr, T. Schilling,
J. H Schmdt, A Theissen

Oéién1f/1.5 reflector and (1) 0.3-mf/5.1 refractor

A

N Cbs.
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. 01563
. 01979
. 02604
. 04688
. 02778
. 02986
. 03194
. 034083
. 03611
. 03819
. 04028
. 04236
. 04444
. 04653
. 96042
. 99236
. 97986
. 00625
. 00833
. 98264
. 97986
. 00625
. 00833
. 98264
. 96042
. 99236
. 98507
. 98229
. 98715
. 99479
. 97986
. 00625
. 00833
. 98264
. 94132
. 95521
. 97986
. 00625
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2219 1980 05 09.97986 15 29 13.01 -15 07 39.9 017
2219 1980 05 10.00625 15 29 11.78 -15 07 38.0 017
2219 1980 05 11.98264 15 27 36.34 -15 04 43.1 017
033 Taut enburg
S. Marx, Karl Schwarzschild Cbservatorium DDR-6901 Tautenburg,

Denocrati c Republic of Germany
Qobserver F. Borngen
1.3-m Schm dt tel escope
SACC
1977 EV 1989 03 05.81424 08 39 15.60 +18 09 19.5 17.2 033
1977 EV 1989 03 05.91736 08 39 11.43 +18 08 55.0 033
1978 TT2 1989 01 09.73681 02 36 38.29 +15 52 48.6 18.2 033
1978 TT2 1989 01 09.81007 02 36 39.31 +15 52 55.7 033
1980 GF 1981 07 30.97622 21 47 27.96 -12 57 05.9 19.0 033
1980 GF 1981 07 30.99149 21 47 27.19 -12 57 11.3 033
1981 OO 1981 08 06.99271 21 35 19.66 -12 37 13.4 19.1 033
1981 OO 1981 08 07.02049 21 35 17.80 -12 37 14.7 033
1981 OS * 1981 07 30.97622 21 46 29.23 -12 55 42.7 19. 4 033
1981 OS 1981 07 30.99149 21 46 28.50 -12 55 50.8 033
1981 PW 1981 08 06.99271 21 36 11.85 -12 38 02.4 19.6 V 033
1981 PW * 1981 08 07.02049 21 36 09.82 -12 38 08.9 033
1986 PB5 1989 03 05.81424 08 34 39.84 +18 57 28.7 18. 6 033
1986 PB5 1989 03 05.91736 08 34 36.71 +18 57 43.2 033
1987 WQL 1989 02 04.09236 12 45 04.61 -00 53 22.6 M 033
1987 WQL 1989 02 04.14653 12 45 04.41 -00 53 17.3 19.1 033
1987 WQL 1989 03 06.02153 12 35 38.81 +00 40 51.3 18.7 033
1987 WQL 1989 03 06.07153 12 35 36.97 +00 41 05.3 033
1988 VYl 1989 01 09.73681 02 37 02.38 +15 53 49.1 16. 8 033
1988 VYl 1989 01 09.81007 02 37 03.86 +15 53 45.7 033
1989 AG 1989 02 01.81806 07 36 56.11 +31 09 18.5 033
1989 AG 1989 02 01.86840 07 36 53.46 +31 09 37.7 033
1989 AG 1989 02 02.87813 07 36 02.58 +31 15 46.7 033
1989 AG 1989 02 02.93229 07 35 59.81 +31 16 06.1 16. 9 033
1989 AQB * 1989 01 09.99201 09 18 53.66 +39 58 55.9 033
1989 A 1989 01 10.07326 09 18 49.56 +39 59 33.7 033
1989 AB 1989 01 14.12639 09 15 18.71 +40 30 07.2 18.1 033
1989 AR 1989 01 14.15694 09 15 17.07 +40 30 20.4 033
1989 BR 1989 03 05.81424 08 36 00.38 +19 19 47.9 17.9 033
1989 BR 1989 03 05.91736 08 35 57.58 +19 19 37.5 033
1989 BN1 1989 03 05.81424 08 32 18.95 +17 23 44.3 17.4 E 033
1989 BNl 1989 03 05.91736 08 32 17.39 +17 24 14.5 033
1989 BR1 1989 03 05.81424 08 35 17.04 +19 14 50.9 18.1 033
1989 BR1 1989 03 05.91736 08 35 13.89 +19 15 01.3 033
1989 BS1 1989 03 05.81424 08 43 46.08 +19 00 34.8 18.5 033
1989 BS1 1989 03 05.91736 08 43 42.85 +19 00 37.4 033
1989 CA4 1989 03 05.81424 08 45 21.99 +18 25 55.8 17.7 033
1989 CA4 1989 03 05.91736 08 45 19.37 +18 26 33.3 033
1989 CJ4 * 1989 02 01.81806 07 35 45.20 +32 44 59.8 033
1989 CJ4 1989 02 01.86840 07 35 42.56 +32 45 07.9 V 033
1989 CJ4 1989 02 02.87813 07 34 53.19 +32 47 37.9 033
1989 CJ4 1989 02 02.93229 07 34 50.62 +32 47 45.8 18.5 033
1989 CK4 * 1989 02 01.81806 07 38 19.99 +32 28 06.1 033
1989 CK4 1989 02 01.86840 07 38 16.96 +32 27 56.3 V 033
1989 CK4 1989 02 02.87813 07 37 18.74 +32 24 13.9 033
1989 CK4 1989 02 02.93229 07 37 15.60 +32 24 02.8 18. 4 033
1989 CL4 * 1989 02 01.81806 07 39 50.89 +30 15 36.0 U 033
1989 CL4 1989 02 02.87813 07 38 42.16 +30 16 32.1 033
1989 CL4 1989 02 02.93229 07 38 38.88 +30 16 35.8 19.3 033
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046 Kl et
A. Mkos,

Svedska 8, C 15000 Prague 5,
Z. Vavrova
0. 6-m Maksutov refl ector

Observers A MKkos,
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01
02
02
02
02
03
03
01
01
01
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03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

01.
01.
02.
02.
11.
11.
01.
01.
02.
02.
01.
01.
02.
02.
09.
09.
01.
01.
02.
02.
11.
11.
01.
01.
02.
02.
05.
05.
11.
11.
09.
09.
05.
05.

Astronony and Astrophysics,
Czechosl ovaki a

26.
26.
27.
27.
. 90382
. 91806
. 90017
. 91424
. 89948
. 91354
. 90382
. 91806
. 96742
. 98015
. 95584
. 97008
. 96691
. 98433
. 86204

81806
86840
87813
93229
16806
18819
81806
86840
87813
93229
81806
86840
87813
93229
73681
81007
81806
86840
87813
93229
16806
18819
81806
86840
87813
93229
81424
91736
16806
18819
73681
81007
81424
91736

90017
91424
89948
91354

26
26
25

L7
.44
. 69
.18
.10
. 58
. 05
. 20
.33
.41
. 09
.16
. 38
.54
. 64
.74
. 36
.18
.74

+30
+30
+30
+30
+01
+01
+30
+30
+30
+30
+30
+30
+30
+30
+15
+15
+30
+30
+30
+30
+00
+00
+30
+30
+30
+30
+17
+17
+01
+01
+16
+16
+18
+18

-01
-01
-01
-01
-01
-01
-01
-01
-01
-01
-01
-01
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15.5
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ox3
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1988
1988
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03
03
03
03
03
03
03
03
03
03
03
10
10

06.
07.
07.
26.
26.
27.
27.
28.
28.
30.
30.
14.
14.
16.
16.
18.
18.
05.
05.
05.
05.
10.
10.
26.
26.
27.
27.
. 82679
. 84097
. 83160
. 84572
. 83333
. 84740
. 82679
. 84097
. 90017
. 91424
. 89948
. 91354
. 90382
. 91806
. 86632
. 88073
. 86649
. 88067
. 86748
. 88160
. 88079
. 89497
. 86632
. 88073
. 86649
. 88067
. 86748
. 88160
. 88079
. 89497
. 90017
. 91424

87697
88424
89836
86632
88073
86649
88067
86748
88160
88079
89497
92705
93978
97873
99146
90882
92155
82847
84120
89039
90312
88495
89769
83160
84572
83333
84740

+07
+07
+07
+04
+04
+04
+04
+05
+05
+05
+05
+09
+09
+08
+08
+07
+07
+03
+03
+08
+08
+08
+08
+03
+03
+03
+03
+03
+03
+02
+02
+02
+02
+02
+02
+00
+00
+00
+00
+00
+00
+02
+02
+02
+02
+02
+02
+03
+03
+04
+04
+05
+05
+05
+05
+05
+05
+00
+00

APOOONUUINOWRAROWNOUIOWWANNWWOONUIONFRPONORNOOORAWRODOOONONOOPRMAOOOUINOE

1989 MAY

16.

16.
16.
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16.
17.
17.
16.

15.

16.
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046
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046
046
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

50

50

50

50

50
160
160
160
160
160
160
181
181
196
196
196
196
341
341

341
341
341
341
341
549
549
549
549
549
549
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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03
03
03
03
03
03
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03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

27.
. 91354
. 90382
. 91806
. 90017
. 91424
. 89948
. 91354
. 90382
. 91806
. 89948
. 91354
. 90382
. 91806
. 93663
. 94936
. 98987
. 00399
. 96742
. 98015
. 95584
. 97008
. 96742
. 98015
. 95584
. 97008
. 90017
. 91424
. 89948
. 91354
. 90382
. 91806
. 90017
. 91424
. 89948
. 91354
. 90382
. 91806
. 92263
. 93669
. 93663
. 94936
. 98987
. 00399
. 86632
. 88073
. 86649
. 88067
. 86748
. 88160
. 88079
. 89497
. 83160
. 84572
. 83333
. 84740
. 82679
. 84097
. 96742

89948

+02
+02
+02
+03
+03
+04
+04
+04
+04
+04
+04
-02
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1269
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1269
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1269
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1501
1501
1501
1501
1501
1501
1545
1545
1564
1564
1564
1564
1564
1564
1570
1570
1570
1570
1570
1570
1590
1590
1590
1590
1590
1590
1683
1683
1683
1683
1683
1683
1812
1812
1812
1812
1812
1812
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 528

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

28.
30.
30.
28.
28.
28.
28.
30.
30.
26.
26.
27.
27.
28.
28.
26.
26.
27.
27.
28.
28.
26.
26.
27.
27.
28.
. 91806
. 90382
. 91806
. 90017
. 91424
. 89948
. 91354
. 90382
. 91806
. 90017
. 91424
. 89948
. 91354
. 90382
. 91806
. 83160
. 84572
. 83333
. 84740
. 82679
. 84097
. 83160
. 84572
. 83333
. 84740
. 82679
. 84097
. 90017
. 91424
. 89948
. 91354
. 90382
. 91806

98015
95584
97008
96742
98015
96742
98015
95584
97008
90017
91424
89948
91354
90382
91806
90017
91424
89948
91354
90382
91806
90017
91424
89948
91354
90382

-02
-01
-01
-03
-03
-03
-03
-02
-02
- 00
-00
-00

-00
-00
+00
+00
+00
+00
+00
+00

-01
-00
-00
-00
-00
+01
+01

-00
-00
-00
-00
-00
-02
-02
-02
-02
-02
-02
+03
+03
+03
+03
+03
+03
+02
+02
+02
+02
+02
+02
-00
-00
-00
-00
-00
-00
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15.0

046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046
046



1874
1874
1874
1874
1939
1939
1939
1939
1939
1939
1952
1952
2160
2160
2160
2160
2160
2160
2413
2413
2413
2413
2413
2413
2413
2413
2506
2506
2584
2584
2584
2584
2584
2584
2752
2752
2752
2752
2752
2752
2991
2991
3303
3303
3303
3303
3303
3303
3303
3303
3448
3448
3448
3448
4064
4064
4064
4064

M P. C

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 529

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
01
01
01
01

28.
28.
30.
30.
26.
26.
27.
27.
28.
28.
30.
30.
26.
26.
27.
27.
28.
28.
26.
26.
27.
27.
28.
28.
30.
30.
30.
30.
26.
26.
27.
27.
28.
28.
26.
26.
27.
27.
28.
28.
28.
28.
26.
26.
27.
27.
28.
28.
30.
30.
28.
28.
30.
30.
30.
30.
31.
31.

96742
98015
95584
97008
90017
91424
89948
91354
90382
91806
92263
93669
90017
91424
89948
91354
90382
91806
86632
88073
86649
88067
86748
88160
88079
89497
95584
97008
90017
91424
89948
91354
90382
91806
90017
91424
89948
91354
90382
91806
93663
94936
86632
88073
86649
88067
86748
88160
88079
89497
96742
98015
95584
97008
92361
93652
92297
93576

+03
+03
+02
+02
+02
+02
+02
+02
+02
+02
-01
-01
-01
-01
+20
+20
+20
+20
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M P. C

14 530

1989 02 01.87708 09 29 31.63
1989 02 01.88987 09 29 30.67

4064

4064

049 Kvi staberg
C.-1. Lagerkvist,

S- 75120 Uppsal a, Sweden
bservers C. -1. Lagerkvi st,
AGK3
1982 SK8 1989 02 13.08002
1982 SK8 1989 02 13.09941
1987 Q=x 1989 02 13.08002
1987 Q& 1989 02 13.09941
1989 CH4 1989 02 13.08002
1989 CH4 1989 02 13.09941

054 Brorfelde
H G Fogh A sen,

Measur er

0. 45-m Schm dt
Observations in

1986

071 Bul garian Nati onal

RF

1989
1989
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989

V. G Shkodrov,

72 Leni n Boul evard,
hservers |

1988
1988
1988

RR
RR

RQB

1988 RCB

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

RR8
RR8
THL
THL
TE3
TE3
TE3
TF3
TF3
TF3
TF3
TF3
TF3

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Dennmar k

part

03

Dept .

10
10

| vanova,

16.
16.
11.
11.
17.
17.
. 84714
. 89482
. 84714
. 89482
. 94186
. 79886
. 83440
. 85298
. 87259
. 84714
. 89482

09
09
09
09
09
09

11
11
03
03

29
29
38
38
38
38

P. Jensen

07
07
19
20
15
15
12
12
11
25
25
23
13
13
12

(bservat ory

of Astronony,
BG 1784 Sofi
S. Dicova, W.

85589
90190
79886
85298
89171
94021

23
23
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

23
23

26.
25.
13.
12.
15.
13.

36.
35.
37.
12.
51.
50.
26.
25.
30.
58.
S7.
49.
12.
11.
30.

8
9
44
15
05
75

54
95
10
31
01
31
51
50
67
36
62
16
76
95
32

+20
+20

Astronom ska Cbhservatori et,

T. Qa

+12
+12
+15
+15
+14
+14

in association with | NAS
. 96734
. 97949
. 96652
. 94973
.77787
. 79523
. 93620
. 95356
. 93205
. 98601
. 00337
. 95375
. 93620
. 95356
. 93205

-02
-02
+29
+15
+15
+15
+08
+08
+08
+08
+08
+08
+07
+07
+07

Bul gari an

a,

Bul gari a

Shkodr ov

06.
04.
58.
S7.
16.
14.
S7.
56.
21.
20.
19.
S7.
56.
56.
55.
40.
39.

12
86
44
99
46

-04
-04
+00
+00
+04
+04
-01
-01
-00
-00
-00
+01
+01
+01
+01
+01
+01

22 10.6
22 13.2

Box 515,

52
53
01
01
26
27

Copenhagen Uni versity Cbservatory,

DK- 4340 Tol | ose,
bservers K. Augustesen
P. Jensen

O 00 U1
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16.
16.
16.

Bror f el de,

16.
16.
17.
15.

16.

of Sci ences,

20

co 1o 00

046
046

049
049
049
049
049
049

054
054
054
054
054
054
054

054
054
054
054
054
054
054

071
071
071
071

071
071
071
071
071
071
071
071
071
071
071
071



1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

57

57

57
202
204
204
275
275
284
284
468
468
512
512

774
777
777

813
814
814
815
815
846
891
891
912
912
912
912
912
1491
1491
1633
1633
1644
1689
1689
1689
1689
1778
1778
1778
1784
1784
1802
1802

M P. C

VB
VB
A4\ %
vV
VB5
VB5
VRS
VR5
YB
YB

1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1988
1988
1988
1988
1989
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1988
1988
1989
1989
1989
1989
1988
1989
1989
1988
1988
1988
1988
1988
1989
1989
1988
1988
1989
1989
1989
1989
1989
1988
1988
1988
1988
1988
1988
1988
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. 93156
. 97809
. 08029
. 15170
. 95864
. 99597
. 97549
. 02080
. 05361
. 10875
. 83440
. 87259
. 91004
. 96559
. 98572
. 82844
. 90413
. 03103
. 07859
. 83080
. 87044
. 72802
. 77235
. 05361
. 10875
. 00024
. 01889
. 03103
. 07859
. 97549
. 02080
. 75256
. 79183
. 712802
. 77235
. 11113
. 00024
. 01899
. 84714
. 89482
. 94186
. 80917
. 85540
. 05361
. 10875
. 91004
. 96559
. 98572
. 88914
. 90707
. 00024
. 01899
. 84714
. 89482
. 94186
. 97549
. 02080
. 84714
. 89482

+15
+15
+20
+20
+12
+12
+13
+13
+23
+23
+02
+02
+02
+02
+15
+04
+04
+18
+18
+16
+16
+11
+11
+22
+22
+20
+20
+19
+19
+17
+17
+11
+11
+12
+12
+20
+21
+21

-01
-01
-01

+23
+23
+01
+01
+19
+18
+18
+19
+19
+01
+01
+01
+14
+14
+00
+00
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071
071
071
071
071
071
071
071
071
071
071
071

071
071
071
071
071
071
071
071
071
071
071
071
071
071
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071

071
071
071
071
071
071
071
071
071
071
071
071
071
071
071
071

071
071
071
071
071
071
071
071
071
071
071
071



M P. C

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1988
1988
1988
1988
1989
1989
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1988
1988
1988
1988
1989
1989
1989
1989
1988
1988
1988
1988
1988
1988
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. 94186
. 80917
. 85540
. 83440
. 87259
. 91004
. 96559
. 84714
. 89482
. 94186
. 80917
. 85540
. 75256
. 79183
. 93156
. 97809
. 08029
. 15170
. 00024
. 01899
. 83440
. 87259
. 91004
. 96559
. 84714
. 89482
. 94186
. 80917
. 85540
. 79886
. 85298
. 83440
. 87259
. 91004
. 96559
. 88914
. 90707
. 00024
. 01899
. 05361
. 10875
. 96263
. 00916
. 81124
. 85198
. 82844
. 90413
. 82844
. 90413
. 88914
. 90707
. 00024
. 01899
. 83440
. 87259
. 84714
. 89482
. 80917
. 85540

+00
+00
+00
+02
+02
+02
+02
+02
+02
+02
+02
+02
+11
+11
+15
+15
+19
+19
+20
+20
+00
+00
+00
+00
+00
+00
+00
+00
+00
+00
+00
+02
+02
+02
+02
+18
+18
+18
+18
+25
+25
+16
+16
+13
+13
+05
+05
+05
+05
+19
+19
+20
+20
+01
+01
+01
+01
+01
+01
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071
071
071
071
071
071
071
071
071
071
071

071
071
071
071
071
071
071
071
071
071
071
071
071
071
071
071

071
071
071
071
071
071
071
071
071
071
071
071
071
071
071
071

071
071
071
071
071
071
071
071
071
071
071
071



M P. C. 14 533 1989 MAY 20

3054 1988 11 11.91004 00 54 23.02 +02 56 14.0 071

3054 1988 11 11.96559 00 54 21.80 +02 56 08.3 071

3318 1989 01 10.88914 05 58 10.44 +19 42 46.8 071

3318 1989 01 10.90707 05 58 09.60 +19 42 50.1 071

3318 1989 01 15.00024 05 55 01.96 +19 58 48.7 071

3318 1989 01 15.01899 05 55 01.05 +19 58 53.0 071

3461 1988 11 11.83440 00 32 43.63 +00 25 03.7 071

3461 1988 11 11.87259 00 32 42.98 +00 25 07.3 071

3899 1988 11 13.95864 02 52 28.82 +13 50 03.5 071

3899 1988 11 13.99597 02 52 26.93 +13 49 56.8 071

3993 1988 11 13.95864 02 56 16.06 +14 42 39.4 071

3993 1988 11 13.99597 02 56 13.71 +14 42 26.5 071

3996 1988 11 13.04649 03 38 32.49 +17 10 23.2 071

3996 1988 11 13.13110 03 38 26.93 +17 10 06.8 071

220 Kaval ur

R Raj anpbhan, Indian Institute of Astrophysics, Bangal ore 560034, I|ndia

0.45-m f/3 Schm dt

SACC

4056 1989 02 06.68264 09 33 59.99 +13 29 20.1 15.9 220

4056 1989 02 06.83542 09 33 52.16 +13 31 01.4 220

4056 1989 02 07.68681 09 33 10.78 +13 40 23.8 220

293 Burlington renote site

T. Handl ey, 13 Linden Avenue, Burlington, NJ 08016, U. S. A

0.20-m f/ 4.0 astrograph

SACC

1984 SWB 1989 01 14.38819 07 09 06.71 +24 01 22.4 293

1984 SWB 1989 01 14.40069 07 09 05.77 +24 01 20.6 293

2707 1989 01 14.38819 07 11 39.13 +24 26 59.6 293

2707 1989 01 14.40069 07 11 38.56 +24 27 04.4 293

303 Merida

M GCeffert, Cbservatorium Hoher List, D 5568 Daun, Federal Republic

of Ger many

bservers E. H Geyer, M Hoffnann

Measurers M Geffert, M Petr

1.0-mf/3 Schm dt

AGK3
40 1989 02 05.29410 12 24 24.90 +03 55 20.0 303
40 1989 02 05.30799 12 24 24.81 +03 55 23.2 303
40 1989 02 05.32882 12 24 24.67 +03 55 27.4 303
40 1989 02 06.30799 12 24 18.79 +03 58 59.1 303
40 1989 02 06.32188 12 24 18.67 +03 59 02.3 303
40 1989 02 06.34410 12 24 18.47 +03 59 07.3 303
40 1989 02 10.29688 12 23 36.76 +04 15 10.2 303
40 1989 02 10.31076 12 23 36.52 +04 15 14.1 303
40 1989 02 10.33160 12 23 36.18 +04 15 19.3 303
55 1989 02 05.29410 12 23 04.23 +00 52 16.6 303
55 1989 02 05.30799 12 23 04.00 +00 52 17.8 303
55 1989 02 05.32882 12 23 03.66 +00 52 18.9 303
55 1989 02 06.30799 12 22 47.76 +00 53 16.7 303
55 1989 02 06.32188 12 22 47.50 +00 53 17.4 303
55 1989 02 06.34410 12 22 47.13 +00 53 19.0 303
55 1989 02 10.29688 12 21 29.68 +00 58 23.9 303
55 1989 02 10.31076 12 21 29.35 +00 58 25.4 303
55 1989 02 10.33160 12 21 28.86 +00 58 27.3 303
55 1989 02 12.31632 12 20 42.15 +01 01 41.9 303
55 1989 02 12.34410 12 20 41.42 +01 01 44.6 303



55
55
55
55
194
194
194
194
194
194
194
194

194
194
194
210
210
210
210
210
210
210
210
210
210
210
210
210

210
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
825
825
825
825
825
825
825
825
825
825
825
825
825
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 534
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02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

12.
13.
13.
13.
05.
05.
05.
06.
06.
06.
12.
12.
12.
13.
13.
13.
05.
05.
05.
06.
06.
06.
10.
. 31076
. 33160
. 31632
. 34410
. 35104
. 31771
. 33854
. 35243
. 29410
. 30799
. 32882
. 30799
. 32188
. 34410
. 29688
. 31076
. 33160
. 31632
. 34410
. 35104
.31771
. 33854
. 35243
. 29410
. 30799
. 32882
. 30799
. 32188
. 34410
. 29688
. 31076
. 33160
. 31632
. 34410
. 35104
.31771

35104
31771
33854
35243
29410
30799
32882
30799
32188
34410
31632
34410
35104
31771
33854
35243
29410
30799
32882
30799
32188
34410
29688

+01
+01
+01
+01
+02
+02
+02
+02
+02
+02
+03
+03
+03
+03
+03
+03
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+00
+00
+00
+00
+00
+00
+00
+00
+00
+00
+00
+00
+00
+00
+00
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
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303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
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825

825
2634
2634
2634
2634
2634
2634
2634
2634
2634
2634
2634
2634
2634
2634
2634
2678
2678
2678
2678
2678
2678
2678
2678
2678
2678
2678
2678

323 Perth

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. Candy, Pe
0. 3-m astrogr aph

1989 JD *
1989 JD
1989 JD

1989
1989
1989

14 535

02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02

rth
05

05
05

364 JCPM Kagoshi ma

M Takei shi,

Cdori

Observer M Mukai
Measurer M Takei shi
0.25-mf/4.2 Wight Schm dt tel escope

1988 XQ@
1988 X2
87
87
228
228
572
572
1158
1158
1228
1228
1307
1307
2346
2346

1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

12
12
04
04
03
03
03
03
03
03
03
03
02
02
02
02

13.
13.
05.
05.
05.
06.
06.
06.
10.
10.
10.
12.
12.
12.
13.
13.
13.
05.
05.
05.
06.
06.
06.
12.
12.
12.
13.
13.
13.

33854
35243
29410
30799
32882
30799
32188
34410
29688
31076
33160
31632
34410
35104
31771
33854
35243
29410
30799
32882
30799
32188
34410
31632
34410
35104
31771
33854
35243

bservat ory,

02.
05.
08.

76944
70035
63472

Station
4, Hamat onbet su Esashi gun,

28.

28.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
04.
04.
06.
06.

49722
50764
56701
58785
63715
65799
63715
65799
57257
59340
63715
65799
62222
63958
61458
62500

15
15
15

04
04
13
13
12
12

Bi ckl ey,

34 40. 98
31 35.24
28 22.26

50
50
49
49
05
04
01
01
51
51
05
05
23
23
24
24

09.
08.
02.
02.
00.
59.
21.
20.
51.
50.
21.
20.
29.
28.
26.
25.

40
53
91
02

29
92
88
37
14
83

56
39
25
33

+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+02
+03
+03
+03
+03
+03
+03
+03
+03
+03
+03
+03
+03
+03
+03
+03
+03
+03
+03

WA 6076,

-15
-15
-15

14
29
45

07.
10.
22.
25.
29.
47.
50.
54.
29.
32.
37.
38.
44,
46.
50.
56.
58.
18.
19.
22.
21.
22.
25.
24.
29.
30.
40.
45.
47.

Australia

11.
37.
05.

COO~NNNOUIONPROUIOOONNRFRPOWWNRFRLWNOIMOIO

2
6
2
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16.5

Hokkai do 098-57, Japan

OCOWNOINNWOIWERLr~NWoO RN

16

303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303
303

323
323
323

364
364
364
364
364
364
364
364
364
364
364
364
364
364
364
364
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2533 1989 03 08.
2533 1989 03 08.
2776 1989 03 08.
2776 1989 03 08.
2776 1989 03 14.
2776 1989 03 14.
2983 1989 03 10.
2983 1989 03 10.
3787 1989 03 10.
3787 1989 03 10.

372 Ceise

T. Seki, Kam machi
0.60-mrefl ector
1987 YK 1989 03
1987 YK 1989 03
1987 YK 1989 03
1987 YK 1989 03

1988 CE 1989 03
1988 CE 1989 03
1988 CE 1989 04
1988 CE 1989 04
1989 CF 1989 03
1989 CV 1989 03

1989 CN1 1989 03
1989 CN1 1989 03
1989 CX1 1989 03
1989 CX1 1989 03
1989 EGL 1989 03
1989 EGL 1989 03
1989 ET1 1989 03
1989 ET1 1989 03
1989 EU1 1989 04
1989 EUL 1989 04
1989 EK2 1989 04
1989 EK2 1989 04
1989 EK2 1989 04
1989 EK2 1989 04
1989 FB 1989 04
1989 FB 1989 04
1989 FK * 1989 03
1989 FK 1989 03
1989 FK 1989 04
1989 FK 1989 04
1989 FK 1989 04
1989 FK 1989 04
1989 FK 1989 04
1989 FK 1989 04
1989 FL * 1989 03
1989 FL 1989 03
1989 FL 1989 04
1989 FL 1989 04
1989 FL 1989 04
1989 FL 1989 04
1989 G5 * 1989 04
1989 G5 1989 04
1989 G5 1989 04
1989 G5 1989 04

2-9-35, Kochi

05.
05.
08.
08.
29.
29.
04.
04.
08.
06.
08.
08.
08.
08.
15.
15.
. 58003
. 59236
. 59983
. 61111
. 62292
. 63333
. 67292
. 68507
. 66562
. 67535
. 60642
. 61771
. 68941
. 70104
. 62292
. 63333
. 67292
. 68507
. 65600
. 67014
. 71458
. 12743
. 70139
. 71267
. 62292
. 63333
. 67292
. 68507

61597
63333
56666
59097
58924
61007
57257
59340
63715
65799

75625
76875
75521
76875
65660
67014
71458
72743
60486
55174
61736
62882
61736
62882
73403
74618

05
05
55
55

51
46
46
02
02

-00
-00
-00
-00
-25
-25
-25
-25
+23
+26
+19
+19
+19
+19
+03
+03
+12
+12
+12
+12
+01
+01
+01
+01
+02
+02
+00
+00
+01
+01
+01
+01
+01
+01
-25
-25

- 26
-26
- 26
+01
+01
+01
+01

34
34
56
56
03
03
03
03
25
24

ONPOOWOOWOO O
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18
18
17.5
17
17
18.5
18
18.5
17
17
17
18
18

16.5

17
17.5
18
18
18
18
18

364
364
364
364
364
364
364
364
364
364

372
372
372
372
372
372
372
372
372
372
372
372
372
372
372

372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372

372
372
372
372
372
372
372
372
372
372
372
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11 1989 05 01.78888 22 17 53.64 -10 46 29.2 12 372
11 1989 05 01.79618 22 17 54.33 -10 46 25.2 372
1748 1989 05 03.77812 22 15 17.72 -11 16 39.4 18 372
1748 1989 05 03.78854 22 15 18.36 -11 16 34.8 372
1748 1989 05 09.78663 22 21 55.57 -10 44 04.8 18 372

374 M nam - da

T. Nomura, 1-8, Yamate 1 Chone, Tarum - Ku, Kobe 655, Japan
Observer T. Nonura

Measurer K. Kawani shi

0.25-mf/3.4 Schm dt canera

AGK3

1989 EV 1989 03 29.61285 11 58 03.88 +12 21 03.2 16.5 374
1989 EV 1989 03 29.63368 11 58 02.27 +12 21 03.7 374
1989 EW 1989 03 29.61285 11 59 07.23 +12 41 10.5 16.0 374
1989 EW 1989 03 29.63368 11 59 05.81 +12 41 12.1 374
381 Ki so

T. Nakarnura, National Astronom cal Observatory, Mtaka, Tokyo 181, Japan
Observer T. Nakanura
1. 05-m Schm dt

908 1989 02 27.41333 03 49 58.54 +20 36 33.1 381
908 1989 03 01.42574 03 52 54.60 +20 55 05.8 381
976 1989 02 27.41333 03 46 17.00 +18 27 06.4 381
976 1989 03 01.42574 03 47 56.96 +18 30 35.5 381

385 Ni hondaira Observatory, Oohira Station

M Ki zawa, 1458-10, M nam Numagam , Shizuoka 420, Japan
bservers W Kakei, M Kizawa, T. Urata

Measurer M Ki zawa

1989 K 1989 04 29.52060 14 12 50.02 +08 19 11.9 15.5 385
1989 XK 1989 04 29.55035 14 12 48.30 +08 19 11.8 385
1989 XK 1989 05 02.54306 14 10 00.92 +08 20 50.9 385
1989 K 1989 05 02.60069 14 09 57.43 +08 20 51.5 385
1989 K 1989 05 09.56840 14 03 45.69 +08 16 50.3 385
1989 XK 1989 05 09.58715 14 03 44.66 +08 16 48.9 385

391 Sendai (Observatory, Ayashi Station

M Koi shi kawa, Sendai Muni ci pal Cbservatory, 1-1 Sakuragaoka-koen
Sendai 980, Japan

0.20-mrefl ector

1964 TA2 1988 10 13.62847 00 11 29.68 +08 35 38.2 391
1964 TA2 1988 10 15.61424 00 09 51.30 +08 30 35.0 391
1964 TA2 1988 10 19.64271 00 06 50.94 +08 20 49.2 391
1987 SJ3 1989 04 04.68750 12 37 54.53 -01 25 38.0 391
1987 SJ3 1989 04 04.70833 12 37 52.80 -01 25 44.6 391
1989 FJ * 1989 03 30.65972 12 10 21.49 +06 23 29.0 16. 5 391
1989 FJ 1989 03 30.68056 12 10 20.27 +06 23 30.0 16. 5 391
1989 FJ 1989 03 31.73785 12 09 24.87 +06 25 32.0 391
1989 FJ 1989 03 31.75868 12 09 24.10 +06 25 34.9 391
1989 FJ 1989 04 02.64236 12 07 47.08 +06 28 47.9 391
1989 FJ 1989 04 02.66319 12 07 45.97 +06 28 48.5 391
1989 FJ 1989 04 04.64722 12 06 05.69 +06 31 38.8 15.5 391
1989 FJ 1989 04 04.66806 12 06 04.61 +06 31 40.0 15.5 391
1989 FJ 1989 04 05.60590 12 05 18.34 +06 32 48.6 391
1989 FJ 1989 04 05.63021 12 05 17.06 +06 32 50.7 391
1989 FJ 1989 04 06.58681 12 04 30.87 +06 33 50.2 391
1989 RJ 1989 04 06.60764 12 04 29.67 +06 33 53.3 391
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1989 FJ 1989 04 13.57292 11 59 19.74 +06 36 42.1 391
1989 FJ 1989 04 13.60764 11 59 18.10 +06 36 42.9 391
1989 FJ 1989 04 28.52083 11 51 52.54 +06 15 03.3 391
1989 FJ 1989 04 28.54167 11 51 52.06 +06 15 00.5 391
1989 FJ 1989 04 29.53194 11 51 34.71 +06 12 14.5 391
1989 FJ 1989 04 29.55278 11 51 34.27 +06 12 11.8 391
1989 GC * 1989 04 04.64722 12 08 01.78 +06 52 46.3 16 391
1989 GC 1989 04 04.66806 12 08 00.99 +06 52 58.8 16 391
1989 GC 1989 04 05.64757 12 07 21.51 +07 02 11.3 391
1989 GC 1989 04 05.67188 12 07 20.47 +07 02 24.4 391
1989 GC 1989 04 06.62847 12 06 42.98 +07 11 07.9 391
1989 GC 1989 04 06.64931 12 06 42.03 +07 11 19.7 391
1989 GD 1989 04 02.64236 12 11 00.14 +06 34 17.0 391
1989 GD 1989 04 02.66319 12 10 58.83 +06 34 17.4 391
1989 GO * 1989 04 04.64722 12 09 02.45 +06 35 01.2 15.5 391
1989 GD 1989 04 04.66806 12 09 01.26 +06 35 02.9 15.5 391
1989 GD 1989 04 05.60590 12 08 07.74 +06 35 09.4 391
1989 GD 1989 04 05.63021 12 08 06.29 +06 35 07.5 391
1989 GD 1989 04 06.58681 12 07 12.67 +06 35 02.2 391
1989 GD 1989 04 06.60764 12 07 11.27 +06 35 02.9 391
1989 GD 1989 04 13.57118 12 01 15.55 +06 28 31.7 391
1989 GD 1989 04 13.57292 12 01 15.63 +06 28 37.8 391
1989 GD 1989 04 13.60764 12 01 14.09 +06 28 32.1 391
1989 GD 1989 04 13.60938 12 01 13.79 +06 28 31.7 391
1989 GD 1989 04 13.71806 12 01 08.91 +06 28 18.3 391
1989 GD 1989 04 28.52083 11 53 14.24 +05 40 03.1 391
1989 GD 1989 04 28.54167 11 53 13.75 +05 39 56.8 391
1989 GD 1989 04 29.53194 11 52 57.57 +05 35 08.5 391
1989 GD 1989 04 29.55278 11 52 57.21 +05 35 03.5 391

55 1989 03 29.62708 11 47 20.36 +03 27 07.0 391

55 1989 03 29.64792 11 47 19.27 +03 27 11.1 391
1546 1989 04 02.68403 13 10 27.65 -04 58 42.0 E 391
1546 1989 04 02.70486 13 10 26.50 -04 58 27.8 E 391
2678 1989 03 30.61806 11 42 23.53 +07 17 15.6 I 391
2678 1989 03 30.63889 11 42 22.29 +07 17 22.1 391
2704 1989 04 02.60069 11 34 32.20 -00 48 59.6 391
2704 1989 04 02.62153 11 34 31.18 -00 48 49.9 391
3331 1989 03 29.62708 11 45 17.20 +03 06 13.3 391
3331 1989 03 29.64792 11 45 16.08 +03 06 25.3 391
3389 1989 03 30.61806 11 42 04.89 +07 28 14.0 391
3389 1989 03 30.63889 11 42 03.91 +07 28 19.9 p 391
399 Kushiro
H Kaneda, 12-7-2, 1 Chome, Ishiyama 1 Jo, M nam -Ku,

Sapporo 005, Japan
bserver S. Ueda
Measurer H. Kaneda
0.16-mf/3.8 Wight-Schm dt canera
AGK3, SAQOC
1987 UUl 1987 10 18.57963 01 29 58.42 +14 37 14.2 16 399
1987 UUl 1987 10 18.59491 01 29 57.37 +14 37 09.5 399
1987 UUl 1987 10 18.61528 01 29 56.33 +14 37 06.0 399
1987 UX1 1987 11 28.63970 01 57 37.49 +16 09 09.5 16 399
1987 UX1 1987 11 28.65486 01 57 37.09 +16 09 02.5 399
1987 UM 1987 10 31.76134 01 57 12.95 +16 12 27.5 16.5 399
1987 UM 1987 10 31.77639 01 57 12.02 +16 12 24.3 399
1987 UM 1987 10 31.79097 01 57 11.29 +16 12 21.7 399
1987 VD 1987 12 12.50602 02 34 13.14 +21 03 03.3 16.5 399
1987 VD 1987 12 12.52575 02 34 12.98 +21 02 56.5 399
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1987
1987
1987
1988
1988
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1988
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1988
1988
1988
1988
1988
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

VD

1987
1989
1989
1989
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
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1988
1988
1988
1988
1988
1988
1988
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1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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. 54653
. 54167
. 55625
. 57153
. 50278
. 51794
. 53044
. 54792
. 50278
. 51794
. 53044
. 54792
. 59537
. 61060
. 62795
. 66913
. 68484
. 70185
. 68155
. 69838
. 71406
. 68155
. 69838
. 63547
. 65301
. 67274
. 59537
. 61060
. 62795
. 70642
. 12222
. 74097
. 50926
. 52616
. 54167
. 43785
. 45434
. 44826
. 46771
. 48559
. 59595
. 61273
. 64444
. 61736
. 63414
. 65405
. 57361
. 58854
. 60521
. 55770
. 57234
. 64861
. 66319
. 68183
. 58611
. 60069
. 61690
. 51944
. 534083

+21
+03
+03
+03
+24
+24
+24
+24
+25
+25
+25
+25
+15
+15
+15
+15
+15
+15
+15
+15
+15
+14
+14
+15
+15
+15
+14
+14
+14
+15
+15
+15
+20
+20
+20
+14
+14
+14
+14
+14
+21
+21
+21
+21
+21
+21
+14
+14
+14
+09
+09
+09
+09
+09
+10
+10
+10
+10
+10
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16.

14

16.

16.

16.

16.

16.
16.

16.

16.

16.

16.
16.

16.

16.

16.

16.

16.

16.

20

399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399
399



1989
1989
1989
1989
1989
1989
1989
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RARARAE

400 Kitam

K. Wit anabe,

1989
1989
1989
1989
1989
1989
1989

14 540

04

06.
06.
06.
06.
09.
09.
09.

Sapporo 004, Japan

54965
57361
58819
60451
60278
61736
64167

58403
59931
61181
53750
55417
56667
49236
51667
58264
60000
58924
50069
52847
50486
53264
56042
71910
73438
58403
61181
61875
63819
65174
65417
67222
53924
56146
57674
49236
51667
58264
60000
61771
63194
49236
51667
58264
60000
58924
60174
50069
52847

Observers K. Endate,
Measurer K. WAt anabe
0.16-mf/3.3 refl ector,
AGK3, SACC

1978 VY14 1989 03 30.
1978 VY14 1989 03 30.
1978 VY14 1989 03 30.
1978 VY14 1989 04 06.
1978 VY14 1989 04 06.
1978 VY14 1989 04 06.
1986 JG 1989 04 06.
1986 JG 1989 04 06.
1986 JG 1989 04 06.
1986 JG 1989 04 06.
1986 JG 1989 04 12.
1986 JG 1989 04 28.
1986 JG 1989 04 28.
1987 WQ 1987 11 22.
1987 WO 1987 11 22.
1987 WQ 1987 11 22.
1987 WR 1989 04 12.
1987 WR 1989 04 12.
1988 BU 1989 03 30.
1988 BU 1989 03 30.
1988 BU 1989 04 06.
1988 BU 1989 04 06.
1988 BU 1989 04 06.
1988 BU 1989 04 12.
1988 BU 1989 04 12.
1988 XT2 * 1988 12 11.
1988 XT2 1988 12 11.
1988 XT2 1988 12 11.
1989 EMP 1989 04 06.
1989 EMp 1989 04 06.
1989 EMR 1989 04 06.
1989 EMR 1989 04 06.
1989 EMp 1989 04 12.
1989 EMp 1989 04 12.
1989 EN2 1989 04 06.
1989 EN2 1989 04 06.
1989 EN2 1989 04 06.
1989 EN2 1989 04 06.
1989 EN2 1989 04 12.
1989 EN2 1989 04 12.
1989 EN2 1989 04 28.
1989 EN2 1989 04 28.
1989 FD * 1989 03 26.

50799

T. Fujii,

13
13
13
13

0.20-m f/ 4.

32
32
32
26

8 reflector

04.
04.
03.
16.
15.
15.
35.
33.
29.
28.
50.
46.
45.
41.
40.
38.
49.
48.
59.
58.
02.
01.
00.
37.
36.
23.
21.
20.
53.
52.
48.
47.
.09
.37
.90
.49
.91
. 86
. 46
.18
. 46
.50
.71

73
21
29
70
90
12
22
76
59
65
47
24
39
61
09
66
59
73
59
49
25
39
95
36
54
36
73
60
91
30
25
17

+10
+00
+00
+00
+00
+00
+00

A. Takahashi

-01
-01
+22
+22
+22
-19
-19
-05
-05

and 0.20-mf/4.0 refl ector

38.
36.
33.
11.
07.
03.
19.
11.
44.
39.
33.
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13-23-202, 4 Chone, Atsubetsu cyuo 3 jo,
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16

16

Shi r oi shi - ku,

16.5

16. 5

15.0

16.0
15.5

16.0

16.5
16.5
16. 5

16.5
16.5

16.0

16.5
16.5

16.5
16.5
16.0

399
399
399
399
399
399
399

400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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311
311
311
311
311
342
342
864
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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03
03
03
03
03
03
03
03
03
03
03
04
04
03
03
03
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
05
05
05
05
05
04
04
04
04
04
04
04
04
04
04

26.
26.
30.
30.
30.
27.
27.
27.
30.
30.
30.
06.
06.
30.
30.
30.
06.
06.
06.
12.
12.
28.
28.
28.
02.
02.
06.
06.
06.
12.
12.
02.
02.
02.
06.
06.
06.
12.
12.
12.
12.
06.
06.
06.
05.
05.
08.
. 58507
. 60590
. 68819
. 70104
. 68819
. 70104
. 55139
. 57153
. 58403
. 71910
. 73438
. 62743

52882
54965
49410
51493
52604
50868
53003
54687
54271
56354
57465
54965
56701
58403
59931
61181
53750
55417
56667
68819
70104
55139
57153
58403
57604
61424
59097
60903
62326
68924
70660
57604
59687
61424
59097
60903
62326
68924
70660
72257
73993
51979
54062
56146
57014
61597
56424

+00
+00
+01
+01
+01
-00
-00
-00
-00
- 00
-00
-00

-04
-04
-04
-03
-03
-03
-03
-03
-02
-02
-02
-00
-00
-00
-00
-00

-00
-00
-00
-00
-00
-00
-00
+00
+00
+00
+00
-01

-01
-08
-08

- 07
- 07
-02
-02
-03
-03
-02
-02
-02
-19
-19
-02
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16.
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16.
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864 1989 04 12.66493 13 14 07.22
1035 1989 04 12.61771 12 09 07.41
1035 1989 04 12.63194 12 09 06.72
1095 1989 04 12.62743 13 17 32.25
1095 1989 04 12.66493 13 17 30.57
1171 1989 04 28.55139 13 04 20. 15
1171 1989 04 28.57153 13 04 19. 36
1171 1989 04 28.58403 13 04 18. 87
1269 1989 03 30.49410 12 27 11.55
1269 1989 03 30.51493 12 27 10.72
1269 1989 03 30.52604 12 27 10.40
1545 1989 03 30.49410 12 25 05.63
1545 1989 03 30.51493 12 25 04.61
1545 1989 03 30.52604 12 25 04.03
3840 1989 03 30.54271 12 43 48.62
3840 1989 03 30.56354 12 43 47.32
3840 1989 03 30.57465 12 43 46. 46
401 Oosato

Y. Yamagi shi, 884-1, Tudashi nden, Qosato,
Observers Y. Yamagi shi, S. Hayakawa
Measurer S. Hayakawa

0.20-mf/4.8 reflector

1988 VT7 * 1988 11 10.58264 04 04 13.77
1988 VT7 1988 11 10.60556 04 04 12.81
1988 VT7 1988 11 11.66115 04 03 19.25
1988 VT7 1988 11 11.68194 04 03 17.41

402 Dynic Astronom cal Cbservatory
A. Sugie, Dynic Astronom cal Cbservatoty,
Shi ga- Ken, 522-03, Japan
0.60-mf/5.0 reflector
SACC
1989 EF 1989 04 06.62569 13 20 52.58
1989 EF 1989 04 06.63264 13 20 52.30
1989 EF 1989 04 08.74861 13 19 19.87
1989 EF 1989 04 08. 75556 13 19 19.45
1989 EF 1989 04 09.58194 13 18 44.58
1989 EF 1989 04 09.58889 13 18 44.29
1989 EF1 1989 03 11.65764 11 46 57.42
1989 EF1 1989 03 11.66458 11 46 56. 82
1989 EF1 1989 03 11.73194 11 46 52.59
1989 FM * 1989 03 30.49132 10 29 19.01
1989 FM 1989 03 30.51632 10 29 18.14
1989 FM 1989 04 01.60590 10 28 23.61
1989 FM 1989 04 01.61632 10 28 23.09

1989 GG * 1989 04 06.64236 13 24 28.09
1989 GG 1989 04 06.64931 13 24 27.65
1989 GG 1989 04 08.79722 13 22 39.21
1989 GG 1989 04 09.61597 13 21 58. 22
1989 GG 1989 04 09.62292 13 21 57.91

413 Siding Spring

R H MNaught, Siding Spring Cbservatory, Coonabarabran,

Australia

-02 04 17.
-04 36 25.
-04 36 24.
-02 08 47.
-02 08 30.
-02 29 59.
-02 29 56.
-02 29 53.
+00 22 58.
+00 23 01.
+00 23 05.
+01 22 15.
+01 22 20.
+01 22 24.
-00 20 30.
-00 20 28.
-00 20 24.
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15.
14.
15.

13.

14.

15.

Sai tama 360-01, Japan

+21 12 47.
+21 12 44.
+21 09 03.
+21 08 59.

Taga 270,

+03 40 24.
+03 40 28.
+04 04 14.
+04 04 18.
+04 13 27.
+04 13 32.
+05 14 29.
+05 14 31.
+05 14 52.
+19 07 41.
+19 07 40.
+19 06 12.
+19 06 12.
+01 45 18.
+01 45 21.
+01 50 47.
+01 52 44.
+01 52 46.

bservers M Hartley, R H MNaught, K S. Russel

Measurer R H MNaught

1.2-m Schm dt and (1) Uppsal a Sout hern Schmi dt

~Nwww

Taga- Cho,
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16.
16.
16.
16.

20
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N.S. W 2357,
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400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400

401
401
401
401

| nukam - Gun
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402
402
402
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402
402
402
402
402
402
402
402

402
402
402
402
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1986
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1986
1986
1986
1986
1986
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1986
1986
1986
1986
1986
1986
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08
08
04
04
08
08
03
03
08
08
08
08
08

01.
01.
20.
20.
21.
21.
. 55749
. 60957
. 46179
. 50346
. 46179
. 50346
. 46179
. 50346
. 73095
. 48878
. 54087
. 42025
. 46192
. 66572
. 712822
. 61675
. 66536
. 66572
. 61675
. 66536
. 66572
. 712822
. 61675
. 66536
. 66572
. 72822
. 61675
. 66536
. 66572
. 72822
. 61675
. 66536
. 66572
. 72822
. 61675
. 66536
. 66572
. 12822
. 61675
. 66536
. 66572
. 712822
. 61675
. 66536
. 66572
. 712822
. 61675
. 66536
. 66572
. 72822
. 61675
. 66536
. 66572

61675
66536
49211
55808
46179
50346
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16.5
17
17
17

16
18

16.5

17.5

17.5

16

17.5

18

17

17.5

17.5

17.5

18

17.5

413
413
413
413
413
413
413
413
413
413
413
413

413
413
413
413
413
413
413
413
413
413
413
413
413
413
413
413

413
413
413
413
413
413
413
413
413
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413
413
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413
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413
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413
413
413
413
413
413
413
413
413
413



1986
1986
1986
1986
1986
1986
1986
1986
1986
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1986
1986
1986
1986
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1986
1986
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1986
1986
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1986
1986
1986
1986
1986
1986
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1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
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1986
1986
1986
* 1986
1986
1986
1986
* 1986
1986
1986
1986
* 1986
1986
1986
1986
* 1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1985
1985
1989
1989
1989
1989
1988
1988
1988
1988
* 1988
1988
* 1988
1988
* 1988
1988
1989
1989
1989
1989
1989
* 1989
1989
1989
1989
* 1989
1989
1989
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07
08
08
07
07
08
08
07
07
08
08
07
07
08
08
08
08
07
07
08
08
07
07
08
08
07
07
08
08
08
08
09
09
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
01
01
01
01
01
01
01

27.
01.
01.
27.
27.
01.
01.
27.
27.
01.
01.
27.
27.
01.
01.
01.
01.
27.
27.
01.
01.
27.
27.
01.
01.
27.
27.
01.
01.
01.
01.
06.
06.
14.
15.
28.
29.
20.
20.
20.
20.
20.
20.
. 49211
. 55808
. 49211
. 55808
. 80348
. 76258
. 76605
. 79086
. 79225
. 62750
. 67958
. 61840
. 67396
. 62750
. 67958
. 61840

72822
61675
66536
66572
72822
61675
66536
66572
72822
61675
66536
66572
72822
61675
66536
61675
66536
66572
72822
61675
66536
66572
72822
61675
66536
66572
72822
61675
66536
61675
66536
43191
48747
78799
73189
48584
52106
49211
55808
49211
55808
49211
55808

. 69
.32
. 60
.81
. 65
. 88
.18
. 98

. 55
. 87

.01
.12
.70
. 38
.85
.10
.79
.97
. 57
.71
.25
.39
.90

+18
+18

+15
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17.
17.
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17.

20

PRRR

413
413
413
413
413
413
413
413
413
413
413
413
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413
413
413
413
413
413
413
413
413
413
413
413
413

413
413
413
413
413
413
413
413
413
413
413
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1989 AS3 1989 01 10.67396 08 39 40.73 +15 47 42.5 413
1989 AT3 * 1989 01 04.62750 08 44 35.98 +15 48 51.1 17.5 413
1989 AT3 1989 01 04.67958 08 44 33.81 +15 48 58.5 413
1989 AT3 1989 01 10.61840 08 40 08.35 +16 12 07.3 413
1989 AT3 1989 01 10.67396 08 40 05.95 +16 12 19.4 413
1989 AU3 * 1989 01 04.62750 08 46 20.63 +16 56 07.8 18 p 413
1989 AU3 1989 01 04.67958 08 46 18.16 +16 56 05.0 413
1989 AU3 1989 01 10.61840 08 41 21.18 +16 54 02.5 413
1989 AU3 1989 01 10.67396 08 41 18.19 +16 54 01.7 413
1989 AV3 * 1989 01 04.62750 08 46 22.97 +19 50 10.6 18 413
1989 AV3 1989 01 04.67958 08 46 21.13 +19 50 18.6 413
1989 AV3 1989 01 10.61840 08 42 13.65 +20 10 26.7 p 413
1989 AV3 1989 01 10.67396 08 42 11.31 +20 10 35.4 p 413
1989 AWB * 1989 01 04.62750 08 46 36.83 +18 59 06.6 18 413
1989 AWB 1989 01 04.67958 08 46 34.71 +18 59 18.1 413
1989 AWB 1989 01 10.61840 08 42 37.50 +19 25 14.1 413
1989 AVB 1989 01 10.67396 08 42 35.08 +19 25 17.4 413
1989 AX3 * 1989 01 04.62750 08 47 06.46 +16 57 22.5 18 413
1989 AX3 1989 01 04.67958 08 47 04.07 +16 57 37.7 413
1989 AX3 1989 01 10.61840 08 42 45.95 +17 25 36.1 413
1989 AX3 1989 01 10.67396 08 42 43.22 +17 25 50.8 413
1989 AY3 * 1989 01 04.62750 08 47 23.48 +19 12 06.1 18.5 F 413
1989 AY3 1989 01 04.67958 08 47 21.96 +19 12 10.5 F 413
1989 AY3 1989 01 10.61840 08 43 37.17 +19 14 33.0 V 413
1989 AY3 1989 01 10.67396 08 43 34.88 +19 14 41.4 V 413
1989 AZ3 * 1989 01 04.62750 08 47 27.60 +19 15 20.9 18 413
1989 AZ3 1989 01 04.67958 08 47 25.47 +19 15 28.4 413
1989 AZ3 1989 01 10.61840 08 42 54.48 +19 32 14.5 p 413
1989 AZ3 1989 01 10.67396 08 42 52.07 +19 32 21.7 F 413
1989 AA4 * 1989 01 04.62750 08 47 31.65 +16 39 14.9 18 413
1989 AA4 1989 01 04.67958 08 47 29.70 +16 39 19.4 413
1989 AA4 1989 01 10.61840 08 43 08.38 +16 48 18.4 413
1989 AA4 1989 01 10.67396 08 43 05.78 +16 48 20.6 413
1989 AB4 * 1989 01 04.62750 08 47 45.76 +14 27 20.9 17.5 413
1989 AB4 1989 01 04.67958 08 47 43.54 +14 27 29.7 413
1989 AB4 1989 01 10.61840 08 43 33.54 +14 48 40.5 | 413
1989 AB4 1989 01 10.67396 08 43 31.08 +14 48 49.8 413
1989 AC4 * 1989 01 04.62750 08 47 55.28 +18 25 47.1 17.5 413
1989 A4 1989 01 04.67958 08 47 53.14 +18 25 56.6 413
1989 A4 1989 01 10.61840 08 43 37.56 +18 47 55.3 413
1989 A4 1989 01 10.67396 08 43 35.07 +18 48 06.6 413
1989 AD4 * 1989 01 04.62750 08 48 19.19 +17 36 11.3 18 V 413
1989 A4 1989 01 04.67958 08 48 15.42 +17 36 35.0 | 413
1989 A4 1989 01 10.61840 08 43 47.16 +18 06 25.9 413
1989 A4 1989 01 10.67396 08 43 44.68 +18 06 43.8 413
1989 AE4 * 1989 01 04.62750 08 48 25.67 +19 16 55.5 18.5 V 413
1989 AE4 1989 01 04.67958 08 48 23.13 +19 17 12.2 V 413
1989 AE4 1989 01 10.61840 08 44 23.73 +19 36 12.2 413
1989 AE4 1989 01 10.67396 08 44 21.97 +19 36 24.2 | 413
1989 AF4 * 1989 01 04.62750 08 48 40.97 +15 04 43.8 17.5 413
1989 AF4 1989 01 04.67958 08 48 38.89 +15 04 56.3 413
1989 AF4 1989 01 10.61840 08 44 20.11 +15 35 43.6 413
1989 AF4 1989 01 10.67396 08 44 17.38 +15 35 58.8 413
1989 A4 * 1989 01 04.62750 08 49 06.76 +18 08 01.0 18 413
1989 A4 1989 01 04.67958 08 49 04.50 +18 08 15.5 413
1989 A4 1989 01 10.61840 08 44 06.49 +18 43 19.1 413
1989 A4 1989 01 10.67396 08 44 03.38 +18 43 38.9 413
1989 AH4 * 1989 01 04.62750 08 49 47.67 +17 20 41.0 18 413
1989 AH4 1989 01 04.67958 08 49 45.48 +17 20 51.2 413
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2587 1989 01 10.67396 09 00 07.94 +19 21 49.9 413
2629 1989 04 28.47027 12 55 05.25 -71 08 54.7 1 413
2629 1989 04 29.48472 12 49 59.21 -71 28 13.2 1 413
2629 1989 04 29.49722 12 49 55.16 -71 28 26.3 1 413
3124 1985 09 08.48878 21 55 41.68 -11 28 28.4 17 413
3124 1985 09 08.54087 21 55 39.60 -11 28 48.0 413
3175 1988 04 20.49211 11 49 00.94 +00 50 55.1 413
3175 1988 04 20.55808 11 48 58.60 +00 51 10.6 413
3198 1989 05 03.65186 16 32 16.17 -07 33 25.4 413
3198 1989 05 03.69353 16 32 13.54 -07 33 32.1 413
3218 1979 08 15.37433 16 22 34.15 -18 22 17.2 413
3218 1979 08 15.41947 16 22 35.02 -18 22 23.9 413
3218 1984 08 21.64424 23 48 06.05 +00 14 35.5 413
3218 1984 08 21.68591 23 48 04.84 +00 14 27.1 413
3218 1988 09 08.56625 23 34 25.11 -01 34 33.0 413
3255 1989 04 29.44539 10 48 49.40 -07 36 44.4 413
3410 1974 07 22.60062 20 45 12.21 -22 50 40.2 413
3410 1974 07 22.63188 20 45 10.22 -22 50 45.6 413
3410 1974 07 23.61729 20 44 06.43 -22 53 22.8 413
3410 1974 07 23.64854 20 44 04.38 -22 53 27.6 413
3410 1974 08 11.51139 20 23 31.01 -23 29 34.6 413
3410 1974 08 11.53917 20 23 29.33 -23 29 36.7 413
3410 1977 07 13.44231 16 26 56.23 -28 54 33.6 413
3410 1977 07 13.49440 16 26 55.01 -28 54 22.4 413
3410 1988 09 08.56625 23 43 24.64 +00 06 32.3 413
3487 1989 03 07.55749 10 51 22.13 -02 34 50.9 413
3487 1989 03 07.60957 10 51 19.55 -02 34 26.2 413
3845 1988 04 20.49211 11 51 47.70 +00 29 54.8 413
3845 1988 04 20.55808 11 51 45.98 +00 30 10.7 413
3864 1988 04 20.49211 12 03 44.56 +00 48 22.1 413
3864 1988 04 20.55808 12 03 41.99 +00 48 33.9 413
3881 1988 04 20.49211 12 06 46.49 +01 53 25.3 413
3881 1988 04 20.55808 12 06 43.94 +01 53 34.8 413
3884 1988 04 20.49211 11 58 21.43 +00 10 11.8 413
3884 1988 04 20.55808 11 58 19.51 +00 10 22.5 413

474 Mount John

AL C Glnore, P.O Box 57, Lake Tekapo, New Zeal and
bserver A. C. Glnore

Measurer P. M Kilmartin

0.6-mf/ 14 Cassegrain reflector

AGK3, SAOC, CPZ, field plates from Carter Observator
1976 YD2 1989 04 05.52761 13 53 13.83 -25 09 07.
1976 YD2 1989 04 05.54060 13 53 13.21 -25 09 05.
1976 YD2 1989 04 06.57568 13 52 26.65 -25 06 23.
1976 YD2 1989 04 06.59547 13 52 25.53 -25 06 19.
1981 JS1 1988 07 14.45688 14 48 48.90 -23 49 17.
1981 JsS1 1988 07 14.47916 14 48 49.84 -23 49 15.

17.
17.
18.

1981 QC 1988 08 12.61337 23 11 30.31 -54 36 45. 17. 474
1981 QC 1988 08 12.62691 23 11 29.50 -54 36 55. 474
1983 AJ

1983 AJ 1989 04 03.67810 14 19 00.35 -44 02 40. 474
1983 AJ 1989 04 06.62672 14 15 46.99 -44 11 46. 17. 474
1983 AJ 1989 04 06.64848 14 15 45.50 -44 11 50. 474

1983 AF2 1989 04 03.70287 14 46 00.22 -52 24 08.
1983 AF2 1989 04 03.72451 14 45 58.78 -52 24 20.
1983 AF2 1989 04 06.67985 14 42 45.33 -52 48 03.
1983 AF2 1989 04 06.69817 14 42 43.91 -52 48 11
1983 PB 1989 04 01.49662 12 53 22.39 +04 14 41.

17.

y
6
7
1
5
5
5
6
8
1989 04 03.65634 14 19 01.88 -44 02 35.4 17.
5
8
0
4
1
6 17.
3
5
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1989 GP5 1989 04 04.58377 12 51 32.24 +04 40 30.9

1989 G * 1989 04 03.52856 12 51 14.88 +04 20 11.7 18. 8
1989 Gb 1989 04 03.57463 12 51 11.97 +04 20 12.5

1989 QB 1989 04 04.53950 12 50 21.97 +04 30 41.7 19. 2
1989 QB 1989 04 04.58377 12 50 19.69 +04 31 02.7

1989 GR5 * 1989 04 05.48985 13 49 51.08 -23 08 29.4 18. 3
1989 GR5 1989 04 05.50866 13 49 50.09 -23 08 27.6

1989 GR5 1989 04 06.46457 13 48 55.26 -23 07 07.2 18.5
1989 GR5 1989 04 06.48622 13 48 54.05 -23 07 04.6

3524 P-L 1988 08 12.45006 17 44 41.02 -40 40 26.5 18.5
3524 P-L 1988 08 12.47344 17 44 41.04 -40 40 13.5

1685 1989 02 08.57483 13 10 22.15 -25 22 49.5 16. 4
1685 1989 02 08.58854 13 10 21.78 -25 22 58.0

1685 1989 02 13.52708 13 07 23.01 -26 02 56.1

1685 1989 02 13.54039 13 07 22.31 -26 03 02.7

3554 1989 04 06.72163 16 56 55.28 -65 50 46.8 16. 7
3554 1989 04 06.72997 16 56 57.13 -65 51 26.4

552 San Vittore

E. Colonbini, Via S. Vittore 44, 1-40136 Bologna, Italy

Observers C. Vacchi, G Sassi

Measurers C. Vacchi, V. CGoretti, E. Col onmbi ni

AGK3, SACC

0.45-mf/5 reflector and (1) 0.25-mf/2.5 Schm dt

1989 AC 1989 01 09.92361 04 28 23.77 +20 35 53.5

4063 1989 04 06.82292 08 47 29.32 +27 24 23.7 17.0

4063 1989 04 06.89514 08 47 29.60 +27 24 22.5

568 Mauna Kea Qbservatory
D. J. Tholen, Institute for Astronony, 2680 Wodl awn Drive,
Honol ul u, H 96822, U. S. A
Observers D. J. Tholen, D. P. Crui kshank, W K. Hartmann, C. Kam nsk
| RTF tel escope encoders
SACC
1989 DA 1989 04 04.40069 11 38 45.91 -11 36 55.4 17. 1V
1989 FB 1989 04 17.31068 12 15 30.11 +00 32 23.5

587 Sor mano

P. Sicoli, Via Valli 9, 1-22040 Garnagnate Mnastero (Conpn), Italy

bservers P. Sicoli, E Colzani, A Testa, M Cavagna, G Ventre,
C. CGual doni

0.5-mf/8 reflector

SACC

1989 AC 1989 01 31.85069 06 15 08.50 +23 14 08.9
1989 AC 1989 01 31.86806 06 15 11.29 +23 14 10.1
194 1989 03 09.89903 12 12 33.24 +07 42 32.9
356 1989 01 31.92083 07 21 34.53 +34 08 46.2
356 1989 01 31.92500 07 21 34.32 +34 08 45.4
356 1989 03 09.85833 07 17 05.88 +30 30 31.8

588 Eremp di Ti zzano

F. Muzzi, Gsservatorio G Horn d Arturo, Erenp di Tizzano, Casal ecchio
di Reno, Bologna, Italy

observers F. Miuzzi, Mengol

Long. and Parallax 11.25, -305, -297 (see MPC 11200)

0.35-mreflector

1989 AC 1989 01 08.97639 04 19 58.33 +20 11 40.2

1989 AC 1989 01 09.96389 04 28 44.41 +20 36 52.9

552
552
552

568
568

587
587
587

587
587

588
588
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657 Victoria, Cinenhaga OQoservatory

J. B. Tatum Dept. of Physics, University of Victoria, P.O Box 1700,
Victoria, BC VBW2Y2, Canada

bservers J. B. Tatum D. D. Bal am

49 1989 04 24.23819 06 11 53.89 +23 08 29.5 657
163 1989 04 28.32160 15 07 20.10 -10 15 20.2 657
163 1989 04 28.37229 15 07 17.20 -10 15 03.9 657
433 1988 11 26.28056 23 47 13.03 +31 04 12.5 657
651 1989 04 11.36847 14 40 39.40 -15 07 29.2 657

1376 1988 09 08.27611 23 27 34.62 -04 13 16.2 657
1376 1988 09 08.35389 23 27 30.99 -04 13 57.0 657
1376 1988 09 13.27090 23 23 49.92 -04 57 27.8 657
1376 1988 09 13.34590 23 23 46.30 -04 58 07.9 657
1438 1988 08 11.32646 23 04 33.53 -02 27 35.5 657
1438 1988 08 11.37437 23 04 32.19 -02 27 40.7 657
1731 1988 09 08.27611 23 27 04.13 -06 15 33.6 657
1731 1988 09 08.35389 23 27 00.87 -06 16 04.2 657
1938 1988 08 11.32646 23 13 43.66 -03 14 03.4 657
1938 1988 08 11.37437 23 13 41.62 -03 14 17.3 657
1938 1988 08 21.33889 23 06 07.53 -04 17 26.5 657
1938 1988 08 21.39653 23 06 04.54 -04 17 52.0 657
2110 1988 09 08.27611 23 27 12.83 -04 49 12.8 657
2110 1988 09 08.35389 23 27 08.98 -04 49 41.9 657
2110 1988 09 13.27090 23 23 03.07 -05 21 13.0 657
2110 1988 09 13.34590 23 22 59.00 -05 21 41.5 657
2545 1988 09 08.24833 23 59 03.84 +06 20 25.3 657
2545 1988 09 08.32333 23 58 59.55 +06 20 20.7 657
2545 1988 09 13.30771 23 54 10.32 +06 11 54.9 657
2545 1988 09 13.37715 23 54 05.97 +06 11 45.7 657
2599 1988 09 08.27611 23 30 26.81 -06 00 43.4 657
2599 1988 09 08.35389 23 30 21.17 -06 00 27.8 657
2599 1988 09 13.27090 23 24 32.19 -05 43 19.7 657
2599 1988 09 13.34590 23 24 26.76 -05 43 04.5 657
2834 1988 09 13.30771 00 00 07.11 +05 35 09.9 657
2834 1988 09 13.37715 00 00 03.56 +05 34 42.2 657
3107 1988 08 11.32646 23 14 09.07 -01 37 38.6 657
3107 1988 08 11.37437 23 14 07.93 -01 37 37.6 657
675 Pal omar

E. Helin, M 183-501, Jet Propul sion Laboratory, Pasadena,
CA 91109, U.S. A (2)
C. Shoenaker, P. O Box 984, Flagstaff, AZ 86002, U S. A (3)
C. J. van Houten, Sterrewacht Leiden, Postbus 9513, NL-2300 RA Leiden
The Net herl ands (4)
Observers T. Cehrels (4, L), E. Helin (2, S), H E Holt (3, S, D
Mendenhal | (2, L), J. Mieller (2, L), B. Roman (2, S), D. Tracy (2, S
Measurers R Banbery (2), E. Maj kowski (2), B. Roman (2, 3), D. Tracy (2),

C. J. van Houten (4), |. van Houten-G oeneveld (4)

1. 2- n1(L) and 0. 46- nl(S) Schm dt tel escopes

1982 1989 04 05.46753 15 24 01.32 +04 02 40.5 16.2 2 675
1982 SU 1989 04 05.50260 15 24 00.72 +04 03 37.2 2 675
1982 SU 1989 04 07.40000 15 23 30.20 +04 55 49.9 15.5 2 675
1982 SU 1989 04 07.42309 15 23 29.64 +04 56 28.0 2 675
1982 SU 1989 04 29.35729 15 09 06.72 +14 16 32.9 15.0 2 675
1982 SU 1989 04 29.38151 15 09 05.23 +14 17 06.5 2 675
1983 CK1 1989 04 06.21528 12 39 40.42 -00 19 42.6 17.0 2 675
1983 CK1 1989 04 06.24566 12 39 39.03 -00 19 35.4 2 675
1983 CK1 1989 04 08.23958 12 38 11.46 -00 10 26.1 2 675
1983 CK1 1989 04 08.26493 12 38 10.14 -00 10 19.6 2 675
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2158 T-3 1977 10 22.41528 00 50 00.22 +08 47 32.5 4 675
2158 T-3 1977 10 22.46962 00 49 57.23 +08 47 13.4 4 675
2318 T-3 1977 10 07.25868 01 16 44.70 +10 14 08.2 4 675
2318 T-3 1977 10 11.27743 01 13 24.71 +09 51 15.9 4 675
2318 T-3 1977 10 11.34375 01 13 21.34 +09 50 52.8 4 675
2318 T-3 1977 10 12.27587 01 12 34.88 +09 45 29.1 4 675
2318 T-3 1977 10 12.34271 01 12 31.46 +09 45 05.5 4 675
2318 T-3 * 1977 10 16.26233 01 09 17.10 +09 22 16.0 18.7 4 675
2318 T-3 1977 10 16.27309 01 09 16.38 +09 22 15.3 4 675
2318 T-3 1977 10 16.32795 01 09 13.69 +09 21 52.8 4 675
2318 T-3 1977 10 16.33872 01 09 13.08 +09 21 51.5 4 675
2318 T-3 1977 10 17.26458 01 08 27.73 +09 16 27.2 4 675
2318 T-3 1977 10 17.27552 01 08 27.05 +09 16 24.1 4 675
2318 T-3 1977 10 17.33177 01 08 24.23 +09 16 03.9 4 675
2318 T-3 1977 10 17.34236 01 08 23.79 +09 15 59.2 4 675
2318 T-3 1977 10 21.39792 01 05 07.91 +08 52 30.2 4 675
2318 T-3 1977 10 21.40868 01 05 07.59 +08 52 25.5 4 675
2318 T-3 1977 10 21.45799 01 05 05.02 +08 52 10.0 4 675
2318 T-3 1977 10 21.46910 01 05 04.74 +08 52 04.8 4 675
2318 T-3 1977 10 22.39844 01 04 20.97 +08 46 46.9 4 675
2318 T-3 1977 10 22.41528 01 04 20.11 +08 46 38.5 4 675
2318 T-3 1977 10 22.45920 01 04 18.03 +08 46 23.3 4 675
2318 T-3 1977 10 22.46962 01 04 17.56 +08 46 19.9 4 675
3439 T-3 1977 10 07.27031 01 14 10.62 +07 44 41.9 4 675
3439 T-3 1977 10 11.28819 01 10 47.23 +07 22 17.9 4 675
3439 T-3 1977 10 11.35642 01 10 43.62 +07 21 55.7 4 675
3439 T-3 1977 10 12.28681 01 09 56.38 +07 16 40.1 4 675
3439 T-3 1977 10 12.35347 01 09 52.91 +07 16 17.9 4 675
3439 T-3 * 1977 10 16.27309 01 06 33.53 +06 54 09.7 18.3 4 675
3439 T-3 1977 10 16.33872 01 06 30.11 +06 53 49.2 4 675
3439 T-3 1977 10 17.27552 01 05 42.89 +06 48 33.2 4 675
3439 T-3 1977 10 17.34236 01 05 39.47 +06 48 09.5 4 675
3439 T-3 1977 10 21.39792 01 02 18.08 +06 25 43.4 4 675
3439 T-3 1977 10 21.45799 01 02 15.02 +06 25 21.7 4 675
3439 T-3 1977 10 22.39844 01 01 29.65 +06 20 15.4 4 675
3439 T-3 1977 10 22.45920 01 01 26.77 +06 19 55.1 4 675
688 Lowel | Qbservatory, Anderson Mesa Station
E. Bowell, Lowell Observatory, 1400 West Mars Hil|l Road,

Fl agstaff, AZ 86001, U. S. A
Observer F. N. Oaen
Measurer S. J. Bus
l1.1-mreflector + CCD
1989 FC 1989 04 29.14184 12 07 01.53 +12 37 17.9 688
1989 FC 1989 04 29.14821 12 07 01.71 +12 37 14.5 688
1989 FC 1989 04 29.15456 12 07 01.86 +12 37 10.9 688
695 Kitt Peak
M J. S. Belton, Kitt Peak National Observatory, P.O Box 26732,

Tucson, AZ 85726, U.S. A
Observer W Romani shin
Measurer T. Thonpson
2.1-mreflector
1989 FC 1989 05 02.26521 12 08 48.18 +12 07 20.6 695
1989 FC 1989 05 02.27275 12 08 48.36 +12 07 16.5 695

801 CGak Ri dge
R E. McCrosky, Harvard-Sm thsonian Center for Astrophysics,
60 Garden Street, Canbridge, MA 02138, U S A
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08
08
08
09
09
09
08
08

09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09

09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09

09
09
09
09
09
09
09
09
09
09
09
09

+08
+05
+05
+05
+06
+06
+06
+09
+09
+09
+09
+09
+09
+09
+09
+09
+09
+09
+09
+06
+06
+06
+06
+06
+06
+05
+05
+05
+05
+05
+05
+08
+08
+08
+08
+08
+08
+06
+06
+06
+06
+06
+06
+10
+10
+10
+10
+10
+10
+08
+08
+08
+08
+08
+08
+07
+07
+07
+07
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1989 MAY

19.

19.

18.

17.

18.

20.

20.

18.

18.

18.

18.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

EF4
EF4
E-A
E-A
E-4
EA

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 570

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.

14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340

09
09
09
09
09
09
09
09
09
09
09
09

09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09

09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09

09
09
09
09
09
09
09
09
09
09
09
09

02
02
03
03
03
02
02
02
03
03
03
02

02
03
03
03
03
03
03
03
03
03
03
03
03
04
04
04

03
03
04

04
04
04
04
06
06
06
05
05
05
06
06

06
06
06
07
07
07
07
06
06
08
08
08

+07
+07
+07
+07
+07
+07
+07
+07
+07
+07
+07
+07
+07
+07
+08
+08
+08
+08
+08
+08
+08
+08
+08
+08
+08
+08
+09
+09
+09
+09
+09
+09
+05
+05
+05
+06
+06
+06
+09
+09
+09
+09
+09
+09
+08
+08
+08
+08
+08
+08
+07
+07
+07
+08
+08
+08
+10
+10
+10
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1989 MAY

17.

17.

18.

18.

18.

20.

20.

19.

18.

18.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

EQ
EQ4
EQ
ER4
ER4
ER4
ER4
ER4
ER4
ES4
ES4
ES4
ES4

QEEREEEEREEREERRRRLEITIDTT

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
03.
03.
03.
05.
05.
05.
01.
01.
01.
02.
02.
02.
03.
03.
05.
05.
05.
09.
09.
09.

12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
24375
25417
26458
22917
23958
25000
19514
20694
21806
12917
14097
15139
29375
30417
16944
17986
19028
22986
24028
25069
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1989 MAY

18.

18.

17.

19.

18.

18.

17.

16.

16.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

P.

*

*

*

*

QRRQQRFQIRQQRQQQLEQQQQAQLLLLLP8892029209999029209229020999RR =

C

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
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04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
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10.
10.
01.
01.
01.
02.
02.
02.
03.
03.
01.
01.
01.
02.
02.
02.
03.
03.
05.
05.
05.
06.
06.
06.
07.
07.
07.
08.
08.
08.
09.
09.
09.
11.
11.
11.
05.
05.
05.
06.
06.
06.
07.
07.
07.
08.
08.
08.
06.
06.
06.
07.
07.
07.
08.
08.
08.
09.
09.

20633
21806
19514
20694
21806
12917
14097
15139
29375
30417
19514
20694
21806
12917
14097
15139
29375
30417
16944
17986
19028
15251
16319
17361
18681
19757
20764
20000
21111
22153
19653
20833
21875
22708
23750
24861
16944
17986
19028
15251
16319
17361
18681
19757
20764
20000
21111
22153
15251
16319
17361
18681
19757
20764
20000
21111
22153
19653
20833

OI~NONOOPRAUIOONUIORONNUIOIOROORPRONNREPNWROOOPR,PORPWNNOONRONORUUINOWOOOROMRMOO

1989 MAY 20
16.9
18.0

17.5

18. 2

18.0

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 573

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

09.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.

21875
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917

.75
.37

.37
. 06
.52
.01
.52
.03
.52
.50
.97
.45
. 83
.35
.92
.21
.73
.30
. 57
.01
.42
. 40
. 82
.18
.95
. 38
. 80
.92
. 67
.95
.31
. 67
.92

.97
. 68
. 00

. 16
.45

. 56
. 88
. 20
. 96
. 68
. 86
.39
.85
.62
.00
. 46
.55
.97
. 45
.25
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1989 MAY

19.

19.

18.

19.

19.

18.

18.

20.

19.

19.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

1
1
a1
G1
G.1
G.1
G1
G1

ifsieletelele

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 574
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04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.

23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
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1989 MAY

17.

19.

18.

19.

20.

19.

19.

19.

18.

21.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

QU1
QU1
Qi1
Gvl
Gvl
GVl
Gvl
Gvl
Gvl

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
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04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.

22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
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1989 MAY

18.

20.

18.

20.

20.

18.

18.

18.

17.

19.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

GE2
GE2
GE2
GE2
G2
G2
G2
G2
G2
G2

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 576
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04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.

26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
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1989 MAY

19.

18.

19.

18.

19.

20.

18.

19.

19.

19.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

GP2
GP2
GP2
GP2
GP2

GY2

GY2

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 577

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.

25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000

POINOORPRPEPNNOUOIRPWWWONNNWOIORARNPARPWIOAOINNNNOWWRERNRARRPNOWOUIOWRNROORNNRARONOO

1989 MAY

17.

19.

18.

19.

19.

18.

21.

18.

18.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

&2
&2
&2
&2
&2
&2
GA3
GA3
GA3
GA3
GA3
GA3
GB3
GB3
GB3
GB3
GB3
GB3

*

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 578

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
02.
02.
02.
04.
04.
02.
02.
02.
07.
07.
07.

24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
24375
25417
26458
22917
23958
25000
16319
17361
18750
16597
17639
28542
29583
30625
15069
16111
17188

RPONOORRARMPIUIOROOPRLOWNWRREPOUIOWONORLANUOUIOUINOONNWONOOORANOORUIWRLUINFPWW

1989 MAY

18.

18.

17.

18.

18.

21.

18.

19.

17.

18.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

GK<3
GK<3
K3
(K3
GK<3
GK<3
Q3
G3
G.3
Q3
G3
G.3

*

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 579

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

02.
02.
02.
07.
07.
07.
03.
03.
03.
06.
06.
06.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
06.
06.
06.
03.
03.
03.
06.
06.
06.
03.
03.
03.
06.
06.
06.
01.
01.
01.
04.
04.
08.
08.
08.
02.
02.
02.
. 24931
. 25972
. 26111
. 27187
. 28264
. 25347
. 26389
. 27431
. 24931

28542
29583
30625
15069
16111
17188
22986
24028
25069
18958
20000
21111
22986
24028
25069
21181
22708
23750
22986
24028
25069
21181
22708
23750
18958
20000
21111
22986
24028
25069
18958
20000
21111
22986
24028
25069
18958
20000
21111
15972
17014
18056
09236
10278
07917
08958
10000
25347
26389
27431

NNANOOORP,POONUINNUUIWRWONNOONOWWORRAONRPROUIOOONNRFRPONNOOOWUIUIARRRWOWWEN

1989 MAY

18.

18.

17.

17.

17.

17.

17.

17.

18.
17.

17.

18.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

GI3
GI3
GI3
GI3

GY3

GY3

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 580

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

. 25972
. 26111
. 27187
. 28264
. 09236
. 10278
. 14028
. 15069
. 16111
. 11944
. 12986
. 24792
. 25833
. 26875
. 29722
. 30764
. 31806
. 31111
. 32153
. 33194
. 22986
. 24028
. 25069
. 20633
. 21806
. 22986
. 24028
. 25069
. 20633
. 21806
. 14028
. 15069
. 16111
. 11944
. 12986
. 14028
. 15069
. 16111
. 11944
. 12986
. 07049
. 084083
. 09444
. 10521
. 11528
. 12639
. 07049
. 08403
. 09444
. 10521
. 11528
. 12639
. 07049
. 08403
. 09444
. 10521
. 11528
. 12639
. 07049

.77
.93
.29
.70
. 28

.73
.27
. 80
.99
.42
.50
.90
.41
.11
.63
.29

. 38
.73

.71
. 23
.72
.35
.81
.62
.13
.71
. 65
.23
. 78
.15
.53
. 82
.29
.62
.58
.92
. 38
.41
.99
.55
.93
.29
. 80
.29
.81
. 26
.85

-10
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1989 MAY

17.

18.

18.

18.

18.

17.

17.
17.

17.
18.

17.

18.

17.

17.

17.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

G4
G4
G4
G4
GE4
GE4
GE4
GE4
G4
GE4
G4
G4
G4
G4
G4
G4
G4
G4

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 581

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

03.
03.
07.
07.
07.
03.
03.
03.
07.
. 11528
. 12639
. 10556
. 11736
. 12778
. 07153
. 08194
. 06250
. 07292
. 08339
. 10556
. 11736
. 12778
. 07153
. 08194
. 06250
. 07292
. 08339
. 11667
. 12708
. 13750
. 10556
. 11736
. 12778
. 07153
. 08194
. 06250
. 07292
. 08339
. 11667
. 12708
. 13750
. 13958
. 15000
. 16042
. 12569
. 13611
. 13958
. 15000
. 16042
. 12569
. 13611
. 13958
. 15000
. 16042
. 12569
. 13611
. 13958
. 15000
. 16042

08403
09444
10521
11528
12639
07049
08403
09444
10521

AOOUIONUIONUIOOOCOOUIODUITWRAONORARNORORPONUIOROOOORORLRUIWRARONWR,ONONUOIRARNPRWOO

1989 MAY

17.

17.

17.

18.

18.

16.

17.

17.

17.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

JBRLRRER3BRRRBAERQ R BAARRBRRABBAR 222222223222

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 582

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

03.
03.
03.
05.
05.
05.
05.
03.
03.
03.
05.
05.
03.
03.
03.
03.
03.
03.
05.
05.
05.
05.
10.
10.
03.
03.
03.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
05.
05.
05.
06.
06.
06.
09.

17153
18264
19306
12569
13611
14722
15764
13958
15000
16042
12569
13611
13958
15000
16042
17153
18264
19306
12569
13611
14722
15764
20633
21806
17153
18264
19306
14722
15764
26111
27153
28194
29306
30417
31458
26111
27153
28194
29306
30417
31458
26111
27153
28194
29306
30417
31458
26111
27153
28194
29306
30417
31458
07153
08194
06250
07292
08339
11667

PWONUUIONOOFRORPPMPOORPRWOROWNUIVIORAWONUINOOPRODOOWMOWONRL,NOUIORUIORLUIROWO A~AEN

1989 MAY

18.

17.

17.

17.

17.
17.

17.

17.

18.

18.

17.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 583

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

09.
09.
05.
05.
06.
06.
06.
09.
09.
09.
06.
06.
06.
09.
09.
09.
08.
08.
08.
11.
11.
11.
08.
. 17083
. 18125
. 14514
. 15556
. 16597
. 16042
. 17083
. 18125
. 14514
. 15556
. 16597
. 16042
. 17083
. 18125
. 14514
. 15556
. 16597
. 27986
. 29167
. 30208
. 32986
. 34097
. 35139
. 27986
. 29167
. 30208
. 32986
. 34097
. 35139
. 27986
. 29167
. 30208
. 32986
. 34097
. 35139
. 33472

12708
13750
07153
08194
06250
07292
08339
11667
12708
13750
06250
07292
08339
11667
12708
13750
16042
17083
18125
14514
15556
16597
16042

. 45
. 96
. 82

.21
.70
.21
.73
.23

COFRLNUION~NORRRRORPNROONOVOONWOWRWOOUINNONNNONONNOWROONREPENORPWOUINNOWN

1989 MAY

16.

18.

17.

17.

18.

18.

18.

18.

17.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



489
489
489
489
489
489
703
703
703
703
703
703
707
707
707
707
707
737
737
737
737
737
737
761
761

M P. C

GES5
GE5
GE5
GE5
GE5
P- L
P- L
P- L
P- L
P- L
P- L

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 584

04
04
04
04
04
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
04
04
04
04
04
03
03
03
03
03
03
04
04
04
04
04
04
04
04
04
04
04
03
03
03
03
03
03
04
04

06.
06.
07.
07.
07.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
02.
02.
02.
02.
02.
02.
03.
03.
03.
03.
03.
03.
09.
09.
09.
10.
10.
02.
02.
02.
03.
03.
03.
03.
03.
03.
07.
07.
07.
10.
10.
10.
11.
11.
02.
02.
02.
03.
03.
03.
11.
11.

34514
35556
30833
31875
32917
10521
12257
13993
07049
08785
10521
15868
17604
19340
12396
14132
15868
10521
12257
13993
15868
17604
19340
07049
08785
10521
12396
14132
15868
22986
24028
25069
20633
21806
10521
12257
13993
07049
08785
10521
07049
084083
09444
10521
11528
12639
14028
15069
16111
11944
12986
10521
12257
13993
07049
08785
10521
26111
27187

+05
+05
+05
+06
+06
+06
-08
-08

OCONOOWOOORRMARMRPLNUIORMRODDOOOOOUIRUINOUINUIRAROWUINONNOOOONWONNOIRPRORARRFRONOOUIOOOTN

1989 MAY

18.

12.

12.

14.

14.
12.

16.

16.

13.

16.

20

809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



761

836

836

836

836

836

836
1061
1061
1061
1061
1061
1061
1136
1136
1136
1136
1136
1136
1136
1136
1136
1136
1136
1176
1176
1176
1176
1176
1176
1307
1307
1307
1307
1307
1307
1317
1317
1317
1317
1317
1317
1400
1400
1400
1400
1400
1400
1606
1606
1606
1606
1606
1606
1705
1705
1705
1705
1705

M P. C

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 585

04
03
03
03
03
03
03
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
03
03
03
03
03
03
03
03
03
03
03
03
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

11.
02.
02.
02.
03.
03.
03.
04.
04.
04.
05.
05.
05.
03.
03.
03.
05.
05.
06.
06.
06.
09.
09.
09.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
08.
08.
08.
11.
11.
11.
08.
08.
08.
11.
11.
11.
04.
04.
04.
05.
05.
05.
04.
04.
04.
05.
05.

28264
15868
17604
19340
12396
14132
15868
27986
29167
30208
32986
34097
35139
10556
11736
12778
07153
08194
06250
07292
08339
11667
12708
13750
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
16042
17083
18125
14514
15556
16597
16042
17083
18125
14514
15556
16597
27986
29167
30208
32986
34097
35139
27986
29167
30208
32986
34097
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1989 MAY

17.

17.

16.

16.

16.

16.

16.

16.

17.
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809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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809
809
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809
809
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809
809
809
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809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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1923
1923
1923
1923
1923
1923
2231
2231
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2231
2231
2231
2231
2231
2231
2257
2257
2257
2257
2257
2257
2346
2346
2346
2346
2346
2346
2407
2407
2407
2407
2407
2407
2623
2623
2623
2623
2623
2653
2653
2653
2653
2653
2653
2708
2708
2708
2944
2944
2944
3018
3018
3018
3018
3018
3018
3018
3018
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
03
03
03
03
03
03
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
03
03
03
04
04
04
04
04
04
04
04

05.
03.
03.
03.
05.
05.
05.
02.
02.
02.
04.
04.
04.
10.
10.
10.
03.
03.
03.
05.
05.
05.
02.
02.
02.
03.
03.
03.
03.
03.
03.
05.
05.
05.
03.
03.
03.
05.
05.
03.
03.
03.
05.
05.
05.
04.
04.
04.
03.
03.
03.
02.
02.
02.
04.
04.
08.
08.
08.

35139
24375
25417
26458
22917
23958
25000
20694
22917
23993
11736
12778
13819
22778
23819
25000
24375
25417
26458
22917
23958
25000
15868
17604
19340
12396
14132
15868
24375
25417
26458
22917
23958
25000
17153
18264
19306
14722
15764
26111
27153
28194
29306
30417
31458
27986
29167
30208
07049
08785
10521
16319
17361
18750
16597
17639
16042
17083
18125
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18.

18.

17.

17.

17.

16.

17.

18.

16.
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809
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809
809
809
809
809
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809
809
809
809
809
809
809
809
809
809
809
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809
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809
809
809
809
809
809
809
809
809
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809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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3018
3018
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3099
3099
3099
3099
3099
3099
3202
3202
3202
3202
3202
3202
3202
3202
3202
3202
3202
3202
3224
3224
3224
3224
3224
3224
3233
3233
3233
3233
3233
3244
3244
3244
3244
3244
3250
3250
3250
3250
3250
3250
3299
3299
3299
3299
3299
3299
3299
3299
3299
3501
3501
3501
3501
3501
3501
3503
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

14 587

04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
03
03
03
03
03
03
04
04
04
04
04
04
04
04
04
04
02
02
02
03
03
03
04
04
04
04
04
04
04
04
04
03
03
03
03
03
03
03

. 14514
. 15556
. 16597
. 27986
. 29167
. 30208
. 32986
. 34097
. 35139
. 13958
. 15000
. 16042
. 17153
. 18264
. 19306
. 12569
. 13611
. 14722
. 15764
. 20633
. 21806
. 15868
. 17604
. 19340
. 12396
. 14132
. 15868
. 17153
. 18264
. 19306
. 14722
. 15764
. 13958
. 15000
. 16042
. 12569
. 13611
. 18333
. 19583
. 20833
. 12396
. 14132
. 15868
. 20694
. 22917
. 23993
. 11736
. 12778
. 13819
. 22778
. 23819
. 25000
. 15868
. 17604
. 19340
. 12396
. 14132
. 15868
. 10521

-09
-09
- 09
-08
-08
-08
-08
-08
-08
-08
-08
-08

-08
-08
- 07

- 07
- 07
- 07
- 07
+09
+09
+09
+09
+09
+09
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1989 MAY

15.

17.

16.

17.
16.

16.

18.

17.

17.

18.
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809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809



3503
3503
3503
3503
3503
3509
3509
3509
3509
3509
3509
3542
3542
3542
3542
3542
3542
3571
3571
3571
3571
3571
3571
3625
3625
3625
3625
3625
3625
3625
3625
3625
3625
3625
3719
3719
3719
3856
3856
3856
3856
3856
3856
3856
3856
3856
3856
3856
3856
3856
3856
3856
3866
3866
3866
4014
4014
4014
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1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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03
03
03
03
03
04
04
04
04
04
04
03
03
03
03
03
03
03
03
03
03
03
03
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04
04

02.
02.
03.
03.
03.
03.
03.
03.
05.
05.
05.
02.
02.
02.
03.
03.
03.
02.
02.
02.
03.
03.
03.
03.
03.
03.
05.
05.
06.
06.
06.
09.
09.
09.
03.
03.
03.
05.
05.
05.
06.
06.
06.
07.
07.
07.
08.
08.
08.
09.
09.
09.
03.
03.
03.
03.
03.
03.

12257
13993
07049
08785
10521
24375
25417
26458
22917
23958
25000
15868
17604
19340
12396
14132
15868
15868
17604
19340
12396
14132
15868
10556
11736
12778
07153
08194
06250
07292
08339
11667
12708
13750
10556
11736
12778
16944
17986
19028
15251
16319
17361
18681
19757
20764
20000
21111
22153
19653
20833
21875
07049
08403
09444
24375
25417
26458

+05
+05
+05
+05
+05
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1989 MAY

18.

18.

18.

16.

17.

17.

18.

20
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809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
809
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4014 1989 04 05.22917 13 41 27.60 -12 02 54.5 809
4014 1989 04 05.23958 13 41 27.19 -12 02 52.0 809
4014 1989 04 05.25000 13 41 26.75 -12 02 50.0 809
4060 1989 03 02.10521 08 55 38.42 +07 22 26.6 17.7 809
4060 1989 03 02.12257 08 55 38.00 +07 22 32.2 809
4060 1989 03 02.13993 08 55 37.56 +07 22 37.8 809
4060 1989 03 02.15868 08 55 37.12 +07 22 43.2 17. 2 809
4060 1989 03 02.17604 08 55 36.68 +07 22 48.0 809
4060 1989 03 02.19340 08 55 36.25 +07 22 52.8 809
4060 1989 03 03.07049 08 55 16.53 +07 27 13.7 809
4060 1989 03 03.08785 08 55 16.08 +07 27 19.1 809
4060 1989 03 03.10521 08 55 15.64 +07 27 23.9 809
4060 1989 03 03.12396 08 55 15.22 +07 27 30.1 809
4060 1989 03 03.14132 08 55 14.81 +07 27 35.0 809
4060 1989 03 03.15868 08 55 14.38 +07 27 39.9 809

872 Tokushi ma

T. Furuta, Mtsuike 17-2, Kakiya-Cho, Tokai, Aichi-Ken 477, Japan

Observers M | wanoto

Measurer T. Furuta

0. 25-m Wi ght - Schm dt

1988 Xul 1989 01 01.47040 04 52 51.3 +22 01 13 872

1988 XUl 1989 01 01.48672 04 52 50.89 +22 01 16.2 872
1988 X2 * 1988 12 13.55307 05 05 07.19 +20 25 04.0 16.0 872
1988 X 1988 12 13.57205 05 05 05.93 +20 25 08.5 872
1988 XT2 1988 12 12.52824 05 14 13.44 +25 59 51.2 16.0 872
1988 XT2 1988 12 12.55387 05 14 11.46 +25 59 50.0 872
1988 XT2 1988 12 12.56988 05 14 10.37 +25 59 51.0 872
1989 BG 1989 02 04.51408 08 57 30.93 +21 15 35.9 16.0 872
1989 BG 1989 02 04.52928 08 57 29.91 +21 15 35.6 872
1989 BZ 1989 02 03.50689 08 40 48.72 +25 40 16.6 16.5 872
1989 Bz 1989 02 03.51921 08 40 48.19 +25 40 14.5 872
3739 1989 01 29.54988 09 07 59.98 +19 04 18.9 872
3739 1989 02 04.55017 09 01 26.83 +19 43 20.9 872
3739 1989 02 05.51236 09 00 23.52 +19 49 26.3 872
3739 1989 02 10.59248 08 54 50.62 +20 20 34.4 872
3739 1989 02 10.60712 08 54 49.76 +20 20 37.7 872
4038 1989 02 07.51418 09 12 24.14 +19 22 05.1 16.5 872
4038 1989 02 07.52920 09 12 22.85 +19 22 08.0 872
4056 1989 02 10.54071 09 30 49.18 +14 11 47.9 15.5 872
4056 1989 02 10.55576 09 30 48.34 +14 11 57.2 872
877 Okut ama

N. Kawasat o, 3-51, Hana- Koganei, Kodaira, Tokyo 187, Japan

Qobserver T. Hi oki

Measurers N. Kawasato, T. Hi oki

0.30-mf/3.8 hyperboI0|d astrocanera

1988 BF 1989 04 01.61249 13 31 38.90 +06 44 06.8 877
1988 BF 1989 04 01.71805 13 31 33.96 +06 44 35.8 877
1988 BF 1989 04 01.78020 13 31 30.87 +06 44 51.1 877
1988 XD2 1988 11 12.71137 04 14 26.65 +19 02 15.1 877
1988 XD2 1988 11 12.72734 04 14 25.61 +19 02 16.6 877
1988 XS2 1988 12 11.58194 03 48 26.31 +17 39 07.0 17 877
1988 XS2 1988 12 11.59896 03 48 25.35 +17 39 04.9 877
1988 XS2 * 1988 12 14.57847 03 46 01.4 +17 26 46 17 877
1988 XS2 1988 12 14.59618 03 46 00.7 +17 26 45 877
1989 EX 1989 04 01.73229 13 35 02.76 +09 50 46.6 877
1989 EX 1989 04 01.76701 13 35 01.24 +09 51 06.7 877
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881 Toyot a

T. Furuta, Mtsuike 17-2, Kakiya-Cho, Tokai, Aichi-Ken 477, Japan
Cbserver K. Suzuki

Measurer T. Furuta

0.31-mf/5.7 refl ector

1989 AU 1989 01 28.52569 07 00 19.18 +26 27 47.3 881
1989 AU 1989 01 28.54097 07 00 18.31 +26 27 50.4 881
1989 DB 1989 03 05.59201 10 37 27.48 +14 29 39.2 881
1989 DB 1989 03 05.61424 10 37 26.26 +14 29 42.0 881
1989 DB 1989 03 09.53681 10 33 45.73 +14 42 48.6 881
1989 DB 1989 03 09.55000 10 33 45.05 +14 42 51.0 881
1989 DB 1989 03 10.56389 10 32 49.86 +14 45 47.8 881
1989 DB 1989 03 10.57847 10 32 49.03 +14 45 50.1 881
1989 EH1 1989 03 15.60208 11 09 48.5 +05 48 08 881
1989 EH1 1989 03 15.62778 11 09 47.02 +05 48 19.1 881
1989 EH1 1989 03 29.54444 11 00 05.40 +07 14 11.6 881
1989 EH1 1989 03 29.55903 11 00 04.73 +07 14 16.3 881
1989 EJ1 1989 03 15.60208 11 10 13.5 +05 54 57 881
1989 EJ1 1989 03 29.54444 10 58 28.20 +07 48 27.3 881
1989 EJ1 1989 03 29.55903 10 58 27.40 +07 48 33.1 881
1989 FG * 1989 03 29.58893 12 18 54.03 +03 17 41.2 16.0 881
1989 FG 1989 03 29.60382 12 18 53.28 +03 17 46.3 881
1989 FG 1989 04 01.57535 12 16 13.63 +03 29 39.1 881
1989 FG 1989 04 01.59896 12 16 12.10 +03 29 44.0 881
1989 FG 1989 04 09.58368 12 09 29.56 +03 56 25.7 881
1989 FG 1989 04 12.58472 12 07 13.22 +04 04 03.3 881
1989 FG 1989 04 12.59931 12 07 12.55 +04 04 05.0 881
883 Shi zuoka

M Ki zawa, 1458-10, M nam Nunmagam , Shizuoka 420, Japan

Observer M Ki zawa

0.31-mf/6.4 refl ector

1989 XK 1989 05 01.72295 14 10 46.44 +08 20 33.3 883
1989 K 1989 05 01. 75781 14 10 44.25 +08 20 36.1 883
1989 K 1989 05 01.76984 14 10 43.69 +08 20 37.9 883
888 Gekko

Y. Oshima, Gekko Observatory, Kan-nam , Shizuoka 419-01, Japan

Observer Y. Gshima

0.5-mf/4 reflector

1978 PG3 1989 03 29.57639 11 45 34.21 -08 09 21.0 16.5 888
1978 PG3 1989 03 29.60972 11 45 32.27 -08 09 14.3 888
1978 PG3 1989 04 01.55625 11 42 50.70 -07 58 59.3 17.0 888
1978 PG3 1989 04 01.58125 11 42 49.26 -07 58 53.9 888
1983 WA 1989 03 29.55139 10 03 25.68 -01 16 57.3 17.0 888
1983 WA 1989 03 29.58472 10 03 25.25 -01 16 42.7 888
1983 WA 1989 04 01.53958 10 03 00.54 -00 58 14.5 17.0 888
1983 WA 1989 04 01.56458 10 03 00.30 -00 58 05.9 888
1989 BQ 1989 04 01.45764 08 42 40.13 +24 32 17.4 17.0 888
1989 BQ 1989 04 01.49097 08 42 40.40 +24 32 19.7 888
1590 1989 04 01.46597 10 24 06.32 +03 40 57.5 15.0 888
1590 1989 04 01.49931 10 24 05.09 +03 41 10.2 888

896 Yat sugat ake Sout h Base (Cbservatory

O Miramatsu, 119-1, 2-8 Sakurazutsum , Misashino, Tokyo 180, Japan
Observers M | noue, R Kushida, Y. Kushida, O Muramatsu, C. Mirotan
Measurer O Muranmat su

0.20-mf/4.0, 0.20-mf/4.8 and 0.16-mf/4.8 reflectors
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3575

M P. C

FF

PRLYELANAT

*

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
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1989
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03
03
04
04
04
04
04
04
04
04
04
04
04
05
04
04
05

29.
29.
01.
03.
13.
01.
05.
08.
12.
. 58276
. 61192
. 59630
. 66366
. 65139
. 63611
. 66389
. 69861

57749
61048
63681
69311
69792
69826
66875
75278
69653

897 YGBCO Chiyoda Station

T. Kojima, 45 Shi nonakanori

@Qunma- ken, 370-07 Japan

observer T. Kojinma

0.25-mf/3.4 Wi

1989
1989

1989 EG
1989 EG

DB
DB

1989 03 08. 62708
1989 03 08. 66840
1989 03 08. 60203
1989 03 08. 64375

ORBI TAL ELEMENTS.

O rrT v 8 ® AX U O 0O

Kobayashi ,

Gunna- ken,

G Marsden,
Street,
H. McNaught,

Australia (m
Nakano,
Canbri dge,
Q shi,
D. Schmadel ,
D- 6900 Hei del berg, Federa
K. Yeonmans,
CA 91109, U S A

13
13
13
13
13
13
13
13
13
13
13
15
15
15
11
11
15

30.5
28.7
38. 2
36. 93
03.9
19.4
24. 69
14. 3
04.9
14. 96
12. 93
14.9
10.0
01. 39
47.5
46. 07
29.12

Chi yoda- cyo,

ght - Schm dt canera

10 34
10 34
10 37
10 37

| chi kawa, 45 Shironmae Kam wada-cho,
1717-2 Shi no- Koi zum ,
370- 05 Japan

35. 63
33.18
27. 37
24.75

-16
-16
-16
-16
-15
-15
-14
-14
-14
-13
-13
-15
-15
-14
+12
+12
-12

O a-

+14
+14
+01
+01

33
33
25
19
39
09
58
48
34
23
23
40

20
18
18
34

40
40
48
49
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03 16. 8
02

32

26.6

24

13 16.5
30.5 16.5
46

35 17.0
23.6 17.0
17. 8

10 16. 2
01

14.0 16.0
00

08.7

32.3 16.5
n1

00.7 16.5
08. 8

54. 1 16
07.0

Orbital el enments have been conputed by the follow ng contributors:
M Bardwel |, Harvard-Sm thsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U S. A (B)

Forti, Osservatorio Astrofisico di Arcetri, Largo E. Ferm 5,

| -50125 Firenze, ltaly

W E. Geen, Harvard-Snmithsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U . S. A (G

Okazaki -shi, Aichi, 444-02 Japan

QO zum -nmachi, Ora-gun,

Har vard- Sm t hsoni an Center for Astrophysics, 60 Garden
Canbri dge,
Si di ng Spring Observatory, Coonabarabran, N S.W 2357,

MA 02138, U S. A (M

Har var d- Smi t hsoni an Eﬁ;ter for Astrophysics, 60 Garden Stree

MA 02138, U. S A
5-3-14 | keda,

Ast ronom sches Rechen-1Institut,

Jet

Ni i za, Salitama 352, Japan

Monchhof st rasse 12-14,

Republ i ¢ of Germany
Propul si on Laboratory, M 301-150G Pasadena,

W 896
W 896
W 896
896
896
896
896
896
896
896
896
896
896
896
896
896
896

ZZ2ZA0V0V~T°© Z7

o d

897
897
897
897

t,
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The nane of the orbit conputer

conmet and Epoch for a displayed m nor-planet orbit;

pl anets (O Q)

and Y to a sem accurate position.
those involved in establishing

resi duals are shown in ful
are identified by date and observatory code, X
For di spl ayed m nor
the identifications (generally with the p
i ndi cating key identifications and "d" (only)
is showmn if only the orbit

(in R A and Decl.);
referring to an approxi mate
pl anets "1d." shows

1989 MAY 20

Is shown on the line giving T
many of the m nor
observati ons

cipal contributors first), "k"
double (or nmultiple) designations; no identifier
conputer is involved and the results were not previously published.

i ndicates that only the perturbations by the outer

and a and n
masses of the inner planets.
is used, and the colums headed Arc

covered by the observations and the nunber
In the note colum N

conputation (0O = 10 or nore).
are double (or nmultiple) designations,
tricity was assunmed, F rmeans both;
t he end;

Peri odi c Conet Shoemaker-Holt 1 (1987z2)
Epoch 1988 June 8.0 ET = JDE 2447320.5
T 1988 May 21.35882 ET
3. 0530214
0. 10315656
4.5026842
0. 3219552
9.55
rom 65 observations 1987 Sept.

(1950. 0)
210. 41333
213. 82635

4. 36750

Peri .
Node
I ncl .

24-1989

r
1988 Aug. 7.58578 ET
2.6454884
0.12301201
4.0040950
0. 3393043

P 8.01
From 35 observati ons 1989 Mar

(1950. 0)
5. 92064
99. 08722
17. 72575

Peri .
Node

n
a
e
P
F
Periodi ¢ Conet Shoemaker-Holt 2 (1989j)
T
q
n
a
e I ncl.

Peri odi ¢ Conet Chernykh (1978 1V)
Epoch 1992 Jan. 19.0 ET = JDE 2448640.5
T 1992 Jan. 27.82173 ET

q 2.3563219 (1950. 0)

n  0.07055527 Peri. 263.19695
a 5.8002907 Node  129. 74580
e 0.5937580 I ncl . 5. 08240

P 13.97

From 226 observations 1977 Aug. 19-1978

Peri odi ¢ Conet GG acobi ni-Zi nner
Epoch 1992 Apr. 8.0 ET = JDE 2448720.5

T 1992 Apr. 13.22790 ET
1. 0340027 (1950. 0)
n 0. 14905892 Peri. 172.52103
a 3.5228764 Node 194. 68221
e 0. 7064891 I ncl . 31. 82796
P 6.61
From 1145 observati ons 1972-1987, nean resi dual

paraneters Al = +0.32, A2 = -0.0599.

4- Apr. 9.

are then related by a gravitationa
For the one-opposition orbits,
and O show the tinme span in days

of observations utilized in the

P
+0. 43542588
+0. 84048056
+0. 32248524

Feb. 6, nean residual

P
-0. 25411591
+0. 87435742
+0. 41342981

P
+0. 83621260
+0. 53161236
+0. 13467289

Sept .

P
+0. 98714699
+0. 10509427
+0. 12039936

3, nean residua

1". 1.

pl anets were consi dered,
constant augnented by the
equi nox 1950.0

D neans that there
E neans that the value of the eccen-
t he doubl e designations are |isted at
the codes for the orbit conputers (colum C) are as |listed above.

Nakano

Q
-0. 89922586
+0. 42294701
+0.11184222

1". 2.

Mar sden
Q
-0.91926100

- 0. 35122252
+0. 17776940

Nakano

Q
-0.54415888
+0. 77382838
+0. 32416161

1". 2.

Yeomans

Q
-0. 08760246
+0. 98593169
- 0. 14235348

Nongr avi t ati onal
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Peri odi ¢ Conet Tsuchi nshan 2

Epoch 1992 May 18.0 ET = JDE 2448760.5
T 1992 May 20. 09355 ET

1. 7821573 (1950. 0) P
n 0. 14453419 Peri. 203.16068 -0. 65024622
a 3. 5960219 Node 287.59374 +0. 71401896
e 0. 5044087 I ncl . 6. 71506 +0. 25953184
P 6. 82
From 39 observations 1965-1985, nean residual 1".1.

paraneters Al = -0.86, A2 = -0.0038.

Periodic Conet Kowal 1 (1977 I11)
Epoch 1992 June 27.0 ET = JDE 2448800.5
T 1992 June 12.88138 ET

g 4.6733559 (1950. 0) P

n 0.06535104 Peri. 181.28765 -0.87169733

a 6.1042792 Node 28. 05944 - 0. 44890364

e 0.2344131 I ncl. 4. 35351 -0. 19654336

P 15.08

From 7 observations 1977 Apr. 24-June 17, mean residua

Periodi c Conet Grigg-Skjellerup
Epoch 1992 Aug. 6.0 ET = JDE 2448840.5
T 1992 July 22.13796 ET

0. 9946894 (1950. 0) P
n 0.19321928 Peri . 359. 27608 -0. 84844491
a 2.9632554 Node 212. 63149 -0.48375644
e 0. 6643254 I ncl. 21. 10416 -0.21475786
P 5.10
From 118 observati ons 1961-1987, nean residual 1".1.

paraneters Al = 0.00, A2 = -0.0011

Peri odi ¢ Conet Sm rnova- Cher nykh
Epoch 1992 Aug. 6.0 ET = JDE 2448840.5
T 1992 Aug. 5.93495 ET

q 3.5721440 (1950. 0) P

n 0. 11494607 Peri . 88. 93837 -0.96283779
a 4.1892855 Node 76. 83822 +0. 17810312
e 0. 1473143 I ncl . 6. 62823 +0. 20303364
P 8. 57

From 139 observati ons 1975-1987, nean residual 1".2.

Peri odi c Conet Shoemaker 2 (1984 XVII1)
Epoch 1992 Aug. 6.0 ET = JDE 2448840.5
T 1992 Aug. 6.87542 ET

q 1. 3270989 (1950. 0) P

n 0. 12520294 Peri. 317.62673 +0. 93829499

a 3. 9572459 Node 54. 74889 +0. 32005998

e 0. 6646408 I ncl . 21. 54886 -0.13101190

P 7.87

From 8 observati ons 1984 Nov. 18-Dec. 20, nean residual

1989 MAY 20

Nakano

Q
- 0. 75150251
- 0. 55439512
-0.35761714

Nongr avi t ati onal

Nakano

Q
+0. 48874204
-0.76716849
-0.41543197

0". 3.

Nakano

Q
+0. 49238558
-0. 87024756
+0. 01502078

Nongr avi t ati onal

Nakano
Q
-0. 24558275

-0. 89018977
-0. 38373334

Nakano

Q
-0.17215169
+0. 76081349
+0. 62572089

1". 3.
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Periodic Conet du Toit-Hartley

Epoch 1992 Sept. 15.0 ET = JDE 2448880.5
T 1992 Aug. 27.61480 ET

1.1971614 (1950. 0) P
n 0. 18920428 Peri. 251.56516 -0.93795436
a 3. 0050295 Node 308. 56230 -0. 29563842
e 0. 6016141 I ncl . 2.93806 -0.18121685
P 5.21
From 78 observati ons 1945-1987, nean residual 2".0.
paranmeters Al = +0.57, A2 = +0.0030.
Peri odi ¢ Conet Wl f
Epoch 1992 Sept. 15.0 ET = JDE 2448880.5
T 1992 Aug. 28.12899 ET
q 2.4277044 (1950. 0) P
n 0. 11940689 Peri. 162.29228 +0. 98134373
a 4.0842888 Node 203. 44050 +0. 06468531
e 0. 4055992 I ncl . 27.48339 +0. 18105327
P 8. 25
From 50 observati ons 1950-1964, nean residual 0".9.
Peri odi ¢ Conet Dani el
Epoch 1992 Sept. 15.0 ET = JDE 2448880.5
T 1992 Sept. 1.67095 ET
1.6494513 (1950. 0) P
n 0. 13952887 Peri . 10. 99168 +0. 19543985
a 3. 6815158 Node 68. 37000 +0. 87161468
e 0. 5519641 I ncl . 20. 13398 +0. 44954545
P 7. 06
From 18 observations 1964-1986, nean residual 1".2.
paraneters Al = +0.29, A2 = +0.0703.
Periodi ¢ Conet Schuster (1978 1)
Epoch 1992 Sept. 15.0 ET = JDE 2448880.5
T 1992 Sept. 6.38807 ET
q 1.5392363 (1950. 0) P
n 0. 13573235 Peri. 355.71827 +0. 69570979
a 3. 7498493 Node 49, 91892 +0. 66881785
e 0. 5895205 I ncl . 20. 13032 +0. 26205072
P 7.26
From 36 observations 1977 Sept. 5-1978 Jan. 8, nean
Peri odi ¢ Conet G cl as
Epoch 1992 Sept. 15.0 ET = JDE 2448880.5
T 1992 Sept. 13.09190 ET
q 1.8467947 (1950. 0) P
n 0. 14168241 Peri. 276.44052 +0. 87292218
a 3. 6441151 Node 111. 87256 +0. 48253259
e 0. 4932117 I ncl . 7.28646 +0. 07189695
P 6. 96
From 81 observations 1978-1986, nean residual 1".2.

1989 MAY 20

Forti

Q
+0. 34443476
-0. 85472176
- 0. 38834961

Nongr avi t ati onal

Nakano

Q
-0. 05712253
+0. 99727512
- 0. 04668360

Nakano

Q
-0.92704761
+0. 01463525
+0. 37465789

Nongr avi t ati onal

resi

Nakano

Q
-0. 66831682
+0. 46893574
+0. 57745295

dual 0". 8.

Nakano

Q
-0.47344854
+0. 80233221
+0. 36346872
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Peri odi c Conet Singer Brewster (1986 Xl)
Epoch 1992 Cct. 25.0 ET = JDE 2448920.5
T 1992 Cct. 28.15265 ET

q 2.0267137 (1950. 0) P

n 0.15327563 Peri.  46.67380 -0. 52326658
a  3.4579653 Node  191.90425 -0. 82076860
e 0.4138999 I ncl . 9. 19905 -0. 22919640
P 6.43

From 45 observations 1986 May 3-Sept. 6, nean residua

Peri odi c Conet Gal e
Epoch 1992 Dec. 4.0 ET = JDE 2448960.5
T 1992 Dec. 18.23157 ET

q 1.2138685 (1950. 0) P

n 0. 08765707 Peri. 215.40598 +0. 07310278
a 5.0189332 Node 59. 28691 -0. 86668781
e 0. 7581421 I ncl. 10. 73178 - 0. 49346552
P 11.24

From 47 observations 1927-1938; residuals up to 20".

One-opposi tion mnor planets
Pl anet H Epoch M Peri. Node Incl.

1985 PE  13.0 850912 337.88 213.71 155.25 11.67
1986 1 13.5 860818 333.73 229.54 133.31 5.59
1986 QP2 13.0 860729 2.00 192.48 128.05 2.33
1986 QR2 13.5 860907 349.10 212.41 145.14 13.09
1987 vD 13.0 871121 43. 01 66.50 277.54 5.15
1987 WQ 12.5 871121 6. 20 8.64 30.00 11.13
1988 BW 13.0 880229 33.90 139.76 322.15 11.81
1988 BM3 13.5 880209 330.46 242.96 297.28 1.64
1988 CI5 14.0 880209 341.31 206.77 318.02 5.73
1988 EYl 13.0 880409 35.55 136.73 8.88 12. 77
1988 EB2 13.5 880320 101.03 244.46 181.91 6.02
1988 R(B 881026 38.67 288.40 37.37 4.93
1988 TH1L 10.5 881026 29.78 169.98 171.55 10.79
1988 vP2 13.5 881115 54.13 345.24 2.33 6.86
1988 VRS 15.0 881115 18.40 164.61 217.35 9.02
1988 XUl 12.0 881205 312.16 56.02 85.74 8.31
1988 YB 12.0 890114 358.60 45.18 69.81 1.86
1989 BG 13.0 890203 251.05 278.11 329.86 7.55
1989 BQ 9.9 890223 10. 20 353.01 124.93 19.63
1989 BR 14.0 890203 355.97 169.28 328.60 4.68
1989 BZ 12.0 890203 289.42 237.93 329.41 12.47
1989 BR1 12.0 890203 291.99 209.05 18.92 0.47
1989 BS1 14.0 890203 59. 93 87.96 335.84 2.39
1989 CF 13.0 890223 343.30 42.68 127.83 13.82
1989 Cv 11.5 890223 259.51 211.00 25.71 5.39
1989 CC1 13.0 890223 45.71 271.02 154.00 28. 86
1989 CJ1 13.5 890223 169.49 208.89 140.74 27.56
1989 CX1 14.7 890223 16.06 358.22 123.72 6.07
1989 CE2 13.5 890223 124.07 59. 79 319.60 20. 36
1989 CO2 13.0 890203 298.36 296.42 268.64 10.59
1989 CP2 13.0 890203 269.60 332.94 272.59 8.67
1989 CQ2 13.0 890203 70.31 226.38 188.80 10. 89
1989 CR2 13.0 890203 214.27 38.81 247.13 9.13
1989 C12 13.5 890203 202.04 73.14 224.49 5.80
1989 CU2 14.5 890203 21.61 269.19 200.57 8.85
1989 Cv2 14.0 890203 3.29 199.06 292.25 12.30
1989 CwW  12.5 890203 204.40 38.39 256.68 9.02

elelolololololololololololololololololololololololololololololololololole]

Nakano

Q
+0. 85153077
- 0. 51401574
- 0. 10335941

1".2

1989 MAY 20

Mar sden

Q
+0. 98439132
+0. 14212817

-0.10379452
e a
. 2278 3.1774
. 1501 2.3186
. 1870 3. 1591
. 2970 2.6231
. 2530 2.2545
. 2875 2.6540
. 1349 2.6326
. 1845 2. 3230
. 1416 2.5388
. 0994 2.6907
. 1460 2. 3247
. 1801 2. 2263
. 0529 5.2101
. 1437 2. 3461
. 1723 2. 3402
. 1697 3. 1479
. 1512 3. 2235
. 0660 2.2899
. 2532 5.1729
. 0903 2. 2604
. 0746 2.6292
. 2416 3. 4108
. 0997 2.3134
. 1061 2.6235
. 0744 3. 9626
. 4197 2.7822
.0719 1.9109
. 2373 2.8673
.0716 1.8621
. 0686 3.0688
. 1737 2.5651
. 0906 3.5576
. 0629 2.9725
. 1110 2. 3737
. 0956 2.7516
. 1405 2.6878
. 0675 3. 0005
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1989 GM4 13.0 890404 212.42 144.23 202.36 11.42 0.1454 2.3323 4 8
1989 G\5 13.5 890424 84.36 133.15 340.44 8.24 0.1191 2.3489 15 4
1989 GC6 14.5 890315 149.31 277.34 110.82 5.85 0.2103 2.3251 36E
1989 GP5 14.5 890315 39.17 334.94 154.90 9.46 0.2007 2.8807 36
1989 JD 14.5 890424 21.26 130.98 58.51 09.86 0.2357 2.3435 6 3
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
(3542) 1964 TN2 Qos. 22 M 202. 13804 Peri . 68. 87756
H 11.6 G 0.25 Qop. 4 n 0.17491142 Node 265. 68265
rms res. 1".37 (MP) 1964- 1989 e 0. 0951797 I ncl. 8. 09919
(4066)* 1940 RG = 1930 UCl1 = 1987 QD7

Di scovered 1940 Sept. 7 by H Alikoski at Turku.
Id. P. WId (k, MPC 12442), B. G Marsden (MPC 12442)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden
M 231. 34747 (1950. 0) P Q
n 0. 29361895 Peri . 88. 43976 +0. 85615415 +0. 51043971
a 2.2418850 Node 240. 86041 -0.50307174 +0. 78791688
e 0.2235937 I ncl . 5.27633 -0.11797837 +0. 34443910
P 3.36 H 13.5 G 0.25
Resi dual s in seconds of arc
301015 690 4.4- 4. 3- 870830 071 0.9- O0.1- 890204 809 1.2+ O0.1-
301017 690 3.9+ 3.5+ 870830 026 0.4- O0.5- 890207 809 0.3- 1.5+
301019 690 0.5+ O0.1- 870903 026 0.1+ 0. 3- 890207 809 0.2+ 1.1+
400907 062 2.5- 1.3- 870913 026 0.7+ 2.8- 890207 809 0.8+ 1.6+
400908 062 3.2+ 1.7+ 870915 026 1.7- O0.7- 890302 809 0.3- 0. 3-
400930 062 0.7- 0.5+ 870917 026 1.2+ 0.4+ 890302 809 0.6+ O0.4-
870821 026 0.7+ 0.0 870920 026 0.3- 0. 3- 890302 809 0.5- O0.3-
870828 026 2.6+ 0.4+ 870930 026 0.6- 1.1- 890303 809 0.1+ 0.6+
870829 026 0.5- 0.9- 890204 809 1.2- 0.9- 890303 809 0.4+ 0.4+
870830 071 1.8- 7.6+ 890204 809 0.6- O0.1- 890303 809 0.9+ 0. 2-
(4067)* 1966 TP = 1938 DT1 = 1985 FF1 = 1987 RE

Di scovered 1966 Cct. 11 by N. S. Chernykh at the Crinean Astrophysical
Observatory.
Id. S. Nakano (MPC 12447)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 119. 77639 (1950. 0) P Q
n 0.23147490 Peri . 88.57113 +0. 54131507 - 0. 83883822
a 2.6270406 Node  328. 43815 +0. 72090468 +0. 49833511
e 0.1862708 I ncl . 6. 32815 +0. 43275216 +0. 21911770
P 4.26 H 13.1 G 0.25
Resi dual s in seconds of arc
380223 024 0.2- 2.6+ 870826 809 1.2+ O0.2- 890205 049 0.8- 0.4+
661011 095 3.5+ 0.5+ 870826 809 0.9+ O0.2- 890207 046 (6.6- 0.6-)
661013 095 2.4+ O0.1- 870826 809 0.9+ 0.0 890207 046 (6.2- 1.5-)
661017 095 3.3- 0.7+ 870901 046 0.7+ O0.1- 890209 801 1.9+ O0.7-
661019 012 1.9- 0.8+ 870901 046 0.4+ 1.2- 890213 049 2.9- O0.6-
661020 095 (0.7+ 5.7+4) 870919 071 3.1- 0.6+ 890213 049 1.5- 0.4-
830917 095 1.5+ O0.4- 870919 071(14.3- 0.3-) 890310 801 1.3+ 2.2+
850322 688 0.7+ 1.5- 870919 071 2.2- 1.7-
850322 688 3.0+ 2.1- 890205 049 2.7- 2.0-

SWW3 O
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(4068)* 1973 SW= 1979 HA2 = 1987 WR3

Di scovered 1973 Sept. 19 by C. J. van Houten and |I. van Houten-
G oenevel d on Pal omar Schmi dt plates taken by T. Cehrels.
Id. C M Bardwell (MPC 12958)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 0. 66495 (1950. 0) P Q
n 0. 08176808 Peri. 312.64994 -0.64362313 -0.76521102
a 5.2571073 Node 177. 29255 +0. 76016890 -0.64131458
e 0.0791399 I ncl . 17. 48210 +0. 08883977 -0. 05628233
P 12.05 H 9.5 G 0.25
Resi dual s in seconds of arc
730919 675 0.5+ 0. 3- 731004 675 0.8- 0.5+ 880120 675 0.4- 1.0-
730920 675 0.1+ 0. 3- 731005 675 1.0- 0.6+ 880121 675 0.5- 0.6+
730924 675 0.3+ O0.6- 790420 095 0.0 0. 5- 890110 675 1.4+ O.6-
730925 675 0.4+ 0.1- 871128 675 0.3+ 0. 8- 890111 675 1.6- O.6-
730929 675 0.2+ 0. 2- 871128 675 1.1+ 0.3+ 890202 801 0.4+ 0.6+
730930 675 0.4+ 0.3+ 880119 675 0.5- 0.2+ 890208 801 0.3- 1.1+
(4069)* 1978 VL7 = 1981 UGL5 = 1986 CR1

Di scovered 1978 Nov. 7 by E. F. Helin and S. J. Bus at Pal omar.
ld. B. G Marsden (MPC 10941)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 327. 78332 (1950. 0) P Q
n 0. 30803557 Peri . 6. 10726 -0. 47945563 +0. 87700808
a 2.1713782 Node 235. 24702 -0. 80671516 -0. 45450209
e 0.0742631 I ncl . 2.18263 -0. 34544601 -0. 15583543
P 3.20 H 14. 1 G 0.25
Resi dual s in seconds of arc
781105 675 1.6- 0.5+ 860210 809 0.3- O0.2- 860215 809 0.0 0. 5+
781106 675 0.4- O0.7- 860210 809 0.3+ 0. 3- 860215 809 0.1+ 0.6+
781107 675 0.5- 1.0+ 860210 809 0.4+ O0.5- 860217 809 0.7- 0.3+
781108 675 1.2- 0.1+ 860212 809 0.1- 0. 3- 860217 809 0.5- 0.4+
781129 675 1.2- O0.5- 860212 809 0.0 0. 5- 860217 809 0.3- 0.3+
781130 675 1.4+ 0.6+ 860212 809 0.1+ O.6- 870825 801 1.7- 1.0+
811023 095 4.5+ 0. 6- 860213 809 0.5- 0.2+ 890103 675 1.3+ 1.7-
860205 809 0.6+ O0.1- 860213 809 0.0 0.1+ 890103 675 0.7- 0.4+
860205 809 0.8+ O0.1- 860213 809 0.1+ 0.2+ 890104 413 0.5- 1.5+
860205 809 0.9+ 0.0 860214 809 0.2- O0.1- 890104 413 1.6- 0.1+
860206 809 0.3+ O0.1- 860214 809 0.0 0.0 890110 413 0.6+ 0.3+
860206 809 0.8+ O0.1- 860214 809 0.2+ 0.0 890110 413 (0.8+ 2.5-)
860206 809 1.2+ O.1- 860214 809 0.0 0. 5+ 890211 675 0.4- 0.1+
860207 809 1.1- O.5- 860214 809 0.1+ 0.4+ 890211 675 0.6+ 0.0
860207 809 0.8- O0.5- 860214 809 0.3+ 0.4+
860207 809 0.2- O0.6- 860215 809 0.2- 0.4+

(4070)* 1980 RS2 = 1953 TX = 1953 VO

Di scovered 1980 Sept. 8 by L. V. Zhuravleva at the Crinean Astrophysical
bservatory.
Id. S. Nakano (MPC 11853), O Kippes (d, NAZ 12, 23)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano

M 232. 28442 (1950. 0) P Q

n  0.29177311 Peri. 123.27113 +0. 95900673 -0. 27628963
a 2.2513303 Node  252. 83579 +0. 23308013 +0. 89549484
e 0.1669773 I ncl . 3.78118 +0. 16118236 +0. 34893126
P 3.38 H 13.4 G 0.25
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Residual s in seconds of arc
531007 760 3.4- 2.3+ 871124 688 0.2- 0.7- 890408 809 1.4+ 1.0+
531007 760 2.6- 1.3+ 871124 688 1.4+ 0.6+ 890408 809 1.5+ 0.5+
531102 760 4.6+ 1.3+ 871222 801 1.7- 0.9+ 890411 809 0.5- 1.4+
800908 095 1.6+ 1.0+ 890402 809 0.2+ 0.6+ 890411 809 0.3+ 1.4+
801008 095 0.5- 1.2+ 890402 809 0.0 0.2+ 890411 809 0.2+ 0.8+
801012 095 1.0- 1.2- 890402 809 0.2- 0.6+
870924 801 0.4- 0.1+ 890408 809 0.2+ 1.3+
(4071)* 1981 RD2 = 1976 YL = 1987 SF1

Di scovered 1981 Sept. 7 by L. G Karachkina at the Crinean Astrophys-
i cal Cbservatory.
ld. E. Bowell (k, MPC 12444), B. G Marsden (MPC 12444)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden
M 114. 89864 (1950. 0) P Q
n 0. 17331090 Peri. 129.08374 +0. 79176717 -0. 58010671
a 3.1860466 Node 267.19824 +0. 48440542 +0. 78707066
e 0.1742195 I ncl . 11. 03977 +0. 37209695 +0. 20975218
P 5.69 H 12.2 G 0.25
Resi dual s in seconds of arc
761216 095 3.7- 1.2- 830202 095 0.4- 0.7+ 871026 688 1.3- 0.5+
761218 095 1.0+ 0.4+ 870919 688 0.3+ 0.5+ 871026 688 0.8+ 0.1+
810907 095 0.1- 0.7+ 870919 688 0.9+ 0.3+ 890112 413 5.0- 0.2+
810927 095 0.7+ 0.1+ 870929 688 0.3+ 1.8+ 890112 413 1.2+ 1.4+
811003 095 0.5+ 1.0- 870929 688 0.1- 0.0 890310 801 1.2+ O0.1-
830106 095 1.9+ O.3- 871020 688 0.1+ 1.6-
830112 095 3.6+ 1.4- 871020 688 1.8- O0.6-
(4072)* 1981 UJ4 = 1972 YW= 1975 XS5 = 1983 JO = 1984 U2 = 1984 WK1

= 1987 SL6

Di scovered 1981 Cct. 30 by H Kosai and K. Hurukawa at the Kiso
Station of the Tokyo Astronom cal Qbservatory.
Id. S. Nakano (MPC 13604)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 93. 63800 (1950. 0) P Q
n 0. 31369872 Peri. 126.19863 - 0. 83968984 - 0. 54289923
a 2.1451659 Node 20. 93038 +0. 48534112 -0.76133132
e 0.0638741 I ncl . 2. 16069 +0. 24364929 - 0. 35445035
P 3.14 H 13.4 G 0.25
Residual s in seconds of arc
721230 095 1.5- 0.2+ 830506 688 0.4+ O0.9- 890326 046 1.6- 1.4-
730103 095 2.7- O0.6- 841026 688 1.4+ 1.1+ 890326 046 0.8- 2.1-
751204 095 3.1+ 1.9+ 841026 688 1.3+ 2.4- 890327 046 0.1- O0.4-
811022 095 (7.1+ 2.7-) 841120 688 0.3+ 2.5- 890327 046 0.4- 1.5-
811024 095 (5.2+ 3.7-) 841120 688 0.4+ 1.5- 890328 046 1.5- 2.0-
811030 381 0.9+ 0.5+ 870921 046 0.2- 4.0- 890328 046 1.8- 1.3-
811030 381 1.7+ 0.0 870921 046 0.9- 3.7-
830506 688 1.0+ 1.9- 890311 801 2.1+ 1.1+
(4073)* 1981 UEL10 = 1953 VU2 = 1986 PAl

Di scovered 1981 Cct. 23 at the Purple Muntain Observatory.
Id. E. Bowell (k, MPC 11237), B. G Marsden (MPC 11237)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden
M 181. 74744 (1950. 0) P Q
n 0. 17495264 Peri. 193.58783 +0. 92339009 +0. 38327155
a 3.1660836 Node 143. 85249 -0. 34870872 +0. 86073027
e 0.1814079 I ncl . 2. 06931 -0.16047729 +0. 33503183
P 5.63 H 11.8 G 0.25
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Resi dual s in seconds of arc
531109 024 0.0 0.7- 860802
810925 095 0.8- 0.8+ 860902
811007 095 0.0 1.5+ 860907
811023 330 1.8+ 0.1+ 871124
811028 330 1.0- O.2- 871124
860802 688 0.5+ 0. 2- 871126
(4074)* 1981 UN11 = 1984

Di scovered 1981 Cct.
bservatory.

Id. A Lowe (Kk),
Epoch 1989 Cct.

M 319. 90788
n 0. 18761160

a 3.0220125
e 0.0427709
P 5.25
Resi dual s in seconds of arc

811022
811024
811028
840331
840331
840403

(4075) *

Di scover ed 1982 Cct .
observatory.
ld. W Landgraf (MPC 9032),

095
095
095
688
688
688

1982

WO R KN

Epoch 1989 Cct.

M 70.90158
n 0. 18738539

a 3. 0244441
e 0. 0465779
P 5.26
Resi dual s in seconds of arc

530316
530320
821014
821020
821022
821024
821108

(4076) *

D scover ed 1982 Cct .
Id. DD W E. Geen (MPC 13595,

024
024
095
095
095
095
095

1982

PRORORN

1-

.0+

7-

1+
1+

4-

1+

UF4

Epoch 1989 Cct.

M 123. 60710

n 0. 20484099
a 2.8500872
e 0. 0713522
P 4.81

.0

PREPROoOoNO

C. M Bardwell

688
801
801
688
688
046

1.0 ET = JDE 2447800.5
(1950. 0)
Peri.  66.12202
Node  188. 78792
I ncl . 9. 83986
H 11.9
3- 1.7+ 840403 688
.2+ 0.1+ 840504 688
2- 0. 4- 840504 688
6+ 1. 2- 861004 046
3+ 1.4 861004 046
6- 0.7- 861005 046
TL1 = 1953 FP

1.0 ET = JDE 2447800.5
(1950. 0)
Peri . 60. 75166
Node 346. 64042
I ncl . 1. 35772
H 12.0

FH = 1986 TA3
22 by N. S. Chernykh at the Crinmean Astrophysical

(1950. 0)
Peri.  71.07466
Node 10. 87542
I ncl . 7.77077
H 12.3
5+ 821112 095
3- 850425 688
3- 850425 688
.2+ 870920 071
6- 870920 071
5- 870921 071
.4+ 870921 071
1960 BF = 1968 UY =
1987 US1

G

SININEYCT orpoooo

OPrPOoOoOoo O

4+

8-
3-
6-
4-

. 6+

1-
3+
4+
2-

.9+
.3+

19 at Taut enburg.
unpubl i shed)

S. Nakano (ibid.)
ET = JDE 2447800.5

cooooo

wWoroor

4-

.4+

3-
6-

L2+

6-

1989 EH2

P

-0. 26239221

- 0. 93578165

- 0. 23550590
0. 25

P
+0. 14167478
+0. 84968128
+0. 50790746

0. 25
7+ 0.7-
6- 1.1-
2+ 0.8+
7+ 0. 4-
.8+ 2.0+
4- 0.7+
.2+ 0.6+
1973 YB1

P

+0. 67692114

+0. 66679246

+0. 31171395
0.25

871126
890104
890104
890110
890110

Bar dwel |

+0.
- 0.
- 0.

861005
890306
890306
890307
890307

1989

046
413
413
413
413

MAY 20

1.1+
0. 2-
1.4+

0.5+

Q
96460803
26096797
03777653

046
046
046
046
046

14 by L. G Karachkina at the Crinean

Nakano

Q
98958449
10834217
09478666

- 0.
+0.
+0.

870921
870921
871123
890111
890208

1977 RL8

071
071
801
801
801

= 1984 AF

G een

0. 8+
0.1+
0. 6+
1. 3-
0. 3+

0. 8-
0. 5+
0.7-
1.4+
0. 3-

2. 4-
0. 8+
1.3-
0.1-
0.7-

Ast r ophysi ca

2+
1+
0-
1-
.3+

conNkFo

Q
- 0. 73603519
+0. 61635566
+0. 27992482

1.7-
1. 0-
0. 3+
0. 6+
0. 5+
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Resi dual s in seconds of arc

600122 760 1.2+ O0.2- 820920 095 1.8+ 0.6+ 890110 413 1.5+ 1.3+
600122 760 0.5- 1.1- 820926 095 0.3- 0.1+ 890112 413 0.4- 1.0-
681022 095 0.7+ 0.4+ 821019 033 1.5- 1.8- 890112 413 3.0+ O0.6-
681026 095 1.4- 2.1+ 821019 033 2.0- 2.0- 890113 413 0.4- O.8-
731220 095 0.9- 2. 3- 821022 095 (4.1- 1.1+) 890113 413 1.1+ 0.8+
750123 413 0.3+ 0.3+ 840111 372(68.4- 6.1+) 890115 413 2.6- 0.9+
770908 675 1.0- O.2- 840111 372(67.6- 10.3+) 890204 887 1.0- 0.0
770909 675 0.6- 0.2+ 871028 372 0.5- 0.4- 890204 887 1.3- O0.3-
820916 095 0.8+ 1.1+ 871028 372 1.0+ 1.5+
820918 095 2.7+ 0.2+ 890110 413 0.1- 0.9+
(4077)* 1982 XVv1 = 1982 VK11 = 1935 YJ = 1951 YS1 = 1971 TD = 1977 XC

Di scovered 1982 Dec. 13 by H Kosai and K. Hurukawa at the Kiso
Station of the Tokyo Astronom cal Qobservatory.
ld. J.-x. Zhang (d, MPC 10387), B. G Marsden (MPC 10387)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden
M 198. 77706 (1950. 0) P Q
n 0.18817010 Peri. 243.81773 +0. 67989196 +0. 70921229
a 3.0160298 Node 70. 33890 -0.58202430 +0. 67656287
e 0.0926079 I ncl . 11. 41984 -0. 44608816 +0. 19819335
P 5.24 H 11.4 G 0.25
Resi dual s in seconds of arc
351221 754 1.7+ 2.8- 821117 330 1.9- 0.4+ 821214 381 0.6- O0.7-
351221 754 0.9+ 2.9- 821206 330 0.0 0.0 871023 293 1.7+ 1.2+
511227 711 (4.3- 11.4+)Y 821212 330 1.0- 2.6+ 871023 293 0.8- 0. 2-
711010 808 0.0 1.1- 821213 381 0.7- 0.4+ 890111 801 0.5- 0.8+
771208 330 0.1- 0.4+ 821213 381 0.4+ 0.7+ 890208 801 0.5+ 0.8+
821110 330 0.1+ 0.2+ 821214 381 0.6+ 0.3+

(4078)* 1983 AC = 1949 QH2 = 1976 UY3 = 1987 YX

Di scovered 1983 Jan. 9 by B. A Skiff at the Anderson Mesa Station of
the Lowel| Cbservatory.
ld. A Lowe (k, MPC 12964), B. G WMarsden (MPC 12964)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Mar sden

M 251. 13302 (1950. 0) P Q

n 0. 18838060 Peri. 226.29755 +0. 61874925 +0. 75965118

a 3.0137827 Node 83.01103 -0. 65018714 +0. 63822529

e 0.1110865 I ncl . 11. 63622 -0. 44091501 +0. 12489419

P 5.23 H 11.2 G 0.25

Resi dual s i n seconds of arc

490822 078(10.9- 1.9-)Y 830116 688 2.2+ O0.7- 880115 688 0.1+ 1.0-
761027 095 O0.7- 1.1+ 830202 095 3.5- 1.6- 880115 688 2.5+ O0.7-
830109 688 1.7+ 1.2- 871223 688 1.6- 2.1+ 890209 801 0.1- 2.0+
830109 688 0.1+ 0. 3- 871223 688 1.3- 1.1+ 890307 801 0.9+ 0.4+

(4079)* 1983 CS = 1978 GY1 = 1981 UW4 = 1984 HX1

Di scovered 1983 Feb. 15 by E. Bowell at the Anderson Mesa Station of
the Lowel| Cbservatory.
ld. A Lowe (k, MPC 10957), C. M Bardwell (MPC 13312)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 63.10796 (1950. 0) P Q
n . 17243785 Peri. = 53.28137 -0. 61314230 -0. 78892799

. 1017480 I ncl . 2.41430 +0. 34500664 -0.22118032

0
3. 1967915 Node 74.58546 +0. 71065247 -0.57329913
0
5.72 H 12.1 G 0.25



M P. C 14 602

Resi dual s in seconds of arc

750930 675 0.3- 0. 2- 811023 095
751001 675 0.2+ O0.7- 830215 688
751002 675 0.4+ 0.7+ 830215 688
751015 675 2.1- 1.1- 830219 688
751016 675 0.5+ 0.9- 830219 688
780407 095 (1.9- 11.2+) 840423 809
(4080)* 1983 PW= 1941 ST1 = 1964 WL

. 0+

.0+
2.
2.

coorow

POOOOR

1989 MAY 20
840423 809 0.6+ O0.3-
840424 809 0.3- 1.6-
840424 809 0.0 0. 8-
890306 391 0.4- 0.0
890306 391 2.2- O0.6-
890311 801 1.0+ 1.2+

Di scovered 1983 Aug. 4 by L. G Karachkina at the Crinean Astrophysica

bservatory.
ld. B. G Mrsden (MPC 11154)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 320. 74799 (1950. 0)

n 0. 30339745 Peri . 95. 33107

a 2.1934518 Node 221. 73572

e 0. 2107722 I ncl. 3.79875

P 3.25 H 13.3

Resi dual s in seconds of arc

410930 062 1.8- 1.3+ 830911 095
410930 062 0.7+ 1.0+ 860610 688
641130 330 1.3+ 1.2- 860610 688
830804 095 0.8- 0.4+ 860908 801
830806 095 1.1+ 1.8- 880111 033
830901 095 1.3- 2.2- 880111 033
830905 095 1.8- O0.4- 890402 809
830908 095 2.0- 1.0+ 890402 809
830908 095 4.1+ O0.5- 890402 809
(4081)* 1983 RC2 = 1953 JN = 1961 TB1

Di scovered 1983 Sept.
the Lowell Qbservatory.
Id. S. Nakano (MPC 14018)

14 by E. Bo

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 278. 90564 (1950. 0)

n 0. 26869853 Peri . 49. 50024

a 2.3784418 Node 253. 42273

e 0. 0937482 I ncl . 1.80102

P 3. 67 H 12.6

Resi dual s in seconds of arc

530514 839 0.1+ 0. 2- 790826 095
530514 839 1.1+ 1.3- 830903 095
611010 760 1.7- 0.8+ 830904 688
611010 760 0.2+ 0.4+ 830904 688
780305 095 2.5- 1. 3- 830910 095
790719 095 1.2- 0.5+ 830913 095
(4082)* 1984 SWB = 1947 UF = 1969 PE

Di scovered 1984 Sept.

+0
-0
-0

5+
1+
5-
4+
L1+
L1+
0-
4-
5-

CORPOOORAO O

1
wel |

+0
-0
-0

5-
0+
3+
2.
.9+
0

OENFRWo O

27 by C. S. Shoenumker

P
. 73069197
. 64965669
. 20984620

0. 25

L1+
4-
2+
.4+
8-
4-
.2+
5-
6-

cooooooor

978 EJ8

Mar sden
Q

+0. 68128122

+0. 67400926

+0. 28560009
890405 809 4.1- 4.8+
890405 809 2.9- 4.4+
890406 809 1.3+ 0.5+
890406 809 1.7+ 0.3+
890406 809 2.5+ 0.0
890407 809 0.4- 2.5-
890407 809 0.1+ 2.5-
890407 809 1.1+ 2. 8-
1979 Ov13 = 1979 QI7

at the Anderson Mesa Station of

P
. 54315092
. 77950892
. 31201430
0.25

conNERERE

at

ld. C M Bardwell (MPC 9356), K. Hurukawa (ibid.),
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 118. 19769 (1950. 0) P

n 0.26674427 Peri . 99. 26331 +0. 82133638
a 2.3900445 Node  294. 22965 +0. 43554032
e 0.2564495 I ncl. 9. 60514 +0. 36838998
P 3.69 H 12.9 G 0.25

Nakano
Q

+0. 83909459

+0. 49059983

+0. 23501506
830914 688 0.1+ 1.5-
830914 688 0.2+ 1.09-
890211 675 0.8+ O0.7-
890211 675 0.8- 2.09-
890212 675 0.6- 1.0-
890310 801 0.5+ 1.0+
Pal omar .
W Landgr af

Bar dwel |

Q
-0. 54977664
+0. 77663638
+0. 30754120
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Resi dual s in seconds of arc

471021 062 0.3- O0.6- 841121 675
471021 062 0.7+ 0.9- 841124 675
690811 095 0.7+ 3.9+ 870621 675
690821 095 1.5- 0.5+ 870622 675
840927 675 0.4+ 0.4+ 870623 675
840928 675 0.7+ 1.0- 890103 897
841023 675 0.3- 0.1+ 890103 897
841026 675 1.1- 1.7- 890104 399

(4083)* 1985 CV = 1983 RZ3

Di scovered 1985 Feb. 12 by C S

Id. S. Nakano (MPC 11854)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 113. 65424 (1950. 0)

n 0. 23550546 Peri. 269.02569
a 2.5969807 Node 143. 13772
e 0.1953181 I ncl. 12. 80244
P 4.19 H 13.0

Resi dual s in seconds of arc

830902 688 1.2+ 1.2- 850220 809
830902 688 0.9+ 1.6- 850220 809
830904 095 (1.2- 4.6-) 850220 675
830906 688 1.0- 2.1+ 850220 046
830906 688 1.0- 1.4+ 850220 046
830906 095 0.3- 1.4+ 850221 809
850212 675 1.1+ 0.9+ 850221 809
850214 809 0.2- 0.6+ 850221 809
850214 809 0.0 0. 4+ 850222 675
850214 809 O0.2- 0.5+ 850224 809
850216 809 0.1- 1.0+ 850224 809
850216 809 0.1+ 1.1+ 850224 809
850216 809 0.5+ 1.0+ 850224 809
850216 675 0.9+ 1.1+ 850224 809
850216 046 (2.5- 0.5+) 850224 809
850216 046 (2.7- 2.1-) 850225 809
850217 809 0.8+ 0.7+ 850225 809
850217 809 0.6+ 0.7+ 850225 809
850217 809 0.8+ 0.7+ 850226 809
850218 809 0.7- 0.1- 850226 809
850218 809 0.6- 0.0 850226 809
850218 809 0.4- 0.2+ 850226 809
850219 809 0.2- O0.6- 850226 809
850219 809 0.1- O0.6- 850226 809
850219 809 0.0 0. 6- 850227 809
850220 809 0.1- O0.7- 850227 809

(4084)* 1985 GM = 1957 UE = 1964 BH = 1972 TB7
at the Anderson Mesa Station of

Shoenmaker at

FPWOOROOO

COOOO00000000000OR0O0000OR00 @

7-

. 8+

7-
7-

. 6+
. 6+
. 0+
.3+

+0. 59850028
+0. 79446670
+0. 10305377

0. 25

Di scovered 1985 Apr. 14 by E. Bowel |

the Lowel | Cbservatory.

o
(o]
+

.5+
L1+4)
.5+
. 8+
L2+
.9+
4+

POROO® O

P

0. 6-

COOOO0000000000000000R,O
N
+

Id. L. D. Schmadel (MPC 14193), S. Nakano (ibid.)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 239. 04187 (1950. 0)

n  0.19869661 Peri. 207.63984
a  2.9085447 Node  87.41470
e 0.0143555 I ncl . 3.21613
P 4.96 H 11.8

G

+0. 42275086
- 0. 82072503
- 0. 38430734

0. 25

P

Nakano

1989 MAY 20

890104 399 0.1+
890104 399 O0.1-
890104 399 2.2-
890106 399 O0. 8-
890106 399 O0.5-
890114 293 0.6+
890114 293 0.0
Pal omar .

Nakano

Q

-0.79001703

+0. 56395531

+0. 24047349
850227 809 0. 3+
850227 809 0.0
850227 809 O0.1-
850228 809 1.0-
850228 809 O0.9-
850228 809 0. 3-
850228 809 0. 1-
850228 809 0.0
870728 801 1.0+
870822 046 (4. 3-
870822 046 2. 2-
870824 801 1.3+
890126 046 0.5+
890126 046 0.1+
890127 046 0. 8+
890127 046 0.9+
890128 046 0. 5-
890128 046 0.4+
890203 046 2.1-
890203 046 1.8-
890204 801 0. 3-
890207 046 0. 3+
890207 046 0.5+
890208 046 0.2+
890208 046 1.2+
890311 801 O0.6-

1989 AJ1l

Q
+0. 90451125
+0. 40834947
+0. 12292319

1+
1
2-
.3+
|3+
1+
L2+
.3+
. 8-
L 4-)
. 5-
. 0-
. 4-
. 3-
. 7-
. 5-
|3+
.0
. 4-
. 7-
.0+
1
. 8-
L2+
.0
1+
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Resi dual s in seconds of arc

571025 024 1.3- 1.6+ 881229 413 (5.8- 1.0+) 890125 046 (3.3+ O0.4+)
640121 760 0.1+ 1.1- 881229 413 0.3- 0.5+ 890125 046 1.2+ O0.4-
721006 095 2.6+ 4.2- 890104 413 (4.0- 1.6-) 890126 046 0.2- O0.6-
850414 688 0.8+ 0.3+ 890104 413 1.5- 2.6- 890126 046 0.3+ 0.7-
850414 688 0.3- 0. 3- 890113 400 (2.7- 9.5+) 890127 046 0.1- 1.0-
850423 688 0.4+ 1.0- 890113 400 (1.7- 6.9+) 890127 046 0.2+ O0.5-
850423 688 1.4+ 1.5- 890113 400 (2.5- 6.4+) 890131 046 0.1- 1.0+
850515 688 2.7- 0. 3- 890115 400 1.6+ 0.9+ 890201 046 1.6- 1.1+
850515 688 0.7- 0. 3- 890115 400 1.6+ 0.7+ 890201 046 1.8- 2.5+
(4085)* 1985 JR = 1981 JY = 1982 XK

Di scovered 1985 May 13 by C. S. Shoemaker at Pal omar.
Id. S. Nakano (MPC 11425)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 33.38882 (1950. 0) P Q
n 0. 23437042 Peri. 134.43481 -0.90228260 +0. 36600880
a 2. 6053587 Node 68. 26354 -0.43112699 -0.77078024
e 0.1100718 I ncl. 14. 20015 +0. 00395186 -0.52147424
P 4.21 H 12.0 G 0.25
Residual s in seconds of arc
810505 688 0.4- 1.9+ 821205 675 0.1- 0. 2- 871117 801(22.6+ 31.9-)
810505 688 0.4+ 0.9+ 850513 675 0.4+ 2.7- 890209 801 0.2+ 2.2-
810605 688 0.6- 0.0 850515 675 1.7- 0.2+ 890308 675 0.9+ 2.8+
810605 688 0.5+ 0.7- 850524 675 0.3- 0.4+ 890309 675 0.0 0. 5-
810605 688 1.3+ O.6- 850524 675 0.7- 0.5+

(4086)* 1985 VK2 = 1951 XE1

Di scovered 1985 Nov. 9 by L. V. Zhuravleva at the Crinmean Astrophysical
observatory.
ld. C M Bardwell (MPC 12317)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |

M 114. 26396 (1950. 0) P Q

n 0. 08365315 Peri. 356.34466 +0. 63082856 -0. 71502147

a 5.1778308 Node 54. 27049 +0. 72094457 +0. 39654820

e 0. 1229023 I ncl . 21. 78934 +0. 28686975 +0. 57575500

P 11.78 H 9.0 G 0.25

Resi dual s in seconds of arc

511205 711 0.0 3.0- Y 871222 801 1.5+ O.3- 880316 801 0.8+ 0.1+
511223 711 0.1- 2.8+ Y 871224 801 1.2- O0.1- 880420 801 0.4- 0.9+
851109 095 0.5- 0.3+ 880123 801 2.5- 2.7+ 890209 801 0.1- 1.0+
851111 095 0.9+ 0.6+ 880124 675 0.6- 1.5- 890310 801 0.9+ 0.2+
851120 095 1.1- 0.0 880124 675 0.6- 2.2-

871119 801 1.9+ O.6- 880217 801 0.9+ 0.3+

(4087)* 1986 EML = 1951 KV = 1970 GI = 1974 TT = 1974 UP = 1983 JT

Di scovered 1986 Mar. 5 by E. Bowell at the Anderson Mesa Station of
the Lowell Qbservatory.
Id. S. Nakano (MPC 10840), B. G Marsden (d, MPC 9041)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 267. 13036 (1950. 0) P Q
0. 30696813 Peri. 303.16958 +0. 84205789 +0. 53845314

n
a 2. 1764090 Node 24. 29759 - 0. 46561637 +0. 75532770
e 0. 1178810 I ncl . 4.42249 -0. 27228645 +0. 37356163
P 3.21 H 13.2 G 0.25
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Resi dual s in seconds of arc

510527 711 0.5- 5.6+ Y 860306 809
700410 805 0.6+ 0. 3- 860307 809
700410 805 1.0+ 0.5+ 860307 809
700410 805 0.7+ 0.1+ 860310 809
741010 808 0.7+ 0.6+ 860310 809
741010 808 0.8+ 0.5+ 860317 809
741019 808 1.0+ 0.0 860317 809
741019 808 0.9+ O0.1- 860401 046
830507 688 O0.7- 1.2+ 860402 046
830507 688 1.1+ 1.7- 860402 046
830515 688 1.2- 2.09- 860402 046
830515 688 0.1+ 2.2- 860402 054
860305 688 0.6- 1.1+ 860404 054
860305 688 1.9+ 0.0 860409 046
860306 809 0.5- 0.2- 860409 046
(4088)* 1986 GG = 1972 VC = 1980 XGL

Di scovered 1986 Apr.
ld. T. Kobayashi (MPC 14023)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 208. 33631 (1950. 0)

n 0. 25789178 Peri. 282.83962
a 2.4444306 Node 35.01003
e 0. 0579136 I ncl . 7.39243
P 3.82 H 12.6

Resi dual s in seconds of arc

721108 095 0.5+ 1.7- 860305 688
801212 330 1.5+ 2.4+ 860403 054
841223 095 2.5- 2.0- 860405 054
860305 688 0.6+ 0.2+ 860409 688

(4089) *

Asteroid Survey.
Id. S. Nakano (MPC 10944)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 342. 52151 (1950. 0)

n 0. 30503946 Peri. 320.69397

a 2.1855733 Node 316. 18528

e 0. 1327774 I ncl . 1.14134

P 3.23 H 13.0 G
Resi dual s in seconds of arc

741118 095 1.3- 0. 2- 860608 675 O.
760402 095 2.3- 5.0- 860609 675 O.
771010 095 2.9+ 1.2+ 860609 675 1.
820115 046 2.2+ 0.1+ 871119 054 O.
820115 046 1.0- 1.2+ 871119 054 (3.
820116 046 (4.2- 1.9+) 871121 801 O.
820116 046 1.5- 0.1+ 871121 552 0.
820118 046 1.0- 0.7+ 871121 552 1.
820118 046 1.4- 1.1+ 890304 675 O.
820119 095 2.4+ 1.2+ 890305 675 0.
860502 675 0.6- 1.4+ 890305 675 0.
860502 675 0.9+ 0. 4- 890312 400 (4.
860503 675 0.8- 1.4+ 890312 400 (3.

1986 JG = 1974 WO = 1976 G#4
Di scovered 1986 May 2 in the course of the Internationa

,\
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3 by P. Jensen at Brorfelde.

1989 MAY 20
3- 0.6+ 860410 054 1.5+ 0. 6-
0- 0.2+ 871021 399 0.7+ 0.4+
0- 0.2+ 871021 399 0.2- 0.5+
5- 0.5- 871021 399 0.2+ 1.1-
7- 1.0+ 871023 293 3.3- 1.7-
2- 0.2+ 871023 293 (4.6- 0.5+)
0- 0.3+ 890305 046 2.9- 1.8+
9- 0.1-) 890305 046 0.8+ O0.5-
3+ 0.9- 890306 046 1.4+ 0.3+
2- 1.8- 890306 046 1.6+ 2.1-
6- 1.5- 890307 046 3.3+ 0.7+
7+ 2.0-) 890307 046 2.5+ 0.09-
6- O0.5- 890312 399 1.2- 1.2+
6- 0.4+ 890312 399 0.2- 1.0+
7+ 0.1+ 890312 399 0.9- 0.3+
1984 Y&
Kobayashi

P Q
+0. 73673690 +0. 67213818
-0. 55966943 +0. 66741097
-0. 37945866 +0. 32061327

0. 25
.1- 0.5- 860409 688 0.0 1. 4-
L7+ 1.4+ 860410 054 0.1- O. 8-
.6- 1.3+ 890110 054 0.0 0.4+
.9+ 1.1- 890205 054 1.2+ 0.0
1977 TR7 = 1982 AM
Near - Eart h
Nakano

P Q
+0. 11986443 +0. 99269449
-0.90572853 +0. 10365420
-0. 40655670 +0. 06175322

0. 25

6+ 1.1+ 890312 400 (4.5+ 0.4-)
5- 0.6+ 890326 400 0.0 2.9+
6- 0.0 890326 400 O0.7- 2.6+
4- 1.0+ 890326 400 2.6- 3.0+
6- 4.0+) 890327 400 0.7+ 0.6+
3+ 2.4+ 890327 400 2.5+ 1.7+
5+ 2.7- 890406 400 0.9+ 1.09-
9- 1.3- 890406 400 1.3+ 3.1-
4- 0. 4- 890406 400 0.5- 0. 3-
9- 2.0- 890406 400 1.4+ 1.6-
9- 1.2- 890412 400 (5.2+ 1.5-)
0+ 0.3-) 890428 400 1.6+ O. 8-
5+ 1.1-) 890428 400 1.5+ 0. 4-



M P. C 14 606

(4090)* 1986 RH1 = 1931 FF = 1971 KB = 1982 KX = 1988 AR3

Di scovered 1986 Sept. 2 by A MKkos at

Id. S. Nakano, E. Goffin

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 356. 38616 (1950. 0)

N 0.27243562 Perj . 3. 54187
a 2.3566411 Node  266. 07561
e 0.2114394 I ncl . 1. 32978
P 3.62 H 13.4

Resi dual s in seconds of arc

310320 754 2.3+ 1.2+ 860905 046
310326 754 0.4+ 0. 3- 860905 046
710516 095 5.7- 1.4+ 860905 046
710524 095 0.5+ 0. 3- 860908 046
820525 704 0.4- 2.2+ 860908 046
820526 704 1.3+ 1.0+ 880112 033

860831 010(22.2- 15.1-) 880112 033
860831 010(24.5- 14.0-) 890401 809
860831 010(19.8- 12.5-) 890401 809
860902 046 0.6- 2.5+ 890401 809
860903 046 1.8+ 3.7+ 890402 809
860905 046 0.1+ 2.7- 890402 809

(4091)* 1986 TL2 = 1957 UML = 1978 G2
Di scovered 1986 Cct. 7 by E. Bowell

the Lowel| Cbservatory.
Id. S. Nakano (MPC 11427)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 311. 92762 (1950. 0)

n  0.17345338 Peri. 200.83349
a  3.1843017 Node 49. 46207
e 0.1125343 Incl.  12.23283
P 5.68 H 10.9

Resi dual s i n seconds of arc

571026 839 O0.3- 2.0- 861007 688
571028 839 1.0+ 0.2+ 861007 688
780411 095 0.0 0. 8- 861105 688
811025 095 0.6+ 1.0- 861105 688

(4092)* 1986 TJ4 = 1956 RG = 1973 QCGL
Di scovered 1986 Cct. 8 by P. Jensen at

Id. C. M Bardwel | (MPC 11345)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 255. 97914 (1950. 0)

n 0. 23101641 Peri. 107.57398
a 2. 6305153 Node 253. 83193
e 0. 2536395 I ncl . 4.00526
P 4.27 H 13.4

Resi dual s i n seconds of arc

560905 760 1.7+ 0.0 861011 054
560905 760 3.1- O. 3- 861029 054
730829 095 0.4+ 0. 2- 861031 054
730902 095 0.3- 0.5- 861104 054

861008 054 0.4- 0.1+ 890403 809

COrPOORRPRPRPROO0O @
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1989 MAY 20

= 1989 &
Kl et .
Nakano
P Q
-0. 00669279 +0. 99970954
-0.91798590 -0. 01532409
-0. 39655655 +0. 01860128
0. 25
6+ 1.8- 890402 809 1.1+
0 1.1- 890403 809 2.6-
1+ 1.9- 890403 809 1.7-
0- 1.3- 890405 809 0. 7-
.7+ 1.0- 890405 809 0. 3-
0- 0. 2- 890405 809 1.8-
0- 0. 2- 890409 809 0.2+
2+ 0.0 890409 809 1.3+
.7+ 0.0 890409 809 2.0+
.6+ 0.1- 890410 809 O0.5-
0 0. 5+ 890410 809 0.1+
.7+ 0.0
= 1981 UQL
at the Anderson Mesa Station
Nakano
P Q
-0. 34330514 +0. 92531713
-0.82891741 -0.21788387
-0.44163051 -0.31034631
25
7- 1.6- 861202 688 0. 8-
3+ 0.4+ 861202 688 0. 1-
2- 1.4+ 890209 801 0.5+
5+ 0.0 890310 801 1.1-
Brorf el de.
Bar dwel |
P Q
+0. 99746268 -0. 02382704
-0.00338974 +0. 92536359
+0. 07111051 +0. 37833121
0.25
0 0. 6- 890403 809 1.0-
0 0.1+ 890403 809 0. 4-
2- 1.0+ 890405 809 0.4+
2+ 0.2+ 890405 809 1.3+
6- 0.1- 890405 809 0.6+

PRRPPPORRPROOO
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Coroo
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(4093)* 1986 VD = 1981 U® = 1981 UX1
Di scovered 1986 Nov. 4 by R H MNaught at Siding Spring.
Id. C M Bardwell (MPC 13467)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |

M 121. 09057 (1950. 0) P Q

n 0.18791282 Peri . 216. 63382 -0. 44304936 -0.88210541

a 3.0187822 Node 260. 16454 +0. 85621305 -0. 36345223

e 0. 0264250 I ncl . 9. 34496 +0. 26571879 -0. 29965400

P 5.25 H 12.0 G 0.25

Resi dual s in seconds of arc

790626 413 0.2+ 0.6+ 861104 010 1.5- 0.1+ 861202 413 0.9+ 0. 3-
790626 413 1.4+ 0.4+ 861104 010 0.3+ 0.8+ 861203 413 0.3+ 1.1-
790629 413 0.9- O0.7- 861104 010 1.9+ 0.6+ 861203 413 0.4+ O0.7-
790629 413 1.6+ 0.2+ 861104 413 1.0+ 2.4+ 890405 474 1.4- 0.1+
790814 413 1.4- 0.0 861104 413 0.7+ 1.6- 890405 474 0.3- 0.8+
790815 413 0.9+ 0.6+ 861105 413 1.3- 0.0 890406 474 0.8- 0. 3-
790815 413 1.0- O.7- 861105 413 0.7+ 2.0- 890406 474 1.3- 0. 3-
811024 095 (2. 1+ 5.2+) 861105 010(18. 0O- 1.6-) 890414 413 0.5+ 1.2-
811030 381 0.4- 0.0 861105 010 (8.5- 0.9-) 890415 413 2.1+ O0.7-
811030 381 0.9- 0. 2- 861108 413 0.5+ O0.4- 890428 413 0.0 0.7-
850906 413 2.7- 1.5- 861109 413 0.8- 0.09- 890429 413 0.2- 1.09-
850906 413 1.8+ 0.0 861202 413 0.1- 0. 3-

(4094)* 1987 QC = 1948 RC1 = 1958 VW= 1982 QJ
Di scovered 1987 Aug. 26 by M Kizawa and K. Kakei at Shizuoka.
Id. T. Uata (NOC 1665), S. Nakano (MPC 12448)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano

M 141. 65020 (1950. 0) P Q

n 0. 20249485 Peri. 104.82306 +0. 99931168 +0. 01483045

a 2.8720592 Node 254. 33599 -0.02689916 +0. 92089337

e 0. 3368724 I ncl . 2.02381 +0. 02554606 +0. 38953236

P 4. 87 H 13.2 G 0.25

Resi dual s i n seconds of arc

480901 094(31.2+ 1.2+)X 870828 809 1.7- 0.7+ 870831 809 1.0+ 0.8+
581111 760 0.0 1.4- 870828 809 1.4- 0.8+ 870901 883 0.2+ 0.6+
581111 760 0.5+ 0. 2- 870828 883 (1.7- 4.5+) 870901 883 0.6- 1.2-
820717 688 0.5+ 0.7- 870828 883 (0.7+ 2.5+) 870901 883 (5.1+ 0.1+)
820717 688 0.3- 0.09- 870828 883 (1.3+ 3.5+) 870904 809 0.4+ 0.2+
820817 688 0.1+ O. 8- 870829 809 1.2+ O0.7- 870904 809 0.4+ O.6-
820817 688 0.1+ 0.4+ 870829 809 1.0+ 0.0 871018 881 0.4- 1.2+
870826 883 (5.6- 1.8-) 870829 809 1.1+ O0.2- 871018 881 1.3- 1.3+
870826 883 (2.0+ 4.3-) 870830 809 0.1- 0.4+ 890104 413 2.0- 0.6+
870826 883 (5.0+ 5.3-) 870830 809 0.1- 1.0+ 890104 413 0.8- 0.5+
870827 809 0.2+ O0.6- 870830 809 1.2- 0.1+ 890110 413 1.8+ 0.4+
870827 809 0.5- 0. 3- 870830 809 0.4- 1. 3- 890110 413 0.8+ 2.1-
870827 809 0.4- 0. 3- 870830 809 0.6+ O0.7-

870828 809 (2.3- 0.1+) 870831 809 0.9+ 0.8+

(4095)* 1987 SG = 1950 TS1 = 1953 RH1 = 1972 YL1 = 1973 AW = 1977 HY
1981 UWL7 = 1981 Wwp
Di scovered 1987 Sept. 16 by T. Seki at GCei sei.
ld. T. Kobayashi (MPC 12455; d, unpublished), C. M Bardwell (d, MPC 6840)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi
M 250. 29649 (1950. 0) P Q
0. 31927829 Peri . 89. 05557 +0. 96293444 +0. 26637156

n
a 2.1201006 Node 255. 49505 -0. 26162282 +0. 88400243
e 0. 1182282 I ncl . 2.51410 - 0. 06565634 +0. 38416911
P 3.09 H 14.1 G 0.25
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Residual s in seconds of arc
501013 024 1.6- 1.9- 811128 046 0.7- 0.0 871017 372 0.0
530907 024 2.1+ 1.1+ 811128 046 1.1- 0.5+ 871017 372 0.5-
721230 095 1.9+ O.6- 870916 372 1.1- 1.7+ Y 890210 372 1.4+
730102 095 2.2- 0.7+ 870917 372 0.1+ 0.7- Y 890210 372 O0.4-
770424 675 0.6- O0.2- 870918 372 1.8- 0.8+ Y 890301 372 1.0-
770425 675 0.5- 0. 2- 870926 372 (1.1- 7.6+) 890301 372 2.1+
811024 095 2.9+ 1.9- 871002 372 1.0+ 1.3+
(4096)* 1987 VC = 1976 JY = 1982 SY6

Di scovered 1987 Nov. 15 by S. Ueda and H Kaneda at Kushiro.
Id. C M Bardwell (MPC 13590)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 213. 02395 (1950. 0) P Q
n 0. 20950912 Peri. 303.73772 +0. 78775967 +0. 61393581
a 2.8075926 Node 18. 54800 -0.49997391 +0. 68485460
e 0.1532918 I ncl. 9. 07538 - 0. 35980660 +0. 39250095
P 4.70 H 12.1 G 0.25
Resi dual s in seconds of arc
760502 095 0.2+ 0.3+ 871122 399 1.4+ 0.0 890129 399 1.2+
820916 095 0.6- 1.1- 871122 399 0.6+ 0.7- 890129 399 O0.9-
820919 095 1.5+ 0.2+ 871128 399 1.6- 2.2+ 890130 399 0. 7-
820921 095 1.0- 1.2+ 871128 399 2.0- 0.6+ 890130 399 1.7+
871115 399 1.9- O0.2- 871212 399 1.7- 0.1- 890130 399 0. 6-
871115 399 0.0 0.5+ 871212 399 0.3- 0.8- 890207 399 1.1-
871115 399 1.4+ O0.7- 871212 399 0.9+ O0.4- 890207 399 0.4+
871122 399 2.9+ 0. 3- 890129 399 0.8+ 0.5- 890207 399 0. 8-
(4097)* 1987 WV = 1949 GN = 1976 JV3

Di scovered 1987 Nov. 18 by T. Seki at GCeisei.
ld. T. Kobayashi (MPC 12801)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi
M 260. 32025 (1950. 0) P Q
n 0.29418266 Peri. 321.43493 +0. 94530823 +0. 32534937
a 2.2390202 Node 19. 61648 -0. 27944652 +0. 84456385
e 0.1422184 I ncl. 3. 96953 -0.16823195 +0. 42527601
P 3.35 H 13.6 G 0.25
Residual s in seconds of arc
490404 760 0.5- 0.1- 871118 372 0.7- 1.5+ 890213 372 (4.2+
490404 760 0.5+ 0.1+ 871123 372 1.5+ 0.4- 890306 372 0.8+
760503 809 0.0 0.1- 871123 372 0.2- 0.2- 890306 372 0.5+
871027 372 0.5+ 0.2+ 871129 372 1.6- 2.1- 890308 372 2.1-
871027 372 (3.8- 0.3-) 871129 372 1.8+ O0.2- 890308 372 0. 3-
871118 372 1.2- 1.0+ 890213 372 1.3+ 0.4+
(4098)* 1987 WQL = 1987 YB1 = 1958 XZ = 1977 DP1 = 1981 W.B

Di scovered 1987 Nov. 26 by F. Borngen at Tautenburg.
Ild. DD W E. Geen (d, MPC 13052), S. Nakano (MPC 13052)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Schmadel
M 106. 85632 (1950. 0) P Q
n 0. 17044315 Peri. 354.95828 -0.07574141 - 0. 99583246
a 3.2216845 Node 99. 37894 +0. 91659266 - 0. 08959309
e 0.1344195 I ncl . 2. 95155 +0. 39258266 +0. 01705275
P 5.78 H 13.0 G 0.25

el Jeoleolole]
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Resi dual s in seconds of arc

581203 024 0.8- 0.9+ 811125 095
770218 381 0.4+ 0.1+ 871126 033
770218 381 0.7+ 0.7+ 871126 033
770219 381 0.4+ 1.2+ 871222 033
770219 381 0.4+ 0.7+ 880111 033

5+ 0.3+
2- 0. 3-
3- 0.8-
4- 0.7-
2- 0.4-

(4099)* 1988 AB5 = 1951 CS = 1980 DC4 = 1989 GS
Di scovered 1988 Jan. 13 by H Debehogne at the

Observatory.
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 186. 32454 (1950. 0)

n 0. 23887370 Peri. 300.97588

a 2.5725105 Node 135. 54599

e 0.0766119 I ncl . 15. 63095

P 4.13 H 12.5

Resi dual s in seconds of arc

510207 012 0.1- 1.5- 880117 809
800220 095 0.5+ 2.0+ 880119 809
880113 809 0.8+ 0.2+ 880119 809
880113 809 1.2+ 0.2+ 880119 809
880113 809 1.3+ 0.3+ 880121 809
880114 809 0.5+ 0.2+ 880121 809
880114 809 0.8+ 0.1+ 880123 809
880114 809 1.0+ 0.0 880123 809
880115 809 0.4+ 0.0 880125 809
880115 809 0.9+ 0.1+ 880125 809
880115 809 0.3+ 0.0 880126 809
880117 809 0.3- 0.3+ 880126 809
880117 809 0.2- 0.3+ 880127 809

COOOOoRFORORFEO ©

P
+0. 21086762
+0. 96332054
+0. 16597707

0. 25
1- 0.3+
3- 0.1+
1- 0.1+
7- 0.1-
2- 0.3+
8- 0.7+
2- 0.3+
3- 0.2+
9- 0.1-
5- 0.2-
4- 0. 1-
7- 0. 3-
3- 0.7-

(4100)* 1988 BF = 1929 XK = 1957 EN = 1979 HU6
and N. Kawasato at Okut ama

Di scovered 1988 Jan. 16 by T. H o
Id. S. Nakano (MPC 12945)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 193. 01681 (1950. 0)

n  0.18868234 Peri. 303.76607
a 3.0105688 Node  89. 74503
e 0.1066766 Incl. 11.11169
P 5.22 H 11.2

Resi dual s i n seconds of arc

291128 690 (5.9+ 3.1-) 880116 877 (
291203 690 0.2+ 3.4- 880116 877
291204 690 2.4+ 1. 3- 880120 877
570305 760 0.5- 0.5+ 880123 801
570305 760 0.9- 1.2+ 880124 877
790430 095 2.2- 1.5+ 880124 877 (
830314 095 0.2+ 1.6- 880210 877
871224 010 1.3- 1.1- 880210 877
871224 010 0.4+ 0.0 880210 877
871224 010 0.1- 1.3+ 880213 877

(4101)* 1988 CE = 1966 CO = 1975 E&
Di scovered 1988 Feb. 8 by T. Sek
Id. T. Kobayashi (MPC 12951)

Ki

P
+0. 81819470
+0. 57032479
+0. 07271226

G 0. 25
1.2+ 4.0+)
2.1+ 2.5+
2.3- 0.5+Y
2.6- 0.9+
2.1- 0.0 Y
4.0- 0.0)Y
0.7+ 0.3+
1.1+ 0. 4-
0.4- O0.3-
0.4+ 1.1-
= 1981 RD3 =
at Gei sei.

880111
890204
890204
890306
890306

Eur opean Sout hern

Mar

- 0.
+0.
+0.

880128
880128
880129
880130
890407
890407
890408
890408
890429
890429
890503
890503

Nak

- 0.
+0.

880219
880219
890308
890308
890401
890401
890401
890402

1984 FY1

1989

033
033
033
033
033

sden

Q
95912858
17111999
22536707
809 0.4+
809 0.4+
809 1.1+
809 1.9+
675 1. 3-
675 0. 8-
675 2. 8-
675 2.1-
675 1.2+
675 3.2+
675 0.2+
675 1.5+

ano

Q
54167919
72227772
+0. 42999832

877
877
877
877
877
877
877
801

—~
OCOPLrOOOONO

. 6+
. 8+
1+
L2+
. 6+
. 6+
. 6+
. 5+

coooo0

CORPOOOOORFROO

oRooNNERN

. 5-

O-
1-

. 4-
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1989 MAY 20

. 5-
. 6-
. 9-
.3+
.2+
. 5+
.4+

LT+
.4+
. 5+
.2+

. 9-
. O-

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi

M 308. 49066 (1950. 0) P Q

n 0. 22235493 Peri. 338.72059 +0. 73814163 +0. 67238624

a 2.6983910 Node 338. 72291 -0.59491835 +0. 61016670

e 0.1139442 I ncl . 8. 74476 -0.31814948 +0. 41903860

P 4.43 H 12.6 G 0.25

Resi dual s in seconds of arc

660214 330 0.2- O0.6- 880215 372 0.5+ 0. 6- 890329 372 0.3- 1

750308 095 1.0- 0.0 880215 372 0.3+ 0.8+ 890404 372 3.1+ O

810902 095 0.8+ 1.1- 880217 372 0.4- 0.1+ 890404 372 0.1+ O

840330 095 1.1+ O. 3- 880217 372 0.3- 0.1+ 890405 474 0.7- 1

840403 095 0.6- 2. 3- 880219 372 (5.2- 0.7-) 890405 474 0.6- 1

880208 372 0.4- 1.2+ 880219 372 0.6+ 0.5+ 890406 474 0.5- 1

880208 372 0.4- 0.09- 890329 372 0.3- 1.4- 890406 474 0.9- 1

(4102)* 1988 TE3 = 1933 FO = 1949 GD = 1970 &Z1 = 1980 FS9 = 1983 UEl
Di scovered 1988 Cct. 15 by V. Shkodrov at Rozhen.

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano

M 346. 33002 (1950. 0) P Q

n 0. 18779748 Peri. 278.66225 -0.23187298 -0.97264585

a 3.0200181 Node 184. 81325 +0. 94503504 -0. 22184240

e 0. 0726089 I ncl . 9.57938 +0. 23052918 -0.06889126

P 5.25 H 11.5 G 0.25

Resi dual s in seconds of arc

330322 024 2.1+ 3.0+ 700412 805 0.8+ 1.0- 881017 071 0.1+ O

330324 024 2.2- 3.0+ 800316 095 2.2- 3.6- 881017 071 0.6- 1

330328 024 4.2+ 3.1+ 831030 675 0.2- 1.7- 881112 071 1.2+ 1

490404 760 1.4- 0.9+ 831104 675 0.7+ 1.7- 881112 071 0.3- 2

490404 760 2.4- 0.2+ 881015 071 0.6- 1.3+ 881112 071 1.5- O.

700412 805 1.6+ 0.0 881015 071 0.3- 1.1+

700412 805 0.8+ 0.5- 881016 071 0.3+ 1.3+

(4103)* 1989 EB = A905 GB = 1949 GG = 1978 EA7 = 1978 GE2 = 1985 CB1
Di scovered 1989 Mar. 4 by E. Helin at Pal omar.

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |

M 227. 67617 (1950. 0) P Q

n 0. 26835102 Peri. 328.31591 +0. 96585190 +0. 19076261

a 2.3804947 Node 22. 76589 +0. 00068416 +0. 67481240

e 0. 1920818 I ncl . 26. 94157 -0. 25909388 +0. 71290803

P 3.67 H 11. 4 G 0.25

Resi dual s i n seconds of arc

050406 024 3.5+ 2.7+ 850214 675 0.2- 1.1+ 890405 675 1.0+ O

490404 760 2.4- 1. 8- 850222 675 2.2+ 1.3+ 890405 675 0.8+ 1

490404 760 0.1- O.5- 890304 675 2.1- 0. 3- 890407 675 0.5+ O.

780306 095 2.7- 0. 3- 890305 675 0.9- O0.5- 890407 675 0.1- O.

780411 095 0.7+ 3.0+ 890306 675 0.0 1.2-

(4104)* 1989 ED = 1953 JC = 1957 KK = 1977 FOG3 = 1987 YR3 = 1988 AR
Di scovered 1989 Mar. 5 by E. Helin at Pal omar.

ld. C M Bardwell, D. W E. Geen (d)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |

M 291. 25285 (1950. 0) P Q

n 0. 24286483 Peri. 243.11260 +0. 39191091 +0. 89532301

a 2.5442491 Node 51. 58897 -0.71872841 +0. 44157889

e 0. 1045692 I ncl . 15. 67195 -0.57431290 +0. 05835070

P 4.06 H 12. 4 G 0.25



M P. C. 14 611 1989 MAY 20
Residual s in seconds of arc
530507 760 1.3+ 0.8+ 770320 033 3.2- 0.6+ 890306 675 2.3+ 1
530507 760 0.9+ 1.7+ 871220 010 0.7- 1.6+ 890405 675 0.4- 1
530509 760 ( 0.5+ 17.6+) 871220 010 1.5- 2.0+ 890405 675 0.7- 2
530509 760 (0.9+ 6.9+) 880111 033 0.3- 0.6+ 890407 675 0.3- O
570525 839 0.5+ 0.6+ 880111 033 0.2- 0.9+ 890407 675 1.7- O
770320 033 0.8- 0.2+ 890304 675 0.2- 1.3-
770320 033 0.9- 0.9+ 890305 675 2.1+ O0.4-
(4105)* 1989 EK = 1927 HB = 1936 KC = 1958 G = 1977 RF6 = 1982 VS10

= 1982 X4 = 1985 J2

Di scovered 1989 Mar. 5 by E. Helin at Pal omar.
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 336. 33733 (1950. 0) P Q
n 0.22185310 Peri . 61. 85411 -0.07395514 +0. 99623644
a 2.7024586 Node 204. 03219 - 0. 94945086 -0. 08420451
e 0. 1921305 I ncl. 6. 37316 -0. 30507984 +0. 02055607
P 4.44 H 12.3 G 0.25
Residual s in seconds of arc (or two decimals in units of degrees)
270430 029(0.04- 0.01+)Y 821214 381 0.5- 1.3+ 890306 675 1.5+ O.
360518 024 0.5- 0.9+ 821214 381 0.7- 1.5+ 890406 675 0.6- O.
580408 760 1.9- 1.4+ 850513 675 1.8- 0.5+ 890406 675 0.7+ O.
580408 760 0.5- 0.7+ 850514 675 0.5+ 0.8+ 890408 675 2.9- 2.
770909 095 1.2+ O.2- 850515 675 0.4+ 0.7- 890408 675 0.9- 0.
821112 095 0.7- 0.1- 890305 675 3.8+ 2.6-
(4106)* 1989 EW = 1930 KA = 1930 KQ = 1970 AR = 1971 KC = 1980 EW

Di scovered 1989 Mar. 6 by T. Nonmura and K. Kawani shi at M nam - Cda.
ld. S. Nakano, C M Bardwell (d, MPC 5677)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Nakano
M 1.32305 (1950. 0) P Q
n 0. 21610545 Peri. 189.93933 - 0. 58249204 +0. 80406696
a 2.7501659 Node 44. 55840 -0. 73358643 -0.45693494
e 0. 1837942 I ncl . 9.77116 -0. 35007711 -0. 38037716
P 4.56 H 12.0 G 0.25
Residual s in seconds of arc
300517 078 0.9- 1.3+ 710516 095 0.0 3.5+ 890314 871 1.4- O.
300517 078 0.4- 2.0- 710524 095 1.2+ 0.6+ 890314 871 1.7+ 2.
300525 690 2.3+ 0.1+ 800315 095 2.5+ 1.1+ 890315 871 (6.3- O.
300527 690 0.9+ 1.09- 890306 374 0.7+ 1.5+ 890315 871 1.7+ O.
300528 078(12.2+ 0.9+) 890306 374 3.0+ 0.0 890317 896(21.9+ 5.
300529 690 3.8- 1.1- 890310 374 1.7+ 2.9+ 890329 374 0.9- 4.
300531 690 0.0 0. 6- 890310 374 0.1- O0.6- 890329 374 4.0- 4.
700104 095 0.0 1. 6- 890311 896 3.9- 0.0 Y
(4107)* 1989 GI = 1960 HA = 1970 SC = 1978 PY3 = 1978 QN = 1986 PK

= 1988 CM = 1988 EP2

Di scovered 1989 Apr.

1989 Cct.

. 61015
. 24134472
. 5549212
. 2018634
.08

(1950. 0)
Peri. 312.89759
Node 148. 64143
I ncl . 17.56728
H 11.8

7 by E. Helin at
1.0 ET = JDE 2447800.5

G

Pal omar .

P

-0.21781436

+0. 96010385

+0. 17537818
0. 25

Bar dwel |

Q
- 0. 96326873
- 0. 24039430
+0. 11968265

e
.3+
. 0+
. 3-
1+
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Resi dual s in seconds of arc

600419 760 0.6+ 1.7+ 860813
600419 760 0.3+ 0.1- 860813
700927 095 (2.4- 6.7+4) 880211
780809 095 1.7- 0.1+ 880211
780831 095 1.5- 1.7+ 880315
860805 887 0.6+ 0. 3- 880315
860805 887 0.8+ O0.5- 890407

881
881
675
675
675
675
675

~
COo0ooor

(4108)* 3439 T-3 = 1975 EQ4 = 1979 BA2

Di scovered 1977 Cct. 16 by C J.

van Houten and |I.

1984 HW

890407
890408
890408
890429
890429
890503
890503

Groenevel d on Pal omar Schm dt plates taken by T. Gehrels.

ld. K Ilchikawa (k), H QG sh

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 134. 83300 (1950. 0)

n 0. 22955470 Peri. 338.59324

a 2.6416702 Node 194. 82484

e 0. 1285236 I ncl . 1. 45282

P 4.29 H 13.8

Resi dual s in seconds of arc

750315 095 O0.1- 1.2- 771017 675
771007 675 O0.7- 2.7- 771021 675
771011 675 0.5+ 1.0- 771021 675
771011 675 0.1+ O0.1- 771022 675
771012 675 1.2+ 1.1- 771022 675
771012 675 1.7+ O.8- 790124 095
771016 675 O0.1- 2.2- 840428 691
771016 675 0.1- O0.6- 840428 691
771017 675 0.6- 0.9- 840428 691

1933 OB = 1975 VC2 = 1986 NH = 1989 GY
Id. L. D Schhadel, C M Bardwell

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 262. 54958 (1950. 0)

n 0. 25957928 Peri . 150. 35137
a 2.4338300 Node 199. 73034
e 0. 1857291 I ncl . 2.25963
P 3.80 H 13.5

Resi dual s in seconds of arc

330724 024 1.0- 1.6+ 890406 809
330727 024 1.5- 2.4+ 890406 809
330825 024 0.0 2.8+ 890406 809
330827 024 0.5- 2.9+ 890407 809
751102 095 1.4- 3.6+ 890407 809
860707 010 2.9- 5. 8- 890407 809
860708 010 4.3+ 2. 3- 890408 809

1954 U2 = 1974 HA2 = 1988 TF3
Id. H Gshi, S. Nakano

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 35. 29400 (1950. 0)

n 0.17311924 Peri. 255.50648
a 3.1884040 Node 157. 46418
e 0. 1825068 I ncl . 1. 83840
P 5.69 H 12.5

G

COOOWrRrrROoo O

PROORORE ©

P

- 0. 99337897
+0. 10873781
+0. 03707171
0. 25

1+
3-
4-
6+

.2+

1-
5-
6-
1-

PRPPOORON

1-
9+
0-
4-
0-
.9+
0-
1-
1-

(J-P)
P

+0. 98492453
- 0. 16545079
- 0. 05049462
0. 25

3+
0

0+
7+

. 6+
. 8+

2-

1
1
1
1
1
0
1

.9+
. 6+
LT+
. 0+
. 0+
.9+
. 8+

(J-P)
P

+0. 60203297
+0. 74435063
+0. 28896097
0.25

| chi kawa

0.
0.
0.

880317
880317
880318
880318
880323
880323
880326
880326

Bar dwel |

+0.
+0.
+0.

890408
890408
890409
890409
890409

1989

675
675
675
675
675
675
675

= 1988 FA3
van Hout en-

OENEONO
N
+

Q
11470022
92051654
37348784

809
809
809
809
809
809
809
809

OCrOOO0O0Oo
[
+

Q
17247173
91677540
36024487

809
809
809
809
809

Nakano

Q
-0. 79837656
+0. 55558787
+0. 23220030

NEOONNO

COrRRrROROR

coo00O

e
. 0-
. 8-

. 1-
. 5-
. 8-

.3+
. 6+
. 5+
. 8-



+0. 91522792

+0. 36067748

+0. 17963743
0.25

P
- 0. 68448301
+0. 64513918
+0. 33952681

4.
0.
0.
1.

0. 04-)
2.

0.
0.

1982 QNL

P

+0. 99156811

+0. 12237598

+0. 04262405
0. 25

P)

cCoOOrOOORE

3-
o+
1-
1+

2-

5-
2+

P

+0. 24356977

+0. 85606627

+0. 45587751
0.25

L2+
.2+

6-

. 5+
. 8+

2-
O-
7-

.2+

1989 MAY 20

881111 071
881111 071
881111 071
881112 071
881112 071

0.1+
0. 4-
1. 2-
0.1+
0.0

OCOONRF

Kobayashi

Q
-0. 40286727
+0. 82736619
+0. 39136063

860831 095 O0.7- O.
860908 095 0.1+ O.

Kobayashi

- 0.
+0.
+0.

880317
880318
880318

033
033
033

Q
96987066
21257685
11900410

o
(00)
1
eoleole]

Kobayashi

- 0.
+0.
+0.

820818
820818
820820
820820
820820
820821
820821
820821

809
809
809
809
809
809
809
809

Nakano

—~
PRPFRPOOOOO

Q
12908383
96170738
24177732

.4+
1+
e
. 3-
.3+
. 3-
. 0-
. 5-

|
WONNNWOO

Q
-0. 72696301
-0. 63903844
- 0. 25130591

M P. C 14 613
Residual s in seconds of arc (or two decimals in units of degrees)
541028 760 0.6+ O0.1- 740424 805 1.09-
541028 760 2.4+ 0.8+ 740425 805 0.5+
541116 760 1.2- 0.6+ 881015 071 2.2+
541116 760 1.7- 1.5- 881015 071 0.4+
541117 760 0.2+ 0. 2- 881016 071(0. 05+
541117 760 0.2- 0.1+ 881111 071 0. 4-
1971 TF = 1986 PA5
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 258. 29742 (1950. 0)
n 0. 25919344 Peri . 35.50468
a 2.4362399 Node 348. 24589
e 0. 1768881 I ncl . 2.10175
P 3.80 H 13.5 G
Resi dual s i n seconds of arc
711010 095 1.9+ 2.5- 711021 095 0.1+
711011 095 3.2- 2.5+ 860808 095 0. 3-
1977 DL3 = 1972 XZ = 1979 SC8 = 1988 FP
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 218. 26308 (1950. 0)
n 0. 27041120 Peri . 72.41747
a 2.3683884 Node 3. 49661
e 0. 2084046 I ncl . 4.67079
P 3.64 H 14.5 G
Resi dual s in seconds of arc
721202 095 0.0 0. 5+ 770312 381 0.2+
770218 381 2.8- 1.2- 770312 381 0.7+
770218 381 0.9- O0.4- 770315 381 0.1+
770219 381 0.5+ 0.5+ 770315 381 1.3+
770219 381 0.4+ 1.1+ 790924 095 0.1+
1977 EGb = 1953 VT = 1953 W3 = 1975 XD6 =
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 316. 23039 (1950. 0)
n 0. 27035892 Peri. 183.41106
a 2.3686937 Node 184. 05893
e 0. 2489559 I ncl . 9.27164
P 3. 65 H 13.0 G
Resi dual s in seconds of arc
531103 760 1.6+ O.6- 770312 381 0.7+
531103 760 O0.5- 0.4+ 770314 381 0.4+
531110 760 O0.7- 2.0- 770314 381 1.6+
531110 760 0.4+ 2.1- 770315 381 0.2+
751206 809 O0.3- 1.6+ 770315 381 1. 4-
751206 809 0.2+ 1.3+ 820816 809 O0.1-
751207 809 0.5- 0.8+ 820816 809 0. 3-
751207 809 0.6- 1.8+ 820816 809 0.0
770312 381 0.1- 1.0+ 820818 809 0.9+
1978 VY14 = 1986 Q3
Id. E. Bowell (MPC 12696)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-
M 104. 67637 (1950. 0)
n 0. 22873520 Peri . 66.61101
a 2.6479813 Node 66. 70229
e 0. 0204872 I ncl . 3.42329
P 4.31 H 13.0 G

0.25

. 3-
. 0-
.4+
. 8+
1+

1-

.5+
. 5+
. 5+

1+
.5+
. O+
. 8-

. 0+)
L 1+)
.8+



M P. C 14 614

Resi dual s in seconds of arc

781028 675 0.7+ 0.0 860901 809
781029 675 0.9+ 0.2+ 860901 809
781101 095 1.7- 0.1+ 860901 809
860829 809 1.9- 0.3+ 860904 809
860829 809 1.9- 0.3+ 860904 809
860829 809 1.7- 0.2+ 860904 809
860831 809 0.6- 0.2+ 860906 809
860831 809 0.8- 0.1+ 860906 809
860831 809 O0.7- 0.2+ 860906 809

1980 FJ1 = 1976 SD10 = 1988 RN7

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 74.70132 (1950. 0)

n 0. 16919749 Peri. 342.51447
a 3. 2374776 Node 352. 34083
e 0. 1415238 I ncl . 16. 57857
P 5.83 H 12.0

Resi dual s i n seconds of arc

760916 808 0.9+ 0. 2- 800316 809
760916 808 0.4+ 0.8+ 800317 809
760917 808 0.1- O0.4- 800317 809
760917 808 1.0- O0.2- 800317 809
800316 809 0.3- 0.6+ 800317 809
800316 809 0.3- 0.4+ 800323 809
800316 809 0.4+ O0.1- 880908 026

RPRRPRRPRRRPROOO

COOOCo0o O

1980 TB12 = 1980 VM = 1972 HML = 1989 GY2
ld. T. Furuta (d, JAM 1953), C M Bardwell )
-P

P

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 259. 43406 (1950. 0)

n 0. 17465600 Peri. 118.76208
a 3.1696738 Node 222. 00615
e 0. 0393181 I ncl . 9. 20080
P 5.64 H 12.0

Resi dual s in seconds of arc

720419 805 0.2+ 2.0+ 801109 688
720419 805 0.6+ 1.2+ 801109 688
801010 095 0.8- 0.9+ 890403 809
801017 095 2.1- O0.4- 890403 809

ORRE @

(J

+0. 93664607
-0. 35027614
+0. 00087169

.3+
. 6+
. 0-

5-

1981 EGL = 1981 EU1 = 1981 GCl = 1989 CT1
Id. L. D. Schnadel (d, MPC 7767), T. Kobayashi

P

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 310. 89276 (1950. 0)

n 0. 23325031 Peri. 227.13394

a 2.6136929 Node 21.57715

e 0. 0697633 I ncl . 3. 62881

P 4.23 H 13.5

Resi dual s i n seconds of arc

810301 809 0.1+ O.4- 810307 809
810301 809 0.1+ O. 3- 810308 809
810301 809 0.2+ O0.5- 810308 809
810305 809 0.4- 0.1+ 810308 809
810305 809 0.5- 0.3+ 810309 809
810305 809 0.8- 0.5+ 810309 809
810307 809 2.0- 0.1+ 810309 809
810307 809 1.9- 0. 2- 810310 809

NOOOOOOR O

-0.36361122
-0. 83512111
-0.41274643

O-
3-
1-
2-
3-

L2+

3+
2.

0.25

2.
1.
0.
0.

0.25

CrOoOoo0o

1+ 0.4-
.5+ 0. 3-
.7+ 0.2-
.0+ 0.5+
.3+ 0.2+
.6+ 0. 2-
.6+ 0.6+
.5+ 0.5+
7+ 0.4+
P
+0. 90690230
- 0. 34435628
- 0. 24278998
0.25
1- 0.2-
3+ 0.2-
4- 0.3+
0 0.5-
4+ 0.1+
5+ 0.1+
0 0.6-

6-
9+
0
2.

5-

.3+

3-
7-
5-
8-
2.
4-

860909
860909
860909
890330
890330
890330
890406
890406
890406

1989

809
809
809
400
400
400
400
400
400

MAY 20

Kobayashi

+0.
+0.
+0.

880909
880910
880912
880912
880912

Bar dwel |

+0.
+0.
+0.

890403
890405
890405
890405

FPORRUINOOO

. 8-
. 8-
. 8-
. 0+
. 5+
. 0+
. 3-
e

Q
41962130
68616517
59421825

026
026
809
809
809

Q
33353322
89262983
30326156

809
809
809
809

0.
0.
1.
0.

Kobayashi

810310
810311
810311
810311
810314
810314
810314
810315

809
809
809
809
809
809
809
809

OCOOORrRRFRRFREF

-
5+
1+
2+

Q
. 93125996
. 31479937
. 18345639

. 2-
. 5-
. 6-
. 8-
.0
4+
.9+
. 1-

OFRFo Coono PRRPWONEROO

ORRRRRLRRLO

. 0-
. 3-
. 6-

. 5-
. 5+
L4+
1+
. 6+
.3+
1+



M P. C 14 615
810315 809 0.0 0. 6- 810402 046
810315 809 0.2+ 0. 6- 810403 046
810316 809 0.5- O0.5- 890210 888
810316 809 0.3+ O0.7- 890210 888
810316 809 0.8+ 0. 8- 890214 888
1981 EZ2
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 19. 16429 (1950. 0)
n 0. 24424959 Peri. 345.18614
a 2.5346287 Node 218. 71912
e 0. 1019945 I ncl . 8.62787
P 4.04 H 13.0
Resi dual s in seconds of arc
810202 413 0.2+ 0.09- 810312 413
810214 413 0.1- 1.0- 810405 413
810302 413 0.5- 0.4+ 810405 413
810302 413 0.3+ 0. 2- 810406 413
810307 413 0.4- 0.9+ 810406 413
810307 413 0.8+ O0.1- 810407 413
810310 413 0.7- 1.5+ 810407 413
810310 413 1.1+ O. 3- 810410 413
810312 413 0.2+ 0.9+ 810410 413
1982 CE = 1989 CZ3
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 36. 95416 (1950. 0)
n 0. 27795285 Peri . 13. 39567
a 2. 3253516 Node 158. 07547
e 0. 1230714 I ncl . 3.38481
P 3.55 H 14.0

Resi dual s in seconds of arc

820214 046 2.6+
820214 046 2.9-
820216 046 1.6+
820216 046 1.2+
820220 046 0.4+

1982 FA = 1989 EQ2

Epoch 1989 Cct.
M 60. 14449

n 0.28857567
a 2.2679296
e 0.1462719
P 3.42

1. 8- 820220 046

0. 6- 820221 046
1.0+ 820221 046

0.7- 890202 046

0. 5- 890202 046

1.0 ET = JDE 2447800.5
(1950. 0)

Peri . 93. 05738
Node 78. 38247
I ncl . 1. 61695
H 14.0

Resi dual s in seconds of arc

820323 686 (0. 3+
820324 686 0.1+
820325 686 0. 7-
820401 675 2.2+

9.5+)Y 820413 675
0.4+ Y 890315 402
3.0- Y 890315 402
1.8+ 890315 402

1983 RC = 1989 ET4

Epoch 1989 Cct.
M 162. 61229

n 0.23740208
a 2.5831358
e 0.3170567
P 4.15

1.0 ET = JDE 2447800. 5

(1950. 0)
Peri. 198.20802
Node 165. 70006
I ncl . 19. 20434
H 12.5

G

NRNWo W

L2+

PROOORORE O

mRNONW O

CorFo O

0.2+
1.7+
2.9+
2.7+
1.1-

(J-P)
P

-0. 91240690

- 0. 35857885

-0.19731916
0. 25

6+
2.
3-
1-
6-
0

. 3-
. 8+
3-
1+
0

. 5+
6-
.3+
5-

2.
2+

NRPOOORROO

P
- 0. 98879040
+0. 13096427
+0. 07170701

0.25
2- 0.6+
2+ 0.5+
6+ 0.8+
5- 1.6+
9- 1.3+
p
-0.98847067

+0. 12527362
+0. 08504263

0.25
7+ 3.5+
3- 1.4
5- 1.7
0 1.9
(J-P)

P

+0. 99337978

+0. 08796564

-0.07388276
0.25

1989 MAY 20

890214 888 3. 0-
890227 888 0.1+
890227 888 1.1-

Nakano

Q
39838237
88860979
22729747

+0.
- 0.
- 0.

810412
810412
810429
820821
820821
890307
890307

413
413
413
413
413
413
413

. 6-
1+
.3+
. 6-
L+
. 8-
. 5+

[eoleololeo) Jolol

Kobayashi

Q
14767377
92869943
34016146

0.
0.
0.

890203
890203
890207
890207

046
046
046
046

2.7+
3. 3+
0.7-
0. 8+

Kobayashi

Q
14886839
90661411
39482789

0.
0.
0.

890329
890329
890330
890330

402
402
402
402

1.7+
1.6+
2.5+
1. 0-

Nakano
Q
-0.08121284

+0. 99263362
+0. 08990539

0.1+
1. 8-
2.0-

CO0O0oo!
=
+

. 0+
. 6-
.3+
. 0-

WORrEkr

. 8+
. 3-

roooO



M P. C

Resi du
830905
830906
830908
830909
830911
830911

14 616

als in seconds of arc
675 0.4- 0.3+ 830912 688
675 0.1+ 0.9+ 830912 688
675 0.0 0.9+ 831009 675
675 0.0 1.4+ 831009 675
688 0.1+ 1.5- 890302 809
688 0.2- 1.3- 890302 809
1983 RX = 1982 DK2 = 1989 FF

Epoch

M 335.
n 0.
a 2.
e 0.
P 3.
Resi du
820221
820221
830807
830907

1984 J
Epoch

M 322.
n 0.
a 3.
e 0.
P 5.
Resi du
811204
811204
840502
840505

1989 COct. 1.0 ET = JDE 2447800.
33635 (1950. 0)
29857203 Peri. 338.96507
2170262 Node 319. 26240
1702190 I ncl . 4.36490
30 H 13.5
als in seconds of arc
046 2.3- 0.4- 830907 046
046 2.2+ 0.0 830908 046
095 2.1- 0.3+ 830908 046
046 2.7+ 1.9+ 890329 896
A2 = 1981 XBl1l = 1989 GG
1989 Oct. 1.0 ET = JDE 2447800.
97382 (1950. 0)
18782331 Peri. 219.54487
0197472 Node 54. 86614
0598008 I ncl . 10. 83981
25 H 12.5
als in seconds of arc
511 0.5- 0.2+ 840525 095
511 0.4+ 0.0 890406 402
095 0.2+ 0.0 890406 402
095 0.4+ 0.5+ 890408 402

1984 UKl = 1988 XS2

Epoch

M 36.
n 0.
a 2.
e 0.
P 3.
Resi du
841026
841026
841028
841028

1989 Oct. 1.0 ET = JDE 2447800.
10107 (1950. 0)
26028129 Peri. 251.26885
4294518 Node 227.29018
1257026 I ncl . 3. 76806
79 H 13.5
als in seconds of arc
688 0.3- 1.6- 841029 046
688 2.8+ O0.2- 841029 046
046 3.1- O0.6- 841030 046
046 0.2+ 1.0+ 841030 046

1985 CJ1 = 1989 FK

Epoch
M 111.

O DS
WOoONO

1989 Oct. 1.0 ET = JDE 2447800.5
51516 (1950. 0)

. 26238202 Peri.  53.74393

. 4164621 Node  58.83808

. 1273534 I ncl . 3. 89099
.76 H 13.5

oONND

ONREFE @

G

. 6+
. 6+

cooooo

. 5+
e
. 6-
. 4-

wENO  ©

e
1+
. 0-
. 5-

6- . 6+
5-
L2+
.9+
.3+

. 5+

1-
4-

cocooNnOo

(J-P)
P

+0. 47365259

-0.79673939

- 0. 37531263
0. 25

2. 1+
2. 7-
1. 8-
4.4+ Y

(J-P)
P

+0. 06761992

- 0. 86108045

- 0. 50395238
0. 25

3-
8+
6+
3-

0.0
1. 2-
0.1-
1.1+

(J-P)
P

- 0. 47655965

+0. 82929680

+0. 29181796
0.25

1.3+
0.7-
0. 9+
0.2+

P

- 0. 38241499

+0. 82444340

+0. 41719523
0.25

1989 MAY 20

890302
890303
890303
890303

809
809
809
809

0. 9-
1.6+
0. 3+
0. 3+

Nakano

Q
87931014
40377711
25254253

+0.
+0.
+0.

890329
890401
890403
890413

896
896
896
896

0. 5+
3. 0-
2.0+
0.7+

Nakano

Q
+0. 98578547
+0. 13552627
- 0. 09929566

890409 402 1.0-
890409 402 0. 2-

Nakano

Q
. 87781493
. 43062874
. 20976140

[
[eleole]

881211
881211
881214
881214

877
877
877
877

Kobayashi

Q
-0. 92216430
- 0. 36891544
-0.11625145

GORrF

cooo

woon

L2+ Y
.0+ Y
. 5-
. 9-

Y

. 5+



M P. C 14 617
Resi dual s in seconds of arc
850215 046 1.2+ O0.2- 850220 046 1.1+ O.4-
850215 046 1.7- 0.1+ 890329 372 0.8+ 0.1+
850216 046 0.2- 0.4+ 890329 372 1.2- 2.0+
850216 046 0.6- 0. 1- 890404 372 1.7+ 1.09-
850220 046 0.1+ 0.2+ 890404 372 1.2+ 1.09-
1985 FH = 1989 GC
Epoch 1989 Cct. 1.0 ET = JDE 2447800. (J-P)
M 39.71287 (1950. 0) P
n 0. 25307678 Peri . 31. 77015 -0.96803389
a 2.4753430 Node 162. 25256 -0. 25039261
e 0. 1384150 I ncl . 9.42364 -0.01462658
P 3. 89 H 13.5 G 0.25
Resi dual s in seconds of arc
850217 809 0.5- 0.2+ 850222 809 0.7- 0.4+
850217 809 0.1- 0.2+ 850223 809 0.1+ 1.2+
850217 809 0.2+ 0.1+ 850223 809 0.2+ 1.2+
850218 809 1.2- O.5- 850223 809 0.4+ 1.2+
850218 809 0.8- 0. 3- 850224 809 0.1+ 0.6+
850218 809 0.4- 0. 3- 850224 809 0.5+ 0.5+
850219 809 0.8+ 1.7- 850224 809 0.6+ 0.8+
850219 809 0.9+ 1.6- 850226 809 1.2+ 0.3+
850219 809 1.2+ 1.7- 850226 809 1.5+ 0.2+
850220 809 0.3- 0.5+ 850226 809 1.6+ 0.1+
850220 809 0.2- 0.5+ 850227 809 1.1+ 0. 4-
850220 809 0.1- 0.2+ 850227 809 1.0+ O0.4-
850221 809 0.7- O0.5- 850227 809 1.1+ O.4-
850221 809 0.7- O.6- 850228 809 0.8- O0.1-
850221 809 0.8- O0.4- 850228 809 0.5- 0.0
850222 809 0.8- 0.3+ 850315 046 0.1- 0.2+
850222 809 0.8- 0.4+ 850315 046 1.4- 0.6+
1985 HL = 1989 FD
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 44.94371 (1950. 0) P
n 0. 24060221 Peri . 14.57143 -0.99290042
a 2.5601749 Node 172. 13944 -0.11756115
e 0. 2512905 I ncl . 6. 88430 -0.01811454
P 4.10 H 14.0 G 0.25
Resi dual s in seconds of arc
850418 046 0.1- 2.4+ 890326 400(11.6+ 2.9+)
850419 046 0.3- 2.8+ 890326 400 (8.9+ 0.2+)
850419 046 0.5- 1.1+ 890326 400(10.5+ 3.0+)
850419 046 0.1+ O.1- 890326 046 3.1+ 1.6-
850420 046 0.1- O0.7- 890326 046 2.3+ 0. 3-
850420 046 0.4+ 0.2+ 890327 046 0.9+ 1.2-
850511 675 0.9+ 4.7- 890327 046 2.4+ 1. 8-
1985 KA
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 12.16764 (1950. 0) P
n 0. 27166406 Peri . 79.94179 +0. 79432053
a 2.3611011 Node 249. 69047 -0. 58860894
e 0. 2927509 I ncl . 22.20419 +0. 15031439
P 3.63 H 13.5 G 0.25

From 18 observations 1985 May 18- Aug.

14, nean resi dual

1989

890411 372
890411 372
890412 372
890412 372

Nakano

MAY 20

Q
+0. 24580368
- 0. 93545730
- 0. 25396888

850320
850320
850321
850321
850324
850325
850325
850326
850326
890404
890404
890405
890405
890406
890406

046
046
688
688
046
046
046
046
046
391
391
391
391
391
391

LT
. 0-
L2+
. 5-
L2+
. 5+
. 5-
.3+
. 0+
. 4-
. 8-
. 5-
e
. 8+
. 5+

PNOOONANENRFRPOWER

Kobayashi

+0.

Q
11781353

- 0. 95096746
- 0. 28597353

890328
890328
890330
890330
890330

046
046
400
400
400

Bar dwel |

Q
+0. 49340178
+0. 76942675
+0. 40563181

1". 3.

PNFR,OO

onNwE

PORRPNNORRPNOOAMARO

. 5+

.9-)
. 6-
.3+
. 5-
. 0-
L2+
L T+)
.-
. 0-
.3+
.0+
.9+
.4+

. 5-
. 3-
1+
. 0+
.3+



M P. C 14 618
1985 TB
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 326. 30525 (1950. 0)
n 0. 23874088 Peri . 67.00770
a 2.5734645 Node 23. 36136
e 0. 5684536 I ncl . 26. 82248
P 4.13 H 15.5 G
From 31 observati ons 1985 Cct.
1986 AE
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 337. 26599 (1950. 0)
n 0. 21853729 Peri. 110.06897
a 2.7297258 Node 290. 40203
e 0. 3765449 I ncl . 28.99122
P 4.51 H 13.5 G

P

+0. 03283243

+0. 66872820

+0. 74278168
0. 25

14- 1986 June 7, nean

P

+0. 65042028

+0. 37669815

+0. 65958469
0. 25

resi

From 13 observati ons 1986 Jan. 10- Apr. 8, nean residua

1986 EZ4 = 1974 YS

Id. T. Kobayashi (MPC 12581)

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 30.03084 (1950. 0)

n 0. 27806239 Peri. 128.56173

a 2.3247409 Node 3.51159

e 0. 1848042 I ncl . 0. 84301

P 3.54 H 14.0 G
Resi dual s in seconds of arc

741216 552 0.6+ 1.8+ 860305 809 O.
741216 552 0.9- 1.4+ 860305 809 O.
741217 552 2.5+ 1.0- 860309 413 1.
741217 552 1.8- 1.2- 860309 413 (4.
860304 809 0.5+ 0.6+ 860310 809 O
860304 809 0.5- 0.0 860310 809 1
1986 QU

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 336. 18853 (1950. 0)

n 0. 22982206 Peri . 58. 43648

a 2.6396210 Node 81. 06681

e 0. 2672335 I ncl . 31. 39906

P 4.29 H 12.0 G
Resi dual s in seconds of arc

860404 675 0.3- 0.0 860610 675 O.
860404 675 0.5+ 0.6+ 860610 675 O.
860505 675 2.0- 0.9+ 860718 675 O.
860508 675 0.3- O0.6- 860718 675 O.
860509 675 0.9- 0.0 860719 675 O.
860609 675 0.7+ 0. 3- 860719 675 O.
860609 675 0.5+ O0.1- 860815 675 O
1986 PWF = 1981 TV3 = 1989 AL4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 223. 32364 (1950. 0)

n 0. 18100892 Peri. 116.89155

a 3. 0950685 Node 190. 59362

e 0. 1681327 I ncl . 1.16156

P 5. 45 H 12.5 G

1+

+0. 40138444
+0. 65794493
0.25

4+
5+
1-
1-
0
2-

OO0OO0Or OO

P
-0. 67007594
+0. 67634739
+0. 30586343

0.25
8+ 0. 2-
7+ 0. 4-
7- 0.4+
6+ 0.2-)
.7+ 1.0-
.1+ 0. 8-
P
-0. 63718051

7-
8-

1+
.3+
.3+
.3+
.2+

(J-P)
P

+0. 60852246

- 0. 73502440

- 0. 29906445
0. 25

860310
860310
860314
860314
881201

860815
860816
860816
880916
880916

1989 MAY 20

Bar dwel |

Q
-0. 98331478
-0.11143256
+0. 14378748

dual 0".9.

Bar dwel |

Q
-0. 60876154
+0. 77785244
+0. 15606075

0". 6.

Kobayashi

Q
. 74229200
. 61104629
. 27500002

[
[elele]

413 0. 6-
413
809 O.
809
054

Bar dwel |

Q
. 57368081
. 81708581
. 05710614

o
eoleole]

675
675
675
474
474

CO000
WoOhrOO
+ +

=+

Nakano

Q
+0. 79352790
+0. 56187624
+0. 23368475

POk OF

co0o00O

L2+
. 4-

5-

. 9-
.3+



M P. C 14 619
Resi dual s in seconds of arc
811007 095 0.1+ 0. 4- 860831 095 0. 6-
860806 095 1.2+ O.4- 860908 095 0.1+
860808 095 0.9- 0. 4- 890104 413 0.6+
1986 PX4 = 1988 DP2
Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 280. 92463 (1950. 0)
n 0. 25790729 Peri. 312.54370 +0
a 2.4443326 Node 28. 18009 -0
e 0.2136111 I ncl . 1. 15533 -0
P 3.82 H 13.5 G
Resi dual s in seconds of arc
860808 095 0.2+ 0.6+ 880221 809 0.7+
860813 095 0.3+ O0.6- 880221 809 0.0
860830 095 0.2+ 0.2+ 880221 809 O0.6-
1986 QX3 = 1977 DE2
ld. T. Kobayashi (MPC 12207)
Epoch 1989 Cct. 1.0 ET = JDE 2447800. (J
M 329. 72734 (1950. 0)
n 0. 25288784 Peri. 163.36214 +0
a 2. 4765757 Node 115. 22308 -0
e 0. 1574577 I ncl . 3.57177 -0
P 3.90 H 13.5 G
Resi dual s i n seconds of arc
770218 381 0.9+ 0. 3- 860903 809 1.0-
770218 381 0.1- 0.8+ 860903 809 0. 8-
770219 381 0.2+ 0.5+ 860904 809 O0.1-
770219 381 0.5- 0.6+ 860904 809 0.1+
860831 809 0.1+ 0.3+ 860904 809 0.2+
860831 809 0.0 0. 3+ 860904 809 1.1-
860831 809 0.1+ 0.2+ 860904 809 1.0-
860901 809 0.9- 0.5+ 860904 809 0. 8-
860901 809 0.9- 0.2+ 860905 809 0. 3-
860901 809 0.7- 0.3+ 860905 809 0. 3-
860901 809 0.4- 0.4+ 860905 809 0. 4-
860901 809 0.4- 0.3+ 860905 809 0. 1-
860901 809 0.3- 0.2+ 860905 809 0.0
860902 809 0.3- O0.1- 860905 809 O0.1-
860902 809 0.4- O0.1- 860906 809 0.0
860902 809 0.4- O0.1- 860906 809 0.1+
860903 809 1.0- O.2- 860906 809 0.0
1986 VT = 1975 VY2 = 1989 EE2
Id. T. Kobayashi (MPC 13153), S. Nakano
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J
M 251. 95249 (1950. 0)
n 0. 18084023 Peri. 129.06684 +0
a 3. 0969930 Node 195. 40028 -0
e 0. 1686739 I ncl . 1. 26257 -0
P 5.45 H 11.5 G
Resi dual s i n seconds of arc
751102 095 0.8- 1.0- 861107 046 0. 8-
751107 095 2.0+ 2.4- 861107 046 1.0-
861103 046 1.0- 0.8+ 861109 046 1.5+
861103 046 0.4+ 0. 4- 861109 046 0.0

0. 6+
0.7+
0.1+

P
. 94386738
. 29683475
. 14492581
0.25

0.6+
0. 1-
0. 9+

-P)

P
. 14978345
. 91403675
. 37696384
0.25

2.
3-
1+
0
0
.2+
.2+
.2+
0
1-
2.
.2+
.2+
2+
.3+
L1+
L1+

CO0000000000000000

-P)
P

. 81373211
. 53982689
. 21546920
0.25

1.7+
0.6+
0.2+
0.1+

1989 MAY 20

890104 413 O0.1-

890110
890110

413
413

1
1

Kobayashi

+0.
+0.
+0.

880223
880223
880223

. 6-
.2+

Q
33018736
86046813
38803466

809 0.2+
809 (4. 5+
809 (7. 7+

Nakano

+0.
+0.
+0.

860907
860907
860907
860909
860909
860909
860911
860911
860911
890326
890326
890327
890327
890328
890328
890330
890330

Q
98711124
15997737
00431799

809
809
809
809
809
809
809
809
809
046
046
046
046
046
046
046
046 (

Nakano

+0.
+0.
+0.

890306
890306
890307
890307

0
1
1
0
1
1
1
1
1.
0
0
0
2
1
1
1
4

. 8+
1+
1+
. 8+
. 0+
.2+
L+
. 5+
7+
. 2-
.3+
. 6+
. O-
1+
.2+
. 0-
.2+

Q
58121064
75198368
31098993

046 0.7+
046 0. 7-
046 (4.5+
046 0. 2-

N

NOOORPENORPRPFPROOOO0O

Cooo

. 1-
.9+
. 6-



M P. C 14 620
1987 DD
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 279. 14305 (1950.0)
n 0. 23076144 Peri . 0. 01523
a 2.6324525 Node 84. 63024
e 0. 1025829 I ncl . 29. 82005
P 4.27 H 12.5

From 10 observations 1987 Feb. 25- May 9,

1987 QW = 1980 WP2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 161. 51456 (1950. 0)

n 0. 25920041 Peri . 143. 48451
a 2.4361962 Node 225. 07338
e 0. 1871985 I ncl . 2.02296
P 3.80 H 14.0

Resi dual s in seconds of arc

801130 095 0.5+ 0.09- 870822 809
801210 095 0.4- 0.8+ 870822 809
870821 809 0.7+ 1.5- 870825 809
870821 809 0.1- 1.2- 870825 809
870821 809 0.6+ 2.0- 870825 809

1987 SO = 1989 AQb

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 234. 23696 (1950. 0)

n 0. 28383168 Peri . 27. 95150
a 2.2931353 Node 288. 97635
e 0. 2751359 I ncl . 5.06125
P 3. 47 H 14.0

Resi dual s in seconds of arc

870919 688 0.3+ 0. 6- 871016 688
870919 688 1.6- O0.2- 871025 054
870926 688 1.5+ 0.9+ 871026 688
870926 688 0.4+ 0.6+ 871026 688
871016 688 0.0 0. 4- 890104 413
1987 SS9 = 1989 A4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 103. 41120 (1950. 0)

n 0.17472980 Peri. 290.72263
a 3.1687812 Node 112. 95272
e 0. 1950384 I ncl . 2.62822
P 5.64 H 13.5

Resi dual s in seconds of arc

870919 071 0.7+ 3.1- 870930 033
870919 071 1.8+ 3.1+ 870930 033
870920 071 0.9- 1.0- 871001 033
870921 071 1.8- 2.3+ 890104 413
1987 YK = 1980 BT

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 232. 00398 (1950. 0)

n  0.23787337 Peri. 298.41600

a 2.5797176 Node  65.72747

e 0.2050400 I ncl . 4. 88403

P 4.14 H 13.0

G

ococoo @

G

Coookr ©

Cooor ®

+0. 09335334
+0. 91337795
+0. 39626489
0. 25
mean resi dua

+0. 98860344
+0. 12840536
+0. 07858308

0. 25

4-
6-

7+
2+

.9+

P

P

1.3+
1.5+
1.2+
0. 8+
0. 3+

(J-P)

P
+0. 72876611
- 0. 64353292
- 0. 23401994

0. 25

1-
3-
1+
7+
4-

1. 2-
0.7-
0. 8+
0. 8+
0. 8+

(J-P)
P

+0. 72235835
+0. 65026815
+0. 23526528

0.25

.2+
. 5-
. 5+
. 3-

+0. 99447509
+0. 09728691
-0. 03942786

0.25

0.0
0. 4-
0.0
1.2+

P

1989 MAY 20

Bar dwel |

Q
- 0. 86380889
-0.12361185
+0. 48842022

0".6.

Kobayashi

Q
- 0. 14845402
+0. 91818579
+0. 36728227

870827 809 1. 3-
870827 809 1. 2-
870827 809 0.4+

Nakano

Q
+0. 67966172
+0. 63814847
+0. 36169944

890104 413
890110 413
890110 413

1.1+
2. 0-
1.3+

Nakano

Q
- 0. 69022859
+0. 65722672
+0. 30271692

890104 413 0.1+
890110 413 1.0-
890110 413 1.1+

Kobayashi

Q
-0. 07067914
+0. 89826715
+0. 43372870

0. 3-
0. 4-
0.2+

0. 3+
0. 6+
1. 6-

0. 4-
0. 3+
1. 2-



M P. C 14 621 1989 MAY 20
Resi dual s in seconds of arc
800123 095 0.5- 1.5- 871225 372 1.8- 0.0 880122 511 2. 3-
871219 372 1.8- 0.2+ 871227 372 5.1+ 1. 8- 880122 511 1.1-
871219 372 0.2+ 4.0+ 871227 372 4.3+ 1. 4- 880122 511 1.1-
871221 372 0.5- 1.1- 880113 372 2.4+ 2.7- 890305 372 1.3+
871221 372 3.1+ 1.1- 880113 372 0.2+ 1.5- 890305 372 3.3+
871223 372 6.0- 1.7+ 880121 511 3.1- 3.4+ 890308 372 1. 3-
871223 372 1.9+ 0.3+ 880121 511 0.2- 1.7+ 890308 372 2.9-
871225 372 3.5- 0.3+ 880121 511 4.1+ 1.4+
1988 AA5 = 1982 SN12 = 1982 SR12
Id. H Gshi, N S Chernykh (d)
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) G sh
M 163. 42924 (1950. 0) P Q
n 0.21109669 Peri. 207.14161 +0. 77123995 -0. 63606142
a 2.7935040 Node 192. 45173 +0. 60287594 +0. 74239328
e 0. 2851955 I ncl . 6. 60346 +0. 20427809 +0. 21042361
P 4. 67 H 13. 6 G 0.25
Resi dual s i n seconds of arc
820919 095 0.4+ O0.7- 880114 809 0.2- O0.1- 880120 809 O0.5-
820919 095 (1.1- 7.0-) 880114 809 0.1- O.4- 880121 809 0. 2-
820924 095 1.2- 2.1+ 880116 809 0.2+ 0.4+ 880121 809 0. 2-
820927 095 0.8+ 1.4- 880116 809 0.2+ 0.5+ 880123 809 0.1+
880113 809 0.2- 0.1+ 880116 809 0.4+ 0.1+ 880123 809 0. 6-
880113 809 0.6+ 0.1+ 880118 809 0.3- 0. 2- 880125 809 0. 1-
880113 809 1.1+ 0.2+ 880118 809 0.3- 0.1+ 880126 809 0. 3+
880114 809 0.4- 0. 2- 880120 809 0.7- O0.2- 880128 809 1.0+
1988 CU7 = 1988 E& = 1961 TO = 1986 SG
ld. H Kaneda (d), S. Nakano (d), T. Kobayashi
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi
M 8.72274 (1950. 0) P Q
n 0. 27567360 Peri. 300.41710 +0. 47489518 +0. 88003317
a 2.3381513 Node 357. 92286 -0. 76451999 +0.41028818
e 0. 0443513 I ncl . 6.37123 -0.43587125 +0. 23917612
P 3.58 H 13.0 G 0.25
Resi dual s in seconds of arc
611007 760 O0.1- O0.7- 880211 399 2.2+ 0. 3- 880219 399 2.9+
611007 760 O0.1- 1.1+ 880211 399 0.8+ 0.9+ 880219 399 2.0+
860930 046 1.7- 2.0- 880215 399 1.9- 0.1+ 880219 399 0. 8-
860930 046 2.1+ 1.4+ 880215 399 1.1- O.5- 880312 054 0. 8-
880211 399 0.3- 1.5+ 880215 399 0.7- 0.5+ 880312 054 2.7-
1988 GB
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 169. 45456 (1950. 0) P Q
n 0. 35520062 Peri. 222.28700 -0. 45885795 +0. 88039317
a 1.9746353 Node 21. 27912 -0. 70087146 -0.27576158
e 0. 3330446 I ncl . 19. 27896 -0.54610309 -0. 38582823
P 2.77 H 16.5 G 0.25
From 21 observations 1988 Mar. 19-July 14, nean residual 1".1.
1988 RR = 1971 TQ = 1978 TA9 = 1978 VU15 = 1980 FZ7
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano
M 117. 74476 (1950. 0) P Q
n 0. 28740883 Peri. 324.58709 +0. 95932695 +0. 28216086
a 2.2740683 Node 19. 02945 -0. 25238753 +0. 87119903
e 0.1073936 I ncl . 1.54262 -0.12646080 +0. 40174307
P 3.43 H 14.0 G 0.25

NOPRRPROoOoR

CO0O0O0o00o

cooor

8-

. 3-
. 3-
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.4+
. 9-
1+
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M P. C. 14 622 1989 MAY 20
Residual s in seconds of arc
711010 095 0.7+ 1.5- 880913 399 0.9+ 0.0 880917 399 3.1-
781009 095 0.9- 1.0+ 880913 399 3.4+ 0.7+ 880917 399 0.0
781101 095 0.6+ 0. 2- 880913 399 1.7+ O0.7- 881016 071 O0.5-
800323 809 0.2- 0.4- 880917 399 1.3+ 0.6+ 881016 071 1. 3-
880818 511 2.3- O0.1- 880917 399 0.6+ O0.5-
880818 511 0.4- O0.1- 880917 399 1.3- 0.7-
1988 VP4
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |
M 64.54042 (1950. 0) P Q
n 0. 28949573 Peri. 215.53472 -0.72745932 -0. 65708603
a 2.2631219 Node 282. 12727 +0. 66694255 -0.60948328
e 0. 6527981 I ncl . 11. 65966 +0. 16121589 - 0. 44358548
P 3.40 H 15.5 G 0.25
From 23 observations 1988 Sept. 13-1989 Apr. 16, nean residual 1".0.

1989 BNl = 1971 U2 = 1975 TB7 = 1985 DG3

cooo

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano

M 85.22739 (1950. 0) P Q

n 0. 23994391 Peri. 303.80304 -0. 06405850 -0.99629439

a 2.5648606 Node 149. 71346 +0. 94905839 -0.07859953

e 0.1716533 I ncl . 6. 53456 +0. 30852014 +0. 03492289

P 4.11 H 13.5 G 0.25

Resi dual s in seconds of arc

711021 805 1.3+ 1.4+ 890129 046 2.3+ 1.0+ 890201 046 3. 2-
711021 805 0.5+ 0.7- 890129 046 2.6+ O0.1- 890201 046 3.9-
711021 095 1.8- 0.9- 890130 046 0.1- O.5- 890305 033 0.1+
751010 033 0.3+ 0.5- 890130 046 0.9+ 1.8+ 890305 033 0. 3+
850220 675 0.1- 0.0 890131 046 1.1+ O0.1-

850222 675 0.1- 1.2- 890131 046 0.0 0. 3-

1989 CH1

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Bar dwel |

M 65. 03563 (1950. 0) P Q

n 0. 23442753 Peri . 23. 48502 -0. 83299910 -0.50489624

a 2. 6049355 Node 124. 24904 +0. 45423061 -0. 85756712

e 0.0473494 I ncl . 15. 88578 +0. 31589088 -0.09827724

P 4.20 H 12.0 G 0.25

From 9 observations 1989 Feb. 6-May 1, nean residual 0".5.

1989 CS2 = 1987 SU5

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano

M 319. 53730 (1950. 0) P Q

n 0. 27553120 Peri . 50. 99238 -0.36300448 +0.93113348

a 2.3389614 Node 197. 81818 -0. 88624529 -0. 35658720

e 0. 0651249 I ncl . 6. 54948 -0.28774472 -0.07639378

P 3.58 H 14.5 G 0.25

Resi dual s i n seconds of arc

870929 054 0.2+ O0.5- 890204 809 1.1- 0.4+ 890302 809 O0.6-
870930 054 0.6- 0.1+ 890207 809 (3.9+ 0.2-) 890302 809 0.1+
870930 054 0.4+ 0.4+ 890207 809 2.4+ 0. 3- 890303 809 0. 2-
890204 809 0.9- 0.0 890207 809 1.7+ O0.5- 890303 809 O0.5-
890204 809 1.7- 0.2+ 890302 809 0.1- 1.1+ 890303 809 0. 8+

POOOO



M P. C 14 623
1989 CJ3 = 1986 W1 = 1987 WD2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 88. 92967 (1950. 0)

n 0. 08449802 Peri. 180.49079

a 5.1432689 Node 243. 55389

e 0. 0543641 I ncl . 8.33120

P 11.66 H 10.5

Resi dual s in seconds of arc

861125 046 0.7+ 0.1+ 871126 033
861125 046 0.4+ 0. 4- 890204 809
861126 046 0.9+ 0. 2- 890204 809
861126 046 0.6- 0.3+ 890204 809
861128 046 0.3- 1.0+ 890207 809
861128 046 1.1- 0.2+ 890207 809
871126 033 0.2- 1.0- 890207 809

1989 CL3 = 1973 TT = 1978 WF2

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 133. 31319 (1950. 0)

n 0. 21000594 Peri. 147.38121
a 2.8031685 Node 241. 48482
e 0. 2291816 I ncl . 6. 82561
P 4.69 H 13.0

Resi dual s in seconds of arc

731001 095 0.2+ O0.7- 890207 809
781129 675 0.6- O0.5- 890207 809
781130 675 0.6+ 0.6+ 890302 809
890204 809 1.4+ 0.6+ 890302 809
890204 809 1.0+ 1.1+ 890302 809
890204 809 1.3+ 0.5+ 890302 809
890207 809 1.7+ 0.3+ 890302 809

1989 CA3 = 1969 TX = 1980 TRY

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 137. 60277 (1950. 0)

n 0. 26904452 Peri. 201.98912

a 2.3764070 Node 204. 68661

e 0. 1531174 I ncl . 6. 15468

P 3. 66 H 14.5

Resi dual s in seconds of arc

691007 095 O0.5- 1.3+ 890207 809
691016 095 O0.5- 2.2+ 890207 809
801010 095 1.0+ 3.4- 890302 809
890204 809 0.9- O0.4- 890302 809
890204 809 0.9- O0.4- 890302 809
890204 809 1.1+ O.7- 890302 809
890207 809 1.1+ 0.2+ 890302 809

1989 EF = 1978 TW = 1978 VGl4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 51.39947 (1950. 0)

n 0. 23019212 Peri . 15. 15590
a 2.6367965 Node 169. 25145
e 0. 1058718 I ncl . 13. 91931
P 4.28 H 12.0

G

COoo0orRoo O

L4+

PROOoooE O

. 8+

NEOOFROOo O

(J-P)
P

+0. 43775097
+0. 82535718
+0. 35659447

0.25

2- 0.
4+
1+
3+
2-
1-

PRPRPOOO

(J-P)
P

+0. 87239389
+0. 41908802
+0. 25158326

0.25

9+
8+
1+
0
5-
2.
8-

rooOOoO0O

(J-P)
P

+0. 68702799
+0. 68159243
+0. 25184182

0.25

3+
2+
1+
6+

6-
2-

0000000

(J-P)
P

-0. 99561110
- 0. 08860601
+0. 03012481

0.25

7-
3-

. 5+
1+
. 6+
.9+
.2+

.3+
. 6+

8-
3-
8-
5-
0-

9+
5+
0
2+
0
0
0

1989 MAY 20
Nakano
Q
-0. 88968737
+0. 45487193
+0. 03934357
890302 809 O0.1-
890302 809 0.0
890302 809 O0.6-
890303 809 0.2+
890303 809 0. 2-
890303 809 O0. 8-
Nakano
Q
-0.47751774
+0. 84066064
+0. 25547310
890302 809 1.5-
890303 809 0.1+
890303 809 0. 2-
890303 809 0. 4-
890303 809 O0.7-
890303 809 1.5-
890303 809 1.2-
Nakano
Q
-0. 72524994
+0. 66457756
+0. 17985883
890302 809 1.6-
890303 809 1.9+
890303 809 1.6+
890303 809 1.6+
890303 809 1.1-
890303 809 1.4-
890303 809 O0.6-
Nakano
Q
+0. 08213287
-0.98156047
-0.17260715

CO0O0o00o Cooroo

CO0O0o00o



M P. C 14 624
Resi dual s in seconds of arc
781002 095 1.3+ 3.0+ 890405 675
781101 095 1.4- 1.9- 890406 675
890304 675 (7.3+ 2.8-) 890406 675
890305 675 0.8+ O0.1- 890406 402
890405 675 2.6+ 0. 4- 890406 402

1989 EL1 = 1976 HF

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 23.26903 (1950. 0)

n 0. 22676718 Peri . 45. 35243
a 2.6632797 Node 170. 87867
e 0.2271092 I ncl . 13. 12987
P 4.35 H 12.5

Resi dual s i n seconds of arc

760423 095 0.6- O0.6- 890305 675
760503 095 0.5+ 0.2+ 890306 675
890305 675 0.4+ 0.3+ 890406 675
1989 EK2 = 1985 HR = 1986 SV

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 330. 40255 (1950. 0)

n 0. 24090010 Peri. 251.37047
a 2. 5580690 Node 32.81300
e 0. 1810833 I ncl . 7.91737
P 4.09 H 13.0

Resi dual s i n seconds of arc

850421 046 0.1- 0.8+ 861003 046
850421 046 0.1+ 1.0- 861003 046
860930 046 3.5- 1.6+ 890305 372
860930 046 1.0- 1.9+ 890305 372
861001 046 2.3+ 0. 2- 890308 372
861001 046 4.1+ 1.3+ 890308 372

1989 EY2 = 1980 TY4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 250. 30072 (1950. 0)

n 0. 28186903 Peri . 67.99845

a 2.3037677 Node 244. 93666

e 0. 1359108 I ncl . 5. 94440

P 3.50 H 13.5

Resi dual s in seconds of arc

801008 675 0.1- O0.1- 890204 809
801009 675 0.5- 1.4- 890204 809
801010 675 0.6+ 1.5+ 890302 809
890204 809 0.0 0. 1- 890302 809
1989 FB

Epoch 1989 Apr. 4.0 ET = JDE 2447620.5
M 206. 54346 (1950. 0)

n 0. 92631496 Peri. 333.60753

a 1. 0422301 Node 23. 48555

e 0. 2506324 I ncl . 14. 16260

P 1.06 H 17.0

From 11 observations 1989 Mar. 31- My

ococoo @

G

RNOOR

coo ®

woooNe @

.2+
. 8+
. 6+

3-
8-

(J

- 0. 80369125
- 0. 58969962
-0. 07959104

3-
5+
1-

(J

+0. 24013271
- 0. 83057070
- 0. 50248243

3+
4-
3-
o+
1-

1+

(J

+0. 67665361
-0.70794647
- 0. 20236523

. 2-
.3+
. 5+
. 9-

+0. 99332887
+0. 00811659
-0.11502986

1-
. 8-
. 8-
. 0+
1+

-P)
P

0.25

0.0
1. 0-
0.2+

-P)
P

0.25

4-
9-
2.
1-
2.
. 6+

oRoENhE

-P)
P

0.25
0. 3-
0.2+

0.7+
0.4+

P

0.25

1989 MAY 20

890408 402( 10. 5-
890408 402(12. 1-

1. 0-
890409 402 0. 6-

890409 402

Nakano

Q
+0. 59395591
-0. 78691518
-0.16727489

890406 675
890408 675

Nakano

1.1+
1.1-
890408 675 0. 5-

Q
+0. 96786600
+0. 24465292
+0. 05814081

890411
890411
890412
890412

372
372
372
372

Nakano

2.0-
1.2+
1. 2-
1. 0-

Q
+0. 73030078
+0. 61027613
+0. 30695897

890302
890303
890303
890303

809
809
809
809

Bar dwel |

cooo

abrhphO

Q
+0. 06156382
+0. 80614242
+0. 58851023

+ +

OOk

OORr o
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+ +

cooo

1+
4+
. 6-

3+ Y
. 7-
7+ Y
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M P. C 14 625
1989 FC
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 248. 63651 (1950. 0)
n 0.95324229 Peri. 254.96369
a 1.0225091 Node 179. 87083
e 0.3570535 I ncl . 4.91140
P 1.03 H 21.0
From 15 observations 1989 Mar. 31-May 2,

1989 FJ = 1970 AK = 1980 KW= 1982 UAS

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 55. 39240 (1950. 0)

n 0.21411578 Peri. 123.08292

a 2.7671825 Node 39. 19838

e 0. 1427899 I ncl . 6. 96053

P 4.60 H 12.0 G
Residual s in seconds of arc

700104 095 0.1+ 0.7- 890402 391 2.
800517 095 0.2- 0.2+ 890402 391 2.
821020 033 0.1- 0.1+ 890404 391 O.
890330 391 (8.4- 0.9+) 890404 391 O.
890330 391 (9.6- 0.5-) 890405 391 1.
890331 391 (6.5- 0.8+) 890405 391 2.
890331 391 1.4- 1.5+ 890406 391 O
1989 FO = 1949 OM = 1979 QQ7 = 1981 AX1
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 274. 11405 (1950. 0)

n 0. 26477837 Peri. 204.74326

a 2.4018601 Node 116. 39465

e 0. 0375515 I ncl . 3. 59463

P 3.72 H 13.0 G
Residual s in seconds of arc (or two dec
490728 024 0.1- 1.2- 871118 372 O
490730 024(0.08+ 0.06-) 871126 046 3.
790820 095 1.7+ 1.5- 871126 046 3
810108 381 1.8+ 1.0+ 890326 046 O.
810108 381 0.4- 1.2+ 890326 046 O.
871118 372 0.3- 4.6- 890327 046 1
1989 GA = 1938 DB = 1982 DC3 = 1982 DMb
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 117. 87437 (1950. 0)

n 0. 29162409 Peri. 137.38623

a 2.2521016 Node 347. 34233

e 0. 1074225 I ncl . 4. 20759

P 3.38 H 13.5 G
Residual s in seconds of arc (or two dec
380222 012 2.3- 3.7+ 871021 657 2.
380225 012(33.8- 63.4-) 890401 896 (2.
380303 012 2.7+ 3.0- 890403 809 O.
380307 012(0.47+ 0.00-) 890403 809 O.
820222 704 0.3- 0.1- 890403 809 1.
820227 010 0.3+ 1.3- 890405 809 O.
871021 657 2.8+ 4. 8- 890405 809 1.

1989 MAY 20

Mar sden

P
+0. 26159973
+0. 91513168
+0. 30675656

Q
-0. 96517643
+0. 24797213
+0. 08333236

0. 25
mean residual 0".5.
(J-P) Nakano
P Q
- 0. 94865936 -0. 30688656
+0. 23442539 - 0. 84473587
+0. 21234443 - 0. 43845405
0. 25
3+ 1.6+ 890406 391 1. 8-
2+ 0.3+ 890413 391 1.4-
0 0.6+ 890413 391 (3.9-
1- 0.3+ 890428 391 0.5+
4- 0.9+ 890428 391 0. 4-
1- 1.3+ 890429 391 2.3+
.5+ 0.1+ 890429 391 1.5+
= 1987 WK = 1987 W4
Nakano
P Q
+0. 77792085 +0. 62584749
- 0. 56553862 +0. 73629705
-0.27387079 +0. 25725779
0. 25
mals in units of degrees)
.5+ 1.7- 890327 046 2.1-
6- 0. 4- 890328 046 0. 2-
.3+ 1.7+ 890328 046 1.2+
4- 0.5- 890330 046 2. 8-
8+ 1.2- 890330 046 0. 3-
1+ 1.9-
= 1987 UV2
(J-P) Nakano
P Q
-0.57008919 -0. 82142549
+0. 73260640 - 0. 49939462
+0. 37186849 -0. 27543634
0. 25
mals in units of degrees)
0+ 5. 3- 890405 809 1.5-
6+ 9.9-)Y 890405 896 O0.7-
4- 1. 2- 890408 896 2.1+
5- 1.8- 890412 896 (4.0-
4- 1.5- 890429 896 (6. 1+
9- 1.0- 890429 896 0. 2-
3- 0.8-

PNEFEPNOERLDN

WRrAORPR

Coroo

. 0+

L 14)
. 5-
. 9-
. 5-
. 6-

. 3-
.0+
LT+ Y
4+)Y
.6-)
. 3-



M P. C 14 626
1989 &K = 1937 NT =

Id. B. G Marsden, H G sh

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5

M 203. 26183 (1950. 0)

n 0. 24198345 Peri. 312.33240

a 2.5504284 Node 91. 00999

e 0.0727746 I ncl . 15. 16980

P 4.07 H 11.0 G
Residual s in seconds of arc (or two dec
370714 078 (2.3+ 9.7-)X 890405 675 O
381123 020(44. 6+ 14.8+)X 890405 675 O.
381125 020 3.3- 0. 3- 890407 675 1
381216 029(0.06- 0.03+)X 890407 675 O
381221 020 3.6+ 0. 3- 890429 385 O.
400409 062 0.6+ 1.1+ 890429 385 0.
400410 062 0.1- 0.0 890429 054 0.
570607 081(0.17+ 0.02+) X 890429 054 O.
770609 808 0.7- O0.4- 890430 675 O
770609 808 0.0 0.9- 890430 675 O.
1989 JA

Epoch 1989 Apr. 4.0 ET = JDE 2447620.

M 320. 17131 (1950. 0)

n 0. 41795019 Peri. 231.63110

a 1.7716844 Node 61. 05258

e 0.4849069 I ncl . 15. 26545

P 2.36 H 16.5 G
From 15 observations 1989 Apr. 6- My 9.
2550 P-L = 1978 WI'll

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 165. 45471 (1950. 0)

n 0. 28139754 Peri. 226.98625

a 2.3063357 Node 56. 94929

e 0.2049243 I ncl . 2.13130

P 3.50 H 15.5 G
Resi dual s in seconds of arc

600924 675 0.3- 0. 3- 601017 675 O
600926 675 0.1- 0.0 601022 675 O
600928 675 0.6+ 0.9+ 601025 675 O

2566 P-L = 1981 EF41

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 175. 58587 (1950. 0)

n 0. 25851090 Peri. 239.05667
a 2. 4405262 Node 189. 98504
e 0. 1839528 I ncl . 1. 95096
P 3.81 H 15.5

Resi dual s in seconds of arc

600924 675 0.3- 0. 3- 601022 675
600926 675 0.1+ O0.4- 601025 675
600928 675 0.0 0. 4- 601026 675
600929 675 0.7+ 0.0 810302 413
601017 675 0.4+ 1.5+ 810302 413

PROOOo ®

1989 MAY 20

1938 WH = 1940 GM = 1957 LO = 1977 LN

(J-P) Mar sden
]

+0. 70150963

+0. 70624146

+0. 09543189

Q
-0. 66289427
+0. 59748330
+0. 45120383

0. 25
mals in units of degrees)
.3+ 0. 4- 890430 054 O0.7-
2- 1.0- 890501 883 1.1+
.4+ 0.0 890501 883 2.1-
.5+ 0.1- 890501 883 0. 3-
4- 2.5+ 890502 675 1.6+
4- 0.8+ 890502 675 2.2+
6- 0.5+ 890502 385 3.0-
8- 0.3- 890502 385 (6. 0-
A4+ 2. 7- 890509 385 1.2+
9- 2.7- 890509 385 0.6+
Mar sden
P Q
+0. 36143595 +0. 90348288
- 0. 75205349 +0. 42855464
-0.55116205 +0. 00772037
0. 25
Kobayashi
P Q
+0. 24040619 +0. 97017173
-0.87936175 +0. 23127676
-0.41100825 +0. 07264903
0. 25
.7- 0.0 601026 675 0.6+
.6- 0.5- 781129 675 0.5+
.7+ 0.0 781130 675 0. 5-
Kobayashi
P Q
+0. 35777445 -0. 93378938
+0. 86790874 +0. 33485207
+0. 34457490 +0. 12614077
0.25
5+ 0.4+ 810306 413 2.0+
2+ 0. 4- 810311 413 1. 3-
2- 0.2- 810315 413 0. 3+
8- 0.2-
.1+ 0. 8-

[olole]

PRPEPPRONERO

ocoo

3+

. 4-
.5+
.3+



M P. C 14 627 1989 MAY 20
2572 P-L = 1972 (R1

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) G sh

M 137. 17072 (1950. 0) P Q

n 0. 29436467 Peri. 113.16040 -0.53379852 -0. 84557920

a 2.2381016 Node 9.11288 +0. 75766591 -0. 48215700

e 0. 1002845 I ncl . 2.68304 +0. 37550168 -0.22917341

P 3.35 H 15. 2 G 0.25

Resi dual s in seconds of arc

600924 675 0.7- 0.1- 601017 675 0.3- 0.2+ 720409 805 0.9- 0.4+
600926 675 0.3+ 0.0 601022 675 1.1+ 0.5+ 720409 805 1.2+ O0.4-
600928 675 0.6+ O0.2- 601025 675 0.1+ 0. 2- 720410 805 (3.8- 1.1+4)
600929 675 0.3- 0.0 601026 675 0.8- 0. 3- 720410 805 0.4- 0.2-
2604 P-L = 1984 @B

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi

M 168. 65443 (1950. 0) P Q

n 0. 27680651 Peri. 226.17047 -0.59109802 +0. 80656926

a 2.3317672 Node 7.60409 -0. 72396255 -0. 52668609

e 0.1912117 I ncl . 3.03761 -0. 35564219 -0.26841721

P 3. 56 H 14.5 G 0.25

Resi dual s in seconds of arc

600924 675 1.1+ O0.5- 601024 675 0.4+ 0.1- 840403 688 1.6- 1.09-
600926 675 0.5+ 0.2+ 601025 675 0.7+ 0.9+ 840404 071 1.3+ 0.9+
600928 675 1.8- 0.3+ 601026 675 0.2+ 0. 2- 840404 071 0.6- 0.4+
601017 675 0.3- 0.2+ 601026 675 0.3+ 0. 3- 840405 071 0.0 0. 2-
601022 675 1.4+ 1.2- 840327 801 0.6+ O.6-

601022 675 1.5- 0. 8- 840403 688 (4.4- 1.1-)

2777 P-L = 1989 &Q

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano

M 9.19634 (1950. 0) P Q

n 0.26410198 Peri. 100.05249 -0.18879404 +0. 98184738

a 2.4059641 Node 159. 03838 -0.91973121 -0.17028099

e 0. 1687923 I ncl . 2.92187 -0. 34416757 -0. 08354707

P 3.73 H 14.0 G 0.25

Resi dual s in seconds of arc

600924 675 0.4+ O0.1- 601025 675 0.6+ O0.4- 890408 675 0.4+ O0.5-
600926 675 0.3+ 0.0 601026 675 0.4- 0.4+ 890408 675 0.8- 0. 2-
600928 675 0.6- O0.1- 890407 675 0.3- 0.1+

600929 675 0.2- 0.2+ 890407 675 0.8+ 0.5+

3005 P-L = 1989 EH3

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano

M 278. 20951 (1950. 0) P Q

n 0. 18797740 Peri. 348.64150 -0.03041734 +0. 98658198

a 3.0180968 Node 279. 46720 -0.90379814 -0. 09568529

e 0. 0663137 I ncl . 9. 35918 -0.42687668 +0. 13228875

P 5.24 H 14.0 G 0.25

Resi dual s in seconds of arc

600924 675 0.6+ O0.4- 600927 675 1.0- 1.4- 890302 809 0.1+ 0.1+
600924 675 0.5+ 0.1- 600928 675 0.9+ 0.7+ 890303 809 0.5- O0.1-
600925 675 0.2+ 0.1+ 600929 675 0.9- 0.2+ 890303 809 0.2+ 0. 4-
600926 675 1.1- 0.5+ 890302 809 0.1+ 0. 2- 890303 809 0.2+ 0.0
600926 675 0.8+ 0.4+ 890302 809 0.2- 0.6+



M P. C 14 628 1989 MAY 20
3074 P-L = 1981 UM = 1988 CD7

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi

M 58.56236 (1950. 0) P Q

n 0. 19237239 Peri. 321.26704 -0.98550447 +0. 12142372

a 2.9719458 Node 226. 14868 -0. 08291446 -0.95401876

e 0. 0492952 I ncl . 9. 45621 -0.14800718 -0.27405199

P 5.12 H 13.0 G 0.25

Resi dual s in seconds of arc

600925 675 0.0 0.7+ 600929 675 0.3- 0.0 880210 220 0.8+ O0.1-

600927 675 0.2+ 0. 8- 811030 381 0.1+ 0.3+ 880211 220 0.7- 0.1+
600928 675 0.0 0.1+ 811030 381 0.0 0. 2-

3109 P-L = 1988 DUl

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi

M 305. 26251 (1950. 0) P Q

n 0. 19487374 Peri . 33.36124 +0. 78866624 +0. 58856320

a 2. 9464597 Node 289. 57555 -0.59725118 +0. 66478057

e 0. 0528695 I ncl . 10. 87492 -0. 14593350 +0. 46006538

P 5.06 H 14.0 G 0.25

Resi dual s in seconds of arc

600924 675 0.4+ 0.6+ 880216 809 0.8+ 0. 2- 880221 809 0.1- O0.4-

600925 675 0.7- 0. 3- 880216 809 0.4- 0.4+ 880223 809 0.0 0. 6+
600925 675 0.9- 0.9- 880216 809 0.2- 0. 3- 880223 809 0.3- 0.5+
600926 675 0.5+ 0.5+ 880221 809 0.3+ 0.8+ 880223 809 0.8- O0.4-

600928 675 0.2+ 0.0 880221 809 0.1+ 0. 3-

3557 P-L = 1989 BML

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi

M 94. 27501 (1950. 0) P Q

n 0. 28793688 Peri. 148.28530 -0. 18022053 -0.98178855

a 2.2712827 Node 312. 02275 +0. 88465018 -0. 13507244

e 0.1117608 I ncl . 4.64025 +0. 43001700 -0.13359144

P 3.42 H 14.0 G 0.25

Resi dual s in seconds of arc

601022 675 0.5- 0.7+ 890129 046 2.3- 1.1- 890130 046 0.1+ 0.6+
601024 675 0.2- 0.0 890129 046 0.3+ O0.6- 890201 046 (4.9+ 0.4-)
601026 675 0.5+ 0.9- 890130 046 0.4- 1.6+ 890201 046 1.8+ 0. 3-

4116 P-L = 1986 RL1

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 Kobayashi

M 343. 32913 (1950. 0) P Q

n 0. 30254797 Peri. 108.86408 +0. 90765000 +0. 41946222

a 2.1975557 Node 226. 33843 -0.39242745 +0. 83545687

e 0. 2430112 I ncl . 1.18260 -0. 14890322 +0. 35505390

P 3.26 H 15.0 G 0.25

Resi dual s in seconds of arc

600924 675 1.1- 1.1+ 601017 675 0.0 0.0 860905 046 0.0 0. 9+
600924 675 0.1+ 0.3+ 601022 675 0.2- 0.1- 860905 046 0.9+ 1.1+
600925 675 0.3- O0.6- 601024 675 0.1+ O0.2- 860905 046 0.6- 1.1+
600926 675 0.4- 0.7+ 601026 675 0.1- 0.1+ 860905 046 O0.7- 1.4+
600926 675 0.4+ 0.9- 860831 010 0.1+ 3.2- 860908 046 0.3- 0. 4-
600927 675 0.6+ O0.5- 860831 010 (6.9+ 0.6-) 860908 046 0.5+ 1.0-
600928 675 1.0+ O0.2- 860903 046 (3.1+ 8.0+)

<<
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4276 P-L = 1989 GX1
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)
M 19. 32992 (1950. 0) P
n 0. 29851229 Peri. 254.58418 -0.34103330
a 2.2173220 Node 355. 45447 -0.82142688
e 0. 1839747 I ncl . 5.50875 -0. 45711505
P 3.30 H 16.0 G 0.25
Resi dual s in seconds of arc
600924 675 0.3+ 0. 3- 601017 675 0.5- 0.3+
600925 675 0.5- 0.4+ 601022 675 0.4+ 0. 3-
600926 675 0.6+ O0.2- 890403 809 0.4+ 0.0
600928 675 0.3- 0.1+ 890403 809 0.0 0.1-
4314 P-L = 1978 SU6
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 159. 53312 (1950. 0) P
n 0. 21973403 Peri . 22.84273 +0. 96742873
a 2.7198054 Node 351. 72921 +0. 20973518
e 0. 3174100 I ncl . 6. 89386 +0. 14174910
P 4.49 H 14.5 G 0.25
Resi dual s in seconds of arc
600924 675 1.1- 0.3+ 600928 675 0.1- O0.2-
600925 675 0.2- 0.3+ 601017 675 0.3- 0.0
600926 675 0.6+ O0.1- 780926 095 0.9+ 1.1-
4641 P-L = 1982 QW= 1982 QZ = 1989 AT3
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P)
M 300. 62918 (1950. 0) P
n 0. 22144974 Peri. 103.60943 -0.43668188
a 2.7057446 Node 140. 38684 -0. 85164696
e 0. 0465420 I ncl . 4.30427 -0. 28983855
P 4. 45 H 14.0 G 0.25
Resi dual s i n seconds of arc
600924 675 0.1+ 0.9- 601025 675 0.8- 0.4-
600926 675 0.6+ O0.7- 601026 675 0.9- 0.4+
600927 675 0.9+ 0.5- 820822 801 1.8- 3.0-
601017 675 0.9+ 0.6+ 820826 801 1.4+ 4.3+
601022 675 0.5- 0.5+ 890104 413 0.1+ 2.7+
4848 P-L = 1981 EXA3
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 49. 09563 (1950. 0) P
n 0. 26778054 Peri . 83. 33164 -0.23822002
a 2.3838744 Node 172.87877 -0.90862889
e 0. 1498657 I ncl . 2.70366 -0.34299383
P 3.68 H 15.5 G 0.25
Resi dual s i n seconds of arc
600924 675 0.3+ O0.7- 601022 675 0.9- 0.1-
600926 675 0.2- O0.4- 601026 675 0.9+ 0.1+
600927 675 0.9+ 1.2+ 810303 413 0.9- 0.7+
600928 675 0.6- O0.1- 810303 413 1.2+ O0.09-
6214 P-L = 1982 VW
Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 291. 26833 (1950. 0) P
n 0. 27220917 Peri. 226.06742 +0. 04419016
a 2.3579480 Node 221. 47815 +0. 93684348
e 0.1146304 I ncl . 4.33629 +0. 34694600
P 3.62 H 15.0 G 0.25

1989 MAY 20

Nakano

Q
94002043
30192422
15875566

+0.
- 0.
-0.

890403
890405
890405
890405

809
809
809
809

0. 3-
0.6+
0.1-
0.7-

Kobayashi

Q
- 0. 25255399
+0. 83786378
+0. 48394294

781008 095 0. 6-

Nakano

Q
+0. 89834233
- 0. 39567404
-0.19084841

890104 413 1.1+
890110 413 3.1-
890110 413 2.0+

Kobayashi

Q
+0. 97119361
-0. 22073932
-0. 08976149

810307 413 0. 5-
810311 413 1. 2-
810311 413 2.1+

Kobayashi

Q
-0.99776715
+0. 05879647
- 0. 03168100

0. 3-
0.0

0.1+
0. 3+

0.2+

1. 2-
0. 4+
1. 3-

0. 5+
1.1+
1.7-
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Resi dual s in seconds of arc

600924 675 0.4- 0.2+ 600928 675
600925 675 1.2+ O0.1- 601022 675
600926 675 0.3- 0.0 601024 675
6242 P-L = 1989 EF4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 48. 78593 (1950. 0)

n 0. 25617735 Peri. 292.97637
a 2. 4553294 Node 220. 34246
e 0. 0756309 I ncl . 5.53673
P 3.85 H 14.5

Resi dual s in seconds of arc

600924 675 0.1- O.1- 601024 675
600925 675 0.3+ 0.3+ 601026 675
600926 675 0.5- 0.0 890302 809
600928 675 0.1+ 0. 3- 890302 809
601022 675 0.0 0. 4- 890302 809
7072 P-L = 1989 GW

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 117. 52616 (1950. 0)

n 0. 36225776 Peri. 298.57549
a 1.9489061 Node 196. 28325
e 0.0777820 I ncl . 21. 21483
P 2.72 H 15.5

Resi dual s in seconds of arc

600925 675 0.5- 0. 3- 890402 809
600927 675 1.6+ 0.9+ 890403 809
601017 675 0.3- 0.1- 890403 809
601022 675 0.4- 0.5- 890405 809
601024 675 0.6- 2.1+ 890405 809
601026 675 0.1+ O0.4- 890405 809
890401 809 0.1- O0.1- 890406 809
890401 809 0.4+ 0.0 890406 809
890401 809 0.8+ O0.1- 890406 809
890402 809 0.9- 2.5+ 890407 809
890402 809 0.5+ O0.7- 890407 809
9508 P-L = 1986 ED1

Epoch 1989 Cct. 1.0 ET = JDE 2447800.
M 212. 46084 (1950. 0)

n 0. 17491564 Peri . 94. 88532
a 3. 1665301 Node 95. 98972
e 0. 1374790 I ncl . 2.37383
P 5.63 H 13.0

Resi dual s i n seconds of arc

601017 675 0.5+ 0.6+ 601026 675
601022 675 1.0- O. 8- 860305 688
601024 675 0.7+ O0.6- 860305 688

9511 P-L = 1978 VK11

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5
M 146. 13897 (1950. 0)

n 0.17565778 Peri . 99. 19897

a 3.1576049 Node 160. 49373

e 0. 1347984 I ncl . 0. 84925

P 5.61 H 13.0

ococo

G

Coo

COo0oo O

COrPOOO0O0OrROo O

. 2-
. 6-
.9+

4- 0.8-
4- 0.0
2- 1.2+
(J-P)

P
- 0. 89073840
+0. 44429249
+0. 09586078
0.25

0. 2-
0 0.7+
0.0

0. 5-
0.7-

P
-0. 68867427
+0. 72435367
- 0. 03224146
0.25

.0+
1+
1+
1+
4-
1-
1+
5-
0
6-
3-

(@]
+
cooorpROoOORE

P

-0. 98119065

- 0. 18942886

-0.03717015
0.25

0. 8+
1.2+
1. 2-

P
-0.17889128
- 0. 90835922
-0. 37799661

0.25

601026
821109
821114

1989 MAY 20

675
095
095

0. 5+
0. 6-
0.6+

Nakano

o
[olele)

890303
890303
890303

Q
. 45020433
. 83345912
. 320409083

809 0.6+
809 0.7+
809 0.0

Mar sden

[
[elele]

890407
890408
890408
890408
890409
890409
890409
890411
890411
890411

Q
. 71793675
. 68744618
. 10947404

809
809
809
809
809
809
809
809
809
809

. 5+
. 6-
5-
1+
. 6-
. 8-
. 0+
. 9-
. 0+
. 5+

Kobayashi

+0.
- 0.
- 0.

860312

Q
18859488
89956425
39397478

809 0. 5-

Kobayashi

+0.
- 0.
- 0.

Q
98385640
16322712
07337227

coo

COOOO0O000oR

. 3-
.9+
. 0-

L9+
4+

1+



M P. C 14 631

Resi dual s in seconds of arc

601017 675 0.2+ 0. 3- 601026 675
601022 675 0.3- 0.2+ 781105 675
601024 675 0.8+ 0.1+ 781106 675

9519 P-L = 1978 NL7

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 140. 90614 (1950. 0)

n 0. 21401392 Peri. 291.06130

a 2. 7680549 Node 29. 65201

e 0.0713682 I ncl . 4.68186

P 4.61 H 15.0

Resi dual s in seconds of arc

601017 675 0.6+ 0.2+ 601026 675
601022 675 0.6- O0.5- 780710 675
601024 675 0.2- 0.1+ 780711 675

9535 P-L = 1978 RC10

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 136. 91792 (1950. 0)

n 0.21766677 Peri. 199.15748
a 2.7369990 Node  167.39659
e 0.0718551 I ncl . 6. 37340
P 4.53 H 15.0

Resi dual s in seconds of arc

601017 675 0.7+ O0.1- 780902 809
601022 675 1.3- 1.2- 780902 809
601024 675 0.2+ 0.9+ 780902 809
601026 675 0.9+ 0.4+ 780902 809

9546 P-L = 1976 PG = 1982 SR5

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 218. 28426 (1950. 0)

n 0.17786905 Peri. 123.00437
a 3.1313801 Node  100. 46050
e 0.1068378 I ncl . 2. 83324
P 5.54 H 11.5

Resi dual s in seconds of arc

600924 675 0.9+ 0.1+ 601024 675
601017 675 0.1+ 0.6+ 601026 675
601022 675 1.8- 0.1+ 760801 095

2158 T-3 = 1986 LNl = 1989 Gw

Epoch 1989 Cct. 1.0 ET = JDE 2447800.

M 341. 33950 (1950. 0)

n 0. 30655455 Peri. 358.25359

a 2.1783705 Node 283. 62437

e 0. 1286589 I ncl . 1. 75906

P 3.22 H 14.5

Resi dual s i n seconds of arc

771007 675 1.4+ 1.6- 771021 675
771011 675 0.6+ 1.1- 771021 675
771011 675 0.2- 0.8+ 771022 675
771012 675 0.4- 1.2+ 771022 675
771012 675 0.3- 0.2+ 860601 805
771016 675 0.1- 1.8- 860601 805
771016 675 0.3+ 0.9- 860601 805
771017 675 0.1- 0. 3- 860601 805
771017 675 1.0- 0.9+ 890403 809

ococoo @ oo ooo

ococo

POOOOOO00OO O

. 3-
. 3-
. 8+

L2+
. 4-
.8+

4+
. 5+
. 1-
. 8-

.3+
. 5+
.0

0.
0.
0.

0.
0.1+ Y
2.2+ Y

0.
0.
1

0.

0.
0.
0.

2+
5-
5-

P

+0. 77244683

-0.54813274

-0.32074352
0.25

2+

P

+0. 99302202

+0. 11739546

+0. 01120575
0.25

3-
1-
2.
0

P

-0.72478826

-0. 64743626

- 0. 23560191
0. 25

7-
1+
1+

(J-P)
P

+0. 20584181

-0.89741767

- 0. 39021876
0.25

0.
. 4-
.9+
. 8+
. 8+
1+

ONORKRNOO

6-

6-
1-

L1+
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781107 675 0. 4-

Kobayashi

Q
+0. 63379432
+0. 69745766
+0. 33445114

780713 675 0.6+

Kobayashi

Q
11541473
94793585
29681151

- 0.
+0.
+0.

780906
780910
780910

809 0.0
809 0.4+
809 0.8+

Kobayashi

Q
+0. 68725487
-0. 65527064
- 0. 31353012

820916 095 0.1+

Nakano
Q
+0. 97813044
+0. 17652439
+0. 10999992
890403 809 1.3+
890403 809 1.4+
890403 809 1.6-
890403 809 1.7-
890403 809 0. 4-
890405 809 0.0
890405 809 0.4+
890405 809 0. 3-
890405 809 0. 4-

1.

2.

OO

POROROORO

0+

3-

. 8+
.3+
. 0+

. 6-
. 0-
. 4-
1+

. 3-

. 0+
. 6+
. 5+

Y
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2318 T-3 = 1982 VZ3 = 1989 Gv4

Epoch 1989 Cct. 1.0 ET = JDE 2447800.5 (J-P) Nakano
M 12. 75721 (1950. 0) P Q
n 0. 22079104 Peri . 10. 32103 -0. 58668569 +0. 80890494
a 2.7111234 Node 223. 77031 -0. 74685256 -0. 55878357
e 0. 2258834 I ncl . 3.18010 -0.31306733 -0.18284888
P 4. 46 H 13.5 G 0.25
Resi dual s in seconds of arc
771007 675 0.1+ 0. 2- 771017 675 1.1- 0.2+ 821114 381 0.3+ 0.1+
771011 675 0.6- 0.5+ 771017 675 0.2+ 0. 8- 890405 809 0.2- 0.0
771011 675 0.1- 0.4+ 771021 675 1.9- 0.8+ 890405 809 0.3+ 0. 4-
771012 675 0.7- O0.2- 771021 675 1.1+ O0.2- 890406 809 0.1- 0.4+
771012 675 0.6- O0.6- 771021 675 1.7- 1.5+ 890406 809 0.1- O0.2-
771016 675 1.9+ 1.8- 771021 675 2.0+ 0.1+ 890406 809 0.3+ 0.1+
771016 675 O0.7- 1.3+ 771022 675 1.1+ 1.8+ 890409 809 0.1- O0.1-
771016 675 0.7+ 2.0- 771022 675 0.3+ 0. 8- 890409 809 0.1- O0.2-
771016 675 O0.3- 0.4+ 771022 675 0.5+ 0. 8- 890409 809 0.2- 0.1+
771017 675 0.5+ 0.0 771022 675 0.8+ O0.6-
771017 675 1.4- 0.7+ 821114 381 0.3- O0.1-

* * * * *

NEW NAMES OF M NOR PLANETS.

(3477) Kazbegi = 1979 KH

Di scovered 1979 May 19 by R M Wst at the European Sout hern
Qobservatory.

Naned for one of the highest nountains in Georgia, Kazbegi (also known
as Minvartsveri), in the Caucasian range. At its foot, on the banks of
the wild river Tergi, is situated the village of Kazbegi (formerly
St epant sm nda), whence the ancient church of Sanmeba is seen against the
backdrop of eternal snows. The high nountains, the clear skies and the
turbul ent streans of this beautiful region have been a rich source of
inspiration to many poets. It is the honme of the Mkheve peopl e, whose ways
of life were described by the fanmbus Georgian witer Al exandre Kazbeg
(1848-1893), who was born in the village of Stepantsmnda into the
Chopi kachvili fam |y, of which the discoverer’s wife is also a nenber

(3484) Neugebauer = 1978 NE
Di scovered 1978 July 10 by E. F. Helin and EE M Shoeneker at Pal ormar.
Nanmed i n honor of the Neugebauers, prom nent fam |y of physicists and
mat hemat i ci ans who have each nmade significant contributions 1n their chosen
fields. Gerry Neugebauer is chairman of the division of physics,
mat hemat i cs and astronony, California Instititute of Technol ogy, and
director of Pal omar Cbservatory; Mrcia Neugebauer is project scientist for
t he Conet Rendezvous Asteroid Flyby m ssion at the Jet Propul sion
Laboratory; and Gtto E. Neugebauer, now on the faculty of the Institute for
Advanced Study, Princeton, is professor eneritus, Brown University, and
celebrates his ninetieth birthday on 1989 May 26.

(3641) WIlianms Bay = A922 WC
Di scovered 1922 Nov. 24 by G Van Biesbroeck at WIIlians Bay.
Naned for the village where the Yerkes Cbservatory is situated and
where this mnor planet was di scovered. Nanme proposed by M cheline
W son, daughter of the discoverer.
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(3752) Camillo = 1985 PA
Di scovered 1985 Aug. 15 by E. F. Helin and A M Barucci at Caussols.
Naned for the young son of Turno, king of the earliest Romans. The
nanme al so honors the son of the second di scoverer

(3850) Peltier = 1986 TK2

Di scovered 1986 Cct. 7 by E. Bowell at the Anderson Mesa Station of
the Lowel | Observatory.

Naned in nenory of Leslie C. Peltier (1900-1980), one of this century’s
nost highly respected Anerican amateur astrononers. Between 1925 and 1954
he i ndependently di scovered 12 conets (of which 10 bear his nane), Nova
Herculis 1963, and several other novae. Over a span of 62 years he nade
132 123 observations of variable stars. In 1965 he published his
aut obi ography, "Starlight N ghts", a noving account of a man who | oved the
sky. Nane suggested by D. Levy and J. Mattei. Citation provided by Levy.

(3853) Haas = 1981 WGL

Di scovered 1981 Nov. 24 by E. Bowell at the Anderson Mesa Station of
the Lowel | Cbservatory.

Named in honor of Walter H Haas of Las Cruces, New Mexico, founder and
director, from 1947 until 1985, of the Association of Lunar and Pl anetary
bservers. His leadership resulted in the evolution of AL.P.O into a
respect ed organi zati on dedi cated to observing sol ar-system objects. Through
the exanple set by his meticul ous observations and his correspondence with
menbers around the world he is responsible for [aunching the careers of nmany
sol ar-system students. Nane suggested and citation provided by D. Levy.

(3904) Honda = 1988 DQ

Di scovered 1988 Feb. 22 by R H MNaught at Siding Spring.

Naned i n honor of M noru Honda for his outstanding achievenent in the
di scovery of 12 conets and 12 novae. The conet discoveries were nade
visually over the period 1940 to 1968, the latter year adding three
di scoveries. Honda's enphasis then turned to photographi c nova searching,
with his first two discoveries conmng in 1970. The first, FH Ser, displayed
a pronounced mninmumduring its fade, and nultifrequency observations nade
of this object make it a benchmark in nova studies. Although he was
chronologically not the first discoverer of the bright nova V1500 Cyg in
1975, it was his observation that was first dissemnated to the astronom -
cal community. These discoveries acted as a major influence in the
devel opnment of the discoverer’s astronomcal interests. Citation prepared
by the di scoverer, with assistance from Charl es Mrgan.

(3935) Toat ennongakkai = 1987 PB

Di scovered 1987 Aug. 14 by T. Seki at GCeisei.

Nanmed in honor of the Oriental Astronom cal Association, founded in 1920
by |ssei Yamanoto, then professor at the Astronom cal Institute at Kyoto
| mperial University. The OA A is mainly conposed of amateur astrononmers in
Japan. The discoverer joined the O A A 1n 1947 and has served as director
of the Comet Section since 1970.

(3944) Halliday = 1981 Wr1

Di scovered 1981 Nov. 24 by E. Bowell at the Anderson Mesa Station of
the Lowel | Cbservatory.

Naned in honor of lan Halliday, an astrononer at the Herzberg Institute
of Astrophysics, National Research Council of Canada. Halliday has achi eved
I nternational recognition in three major areas of research in neteoritics:
spectroscopy, dynam cs and neteorite recovery. He was the first to identify
the auroral green line in the spectra of nmeteors; he planned and directed a
| arge Canadi an canmera network called the Meteorite Observation and Recovery
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Project (MORP) and together with his staff determned the definitive

phot ographic orbits of 360 fireballs; and while |eading a search party
Hal i day found the first and | argest piece of the Innisfree neteorite, one
of only three neteorites recovered entirely on the basis of network

phot ography. Halliday was able to identify six photographic trails with the
correspondi ng six largest Innisfree fragnents discovered in the fall area
--a unique achievenment. He has al so used MORP data on Geminids to study the
m nor planet (3200) Phaethon. Name suggested by C. J. Cunningham citation
prepared by Cunni nghamand P. M M| man

(3951) Zichichi = 1986 CK1

Di scovered 1986 Feb. 13 at the Osservatorio San Vittore.

Naned i n honor of Antonino Zichichi, fornmer president of the European
Soci ety of Physics and one of the protagonists of CERN. In 1963 he
establ 1 shed and since then has directed the Centro Interdisciplinare Ettore
Mai orana at Erice, Sicily.

(3975) Verdi = 1982 UR3

Di scovered 1982 Cct. 19 by F. Borngen at Tautenburg.

Named for the Italian conposer G useppe Verdi (1813-1901), renowned the
worl d over for his brilliant operas.

(3992) Wagner = 1987 SA7

Di scovered 1987 Sept. 29 by F. Borngen at Tautenburg.

Naned for the conposer Richard Wagner (1813-1883), the founder of
nodern nusi c-drama, known for both the nusic and the texts of his operas.

(3997) Taga = 1988 XP1

Di scovered 1988 Dec. 6 by A Sugie at the Dynic Astronom cal
bservatory.

Nanmed for the town in which the Dynic Observatory is |ocated. Known
for its ancient shrine, Taga is |located 10 km east of Lake Biwa, the |argest
| ake in Japan, and is surrounded by the Suzuka nountain range.

(4003) Schumann = 1964 ED

Di scovered 1964 Mar. 8 by F. Borngen at Taut enburg.

Naned for the fanpbus romanticist Robert Schumann (1810-1856), born in
Zw ckau, not far from Tautenburg, and known for his song creations, piano
conposi tions, chanber nusic and cello concerti.

(4033) Yatsugatake = 1986 FA
Di scovered 1986 Mar. 16 by M Inoue and O Miramatsu at Kobuchi zawa.
Naned for a nmountain in central Japan, fanobus for its scenic beauty.
The Kobuchi zawa observing station stands at the foot of this nountain

* * * * *
EPHEMERI DES.
Periodi ¢ Conet Shoermaker-Holt 2 (1989j) El ements MPC 14592
Dat e ET R A (1950) Decl. Del ta El ong. Phase mil

r
1989 05 14 10 40. 12 +28 36. 2.816 3.114 97.5 18. 8 14.7
1989 05 24 10 46. 47 +27 17.
1989 06 03 10 54.12 +25 53.
1989 06 13 11 02.85 +24 24.
1989 06 23 11 12. 44 +22 53.
1989 07 03 11 22.74 +21 19.
1989 07 13 11 33.59 +19 44.

1989 07 23 11 44.88 +18 08.

3.127 3.171 83.2 18.5 15.0
3.435 3. 230 69. 9 17.2 15. 3
3.726 3.290 57.3 15.1 15.5

NFPWNOOION
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1989 08 02 11 56.51 +16 32.3 3. 986 3.351 45. 3 12. 4 15. 8
1989 08 12 12 08. 42 +14 57.0

1989 08 22 12 20.52 +13 23.0 4. 206 3.412 33.8 9.5 15.9
1989 FB a,e,i =1.04, 0.25, 14 El ements MPC 14624
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 05 14 11 01.02 -07 46.3 0. 344 1.202 116.1 49.0 16. 7
1989 05 24 10 51.54 -10 45.1

1989 06 03 10 48.70 -13 41.1 0. 407 1.137 96. 8 62.4 17.3
1989 06 13 10 50. 46 -16 38.3

1989 06 23 10 55. 05 -19 38.3 0. 448 1. 059 82.9 72.3 17.7
1989 07 03 11 01.15 -22 39.7

1989 07 13 11 07.54 -25 39.6 0. 449 0.973 71.6 82.4 17.9
1989 07 23 11 12.73 -28 29.2

1989 08 02 11 14.92 -30 50.8 0. 404 0. 888 60.5 96. 2 18.0
1989 08 12 11 11.76 -32 11.7

1989 08 22 11 00.70 -31 27.0 0. 324 0. 819 45.7 117.8 18.6
1989 JA a,e,i =1.77, 0.48, 15 El ements MPC 14626
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 05 14 13 22.05 +19 08.9 0. 165 1.129 132.4 41. 4 14. 3
1989 05 24 12 09.72 +10 43.3

1989 06 03 10 05.18 -08 51.0 0. 089 1.011 85.1 89.9 14. 2
1989 06 13 07 37.44  -26 25.7

1989 06 23 06 01. 36 -30 16.1 0. 156 0. 932 53.7 118.5 16.9
1989 07 03 05 13.68 -28 43.8

1989 07 13 04 51.34 -25 50.7 0. 276 0.914 60. 8 103.9 17.1
1989 07 23 04 42.10 -22 42.1

1989 08 02 04 39. 67 -19 43.4 0. 382 0. 963 71.3 86.7 17. 2
1989 08 12 04 40.04 -17 04.5

1989 08 22 04 40. 56 -14 47.0 0. 449 1. 063 84.0 71.2 17. 2
1989 09 01 04 39.14 -12 49.8

1989 09 11 04 33.87 -11 06.7 0. 475 1.192 100.9 56.0 17.1
1988 VP4 a,e, i = 2.26, 0.65, 12 El ements MPC 14622
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 05 14 15 19. 49 -48 25.7 0.435 1.404 150.0 21.1 15. 3
1989 05 24 15 04.76 -41 40.7

1989 06 03 14 58.34 -36 18.1 0. 623 1.597 153.6 16. 4 16. 3
1989 06 13 14 57.52 -32 14.8

1989 06 23 15 00. 63 -29 18.3 0. 886 1.781 138.7 22.1 17. 4
1989 07 03 15 06. 52 -27 13.7

1989 07 13 15 14.52 -25 48.4 1.208 1. 955 122.8 25.9 18. 4
1989 07 23 15 24.11 -24 52.0

1989 08 02 15 34.92 -24 16.2 1.572 2.119 108.0 27.1 19.2
1989 08 12 15 46.74 -23 55.3

1989 08 22 15 59.34  -23 44.3 1.962 2.272 94.2 26.4 19. 8
1989 09 01 16 12.60 -23 39.9

1989 09 11 16 26. 39 -23 39.3 2. 360 2.416 81.0 24.3 20.3
(3753) 1986 TO a,e,i =1.00, 0.51, 20 El ements MPC 12784
Dat e ET R A (1950) Decl . Delta r EIong Phase \%
1989 05 14 00 01. 06 -04 36.2 1. 657 1. 347 54. 37.6 18. 1
1989 05 24 00 22.87 -03 53.3

1989 06 03 00 44.04 -03 20.6 1.561 1.429 63.3 39.4 18.1
1989 06 13 01 04.62 -03 00.8

1989 06 23 01 24.70 -02 56.4 1.419 1.482 72.9 40.9 18.0
1989 07 03 01 44.31 -03 10.7

1989 07 13 02 03.44 -03 47.4 1.246 1.508 82.9 42.0 17.8
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1985
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1990
1990
1990
1990
1990
1990
1990
1990
1990
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07
08
08
08
09
09

09
09
09
10
10
10

23
02
12
22
01
11

16
21
26
01
06
11
16
21
26
31
05
10
15
20
25
30
05
10
15
20

ET

1.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

055

. 862
. 684

607
541
486
443
410
384
361
341
327
338

[

O O O R kP B R B B R

i = 2.57, 0.57, 27
Delta

14 636
02 22.04 -04 50.9
02 40.03 -06 26.5
02 57.24 -08 40.9
03 13.48 -11 41.3
03 28.40 -15 36.6
03 41.52 -20 35.6
03 47.21 -23 31.0
03 52.20 -26 44.7
03 56.32 -30 16.6
03 59.39 -34 06.2
04 01.18 -38 11.7
04 01.42 -42 30.8
03 59.75 -47 00.3
03 55.62 -51 36.7
03 48.22 -56 15.3
03 36.36 -60 51.0
03 18.15 -65 18.1
02 50.46 -69 29.6
02 07.7 -73 14.5
01 01.4  -76 09.9
23 26.5  -77 30.4
21 41.3  -76 25.1
20 16.4  -72 48.6
19 18.26 -67 10.6
18 39.30 -59 58.1
18 13.02 -51 38.4
a, e,

R A (1950) Decl.

00 21.05 -26 05.3
00 29.91 -26 10.7
00 37.12 -26 30.9
00 42.24 -27 06.5
00 44.70 -27 57.6
00 43.80 -29 02.1
00 38.83 -30 14.5
00 29.13 -31 24.8
00 14.53 -32 16.9
23 55.81 -32 30.6
23 34.90 -31 48.3
23 14.67 -30 00.9
22 57.80 -27 13.4
22 45.93  -23 39.2
22 39.56 -19 33.3
22 38.35 -15 07.5
22 41.65 -10 27.9
22 48.81 -05 37.3
22 59.23 -00 36.2
23 12.58 +04 36.3
23 28.69  +10 00.9
23 47.63  +15 37.3
00 09.77 +21 24.3
00 35.85 +27 18.1
01 06.99 +33 10.8
01 44.84 +38 48.8
02 31.22 +43 49.4
03 27.27 +47 39.8
04 31.60 +49 42.9

2.
1.
1.

255
908
589
317
115
002
976
010
066
115
142
143
126
113
136

e = T S S S S = Y =N =S R CRE SRR SR N

. 508
. 480
. 425

. 387
. 342
. 289
. 229
. 161
. 084
. 000
. 908
. 808
. 706

r
. 577
. 452
. 322
. 186
. 046
. 901
. 753
. 605
. 462
. 329
. 218
. 140
. 111
. 134
. 207

1989 MAY 20

93.5 42. 2 17.5
104.1 41.5 17.0
113.5 40. 4 16. 4
116. 7 40. 3 16.0
117.9 41. 3 15.7
116. 2 44.0 15.5
111.5 48. 9 15.3
103. 7 56. 2 15. 2
93.6 65.7 15. 2
81.4 77.7 15.3
66. 8 93.1 15.5
49. 0 113. 2 16. 3
28.6 138.1 18.5

El ements MPC 14618

Vari ation \%

-0. 84 -11.6 20. 3
-1.07 -14.3 19.8
-1.38 -17.3 19.2
-1.77 -20.0 18.6
-2.04 -20.9 18.0
-1.91 -19.7 17.7
-1.35 -19.7 17.7
-0. 80 -22.6 17.9
-0. 49 -26.7 17.9
-0.37 -30.9 17.9
-0.35 -35.0 17.9
-0. 36 -38.7 17.8
-0.40 -41. 2 17.7
-0.62 -38.7 17.7
-1.95 -24.2 17.9
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4116 P-L a, e, i =
Dat e ET R A (1950) Decl.

1989 05 14 17 33.74 -22 28.3
1989 05 24 17 27.67 -22 13.3
1989 06 03 17 18.57 -21 54.6
1989 06 13 17 07.64 -21 32.6
1989 06 23 16 56. 64 -21 09.4
1989 07 03 16 47. 36 -20 48.7
1989 07 13 16 41. 28 -20 34.6
1989 07 23 16 39. 23 -20 29.7
1989 08 02 16 41.42 -20 34.5
1977 EGH a, e, i =
Dat e ET R A (1950) Decl.

1989 05 14 18 12.53 -09 43.4
1989 05 24 18 08. 23 -08 49.1
1989 06 03 18 01. 26 -08 02.2
1989 06 13 17 52.21 -07 27.3
1989 06 23 17 42.07 -07 07.8
1989 07 03 17 32.08 -07 06.1
1989 07 13 17 23. 48 -07 22.5
1989 07 23 17 17.29 -07 55.2
1989 08 02 17 14.12 -08 41.0
1988 CU7 a, e, i =
Dat e ET R A (1950) Decl.

1989 06 03 19 19. 85 -32 55.1
1989 06 13 19 13.52 -33 32.0
1989 06 23 19 04. 17 -34 01.1
1989 07 03 18 52.93 -34 16.2
1989 07 13 18 41. 43 -34 13.4
1989 07 23 18 31.40 -33 53.1
1989 08 02 18 24. 14 -33 19.1
1989 08 12 18 20. 42 -32 36.6
1989 08 22 18 20. 45 -31 50.0
4848 P-L a, e, i =
Dat e ET R A (1950) Decl.

1989 06 03 20 10. 84 -15 39.8
1989 06 13 20 10.32 -15 30.7
1989 06 23 20 06. 49 -15 35.6
1989 07 03 19 59. 74 -15 54.0
1989 07 13 19 51.01 -16 23.3
1989 07 23 19 41. 67 -16 59.0
1989 08 02 19 33.19 -17 36.6
1989 08 12 19 26. 86 -18 11.8
1989 08 22 19 23.53 -18 42.0
(4108) 3439 T-3 a, e, i =
Dat e ET R A (1950) Decl.

1989 06 23 20 54.74 -15 18.3
1989 07 03 20 49.51 -15 35.9
1989 07 13 20 42.28 -16 02.1
1989 07 23 20 33.69 -16 34.1
1989 08 02 20 24.62 -17 08.3
1989 08 12 20 16.02 -17 41.0
1989 08 22 20 08.81 -18 09.4
1989 09 01 20 03.61 -18 31.8
1989 09 11 20 00. 82 -18 47.1

2.20, 0.24,
Delta
1.103
0. 969
0.923
0.961
1. 058

2.37, 0.25,
Delta
1.585
1.410
1. 327
1.339
1.431

2.34, 0.04,
Delta
1. 346
1. 248
1.242
1.329
1. 489

2.38, 0.15,
Delta
1. 240
1.118
1. 070
1.113
1. 243

2.64, 0.13,
Delta
1.954
1.844
1.834
1.932

2.124

N DN N N N P N N D DN DN WO N DN DN D DN ODNN DN DN DNDMNDD O P P P P DN -

r
. 035
. 977
. 921
. 867
. 817

r
. 428
. 374
. 317
. 260
. 203

r
. 245
. 241
. 238
. 236
. 235

. 048
. 063
. 082
. 104
. 129

r
. 803
. 825
. 846
. 865
. 883
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El enents MPC 14628

El ong. Phase

148. 7 15.0
171. 4 4.4
164. 2 8.3

141.5 19. 8
122.5 28.1

\'%
17.5

16. 8
16. 7
17.1
17.5

El ements MPC 14613

El ong. Phase
137.6 16. 3

156. 1 10.0
162. 8 7.4
146. 9 14. 2
127.7 21. 4

\'%
16. 7

16. 2
15.9
16.1
16. 4

El ements MPC 14621

El ong. Phase
143.5 15.6

163. 2 7.6
164. 2 7.1
144. 7 15. 2

125.6 21.6

\'
16. 2

15.7
15.7
16. 1
16. 5

El ements MPC 14629

El ong. Phase

130.3 22.2
150. 2 14. 2
172.0 3.9
162. 6 8.3

141. 3 17.3

\
18.5

18.0
17.6
17.9
18. 4

El ements MPC 14612

El ong. Phase

139.1 13.7
161. 2 6.7
174.8 1.9
152.0 9.5

130. 7 15.3

\'
18. 2

17. 8
17.6
18. 1
18.5
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1977 KL1 a, e, i = 3.14, 0.05, 12 El enents MPC 12324
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 06 23 21 23. 37 -29 58.5 2.430 3. 233 135.4 12. 8 16. 7
1989 07 03 21 19.94 -30 58.5

1989 07 13 21 14. 37 -31 59.9 2.297 3.242 154. 1 7.9 16. 4
1989 07 23 21 07.07 -32 57.3

1989 08 02 20 58. 68 -33 45.2 2. 263 3. 250 164.0 4.9 16. 3
1989 08 12 20 50. 05 -34 19.1

1989 08 22 20 42.10 -34 36.7 2.336 3. 258 151.1 8.6 16.5
1989 09 01 20 35.60 -34 37.9

1989 09 11 20 31.14 -34 24.1 2. 505 3. 265 132.0 13.2 16. 8
1986 TJ2 a,e, i =227, 0.14, 6 El ements MPC 11432
Dat e ET R A (1950) Decl. Delta r Vari ation \%
1989 06 23 21 41.57 -14 11.8 1.691 2.451 -1.36 -4.6 17. 4
1989 07 03 21 40.55 -14 45.0

1989 07 13 21 36.70 -15 35.0 1.501 2. 427 -1.58 -5.3 17.0
1989 07 23 21 30.22 -16 39.3

1989 08 02 21 21.62 -17 52.8 1. 393 2.401 -1.74 -5.4 16. 4
1989 08 12 21 11.84 -19 08.1

1989 08 22 21 02.15 -20 17.2 1.387 2.374 -1.75 -4.4 16.5
1989 09 01 20 53.78 -21 14.0

1989 09 11 20 47. 81 -21 54.8 1.479 2. 346 -1.61 -3.2 17.0
1985 KA a,e, i = 2.36, 0.29, 22 El ements MPC 14617
Dat e ET R A (1950) Decl. Delta r Vari ation \%
1989 07 13 21 38.55 +26 30.0 0.914 1. 689 -4.05 -16. 7 15. 6
1989 07 23 21 35.96 +30 25.0

1989 08 02 21 30.40 +33 30.8 0. 850 1.673 -5.02 -20.4 15.4
1989 08 12 21 22.83 +35 33.3

1989 08 22 21 14. 86 +36 25.7 0. 828 1.670 -5.63 -26.6 15. 3
1989 09 01 21 08.31 +36 08.1

1989 09 11 21 04. 88 +34 49. 2 0. 845 1.679 -5.38 -30.8 15.3
1989 09 21 21 05.57 +32 44.3

1989 10 01 21 10.62 +30 09.9 0. 904 1.700 -4.46 -29. 4 15.5
1986 AE a,e, i =2.73, 0.38, 29 El ements MPC 14618
Dat e ET R A (1950) Decl. Delta r Vari ation \%
1989 07 13 22 07.11 +12 17.0 1.419 2.195 -1.72 -20.2 16. 9
1989 07 23 22 00.99 +15 42.0

1989 08 02 21 51. 45 +18 57.0 1.234 2.113 -2.21 -24.7 16. 4
1989 08 12 21 38.91 +21 49.1

1989 08 22 21 24.46 +24 05.9 1.134 2.033 -2.63 -29.6 16.1
1989 09 01 21 09.72 +25 38.5

1989 09 11 20 56. 66 +26 26.2 1.118 1.958 -2.71 -32.9 16. 1
1989 09 21 20 46. 93 +26 36.2

1989 10 01 20 41.54 +26 19.9 1.165 1.889 -2.45 -33.0 16. 3
1988 JN a,e, i =3.23, 0.12, 23 El ements MPC 13435
Dat e ET R A (1950) Decl. Delta r Vari ation \%
1989 07 13 22 03. 87 -04 49.6 2.176 3.012 -1.04 +1.2 16. 8
1989 07 23 22 00.19 -06 02.4

1989 08 02 21 54. 89 -07 31.1 2. 059 3.033 -1.12 +1.1 16. 4
1989 08 12 21 48.50 -09 11.2

1989 08 22 21 41.69 -10 56.3 2. 046 3. 055 -1.15 +1.1 16. 2
1989 09 01 21 35.22 -12 39.6

1989 09 11 21 29.81 -14 14.6 2.149 3.077 -1.11 +1.2 16. 6
1989 09 21 21 26.03 -15 36.7

1989 10 01 21 24.22 -16 43.4 2.351 3.100 -1.02 +1.3 17.0
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1987 CJ a,e,i = 3.01, 0.05, 10 El ements MPC 13312
Dat e ET R A (1950) Decl. Delta r Vari ation \%
1989 07 13 22 30. 82 -06 07.8 2.377 3. 158 -0. 87 -2.4 17.1
1989 07 23 22 27.99 -06 43.9

1989 08 02 22 23. 37 -07 33.5 2.212 3. 157 -0.95 -2.7 16.7
1989 08 12 22 17. 32 -08 34.1

1989 08 22 22 10. 38 -09 41.4 2.146 3. 156 -0.99 -2.7 16. 3
1989 09 01 22 03.25 -10 50.4

1989 09 11 21 56. 68 -11 55.7 2.192 3. 155 -0.97 -2. 4 16. 6
1989 09 21 21 51.34 -12 52.8

1989 10 01 21 47.71 -13 38.7 2. 343 3. 152 -0.90 -2.0 17.0
1988 JV a,e, i = 2.62, 0.15, 15 El ements MPC 13582
Dat e ET R A (1950) Decl. Delta r Vari ation \%
1989 07 13 22 44.74 -25 20.4 1.761 2.580 -1.42 -5.9 15.6
1989 07 23 22 43. 48 -26 59.5

1989 08 02 22 39.46 -28 46.7 1.607 2. 547 -1.63 -6.3 15. 2
1989 08 12 22 32.93 -30 32.8

1989 08 22 22 24.58 -32 07.0 1. 543 2.515 -1.77 -5.5 14.9
1989 09 01 22 15.43 -33 19.5

1989 09 11 22 06.75 -34 03.4 1.579 2.483 -1.76 -3.9 15.1
1989 09 21 21 59.77 -34 16.7

1989 10 01 21 55. 33 -34 01.4 1. 697 2.452 -1.61 -2.7 15.4
1985 Rz4 a,e, i =2.68, 0.17, 13 El ements MPC 11830
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 07 13 23 00.54 -19 00.2 1.433 2.228 130.1 20.4 15.9
1989 07 23 22 58. 88 -18 47.7

1989 08 02 22 53.93 -18 41.1 1.291 2.227 149. 7 13.3 15.5
1989 08 12 22 46. 03 -18 35.4

1989 08 22 22 36.04 -18 24.7 1.228 2.231 169. 6 4.7 15.0
1989 09 01 22 25.21 -18 04.1

1989 09 11 22 15.02 -17 30.1 1. 263 2.238 160. 7 8.6 15.3
1989 09 21 22 06.79 -16 42.3

1989 10 01 22 01. 37 -15 42.3 1.392 2. 249 139.6 16. 8 15. 8
1973 QD2 a, e, i =3.07, 0.27, 2 El ements MPC 14464
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 07 13 22 48.74 -10 15.0 1.454 2. 250 130.3 20.2 15.6
1989 07 23 22 49. 27 -10 31.2

1989 08 02 22 47.06 -11 03.1 1.324 2.261 150.0 13.0 15.1
1989 08 12 22 42. 40 -11 47.4

1989 08 22 22 35.99 -12 37.9 1.273 2.279 171. 7 3.7 14.7
1989 09 01 22 28.80 -13 27.6

1989 09 11 22 22.01 -14 08.9 1.317 2. 302 164.0 6.9 15.0
1989 09 21 22 16.70 -14 36.6

1989 10 01 22 13.61 -14 47.8 1. 454 2. 330 142. 6 15.1 15.5
1972 TE a,e, i = 2.64, 0.27, 4 El ements MPC 14342
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 07 13 22 44.60 -00 42.4 1. 364 2. 139 127. 4 22.2 17.3
1989 07 23 22 46.13 -00 09.6

1989 08 02 22 44.91 +00 02.9 1.175 2.093 145. 7 15.8 16.7
1989 08 12 22 41. 03 -00 07.4

1989 08 22 22 34.99 -00 40.3 1. 055 2.051 166.0 6.9 16. 1
1989 09 01 22 27.68 -01 32.5

1989 09 11 22 20. 40 -02 36.7 1.023 2.015 166. 3 6.8 16.0
1989 09 21 22 14.53 -03 43.3

1989 10 01 22 11.15 -04 43.1 1.078 1.985 145. 3 16. 7 16. 4



1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1985
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1971
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

14 640
a, e, i =
R A (1950) Decl.
22 59.44 -12 43.0
22 58.22 -13 05.4
22 54.05 -13 41.6
22 47.21 -14 27.6
22 38.37 -15 16.8
22 28.59 -16 01.9
22 19. 15 -16 35.8
22 11.30 -16 53.7
22 05.89 -16 54.1
a,e, i =
R A (1950) Decl.
22 59.77 +00 59.8
22 59. 25 +01 12.1
22 55.71 +01 00.8
22 49. 42 +00 25.1
22 41.12 -00 32.1
22 31.87 -01 44.9
22 23.01 -03 04.2
22 15.76 -04 20.3
22 10.97 -05 25.7
a, e, i =
R A (1950) Decl.
22 59.90 -06 16.0
22 59.29 -06 03.2
22 56.08 -06 04.7
22 50. 39 -06 20.1
22 42.72 -06 46.6
22 33.87 -07 20.1
22 24.98 -07 54.8
22 17. 20 -08 24.8
22 11. 47 -08 45.6
a,e, i =
R A (1950) Decl.
22 51.82 +02 03.9
22 53.77 +02 48.1
22 52.70 +03 08.4
22 48.70 +03 01.7
22 42.37 +02 27.5
22 34.69 +01 29.4
22 27.08 +00 15.3
22 20. 96 -01 03.4
22 17. 38 -02 16.2
a, e, i =
R A (1950) Decl.
22 56.69 -01 20.1
22 55.84 -01 18.6
22 52.98 -01 32.0
22 48. 30 -02 00.2
22 42.23 -02 41.1
22 35.37 -03 31.5
22 28.51 -04 26.3
22 22.44 -05 20.0
22 17.83 -06 07.9

2.35, 0.02,
Delta
1.563
1.411
1.341
1.371
1. 496

2.25, 0.15,
Delta
1. 397
1. 266
1. 206
1.239
1.370

2.62, 0.14,
Delta
1.753
1. 555
1.436
1.416
1. 497

2.37, 0.17,
Delta
1.226
1.074
0. 986
0. 980
1. 062

3.24, 0.11,
Delta
2. 258
2. 059
1.944
1.932

2.028

N DN N N N O P PP R P oD N N DN DN DD DD DD DN DN O DN N DN DNDNDNDdDDA

. 337
. 341
. 345
. 349
. 353

r
. 131
. 165
. 198
. 232
. 265

. 493
. 464
. 436
. 409
. 383

. 987
. 978
. 973
. 974
. 980

r
. 960
. 948
. 936
. 926
. 917

1989 MAY 20

El ements MPC 11618
El ong. Phase \%
128.6 19.9 18. 2
149.0 12.9 17. 8
170.6 4.0 17.3
162.0 7.6 17.5
140.0 15.9 18.0

El ements MPC 13468
El ong. Phase \%
123.2 23.5 17. 3
142.9 16. 4 17.0
164.9 6.9 16. 6
167.0 5.8 16. 6
145.1 14. 6 17. 2

El ements MPC 14194
El ong. Phase \%
126. 3 19. 2 18.1
146. 2 13.3 17.6
168.7 4.7 17.1
167.3 5.3 17.0
144. 4 14. 2 17.5

El ements MPC 10938
El ong. Phase \%
124.5 24.9 16.9
142. 4 18. 3 16.5
162.4 8.9 16.0
167.0 6.6 15.9
147.3 15.9 16. 4

El ements MPC 12715
El ong. Phase \%
125.0 16. 3 18. 4
144.8 11. 4 18.0
166. 3 4.7 17.6
168.5 3.9 17.6

146. 6 10. 9 18.0
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El ements MPC 11434
r El ong. Phase \%
. 207 124. 3 22.3 17.5

1976 S a, e, i = 2. .21, 0.13,
Dat e ET R A (1950) Decl. Del ta
1989 07 13 22 57.70 -00 23.9 1. 468
1989 07 23 22 58.40 -00 17.3

1989 08 02 22 56.26 -00 33.5 1. 276
1989 08 12 22 51.31 -01 14.0

. 178 143. 6 16.0 17.0

1989 08 22 22 44,02 -02 17.2 1.154 . 149 165. 7 6.7 16. 4
1989 09 01 22 35.27 -03 38.2
1989 09 11 22 26. 33 -05 07.8 1.125 . 120 167.9 5.7 16. 3

1989 09 21 22 18. 62 -06 35.2

1989 10 01 22 13. 25 -07 50.9 1.190 . 091 145. 1 15.9 16. 7

1981 ER10 a,e, i = 2.28, 0.15, El ements MPC 10769
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 07 13 22 55. 46 -03 17.5 1.203 . 981 126. 1 24.5 18.4
1989 07 23 22 57. 26 -02 44.0

1989 08 02 22 55. 89 -02 30.9 1. 046 . 963 144.7 17. 4 17.9
1989 08 12 22 51.42 -02 39.6

1989 08 22 22 44. 40 -03 08.5 0. 953 . 950 166. 2 7.1 17.3
1989 09 01 22 35.87 -03 53.1

1989 09 11 22 27. 33 -04 45.1 0. 946 . 942 168. 2 6.1 17.2

1989 09 21 22 20. 33 -05 35.1

1989 10 01 22 16. 00 -06 15.0 1. 025 . 938 146. 1 16. 7 17.8

1981 ER17 a,e, i = 3.12, 0.16, El ements MPC 10617
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 02 22 54.47 -00 47.9 1.962 . 848 144.1 12.0 17. 4
1989 08 12 22 49.85 -01 13.3

1989 08 22 22 43.69 -01 52.9 1.829 . 819 165.5 5.2 16.9
1989 09 01 22 36.61 -02 43.7

1989 09 11 22 29.43 -03 40.6 1.798 . 792 168. 6 4.1 16. 8

1989 09 21 22 23.02 -04 37.7
1989 10 01 22 18.12 -05 29.5 1.873
1989 10 11 22 15.29 -06 11.3
1989 10 21 22 14. 80 -06 40.5 2.034

. 766 146. 8 11. 4 17.2
. 741 126. 1 17.1 17.5

1978 QP1 a,e, i = 3.13, 0.17, El ements MPC 14344
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 02 22 57.32 -08 43.5 1.692 . 602 146. 9 12.3 15.9
1989 08 12 22 52.68 -09 25.6

1989 08 22 22 46. 39 -10 15.8 1.612 . 612 169.0 4.3 15.5
1989 09 01 22 39.19 -11 08.5

1989 09 11 22 32.04 -11 57.3 1.634 . 626 167. 3 4.8 15.5
1989 09 21 22 25.88 -12 36.5

1989 10 01 22 21.46 -13 02.6 1.758 . 642 145.1 12.5 16.0
1989 10 11 22 19. 28 -13 13.7

1989 10 21 22 19.51 -13 09.6 1. 963 . 661 124.9 17.9 16. 4
4031 P-L a,e, i = 2.37, 0.18, El enents MPC 8909
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 02 23 09.78 -07 01.2 1. 450 . 344 143. 4 15.0 18.4
1989 08 12 23 04. 28 -07 14.0

1989 08 22 22 56. 30 -07 38.1 1. 308 . 303 165.9 6.1 17.8
1989 09 01 22 46.59 -08 09.2

1989 09 11 22 36.34 -08 40.9 1.263 . 261 169.7 4.5 17.6

1989 09 21 22 26.92 -09 06.9
1989 10 01 22 19.53 -09 22.1 1.317
1989 10 11 22 15.05 -09 23.3
1989 10 21 22 13. 83 -09 09.2 1. 449

. 220 146.1 14. 6 18.0

N DN DN N N o N N D D DN N DN DN N DM DD O P PP PP DD DN DN DN DN DN O

. 179 125.0 22.0 18. 4
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1985 TN3 a,e, i = 2.62, 0.18, 15 El ements MPC 14350
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 08 02 23 21.16 -11 12.3 1.265 2. 157 142.0 16. 8 16.0
1989 08 12 23 14.78 -10 36.4

1989 08 22 23 05.64 -10 04.3 1.171 2.162 164. 3 7.3 15.5
1989 09 01 22 54.74 -09 33.0

1989 09 11 22 43.51 -08 59.1 1.171 2.171 171. 2 4.1 15. 3
1989 09 21 22 33.48 -08 20.1

1989 10 01 22 25.84 -07 35.1 1.269 2.184 148. 1 14.0 15.9
1989 10 11 22 21.32 -06 43.3

1989 10 21 22 20.13 -05 44.8 1.448 2.202 127.6 21.0 16. 4
1969 QR a,e i =222, 0.14, 7 El ements MPC 12958
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 08 02 23 18.0 +09 33.7 1.119 1.961 133.5 22.0 17.1
1989 08 12 23 14.50 +09 53.1

1989 08 22 23 08.18 +09 40.5 1. 030 1.984 152.7 13.5 16. 7
1989 09 01 22 59.92 +08 55.6

1989 09 11 22 51.08 +07 43.7 1.017 2.009 166. 1 6.9 16.5
1989 09 21 22 43.16 +06 15.4

1989 10 01 22 37.38 +04 43.0 1.094 2.036 152.7 13.0 16.9
1989 10 11 22 34.58 +03 18.3

1989 10 21 22 35.02 +02 09.5 1.252 2. 066 133.3 20.5 17.5
1988 EC a,e, i =1.93, 0.10, 19 El ements MPC 13469
Dat e ET R A (1950) Decl. Delta r Vari ation \%
1989 08 02 23 41. 29 -09 57.9 0. 906 1.787 -2.26 -35.0 15.5
1989 08 12 23 33.66 -08 07.8

1989 08 22 23 21. 46 -06 14.7 0. 787 1.771 -2.82 -39.6 14.8
1989 09 01 23 05.70 -04 20.1

1989 09 11 22 48.50 -02 27.0 0. 754 1.758 -3.02 -41.1 14. 4
1989 09 21 22 32.50 -00 39.7

1989 10 01 22 19.93 +00 58.8 0. 816 1.748 -2.67 -38.6 15.1
1989 10 11 22 12.11 +02 29.2

1989 10 21 22 09. 30 +03 54.4 0. 949 1.743 -2.13 -33.7 15. 7
1972 TWB a,e, i = 2.64, 0.26, 4 El ements MPC 14471
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 02 23 17.58 -08 32.3 1.208 2.103 142. 1 17.2 16. 8
1989 08 12 23 14.69 -08 36.4

1989 08 22 23 09.01 -08 51.3 1.074 2. 064 163.2 8.1 16. 2
1989 09 01 23 01.19 -09 12.4

1989 09 11 22 52.43 -09 32.8 1.027 2.029 172.8 3.6 15.9
1989 09 21 22 44.21 -09 45.6

1989 10 01 22 37.89 -09 45.5 1.070 2.001 150.1 14. 4 16. 4
1989 10 11 22 34.50 -09 29.2

1989 10 21 22 34. 48 -08 56.1 1.188 1.979 129.9 22.7 16. 8
1979 KQ a,e, i =2.68, 0.12, 5 El enents MPC 13151
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 02 23 17.35 -01 14.4 1.506 2. 369 139.3 16. 2 17.5
1989 08 12 23 14.02 -01 52.2

1989 08 22 23 08.51 -02 48.2 1. 396 2.375 161. 1 7.9 17.1
1989 09 01 23 01. 47 -03 57.5

1989 09 11 22 53.88 -05 12.9 1. 380 2. 384 174.8 2.2 16. 8
1989 09 21 22 46. 87 -06 25.6

1989 10 01 22 41. 39 -07 28.2 1. 465 2.394 151.8 11. 4 17.3
1989 10 11 22 38.19 -08 15.0

1989 10 21 22 37.60 -08 43.6 1.637 2. 407 130.7 18. 3 17.8
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1984 HR1 a,e, i = 2.60, 0.15, El ements MPC 10763
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 08 02 23 24.95 -11 43.4 1.513 . 391 141.2 15. 4 17.0
1989 08 12 23 19.91 -12 20.2

1989 08 22 23 12.56 -13 03.2 1.436 . 421 162. 8 7.1 16.7
1989 09 01 23 03. 68 -13 45.8

1989 09 11 22 54.40 -14 20.9 1. 455 . 452 169. 3 4.4 16. 6

1989 09 21 22 45.92 -14 42.9
1989 10 01 22 39.19 -14 49.0 1.576
1989 10 11 22 34.91 -14 38.2
1989 10 21 22 33.34 -14 11.7 1.782

. 483 148.1 12. 3 17.1
. 515 127.5 18. 3 17.6

(3861) A910 FA a,e, i = 2.56, 0.19, El ements MPC 13444
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 02 23 23. 28 +01 23.9 2.165 . 986 136.8 13.5 17.0
1989 08 12 23 18. 45 +00 53.0

1989 08 22 23 11.90 +00 07.4 2.034 . 000 158. 8 7.0 16.7
1989 09 01 23 04.15 -00 50.2

1989 09 11 22 55.93 -01 55.0 2. 007 . 011 174.5 1.8 16. 4
1989 09 21 22 48.09 -03 01.0

1989 10 01 22 41. 38 -04 02.7 2.094 . 019 152. 8 8.7 16.8

1989 10 11 22 36.43 -04 55.1

1989 10 21 22 33.58 -05 35.2 2.279 . 026 130.8 14. 4 17. 2

1980 TE4 a,e, i = 2.76, 0.25, El ements MPC 13056
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 02 23 20. 96 -06 35.0 1.189 . 076 140.6 18.1 16. 3
1989 08 12 23 17.94 -06 46.3

1989 08 22 23 12.28 -07 10.7 1.108 . 093 162.0 8.6 15.8
1989 09 01 23 04. 80 -07 43.1

1989 09 11 22 56.72 -08 16.0 1.113 117 174. 4 2.7 15.6

1989 09 21 22 49.42 -08 42.2
1989 10 01 22 44.01 -08 56.5 1.211
1989 10 11 22 41. 25 -08 55.6
1989 10 21 22 41.42 -08 38.9 1.389

. 146 151. 8 12. 7 16. 2
. 181 131.6 20.0 16. 8

El ements MPC 13155

r El ong. Phase \%

. 781 139.6 21. 7 15.3
. 808 161. 3 10. 3 14. 8
. 840 174.0 3.3 14. 6
. 876 151.2 14.9 15. 4

. 916 131. 2 23.0 16.0

(3831) Pettengill a,e, i = 2.17, 0.20,
Dat e ET R A (1950) Decl. Del ta
1989 08 02 23 20.69 -03 42.5 0. 883
1989 08 12 23 18.76 -04 42.4

1989 08 22 23 13.66 -06 05.4 0. 820
1989 09 01 23 06.31 -07 41.9

1989 09 11 22 58.25 -09 17.8 0. 835
1989 09 21 22 51.14 -10 39.1

1989 10 01 22 46.31 -11 36.9 0. 936
1989 10 11 22 44.58 -12 07.0

1989 10 21 22 46.14  -12 09.9 1.108

1986 W\E a,e, i = 2.44, 0.19, El ements MPC 11512
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 08 02 23 27.52 -11 37.7 2.027 . 884 140.6 12.9 17.5
1989 08 12 23 22.66 -12 38.2

1989 08 22 23 15.80 -13 46.0 1.893 . 872 161. 6.3 17.1

1989 09 01 23 07. 46 -14 55.1
1989 09 11 22 58.47 -15 58.5 1. 865
1989 09 21 22 49.79 -16 49.8
1989 10 01 22 42. 30 -17 24.9 1. 946
1989 10 11 22 36.74 -17 41.8
1989 10 21 22 33.53 -17 40.6 2.118

9

. 857 168. 2 4.1 17.0

. 840 147. 2 11.0 17. 3
0

N DN N N N O P P P P PP O NN N DN DN DN DN WO WO W W DD O DN N DN DD DD O

. 821 126. 16. 6 17.7



1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

(3751) Kiang
T

Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1980
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1983
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

NU3

08
08
08
09
09
09
10
10
10

08
08
08
09
09
09
10
10
10

FC3

08
08
08
09
09
09
10
10
10

14 644

a, e, | =
R A (1950) Decl.
23 17.66 -07 02.8
23 16.78 -08 17.2
23 12.90 -09 50.8
23 06.83 -11 32.9
22 59.92 -13 08.9
22 53.74 -14 25.7
22 49.57 -15 15.0
22 48.29 -15 33.9
22 50.17 -15 23.9

a, e, |1 =
. A (1950) Decl .

23 25.88  +14 52.9
23 21.81 +15 25.5
23 15.95 +15 38.0
23 08.80 +15 29.0
23 01.08 +14 59.6
22 53.62 +14 13.3
22 47.20 +13 15.5
22 42.47  +12 12.9
22 39.82 +11 12.0

a, e, | =
R A (1950) Decl.
23 32.07 -08 19.6
23 28.12 -08 23.6
23 22.23 -08 34.4
23 14.85 -08 48.9
23 06.72 -09 03.1
22 58.73 -09 12.8
22 51.72 -09 14.8
22 46.43 -09 06.8
22 43.29 -08 47.6

a, e, |1 =
R A (1950) Decl.
23 38.19 +03 30.6
23 34.25 +03 32.4
23 27.57 +03 12.0
23 18.88 +02 31.6
23 09.35 +01 36.8
23 00.30 +00 35.9
22 52.91 -00 22.6
22 48.02 -01 11.4
22 45.99 -01 45.8

a, e, | =
R A (1950) Decl.
23 35.31 -14 50.1
23 31.52 -16 17.0
23 25.73 -17 49.3
23 18.44 -19 19.9
23 10.38 -20 40.5
23 02.48 -21 44.6
22 55.57 -22 28.0
22 50.39 -22 49.3
22 47.36 -22 49.5

2.36, 0.22,
Delta
0. 938
0. 863
0. 868
0. 958
1.118
3.14, 0.11,
Delta
2.196
2. 059
2.012
2.069
2.224
3.39, 0.17,
Delta
2.071
1.920
1.869
1.927
2.081
2.36, 0.21,
Delta
1.324
1.237
1.234
1.332
1.519
2.65, 0.11,
Delta
2. 058
1.947
1.940
2.041

2.232

13

w N DN NN

10

N N N N N B N DM DD DD

14

N DN N N DN

. 844
. 853
. 869
. 892
. 921

r
. 940
. 958
. 977
. 997
. 018

r
. 911
. 891
. 873
. 858
. 844

. 144
. 190
. 237
. 285
. 332

r
. 905
. 914
. 921
. 927
. 932

1989 MAY 20

El ements MPC 11835

El ong. Phase

141.6 20.0
162.5 9.5
170.9 4.9

149. 9 15. 4
130.6 23.2

V
16. 6

16. 1
15.9
16.5
17.1

El ements MPC 12783

El ong. Phase
128. 8 15.6

146. 8 10. 8
159.9 6.7
153.3 8.6

135.7 13. 3

V
16.5

16. 2
16.0
16. 2
16.5

El ements MPC 12000

El ong. Phase
138.6 13.3

160.0 6.9
175. 4 1.6
153. 4 9.0
132.0 15.1

V
15.6

15. 2
14. 8
15. 2
15.6

El ements MPC 7768

El ong. Phase
132.5 20. 4

153. 8 11.8
173. 4 3.0
156. 4 10.1
135.0 17.6

V
17.1

16. 7
16. 4
16.9
17.5

El ements MPC 14189

El ong. Phase

139. 4 13.1
159.0 7.2
164. 2 5.4

146. 3 10.9
126. 2 15.9

V
17.1

16. 7
16. 7
17.0
17.3



1977
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1984
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

(3815) Konig
ET

Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

4020
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

ECL

08
08
08
09
09
09
10
10
10

ve

08
08
08
09
09
09
10
10
10

08
08
08
09
09
09
10
10
10

P- L

08
08
08
09
09
09
10
10
10

GS

08
08
08
09
09
09
10
10
10

02
12
22
01
11
21
01
11
21

14 645

a, e, i =
R A (1950) Decl.

23 35.65 -06 44.4
23 31.52 -07 17.2
23 25.65 -07 58.3
23 18.52 -08 43.9
23 10.81 -09 29.2
23 03. 29 -10 09.2
22 56.69 -10 40.1
22 51.61 -10 59.3
22 48. 43 -11 05.6
a,e, i =
R A (1950) Decl.
23 36.73 -06 23.9
23 33.57 -06 52.1
23 28. 45 -07 30.3
23 21.82 -08 14.5
23 14.41 -08 59.3
23 07.09 -09 39.2
23 00. 69 -10 09.6
22 55.90 -10 27.2
22 53.18 -10 30.6
a, e, i =
R A (1950) Decl.
23 38.75 +05 23.7
23 35. 37 +04 58.6
23 29.95 +04 14.4
23 22.93 +03 12.8
23 15.05 +01 58.4
23 07.21 +00 37.8
23 00. 28 -00 41.8
22 55.02 -01 53.4
22 51.89 -02 52.0
a,e, i =
R A (1950) Decl.
23 39.53 +00 57.5
23 37.23 +00 46.2
23 32.25 +00 14.7
23 25.03 -00 34.8
23 16. 47 -01 37.0
23 07.79 -02 43.8
23 00. 22 -03 46.5
22 54.83 -04 37.2
22 52.26 -05 11.0
a, e, i =
R A (1950) Decl.
23 47. 87 -11 01.1
23 43.56 -11 28.6
23 36.68 -12 03.5
23 27.78 -12 40.4
23 17.84 -13 12.3
23 08.03 -13 33.4
22 59. 46 -13 39.5
22 53.03 -13 29.2
22 49. 23 -13 02.8

3.04, 0.16,
Delta
2. 258
2. 146
2.137
2. 240
2.443
3.16, 0.12,
Delta
1.984
1. 858
1.830
1.909
2.085
2.57, 0.10,
Delta
1. 960
1.817
1.767
1. 828
1.990
2.37, 0.07,
Delta
1. 448
1.300
1. 237
1.274
1.401
2.46, 0.09,
Delta
1.647
1.532
1.512
1.597

1.775

. 081
111
. 141
. 170
. 198

r
. 812
. 823
. 835
. 848
. 863

r
. 740
. 755
. 769
. 782
. 794

. 268
. 255
. 243
. 232
. 222

r
. 476
. 494
. 512
. 530
. 546

1989 MAY 20

El enents MPC 9476
El ong. Phase \%
137.3 12.9 17.8
159.0 6.7 17.5
175.3 1.5 17.2
153.8 8.0 17.7
132.2 13.3 18.0

El ements MPC 11857
El ong. Phase \%
136.9 14. 3 15.9
158. 2 7.6 15.6
175.9 1.5 15. 2
155.0 8.6 15. 7
133.5 14. 6 16. 1

El ements MPC 13046
El ong. Phase \%
131.5 16. 1 16.5
152.7 9.7 16. 2
173.2 2.5 15. 8
158.1 7.7 16. 1
136.0 14. 3 16.5

El ements MPC 11338
El ong. Phase \%
133.4 19.0 17.6
154. 4 11.2 17.1
176.7 1.5 16. 6
157. 4 9.9 17.0
135.4 18. 3 17.5

El ements MPC 13598
El ong. Phase \%
135.6 16. 7 17. 3
156. 9 9.2 16.9
171.6 3.3 16. 7
152.8 10. 4 17.1
131.5 17.0 17.6



M P. C. 14 646

6034 P-L a,e,i = 2.58, 0.23, 8
Dat e ET R A (1950) Decl. Del t a

1989 08 02 23 33.61 +06 48.1 1.174 2
1989 08 12 23 33.92  +06 40.9

1989 08 22 23 31.47 +06 04.0 1. 051 1
1989 09 01 23 26.67 +04 57.9

1989 09 11 23 20.47 +03 28.2 1.003 2
1989 09 21 23 14.14 +01 45.7

1989 10 01 23 08.94 +00 02.9 1.044 2
1989 10 11 23 05.96 -01 27.7

1989 10 21 23 05.78 -02 37.7 1.172 2
(3876) Quai de a,e i = 3.02, 0.08, 11
Dat e ET . A (1950) Decl . Del ta

1989 08 02 23 45.20 -15 56.4  2.013 2
1989 08 12 23 42.46 -17 08.6

1989 08 22 23 37.63 -18 25.4 1.901 2
1989 09 01 23 31.14 -19 40.1

1989 09 11 23 23.69 -20 45.0 1.888 2
1989 09 21 23 16.17 -21 33.7

1989 10 01 23 09.46 -22 02.3 1.979 2
1989 10 11 23 04.29 -22 09.2

1989 10 21 23 01.17 -21 55.5  2.161 2
1964 VE a, e, i = 2.34, 0.28, 25
Dat e ET R A (1950) Decl. Del t a

1989 08 02 23 31.56 +31 43.8 1. 302 1
1989 08 12 23 33.57 +32 46.6

1989 08 22 23 32.85 +33 09.8 1.103 1
1989 09 01 23 29.51 +32 41.5

1989 09 11 23 24.19 +31 10.3  0.950 1
1989 09 21 23 18.14 +28 30.7

1989 10 01 23 12.86 +24 46.8  0.865 1
1989 10 11 23 09.89  +20 16.5

1989 10 21 23 10.26 +15 28.0 0. 866 1
1985 UT3 a, e i =2.62, 0.16, 13
Dat e ET R A (1950) Decl. Del ta

1989 08 02 23 43.07 +11 08.9 1.784 2
1989 08 12 23 41.66 +11 00.8

1989 08 22 23 37.95 +10 27.8 1.588 2
1989 09 01 23 32.22 +09 28.7

1989 09 11 23 25.13  +08 05.3 1.474 2
1989 09 21 23 17.59  +06 23.5

1989 10 01 23 10.65 +04 32.2 1.464 2
1989 10 11 23 05.32 +02 42.3

1989 10 21 23 02.29 +01 03.4 1.553 2
(3909) 1988 JD1 a,e,i = 2.61, 0.12, 13
Dat e ET R A (1950) Decl. Del t a

1989 08 02 23 47.78  +14 42.6 1.914 2
1989 08 12 23 45.26 +14 45.1

1989 08 22 23 40.53 +14 23.6 1.766 2
1989 09 01 23 33.99 +13 37.1

1989 09 11 23 26.35 +12 27.4 1.699 2
1989 09 21 23 18.54  +10 59.8

1989 10 01 23 11.47 +09 21.9 1.737 2
1989 10 11 23 05.99  +07 43.0

1989 10 21 23 02.65 +06 11.5 1.878 2

r
. 000
. 999
. 004
. 016
. 034

r
. 843
. 856
. 869
. 882
. 897

. 975
. 916
. 860
. 810
. 7167

. 533
. 499
. 465
. 432
. 400

r
. 627
. 652
. 676
. 700
. 723

1989 MAY 20

El ements MPC 10310

El ong. Phase

131.9 22.2
151.3 14.1
171.5 4.2
160. 4 9.6

139. 4 18.6

V
16. 8

16. 3
15. 8
16. 2
16. 7

El ements MPC 13462

El ong. Phase
137.3 14.0

156. 1 8.3

164.0

148. 8 10. 4
3

129.

5.6

15. 4

V
16. 1

15. 8
15.7
16.0
16. 3

El ements MPC 7459

El ong. Phase
116.4 27. 4

129.9 23.9
143. 9 18.6
151.8 15. 2
143. 1 19. 8

V
17.6

17.1
16. 6
16. 2
16. 3

El ements MPC 14021

El ong. Phase

127.6 18.5
147. 2 12.7
166. 8 5.4
161.0 7.7

139. 7 15.6

V
16.

1
7
15. 2
2
6

El ements MPC 13679

El ong. Phase

124. 6 18.5
144.0 13.0
162. 4 6.5
160. 2 7.2

140. 8 13. 4

Vv
16. 6

16. 3
16.0
16. 1
16. 5



1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

4028
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C
RK1

08
08
08
09
09
09
10
10
10

ER1

08
08
08
09
09
09
10
10
10

SS2

08
08
08

09
09
10

10

08
08
08
09
09
09
10
10

SP6

08
08
08
09
09
09
10
10
10

14 647

a, e, i =
R A (1950) Decl.

23 46. 12 -05 16.6
23 44. 37 -05 43.2
23 40. 39 -06 22.2
23 34.56 -07 10.1
23 27.53 -08 01.0
23 20.24 -08 48.4
23 13.62 -09 26.5
23 08.54 -09 50.5
23 05.58 -09 58.3
a,e, i =
R A (1950) Decl.
23 59. 26 -09 28.3
23 56. 26 -09 51.7
23 50. 29 -10 25.5
23 41. 83 -11 04.1
23 31.84 -11 40.0
23 21.63 -12 05.7
23 12.49 -12 16.1
23 05.53 -12 08.5
23 01.35 -11 43.2
a, e, i =
R A (1950) Decl.
23 53.12 +06 30.3
23 50.92 +06 11.3
23 46. 80 +05 35.0
23 41.10 +04 42.8
23 34.40 +03 37.9
23 27. 46 +02 25.9
23 21.03 +01 12.8
23 15.81 +00 05.0
23 12.32 -00 52.6
a,e, i =
R A (1950) Decl.
23 51.90 +07 02.1
23 50. 86 +07 00.3
23 47. 39 +06 37.1
23 41. 71 +05 51.8
23 34.40 +04 46.3
23 26. 40 +03 26.4
23 18. 77 +02 00.0
23 12.62 +00 36.7
23 08.76 -00 35.1
a, e, i =
R A (1950) Decl.
23 53.79 -02 49.4
23 51. 65 -03 06.9
23 47.54 -03 36.0
23 41.70 -04 14.7
23 34.66 -04 59.1
23 27.16 -05 44.1
23 19.99 -06 24.6
23 13.96 -06 56.0
23 09. 69 -07 14.9

3.13, 0.17,
Delta
1.814
1. 663
1.603
1. 648
1.788

2.35, 0.10,
Delta
1. 443
1.327
1. 297
1. 368
1.531

3.12, 0.17,
Delta
2.187
2.044
1.990
2.047
2.211

2.58, 0.18,
Delta
1.741
1.541
1. 423
1. 406
1. 488

3.18, 0.17,
Delta
2. 255
2. 059
1. 956
1. 963

2.074

N DN DN N W NN NN DN D DN N N WO W NN D DN O© NN N DN DN DD N DD DN DD DD w

. 626
. 615
. 608
. 603
. 602

r
. 257
277
. 298
. 320
. 341

r
. 921
. 954
. 987
. 020
. 053

. 496
. 457
. 419
. 382
. 345

r
. 026
. 993
. 960
. 928
. 896

1989 MAY 20

El ements MPC 11050
El ong. Phase \%
134.3 16. 1 17. 2
155.1 9.4 16. 7
175.5 1.7 16. 3
158.0 8.3 16. 7
136.5 15. 3 17.1

El ements MPC 13161
El ong. Phase \%
132.5 19. 4 16.9
153.4 11.5 16.5
172.0 3.5 16. 2
156. 2 10.0 16. 6
134.7 17.6 17.1

El ements MPC 13463
El ong. Phase \%
127.8 15.9 16. 8
148.5 10. 3 16.5
170. 2 3.3 16. 2
163.5 5.4 16. 3
141.5 11.7 16. 8

El ements MPC 12797
El ong. Phase \
127.8 18. 7 18.0
147.8 12. 7 17.5
169. 2 4.5 17.0
163.0 7.0 17.1
140.8 15.6 17.5

El ements MPC 12131
El ong. Phase \%
131.7 14.5 17. 4
152.6 9.0 17.0
175.0 1.7 16.5
161.0 6.4 16. 7
138.6 13.1 17.1



M P. C 14 648 1989 MAY 20

El ements MPC 13313
r El ong. Phase \%
. 493 130. 2 12. 8 17.6

1987 DV a, e, i = 3.15, 0.15,
Dat e ET R A (1950) Decl. Del ta
1989 08 02 23 58.03 -01 28.0  2.751
1989 08 12 23 55.00 -01 47.8

1989 08 22 23 50.32 -02 17.6  2.589
1989 09 01 23 44.29 -02 55.3

1989 09 11 23 37.37 -03 37.8  2.524
1989 09 21 23 30.17 -04 21.0

1989 10 01 23 23.33 -05 00.9 2.575
1989 10 11 23 17.44  -05 33.9

2
3
3. 510 151. 4 7.9 17.3
3
3
1989 10 21 23 12. 97 -05 57.4 2.737 3. 557 139.8 10. 4 17.5
9
2
2
2
2
2

. 527 174. 2 1.6 16.9
. 542 162. 3 4.9 17.2

1976 WD a, e i =226 0.07, El ements MPC 11504
Date ET R A (1950) Decl. Del t a

1989 08 02 23 58.44 +14 03.4  1.382
1989 08 12 23 57.83 +15 02.0

1989 08 22 23 54.21 +15 35.6  1.232
1089 09 01 23 47.81 +15 39.7

1989 09 11 23 39.37 +15 12.2  1.147
1989 09 21 23 30.13 +14 15.7

1989 10 01 23 21.46 +12 57.5  1.152
1989 10 11 23 14.73 +11 29.3

1989 10 21 23 10.83 +10 03.1  1.248

r El ong. Phase \%
. 112 122.8 23.8 16. 3

. 114 140. 8 17.6 15.9
. 118 159.0 9.8 15.5
. 124 161.0 8.8 15.5
. 131 143. 2 16. 2 15.9

(3834) 1980 JE a,e, i = 2.55 0.19, 14 El ements MPC 13166
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 02 00 09.70 -20 36.5 1.851 2.641 132.1 16. 6 17.5
1989 08 12 00 06.08 -21 41.8

1989 08 22 23 59.81 -22 48.4 1.755 2.679 150.0 10.9 17. 3
1989 09 01 23 51. 36 -23 48.5

1989 09 11 23 41.55 -24 33.5 1.751 2.716 159.3 7.5 17. 2
1989 09 21 23 31.47 -24 57.1

1989 10 01 23 22.20 -24 56.4 1.850 2.752 148.1 11.1 17. 4
1989 10 11 23 14.69 -24 31.5

1989 10 21 23 09.52 -23 45.5 2.042 2.785 129.8 15.9 17.8
2546 P-L a,e, i = 2.59, 0.09, 15 El ements MPC 12689
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 02 23 56.01 +07 58.1 1.861 2. 596 126.5 18. 3 18. 7
1989 08 12 23 55.11 +07 25.9

1989 08 22 23 51.92 +06 30.0 1.668 2.575 147.0 12. 4 18. 3
1989 09 01 23 46. 67 +05 10.7

1989 09 11 23 39.91 +03 31.6 1.559 2. 555 169.5 4.1 17.8
1989 09 21 23 32.50 +01 39.8

1989 10 01 23 25.39 -00 15.2 1.556 2.535 164. 4 6.1 17.9
1989 10 11 23 19. 57 -02 03.1

1989 10 21 23 15. 77 -03 35.7 1. 659 2.515 141. 4 14. 3 18. 3
1975 XP3 a,e, i = 2.35 0.13, 3 El ements MPC 7606
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 02 00 01.67 -01 55.0 1.503 2.287 129.5 20.0 17.6
1989 08 12 00 00. 59 -01 55.8

1989 08 22 23 56. 62 -02 12.6 1.324 2. 257 149.9 13.0 17.0
1989 09 01 23 49.97 -02 43.9

1989 09 11 23 41. 27 -03 25.2 1.226 2.229 173.2 3.1 16.5
1989 09 21 23 31.63 -04 09.6

1989 10 01 23 22.39 -04 49.7 1.227 2.201 162. 2 8.0 16. 7
1989 10 11 23 14.84 -05 18.3

1989 10 21 23 09.94 -05 30.7 1.321 2.175 139.3 17. 4 17.1



M P. C

14 649

1984 VA a, e,i

Dat e ET R A (1950) Decl.
1989 08 02 00 00. 16 -03 13.2
1989 08 12 23 58.82 -03 28.8
1989 08 22 23 55. 26 -03 57.3
1989 09 01 23 49. 64 -04 36.7
1989 09 11 23 42.44 -05 23.0
1989 09 21 23 34.45 -06 10.6
1989 10 01 23 26.57 -06 53.3
1989 10 11 23 19.80 -07 25.5
1989 10 21 23 14.92 -07 43.3
1981 ED37 a, e, i =
Dat e ET R A (1950) Decl.
1989 08 02 00 02.68 -06 25.4
1989 08 12 00 03. 47 -06 22.4
1989 08 22 00 00.57 -06 35.2
1989 09 01 23 54.34 -06 59.5
1989 09 11 23 45.77 -07 27.5
1989 09 21 23 36. 45 -07 50.1
1989 10 01 23 28.02 -07 59.9
1989 10 11 23 21.94 -07 51.9
1989 10 21 23 19.02 -07 24.9
(3717) 1964 CG a,e,i

Dat e ET R A (1950) Decl.
1989 08 02 00 06.97 -02 26.6
1989 08 12 00 04. 45 -02 51.9
1989 08 22 00 00. 32 -03 26.6
1989 09 01 23 54.81 -04 08.7
1989 09 11 23 48. 30 -04 55.2
1989 09 21 23 41. 33 -05 42.0
1989 10 01 23 34.48 -06 25.4
1989 10 11 23 28.35 -07 01.5
1989 10 21 23 23.43 -07 27.7
1973 Q=2 a, e, i =
Dat e ET R A (1950) Decl.
1989 08 02 00 06. 25 -03 21.0
1989 08 12 00 05.99 -03 30.0
1989 08 22 00 03. 28 -03 52.7
1989 09 01 23 58. 30 -04 26.5
1989 09 11 23 51.57 -05 07.2
1989 09 21 23 43. 97 -05 48.5
1989 10 01 23 36.49 -06 24.0
1989 10 11 23 30.19 -06 48.1
1989 10 21 23 25. 86 -06 57.0
1952 QX a, e,i

Dat e ET R A (1950) Decl.
1989 08 02 00 02. 25 -07 14.5
1989 08 12 00 04.50 -07 57.7
1989 08 22 00 03.44 -09 00.9
1989 09 01 23 59.16 -10 18.5
1989 09 11 23 52. 27 -11 40.3
1989 09 21 23 44.03 -12 52.9
1989 10 01 23 36.01 -13 44.3
1989 10 11 23 29.79 -14 06.3
1989 10 21 23 26.50 -13 56.7

= 3.07, 0.28,

Delta
2. 040

1.822
1.692
1. 668
1.746

2.32, 0.22,

Delta
0. 996

0. 896
0. 865
0. 919
1. 054

= 3.15, 0.18,

Delta
2.990

2.795
2.696
2.714
2.845

3.05, 0.20,

Delta
1.756

1. 580
1.486
1.493
1.599

= 2.24, 0.17,

Delta
1.105

0. 962
0. 889
0. 902
0.994

R P PR 0NN N DN DN OwWw W W W W R, R, R, R, R, PR DN DN DNDNDDNDD

r
. 806
. 750
. 694
. 639
. 585

r
. 828
. 844
. 867
. 896
. 930

r
. 707
. 702
. 695
. 687
. 677

. 521
. 501
. 485
472
. 463

r
. 931
. 906
. 886
. 872
. 862

1989 MAY 20

El enents MPC 9361
El ong. Phase \%
130.3 16.0 18.1
150. 8 10. 3 17.6
173.1 2.6 17.0
162.1 6.7 17. 2
139.5 14.5 17.5

El ements MPC 13311
El ong. Phase \%
130.8 24.8 18. 3
150. 3 15. 8 17.8
171.9 4.4 17. 4
161.8 9.5 17.8
140.6 19.1 18. 4

El ements MPC 12577
El ong. Phase \%
128.5 12. 4 18.1
149.5 8.0 17. 8
171.6 2.3 17. 4
164.0 4.3 17.5
141.5 9.7 17.9

El ements MPC 10829
El ong. Phase \%
128.9 18. 2 16. 6
148.9 12.1 16. 1
170.8 3.7 15. 6
164. 4 6.2 15. 8
142. 3 14. 3 16. 2

El ements MPC 11629
El ong. Phase \%
131.2 23.3 16. 1
150.0 15. 4 15. 6
168.5 6.1 15.0
159.2 11.0 15. 2
138.8 20.6 15.7



M P. C 14 650 1989 MAY 20

1981 JS1 a,e, i = 2.31, 0.12, El ements MPC 13447
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 08 02 00 16.1 +05 01.8 1. 886 . 587 123.4 19.1 18. 3

1989 08 12 00 14.12 +05 18.0
1989 08 22 00 09. 50 +05 18. 2 1.702
1989 09 01 00 02.49 +05 01.8

. 588 143. 9 13.3 17.9

1989 09 11 23 53. 64 +04 30.5 1.598 . 587 166.5 5.2 17.5
1989 09 21 23 43. 84 +03 48. 2
1989 10 01 23 34.18 +03 00. 5 1.599 . 584 166. 9 5.0 17.5

1989 10 11 23 25.74 +02 14.0

1989 10 21 23 19. 39 +01 35.0 1. 706 . 578 143. 9 13.1 17.9

1980 EB a,e, i = 2.45, 0.09, El ements MPC 12714
Dat e ET R A (1950) Decl . Delta r El ong. Phase \%
1989 08 02 00 15.3 +00 46.0 1. 868 . 590 125.3 18. 6 18.3

1989 08 12 00 13.60 +00 39.0
1989 08 22 00 09. 30 +00 16. 6 1. 704
1989 09 01 00 02.71 -00 19.6

. 605 146. 1 12.5 17.9

1989 09 11 23 54.43 -01 05.9 1.623 . 619 169. 4 4.1 17.5
1989 09 21 23 45. 33 -01 56.7
1989 10 01 23 36. 44 -02 45.7 1. 648 . 631 166. 3 5.2 17.6

1989 10 11 23 28.78 -03 26.7

1989 10 21 23 23.12 -03 55.2 1.779 . 642 143.0 13. 1 18.0

1976 GJ3 a,e, i = 3.19, 0.14, El ements MPC 10613
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 02 00 11.51 -01 18.6 2.758 . 464 127.0 13.5 17.6
1989 08 12 00 09. 17 -01 37.9

1989 08 22 00 05.11 -02 07.5 2.585 . 483 147.9 8.9 17.3
1989 09 01 23 59. 56 -02 45.3

1989 09 11 23 52.93 -03 28.3 2. 505 . 501 170.4 2.8 17.0
1989 09 21 23 45. 80 -04 12. 4

1989 10 01 23 38.81 -04 53.6 2.539 . 518 165. 8 4.0 17.1
1989 10 11 23 32.58 -05 28.0

1989 10 21 23 27.64 -05 52.8 2.687 . 534 143.2 9.7 17. 4
1982 SGl12 a,e, i = 2.31, 0.12, El ements MPC 13686
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 02 00 06.43 +04 42.1 1.469 . 220 125. 7 21.8 18.0
1989 08 12 00 07.22 +04 29.5

1989 08 22 00 05.21 +03 53.1 1.284 . 194 145.5 15.1 17.5
1989 09 01 00 00. 49 +02 52.6

1989 09 11 23 53.57 +01 31.2 1.173 . 169 168. 4 5.4 16.9
1989 09 21 23 45.41 -00 03.4

1989 10 01 23 37.24 -01 40.7 1.158 . 145 166. 8 6.1 16.9
1989 10 11 23 30. 39 -03 09.0

1989 10 21 23 25.91 -04 19.0 1.239 . 123 143.5 16. 2 17. 4
1979 OB a,e, i = 2.22, 0.28, El enents MPC 7020
Dat e ET R A (1950) Decl. Delta El ong. Phase \%

r
. 602 128. 4 29.8 16. 6
. 621 146. 3 20.3 16. 1

1989 08 02 23 52.39 +05 36.9 0. 760
1989 08 12 23 57.79 +05 28.8
1989 08 22 23 59. 49 +04 43.3 0.679
1989 09 01 23 57.66 +03 22.0

1989 09 11 23 53.15 +01 33.6 0. 652 . 651 168. 4 7.0 15.6
1989 09 21 23 47. 45 -00 26.2
1989 10 01 23 42.22 -02 19.1 0. 700 . 692 167.8 7.2 15. 8

1989 10 11 23 38. 96 -03 49.3
1989 10 21 23 38.56 -04 48.1 0. 824

R R P P PO DN N DN DN DN OO W W W ww N DN DN DN DN DD DN DNDNDND DD DD O

. 741 146. 1 18. 6 16. 6



1982
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1987
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

TF2

08
08
08
09
09
09
10
10
10

14 651
a, e, i =
R A (1950) Decl.
00 06.74 +02 48.5
00 08.55 +03 17.1
00 07.13 +03 24.7
00 02.57 +03 10.4
23 55.51 +02 36.7
23 47. 14 +01 49.9
23 38.93 +00 58.8
23 32.40 +00 13.4
23 28.61 -00 18.2
a,e, i =
R A (1950) Decl.
00 14.08 +00 49.3
00 12.60 +00 42.4
00 08.93 +00 22.1
00 03. 30 -00 10.4
23 56. 18 -00 51.9
23 48. 31 -01 37.7
23 40.51 -02 22.6
23 33.66 -03 01.2
23 28.45 -03 29.2
a, e, i =
R A (1950) Decl.
00 13.00 +05 49.4
00 06. 49 +05 14.7
23 58.11 +04 23.3
23 48.78 +03 20.5
23 39.62 +02 13.4
23 31.72 +01 10.0
23 25.94 +00 17.2
23 22.72 -00 20.7
23 22.23 -00 41.6
a,e, i =
R A (1950) Decl.
00 07.52 +01 46.2
00 03.34 +01 33.8
23 56.53 +01 04.2
23 48. 13 +00 23.1
23 39.56 -00 21.6
23 32.44 -01 00.0
23 28.01 -01 24.2
23 26. 96 -01 29.6
23 29. 48 -01 14.1
a, e, i =
R A (1950) Decl.
00 06. 88 +00 51.7
00 02.12 +00 04.0
23 56. 00 -00 53.2
23 49. 17 -01 55.1
23 42. 36 -02 55.9
23 36. 36 -03 50.0
23 31.80 -04 32.9
23 29.10 -05 01.8
23 28.49 -05 15.3

2.35, 0.17,
Delta
1. 165
1.023
0.947
0. 957
1. 054
2.88, 0.03,
Delta
2. 153
1.975
1.882
1. 897
2.021
2.30, 0.13,
Delta
1.579
1. 496
1.516
1.641
1. 850
2.38, 0.21,
Delta
1. 066
0. 957
0.933
0.997
1.128
3.16, 0.05,
Delta
2.123
2.021
2.028
2. 144

2.348

W W W W WU R R PR R R P NDNDMNDNNDNDND®®NNDNDNNDNDNDNPRPR R R P RPN

. 947
. 942
. 942
. 947
. 958

r
. 865
. 871
. 877
. 883
. 888

r
. 462
. 484
. 505
. 523
. 539

. 986
. 953
. 924
. 901
. 884

r
. 018
. 015
. 013
. 012
. 011

1989 MAY 20

El ements MPC 11053

El ong. Phase \%
126.5 24.8 16. 8
145. 3 17. 3 16. 3
167.4 6.5 15. 8
167.9 6.2 15. 8
145. 6 16. 7 16. 4
El ements MPC 11981

Vari ation \Y
-0.93 -6.6 16. 2
-1.04 -7.3 15.9
-1.11 -7.8 15.5
-1.11 -7.7 15.5
-1.02 -7.1 16.0
El ements MPC 10770

El ong. Phase \%
142.8 14. 4 18. 7
165.8 5.7 18. 3
168. 2 4.7 18. 3
145.1 13.0 18. 8
124.0 18.9 19. 2
El ements MPC 13156

El ong. Phase \%
145. 9 16. 6 16.9
168.0 6.2 16. 3
167.8 6.3 16. 2
145.0 17.5 16. 7
125.5 25.3 17. 2
El ements MPC 10622

El ong. Phase \%
146. 4 10. 7 17.6
169.0 3.7 17. 2
167.5 4.1 17. 3
144.7 11.0 17.7
123.7 15.9 18.0



1964
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1986
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1985
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1982
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

T&

08
09
09
09
10
10
10
10
11

14 652

00
00
23
23
23
23
23
23
23

R.

00
00
00
23
23
23
23
23
23

R

00
00
00
23
23
23
23
23
23

a, e, i =
R A (1950) Decl .
+02 30.3
.13 +02 14.0
.85 +01 43.3
.30 +01 02.8
.62 +00 18.7
.05 -00 21.2
.62 -00 50.6
. 96 -01 05.1
.31 -01 02.5
a,e, i =
(1950) Decl .
.77 -07 01.9
.66 -07 42.6
.14 -08 27.7
.18 -09 09.4
.06 -09 40.1
.14 -09 53.5
.51 -09 46.9
.79 -09 20.3
. 20 -08 35.2
a, e, i =
(1950) Decl.
. 98 +03 39.3
.69 +03 37.9
.84 +03 20.7
.48 +02 51.7
. 96 +02 17.0
.75 +01 44.5
.97 +01 20.7
.25 +01 10.0
.79 +01 15.1
a,e, i =
(1950) Decl .
.73 +10 17.4
.44 +11 09.1
.30 +11 35.4
. 60 +11 37.0
.98 +11 18.1
.05 +10 47.4
.00 +10 14.8
.32 +09 48.2
.09 +09 33.3
a, e, i =
(1950) Decl.
. 66 +09 37.6
.56 +09 40.3
. 83 +09 19.3
.28 +08 36.1
.12 +07 35.7
. 86 +06 27.4
.84 +05 22.0
.90 +04 28.6
.47 +03 53.8

2.60, 0.16,

Delta
1. 443

1.322
1.299
1.375
1.528

2.29, 0.06,

Delta
1.382

1.284
1.284
1.381
1.553

2.20, 0.03,

Delta
1.288

1.193
1.194
1.293
1.470

2.34, 0.22,

Delta
1. 052

0.994
1. 020
1.138
1.332

2.36, 0.21,

Delta
1.277

1.131
1.072
1.109
1.221

R N DN DN N A N N DN P PO N NN DN DN DN O DD DD D D N ODN DN DN DNDNDND W

. 344
. 315
. 289
. 265
. 243

r
. 288
. 275
. 263
. 250
. 238

r
. 173
. 180
. 187
. 194
. 201

. 927
. 966
. 009
. 055
. 103

r
. 153
. 108
. 065
. 024
. 987

1989 MAY 20
El ements MPC 10391
El ong. Phase \%
145.0 14. 3 16.9
167. 4 5.5 16. 3
168. 2 5.1 16. 2

145. 1 14. 6 16. 7
124. 6 21. 3 17.1
El ements MPC 11640

El ong. Phase \%

145. 4 14.5 16.7
166. 7 5.8 16. 2
163.9 7.0 16. 3
141.9 15. 8 16. 7

121.7 22.1 17.1
El ements MPC 10042

El ong. Phase \%

141.6 16. 8 17.5
164. 4 7.1 17.0
170.1 4.5 16. 9

146. 6 14.5 17.5
125. 7 21. 4 18.0
El ements MPC 10821

El ong. Phase \%

138.1 20.5 16. 4
158. 7 10.7 16.0
167. 2 6.3 16.0
148. 7 14. 6 16. 6

129.2 21. 4 17.2
El ements MPC 10625

El ong. Phase \%

140.1 17.5 17.5
160. 9 9.0 16.9
169. 3 5.2 16. 6

148. 3 15.0 17.0
127. 7 23.2 17. 4



M P. C 14 653 1989 MAY 20

4059 T-3 a,e, i = 2.55 0.07, 4 El ements MPC 12702
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 22 00 26.43 -03 48.3 1. 686 2.569 143. 3 13.6 16.9
1989 09 01 00 20.94 -04 31.8

1989 09 11 00 13.44 -05 22.0 1. 597 2.584 165. 4 5.6 16.5
1989 09 21 00 04.74 -06 12.7

1989 10 01 23 55.85 -06 57.1 1.611 2.598 167.5 4.8 16.5
1989 10 11 23 47.81 -07 29.4

1989 10 21 23 41.53 -07 45.7 1.731 2.612 145. 3 12.5 16. 9
1989 10 31 23 37.53 -07 44.8

1989 11 10 23 36.10 -07 26.9 1.935 2.625 124. 4 18.1 17. 4
1981 EX6 a,e, i = 3.21, 0.16, 17 El enents MPC 8676
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 22 00 28.68 +09 47.2 1. 869 2.703 137.5 14. 6 17. 2
1989 09 01 00 22.93 +10 33.0

1989 09 11 00 15.15 +11 04.7 1.745 2.705 158.1 8.0 16.9
1989 09 21 00 06.03 +11 22.2

1989 10 01 23 56.51 +11 26.9 1.722 2.710 168. 6 4.2 16. 7
1989 10 11 23 47. 66 +11 22.3

1989 10 21 23 40.40 +11 13.5 1. 806 2.718 150. 6 10. 4 17.0
1989 10 31 23 35. 38 +11 05.3

1989 11 10 23 32.95 +11 02.3 1.984 2.728 130.0 16. 1 17. 4
6575 P-L a,e, i =3.22, 0.13, 5 El ements MPC 12583
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 22 00 26.24 -00 44.7 2. 457 3. 317 142.5 10. 7 17.1
1989 09 01 00 21.52 -01 10.1

1989 09 11 00 15.31 -01 42.7 2.312 3.293 164. 6 4.7 16.8
1989 09 21 00 08.10 -02 18.8

1989 10 01 00 00. 55 -02 54.4 2.276 3. 269 171.3 2.7 16. 6
1989 10 11 23 53. 39 -03 25.1

1989 10 21 23 47. 30 -03 47.4 2.354 3. 245 148.5 9.2 17.0
1989 10 31 23 42.79 -03 58.8

1989 11 10 23 40.21 -03 57.7 2.527 3.220 126.9 14. 2 17. 3
7607 P-L a,e, i =2.36, 0.21, 3 El enents MPC 8386
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 22 00 30.21 -02 31.8 1. 366 2.251 142. 1 16.0 18.7
1989 09 01 00 26.47 -03 20.8

1989 09 11 00 20.03 -04 22.8 1.220 2.204 163.7 7.4 18.1
1989 09 21 00 11.61 -05 30.7

1989 10 01 00 02.27 -06 35.1 1.167 2.158 168. 8 5.2 17.9
1989 10 11 23 53.44 -07 26.4

1989 10 21 23 46.42 -07 57.2 1.212 2.113 146. 2 15. 2 18. 3
1989 10 31 23 42.14 -08 04.1

1989 11 10 23 41.11 -07 46.5 1. 332 2.070 125. 4 23.0 18.7
1979 SL11 a,e, i =2.98, 0.29, 17 El enents MPC 9417
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 22 00 40.74 -15 08.6 1.448 2.325 141. 3 15. 8 15.9
1989 09 01 00 33.77 -15 20.2

1989 09 11 00 24.42 -15 25.4 1. 406 2.376 159.9 8.4 15.6
1989 09 21 00 13.77 -15 17.6

1989 10 01 00 03.09 -14 52.7 1.461 2.430 161. 3 7.6 15.7
1989 10 11 23 53.65 -14 09. 2

1989 10 21 23 46. 39 -13 08.5 1.617 2.487 143. 2 13.9 16. 2
1989 10 31 23 41.80 -11 53.9

1989 11 10 23 40.01 -10 28.4 1.857 2. 545 123.9 18. 8 16. 7



9515
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1986
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1979
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

6214
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

P-L

08
09
09
09
10
10
10
10
11

14 654

00
00
00
00
00
23
23
23
23

R.

00
00
00
00
00
00
23
23
23

R

00
00
00
00
00
00
23
23
23

33.
29.
22.
14.
05.
S7.
50.
46.
45.

a, e, i =
R A (1950) Decl.
26 -01 49.1
12 -02 21.1
59 -03 03.2
39 -03 49.6
55 -04 33.2
29 -05 07.0
69 -05 25.5
50 -05 26.1
10 -05 08.2
a,e, i =
(1950) Decl
) +02 40.9
.96 +02 09.6
.20 +01 28.7
.39 +00 41.3
.13 -00 08.4
.14 -00 55.8
.07 -01 36.4
. 46 -02 06.8
.69 -02 24.7
a, e,li
(1950) Decl .
. 80 +04 10.2
.07 +03 43.2
.25 +03 02.1
.01 +02 11.0
.24 +01 15.8
. 96 +00 23.7
.10 -00 19.2
.30 -00 48.5
.93 -01 01.5
a,e, i =
(1950) Decl .
.35 -00 31.9
. 89 +00 11.4
.76 +00 47.8
.84 +01 19.2
.64 +01 47.9
.13 +02 17.3
.07 +02 50.8
.58 +03 31.1
.13 +04 20.3
a, e,li
(1950) Decl .
77 +09 24.0
45 +09 04.9
57 +08 24.1
74 +07 23.9
92 +06 09.6
38 +04 50.1
33 +03 35.2
68 +02 33.3
95 +01 50.0

2.58, 0.09,

Delta
1.516

1. 396
1.372
1. 449
1.611

3.13, 0.16,

Delta
2.546

2.385
2. 333
2. 397
2. 559

= 2.87, 0.12,

Delta
1.694

1.581
1. 566
1. 658
1. 839

1. 95, 0.08,

Delta
1.252

1.118
1. 080
1. 147
1. 299

= 2.36, 0.11,

Delta
1. 507

1.353
1.289
1.329
1. 457

N D N N N P W W w w w = NN N N DN DN P

19

N DN N N N A N N N NN D

r
. 390
377
. 366
. 356
. 348

r
. 384
. 358
. 331
. 303
. 274

r
. 544
. 554
. 566
. 579
. 594

. 098
. 089
. 079
. 066
. 052

r
. 340
. 314
. 288
. 263
. 238

1989 MAY 20
El ements MPC 13154
El ong. Phase \%
141.1 15. 4 18.0
163.0 7.1 17.6
170.9 3.8 17. 4

148.5 12.8 17.8
127.5 19.6 18. 3
El ements MPC 12455

EIong Phase \%

140. 11.1 17.8
162. 2 5.3 17. 4
174. 3 1.7 17.1
151.0 8.4 17.5

129.0 13.6 17.8
El ements MPC 11996

El ong. Phase \%

138.9 15.1 16.9
160. 9 7.4 16.5
175.4 1.8 16. 2

152.0 10.5 16. 7
130.5 16. 9 17.2
El ements MPC 13171
El ong. Phase \%
135.7 19.7 17.0
159.0 10.0 16. 4
174.9 2.5 16.0
149. 2 14. 3 16. 6
126. 8 22.7 17.1

El ements MPC 14629

El ong. Phase \%

135.7 17.6 18.5
157. 3 9.7 18.0
175.1 2.1 17.6

153.3 11. 4 18.0
131. 4 19.4 18. 4



M P. C. 14 655

1980 VX1 a, e, i =
Dat e ET R A (1950) Dec| .
1989 08 22 00 42.2 +03 56.0
1989 09 01 00 38.22 +03 57.8
1989 09 11 00 31.85 +03 47.6
1989 09 21 00 23.68 +03 27.8
1989 10 01 00 14.50 +03 01.8
1989 10 11 00 05.41 +02 35.1
1989 10 21 23 57.48 +02 13.1
1989 10 31 23 51.59 +02 00.4
1989 11 10 23 48.31 +02 00.7
A909 TF a, e, i =
Dat e ET R A (1950) Decl.
1989 08 22 00 50. 26 -02 17.3
1989 09 01 00 44.42 -02 16.9
1989 09 11 00 36.11 -02 23.5
1989 09 21 00 26.12 -02 32.7
1989 10 01 00 15.54 -02 40.1
1989 10 11 00 05.58 -02 41.0
1989 10 21 23 57. 30 -02 32.1
1989 10 31 23 51.40 -02 11.7
1989 11 10 23 48. 22 -01 39.4
1987 DD a, e,i

Dat e ET R A (1950) Dec .
1989 08 22 00 52.78 -42 51.8
1989 09 01 00 47.69 -44 47.1
1989 09 11 00 39.53 -46 18.7
1989 09 21 00 29.16 -47 16.1
1989 10 01 00 17.87 -47 32.5
1989 10 11 00 07.19 -47 05.7
1989 10 21 23 58.48 -45 58. 8
1989 10 31 23 52.56 -44 17.9
1989 11 10 23 49. 80 -42 10.2
(3822) Segovi a a, e i =
Dat e ET R A (1950) Decl
1989 08 22 00 56. 34 +07 35.0
1989 09 01 00 52. 35 +07 27.3
1989 09 11 00 45.58 +07 01.6
1989 09 21 00 36.71 +06 20.7
1989 10 01 00 26.75 +05 29.5
1989 10 11 00 17.02 +04 35.7
1989 10 21 00 08.74 +03 47.1
1989 10 31 00 02.78 +03 09.9
1989 11 10 23 59. 65 +02 48.5
(3851) Al hanbra a, e, i =
Dat e ET R A (1950) Decl
1989 08 22 00 57.88 +07 48.8
1989 09 01 00 55.04 +08 04. 6
1989 09 11 00 49.03 +08 02.4
1989 09 21 00 40. 37 +07 43.2
1989 10 01 00 30.03 +07 09.9
1989 10 11 00 19. 48 +06 29.3
1989 10 21 00 10. 25 +05 49. 6
1989 10 31 00 03.55 +05 18. 6
1989 11 10 00 00. 10 +05 02.3

2.79, 0.21,

Delta
1.819

1.643
1.564
1.593
1.715

2.61, 0.17,

Delta
1.601

1.511
1.519
1. 635
1. 845

13

N N DN N DN

= 2.63, 0.10, 30

Delta
1.875

1.832
1. 863
1. 960
2.108

2.27, 0.12,

Delta
1. 486

1. 370
1. 344
1.423
1. 596

2.17, 0. 06,

Delta
1. 343

1.193
1.126
1.158
1.279

N DN N N N 0o N N D DN N WO N NN N DD DN

. 651
. 607
. 564
. 522
. 480

r
. 442
. 479
. 516
. 554
. 591

. 660
. 639
. 617
. 595
. 573

. 293
. 319
. 345
. 369
. 393

r
. 155
. 140
. 125
. 111
. 098

1989 MAY 20

El ements MPC 11747

El ong. Phase \%
137.1 15.1 17. 4
158.9 8.0 17.0
177.0 1.2 16.5
153.2 10. 3 16.9
131.0 17.5 17. 3
El ements MPC 14340

El ong. Phase \%
137.2 16. 3 15. 7
159.5 8.2 15. 4
173.8 2.5 15.1
151.3 10. 8 15. 7
129.6 17.1 16. 2
El ements MPC 14620

Vari ation \%
-1.64 -9.9 16. 8
-1.80 -9.1 16. 7
-1.79 -7.3 16. 7
-1.60 -5.6 16.9
-1.35 -4.9 17.1
El ements MPC 13055

El ong. Phase \%
132.4 19.0 17.0
154. 4 10. 8 16. 6
177. 4 1.1 16. 1
156. 4 9.7 16. 7
134.0 17. 3 17. 2
El ements MPC 13299

El ong. Phase \%
132.0 20.4 17.0
153.2 12. 3 16.5
175.6 2.1 15.9
157.3 10.5 16. 3
134.8 19.6 16. 8



1975
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1984
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1986
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

VD

08
09
09
09
10
10
10
10
11

14 656

00
00
00
00
00
00
00
00
00

R.

01
00
00
00
00
00
00
00
00

a, e, i =
R A (1950) Decl .
+03 19.8
.23 +04 02.9
.82 +04 30.6
.31 +04 44.4
.95 +04 47.9
.57 +04 47.4
.98 +04 50.2
.41 +05 02.0
.48 +05 26.8
a,e, i =
(1950) Decl .
.20 -00 57.0
.99 -01 46.2
.02 -02 48.8
.76 -03 58.8
.04 -05 08.1
.05 -06 07.4
.05 -06 48.9
.05 -07 08.3
.73 -07 04.2
a, e, i =
(1950) Decl .
.58 -12 35.4
. 36 -14 03.1
. 85 -15 30.8
.68 -16 50.0
.68 -17 52.7
. 85 -18 33.1
.11 -18 48.7
.15 -18 40.1
. 38 -18 10.0
a,e, i =
(1950) Decl .
.62 -06 11.5
.70 -06 16.4
.36 -06 27.1
.07 -06 36.9
. 83 -06 38.2
.19 -06 23.6
.84 -05 48.7
.05 -04 52.8
.62 -03 37.4
a, e,li
(1950) Decl.
.91 +12 12.5
.53 +12 10.4
. 36 +11 47.9
.79 +11 05.0
.58 +10 04.4
. 89 +08 52.2
.00 +07 37.3
.03 +06 28.9
.75 +05 34.5

2.31, 0.23,

Delta
0.918

0. 820
0. 793
0. 850
0. 985

2.37, 0.06,

Delta
1.518

1.373
1.318
1. 364
1.501

= 2.62, 0.30,

Delta
1.884

1.822
1. 858
1.999
2.230

2.53, 0.24,

Delta
1.131

0. 999
0. 944
0.979
1. 094

= 2.24, 0.12,

Delta
1.638

1. 460
1. 366
1.377
1. 486

N N D MDD NN O P PP PO

14

N D N NN MM PR R R RO N DN DN DNDDN

779
. 782
. 793
. 813
. 840

r
. 341
. 327
. 313
. 299
. 286

. 698
. 758
. 815
. 871
. 924

. 986
. 959
. 938
. 925
. 919

r
. 405
. 384
. 362
. 338
. 313

1989 MAY 20

El enents MPC 7614
El ong. Phase \%
134.4 24.0 16. 8
154.5 14. 1 16. 2
177.5 1.4 15.6
158.4 11.7 16. 3
137.4 21.4 16.9

El ements MPC 13297
El ong. Phase \%
134. 4 18.0 16. 6
155.4 10. 4 16. 1
171.6 3.6 15. 7
153.6 11.1 16. 1
132.2 18. 7 16.5

El ements MPC 13451

El ong. Phase \%

135. 2 15. 3 17.8
153. 2 9.5 17.6
159.1 7.3 17.6
144.9 11.5 17.9

126.0 15.9 18. 3
El ements MPC 10836

El ong. Phase \%

135.8 20. 8 16. 2
155. 2 12.5 15.6
170.1 5.1 15.2
154. 2 13.0 15.5

134.0 21.8 16.0
El ements MPC 12001
El ong. Phase \%
128.8 19.1 17.8
149. 7 12.3 17. 4
172.1 3.3 16. 8
160. 2 8.3 17.0

137.3 16. 9 17.5



1987
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1984
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1984
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

BB2

08
09
09
09
10
10
10
10
11

14 657
a, e, i =
R A (1950) Decl.
01 02.01 +09 17.8
01 00. 45 +09 12.3
00 56. 00 +08 46.9
00 48.97 +08 02.3
00 40.09 +07 01.6
00 30.53 +05 51.9
00 21.71 +04 42.7
00 14.85 +03 43.2
00 10.85 +03 00.9
a,e, i =
R A (1950) Decl.
01 05.54 +20 38.0
01 01.80 +21 13.3
00 56. 20 +21 34.2
00 49.10 +21 39.5
00 41.02 +21 28.8
00 32.68 +21 03.8
00 24.85 +20 27.9
00 18. 20 +19 45.9
00 13. 26 +19 03.0
a, e, i =
R A (1950) Decl.
01 02.95 +06 06.8
01 01.02 +05 59.2
00 56.72 +05 37.7
00 50. 43 +05 04.4
00 42.82 +04 23.0
00 34.84 +03 39.1
00 27.52 +02 59.2
00 21.74 +02 28.6
00 18.17 +02 11.6
a,e, i =
R A (1950) Decl.
01 06. 96 +03 12.2
01 06. 20 +03 29.5
01 01.77 +03 30.9
00 54.23 +03 19.5
00 44.68 +03 00.2
00 34.77 +02 40.8
00 26.23 +02 28.8
00 20.32 +02 29.8
00 17.76 +02 47.1
a, e,li
R A (1950) Decl.
01 22.08 -11 21.1
01 16.72 -11 50.0
01 08.80 -12 20.2
00 58. 75 -12 45.8
00 47.32 -13 00.9
00 35.52 -13 00.2
00 24. 48 -12 40.8
00 15.10 -12 02.7
00 08.06 -11 07.3

2.30, 0.18,
Delta
1.515
1. 327
1.221
1.216
1. 305

3.20, 0.09,
Delta
2.748
2.568
2.479
2.502
2.634

2.93, 0.12,
Delta
1.825
1.662
1.587
1.620
1.751

2.28, 0.18,
Delta
1.041
0.937
0. 905
0. 963
1.105
Delta
2.126
1.964
1.900
1.952

2.108

N DN N N N DN

15

R R R, R PR 0N N NN NN DWW W W

= 2.35, 0.23, 24
2.

N DN N DN

. 304
. 262
. 220
. 178
. 136

r
. 422
. 432
. 442
. 451
. 459

. 608
. 596
. 587
. 579
. 574

. 872
. 886
. 905
. 929
. 958

r
893

. 885
. 874
. 859
. 842

1989 MAY 20

El ements MPC 12207
El ong. Phase \%
130.4 19.5 18.1
151.3 12. 3 17.5
174.7 2.4 16.9
159.7 9.1 17. 2
136.6 18.6 17.6

El ements MPC 11837
El ong. Phase \%
124. 3 14. 1 17.1
143.7 10.0 16. 8
161.1 5.4 16.5
159.3 5.9 16. 6
140.8 10. 4 16.9

El ements MPC 13158
El ong. Phase \%
131.5 16.9 17.2
152.5 10. 3 16. 8
175.7 1.7 16. 3
160.5 7.4 16. 6
138.0 14.9 17.0

El ements MPC 9752
El ong. Phase \%
131.6 23.8 16. 1
152.0 14.5 15. 7
175.5 2.4 15.1
160.0 10. 2 15.6
138.2 19.7 16. 2

El ements MPC 11623
El ong. Phase \%
131.1 15. 3 18. 7
150. 9 9.8 18. 3
163. 3 5.7 18.1
150. 2 10.0 18. 3
129.5 15.6 18. 6



M P. C 14 658 1989 MAY 20

1981 EA7 a,e, i =2.26, 0.22, 6 El ements MPC 10380
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 22 00 59.02 +17 29.7 0. 970 1.775 127.2 27.0 17. 2
1989 09 01 01 00.95 +18 35.7

1989 09 11 00 59. 28 +19 12.7 0. 852 1.772 144.8 19.1 16. 7
1989 09 21 00 54. 33 +19 16.1

1989 10 01 00 47.02 +18 44.2 0. 795 1.778 163.4 9.3 16. 3
1989 10 11 00 38.96 +17 41.8

1989 10 21 00 31.98 +16 20.8 0.817 1.791 162. 4 9.7 16. 4
1989 10 31 00 27.54 +14 56.0

1989 11 10 00 26.55 +13 41.5 0.918 1.812 143. 3 19.0 17.0
1979 YV8 a,e, i =3.15 0.14, 2 El ements MPC 10632
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 22 01 07.82 +05 52.4 2.624 3. 370 130. 4 13. 2 17.9
1989 09 01 01 05.09 +05 35.7

1989 09 11 01 00. 56 +05 08. 6 2.425 3. 346 151.7 8.2 17.5
1989 09 21 00 54.52 +04 32.8

1989 10 01 00 47. 45 +03 51.2 2.324 3.322 174. 7 1.6 17.1
1989 10 11 00 39.99 +03 07.8

1989 10 21 00 32.88 +02 27.3 2.338 3. 297 161.5 5.5 17. 3
1989 10 31 00 26.77 +01 53.6

1989 11 10 00 22.22 +01 30.1 2.461 3.271 138. 7 11.5 17.6
1964 YJ a,e, i =3.01, 0.04, 11 El enments MPC 13480
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 22 01 10.42 -07 20.9 2. 354 3.136 133.4 13.6 16. 6
1989 09 01 01 07.95 -08 23.8

1989 09 11 01 03.53 -09 32.3 2.208 3.136 152. 6 8.5 16. 3
1989 09 21 00 57.51 -10 40.7

1989 10 01 00 50.41 -11 42.9 2.160 3.135 164. 3 5.0 16. 1
1989 10 11 00 42.98 -12 33.0

1989 10 21 00 35.98 -13 06.3 2.222 3.134 151.6 8.7 16. 3
1989 10 31 00 30.12 -13 20.5

1989 11 10 00 25.92 -13 15.2 2.384 3.132 131.8 13.6 16. 7
(3836) 1979 SRO a,e, i =2.24, 0.15, 2 El ements MPC 13168
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 22 01 16.79 +04 39.7 1.329 2.115 128.8 21.9 17.0
1989 09 01 01 14.95 +04 18.8

1989 09 11 01 09.87 +03 40. 6 1.217 2.148 150.0 13.6 16. 6
1989 09 21 01 02.08 +02 49.4

1989 10 01 00 52.51 +01 51.5 1.185 2.182 173. 4 3.0 16. 1
1989 10 11 00 42.52 +00 55.6

1989 10 21 00 33.53 +00 10.2 1.253 2.216 160.5 8.6 16.5
1989 10 31 00 26. 65 -00 18.8

1989 11 10 00 22.58 -00 28.2 1.415 2. 250 137.9 17.2 17.1
1976 CE1 a,e, i = 3.39, 0.20, 18 El enents MPC 11638
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 22 01 15.58 +17 03.2 3.178 3. 836 124.0 12. 6 17.1
1989 09 01 01 11.87 +17 28.5

1989 09 11 01 06.52 +17 42.6 2.997 3. 860 144. 4 8.7 16. 8
1989 09 21 00 59. 82 +17 45.0

1989 10 01 00 52.21 +17 36.0 2.909 3. 882 164.0 4.1 16. 6
1989 10 11 00 44.28 +17 17.2

1989 10 21 00 36. 66 +16 51.2 2.939 3.903 163. 3 4.2 16. 6
1989 10 31 00 29.92 +16 21.7

1989 11 10 00 24.54 +15 52.5 3.084 3.922 143.2 8.7 16.9



1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1988
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1931
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1984
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

TP6

08
09
09
09
10
10
10
10
11

14 659
a, e, i =
R A (1950) Decl.
01 12.54 +11 10.3
01 10.51 +11 18.8
01 06. 36 +11 14.3
01 00.35 +10 56.9
00 52.94 +10 28.0
00 44. 88 +09 50.6
00 37.05 +09 09.5
00 30.28 +08 29.9
00 25.29 +07 57.1
a,e, i =
R A (1950) Decl.
01 20. 36 +05 16.4
01 17.99 +04 32.1
01 12.92 +03 31.9
01 05.63 +02 20.4
00 56. 88 +01 03.9
00 47.76 -00 09.4
00 39.39 -01 11.8
00 32.65 -01 57.7
00 28.18 -02 24.1
a, e, i =
R A (1950) Decl.
01 14.88 +14 52.3
01 13.78 +14 15.6
01 10. 06 +13 15.6
01 04. 14 +11 54.0
00 56.72 +10 15.3
00 48. 80 +08 27.7
00 41. 48 +06 41.3
00 35.66 +05 05.4
00 32.00 +03 47.4
a,e, i =
R A (1950) Decl.
01 25.84 +09 13.0
01 23.37 +09 15.0
01 18.08 +09 01.2
01 10.32 +08 32.8
01 00. 80 +07 52.6
00 50.59 +07 05.7
00 40.90 +06 18.9
00 32.79 +05 38.6
00 27.04 +05 10.1
a, e, i =
R A (1950) Decl.
01 19.54 +13 15.3
01 17.55 +13 25.8
01 13.43 +13 22.8
01 07.44 +13 06.1
01 00.03 +12 36.8
00 51.93 +11 57.6
00 43.99 +11 12.9
00 37.02 +10 28.1
00 31.73 +09 48.5

3.12, 0.20,
Delta
2.308
2.089
1.960
1.940
2.029

2.43, 0.23,
Delta
1. 663
1. 550
1.524
1. 606
1.791

2.58, 0.16,
Delta
1.700
1.561
1.504
1. 555
1.711

2.28, 0.14,
Delta
1.737
1.584
1.515
1.554
1.698

2.97, 0.11,
Delta
2.377
2. 167
2. 045
2.032

2.131

N N N N N O D D D DD WO >

13

N W W W W O N N N N DN MDD DN DD

r
. 030
. 990
. 951
. 912
. 873

r
. 418
. 470
. 519
. 568
. 614

r
. 428
. 461
. 495
. 529
. 564

. 461
. 485
. 508
. 528
. 546

r
. 069
. 049
. 029
. 008
. 987

1989 MAY 20

El ements MPC 12325
El ong. Phase \%
127.3 15. 4 17.7
147.9 10. 3 17. 3
170.0 3.4 16. 8
164.4 5.3 16. 8
141.7 12. 3 17.2

El ements MPC 13153
El ong. Phase \%
127.7 19. 3 17. 4
149. 3 12.0 17.1
172.2 3.1 16. 7
160. 9 7.3 17.0
138.3 14. 6 17.6

El ements MPC 13305
El ong. Phase \%
125.2 19.9 16.5
146.1 13. 2 16. 1
169.5 4.2 15. 7
165.0 5.8 15.9
141.8 13.8 16. 4

El ements MPC 10542
El ong. Phase \
125.1 19. 7 18.5
146. 3 13.0 18.1
170.1 3.9 17.7
164.8 5.9 17.9
141.2 14. 1 18. 4

El ements MPC 11425
El ong. Phase \%
124.9 15. 7 17.1
145. 3 10. 8 16. 7
167.2 4.2 16. 3
166. 2 4.5 16. 3
143. 7 11.3 16. 6



M P. C 14 660 1989 MAY 20

(3883) 1972 RQ a,e, i = 2.61, 0.12, 13 El ements MPC 13473
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 22 01 13.57 +04 05.4 1.512 2.295 129.7 19. 8 15. 7
1989 09 01 01 13.95 +02 47.3

1989 09 11 01 11.61 +01 08.7 1.371 2. 300 150. 2 12. 6 15. 2
1989 09 21 01 06. 88 -00 44.3

1989 10 01 01 00. 40 -02 42.6 1.316 2. 308 169.9 4.4 14.9
1989 10 11 00 53.19 -04 34.4

1989 10 21 00 46. 41 -06 08.5 1.363 2. 319 158.7 9.0 15.1
1989 10 31 00 41.06 -07 17.4

1989 11 10 00 37.91 -07 57.4 1.505 2.332 137.3 16. 7 15.6
1987 FF1 a,e,i = 2.59, 0.14, 14 El ements MPC 12002
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 08 22 01 21.72 -13 30.6 1.795 . 578 131.4 17.1 17.1
1989 09 01 01 20. 46 -14 51.1

1989 09 11 01 16.51 -16 16.4 1.637 . 548 148.0 12.1 16. 7
1989 09 21 01 10.13 -17 38.0

1989 10 01 01 01.92 -18 46.3 1.567 . 518 156.7 9.1 16.5
1989 10 11 00 52.85 -19 31.7

1989 10 21 00 44.07 -19 48.4 1.594 . 488 146. 8 12. 7 16. 6
1989 10 31 00 36.67 -19 34.2

1989 11 10 00 31.46 -18 50.9 1.709 . 458 129.2 18. 2 16.9
1981 EH26 a,e, i = 3.08, 0.28, El ements MPC 8288
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%

1989 08 22 01 11.92 +04 52.2 1.473
1989 09 01 01 12.97 +04 38.8
1989 09 11 01 11.30 +04 09. 2 1.314
1989 09 21 01 07.15 +03 26.1

. 259 129.8 20.1 16.5
. 241 149.5 13. 2 16.0

1989 10 01 01 01.11 +02 34.5 1.234 . 229 171. 4 3.9 15.5
1989 10 11 00 54.16 +01 41.9
1989 10 21 00 47.52 +00 56. 4 1.251 . 224 163. 8 7.2 15.7

1989 10 31 00 42.27 +00 25.0

1989 11 10 00 39.28 +00 12.2 1.361 . 226 141.9 15.9 16. 2
El ements MPC 13308

r El ong. Phase \%

. 653 125.5 18.1 17.9

(3857) Cel lino a, e i = 2.39, 0.16,
Dat e ET R A (1950) Decl. Del ta
1989 08 22 01 28.67 +06 07.3 1. 935
1989 09 01 01 26.28 +05 51.0

1989 09 11 01 21.32 +05 21.3 1. 777
1989 09 21 01 14.12  +04 40. 4

. 677 146. 8 11.9 17.5

1989 10 01 01 05. 30 +03 52.1 1.705 . 698 170. 3 3.6 17.1
1989 10 11 00 55.77 +03 02.1
1989 10 21 00 46. 60 +02 16.5 1.744 . 716 164. 4 5.7 17.3

1989 10 31 00 38.73 +01 40.7

1989 11 10 00 32.90 +01 18.8 1.891 . 733 141.0 13. 2 17.7

A B B B B W DN N DN DN D WO N D DN N DN DD DD DD DD DD

1973 SJ1 a,e, i =3.97, 0.12, El ements MPC 13164
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 08 22 01 18. 86 +07 46.8 3. 755 . 441 127.2 10.5 18. 7
1989 09 01 01 16.61 +07 28.7

1989 09 11 01 13.05 +07 02.6 3.554 . 442 148. 2 6.9 18. 4
1989 09 21 01 08.41 +06 29.9

1989 10 01 01 03.00 +05 52.3 3.451 . 442 170. 4 2.1 18.1
1989 10 11 00 57.22 +05 12.6

1989 10 21 00 51.53 +04 33.7 3. 467 . 441 166. 6 3.0 18. 2
1989 10 31 00 46. 37 +03 58.4

1989 11 10 00 42.13 +03 29.4 3.601 . 440 144.0 7.5 18.5



M P. C 14 661

1981 EB1 a, e,li

Dat e ET R A (1950) Decl
1989 08 22 01 23.5 +05 58.4
1989 09 01 01 21.53 +05 35.9
1989 09 11 01 17.64 +05 02.9
1989 09 21 01 12.16 +04 21.5
1989 10 01 01 05.53 +03 34.6
1989 10 11 00 58. 35 +02 46.5
1989 10 21 00 51. 32 +02 01.6
1989 10 31 00 45. 09 +01 24.0
1989 11 10 00 40. 23 +00 57.0
1983 RGC3 a,e, i =
Dat e ET R A (1950) Decl
1989 09 11 01 22.9 +06 38.6
1989 09 21 01 18.26 +06 10.0
1989 10 01 01 11.75 +05 32.3
1989 10 11 01 04. 22 +04 50.1
1989 10 21 00 56. 63 +04 09.2
1989 10 31 00 49.94 +03 35.3
1989 11 10 00 44.99 +03 13.4
1989 11 20 00 42.31 +03 06.4
1989 11 30 00 42.12 +03 15.2
(3902) 1986 AL a, e, i =
Dat e ET R A (1950) Decl.
1989 09 11 01 30.10 +31 33.4
1989 09 21 01 24. 48 +31 51.1
1989 10 01 01 17. 26 +31 48.1
1989 10 11 01 09. 10 +31 23.4
1989 10 21 01 00. 85 +30 38.9
1989 10 31 00 53. 36 +29 38.8
1989 11 10 00 47. 36 +28 29.4
1989 11 20 00 43. 37 +27 17.8
1989 11 30 00 41.60 +26 10. 2
1978 UU1 a,e, i =
Dat e ET R A (1950) Decl.
1989 09 11 01 30.19 +04 00.0
1989 09 21 01 27.35 +03 11.5
1989 10 01 01 21.61 +02 12.1
1989 10 11 01 14.11 +01 11.9
1989 10 21 01 06. 43 +00 21.9
1989 10 31 01 00. 11 -00 08.6
1989 11 10 00 56. 39 -00 14.4
1989 11 20 00 55. 85 +00 05.2
1989 11 30 00 58.58 +00 47.8
1973 ST1 a, e,li

Dat e ET R A (1950) Decl.
1989 09 11 01 32.25 +07 12.5
1989 09 21 01 28.05 +06 41.1
1989 10 01 01 22.91 +06 04.8
1989 10 11 01 17. 20 +05 26.1
1989 10 21 01 11. 37 +04 47.7
1989 10 31 01 0O5. 86 +04 12.4
1989 11 10 01 01.10 +03 42.9
1989 11 20 00 57.43 +03 21.3
1989 11 30 00 55. 07 +03 08.8

= 3.16, 0.08,

Delta
2. 656

2.475
2. 386
2.412
2.551

3.15, 0.19,

Delta
1.774

1. 656
1.642
1.733
1. 906

3.21, 0.08,

Delta
2.511

2.382
2. 350
2. 427
2.601

2.39, 0.23,

Delta
0.938

0. 868
0. 881
0.979
1.144

= 3.95, 0.13,

Delta
3.608

3.478
3. 465
3.571
3.779

16

A A b A A W RFREL FP P P PFP®O®OW W LW W W

. 361
. 369
377
. 384
. 391

r
. 669
. 645
. 623
. 603
. 587

r
. 264
. 279
. 293
. 307
. 321

. 855
. 856
. 864
. 880
. 903

r
. 459
. 455
. 450
. 445
. 439

1989 MAY 20
El enents MPC 12790

El ong. Phase \%

126. 7 14.0 18.5
147. 7 9.2 18.1
170. 3 2.9 17.8
165. 2 4.3 17.9

142. 5 10. 2 18. 3
El ements MPC 10038

El ong. Phase \%

146.0 12. 2 16.5
168. 4 4.4 16.0
167.5 4.7 16.0

144. 6 12. 7 16. 4
123.7 18.5 16. 8
El ements MPC 13601

El ong. Phase \%

131.4 13. 4 16. 6
148. 7 9.1 16. 4
157. 8 6.6 16. 3
147. 8 9.2 16.5

129.9 13. 2 16. 8
El ements MPC 12203

El ong. Phase \%

145.0 18.1 16.0
166. 2 7.4 15.5
166. 9 7.0 15.5

145. 4 17. 4 16. 1
126. 4 24. 6 16. 7
El ements MPC 12940

El ong. Phase \%

143. 6 7.7 18.5
165. 6 3.2 18.2
170.9 2.0 18. 2
148. 4 6.7 18. 4

126. 6 10. 3 18. 7



1985
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1980
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1982
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1979
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

14 662

56.5
49.
37.
21.
03.
46.
32.
24.
22.

a, e, i =
R A (1950) Decl .
+22 12.3
63 +25 09.8
69 +27 52.2
56 +30 04.3
39 +31 33.6
17 +32 16.7
76 +32 23.5
79 +32 11.0
64 +31 54.4
a, e, i =
(1950) Decl .
) +08 20.5
.32 +07 39.4
. 86 +06 46.8
.02 +05 47.6
. 85 +04 48.4
.42 +03 56.0
.71 +03 16.5
.34 +02 53.4
.59 +02 48.2
a, e,li
(1950) Decl.
.09 +11 29.6
.25 +10 26.7
.63 +09 04.0
.31 +07 30.1
.77 +05 56.3
.40 +04 34.4
. 36 +03 33.3
.23 +02 57.2
.13 +02 46.1
a,e, i =
(1950) Decl .
. 86 +07 29.4
.51 +07 20.6
.05 +06 59.0
.56 +06 29.9
.57 +06 00.5
.72 +05 38.4
.37 +05 30.2
. 28 +05 39.3
.63 +06 06.2
a, e,li
(1950) Decl.
.45 +10 33.7
.50 +09 33.3
.82 +08 13.2
.24 +06 39.6
.01 +05 02.5
.52 +03 33.3
.06 +02 22.3
.45 +01 35.7
.04 +01 15.3

1.93, 0.10,

Delta
0. 969

0. 849
0. 810
0. 858
0.972

2.41, 0.08,

Delta
1.727

1. 609
1.595
1. 690
1.873

= 2.30, 0.17,

Delta
1.113

1. 044
1. 065
1.183
1.378

2.26, 0.13,

Delta
1.083

0.994
0. 992
1. 083
1.250

= 2.20, 0.11,

Delta
1.331

1.198
1.160
1.222
1.363

19

N D D N NN ODN P P P P B D N N DN P O DN DD DD DNDDN P P P P PP

r
. 806
. 787
. 770
. 157
. 147

r
. 589
. 586
. 583
. 578
. 571

. 993
. 023
. 056
. 092
. 129

. 968
. 973
. 982
. 995
. 011

r
. 202
. 175
. 149
. 123
. 097

1989 MAY 20

El ements MPC 14335
El ong. Phase \%
132.1 24.5 15. 6
149.8 16. 4 15.1
157.2 12. 6 14. 8
143.8 19.5 15. 2
126. 3 27.1 15.6

El ements MPC 11852

El ong. Phase \%

141.1 14. 1 17.5
164.0 6.1 17.0
170.8 3.5 16.9

147.0 12.1 17.3
125. 3 18. 3 17.7
El ements MPC 13311

El ong. Phase \%

140.1 18.9 17.1
162.9 8.4 16. 6
172.1 3.8 16.5

148. 4 14. 4 17.2
127.6 21.5 17.8
El ements MPC 13589

El ong. Phase \%

140. 8 18.9 16.0
163. 2 8.4 15.5
171.9 4.1 15.3

148. 3 15.1 15.9
127.7 22.8 16.5
El ements MPC 10617

El ong. Phase \%

140.4 17.0 18.1
163. 2 7.7 17.6
171. 4 4.0 17. 3

147. 1 14.7 17. 8
125.6 22.5 18. 2



1978
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1975
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1979
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

14 663

40. 4

a, e,i
R A (1950) Decl .
+09 33.9
.34 +09 13.3
. 28 +08 42.2
.92 +08 03.9
.08 +07 22.8
.69 +06 44.2
.61 +06 13.5
.50 +05 54.6
.72 +05 49.7
a, e, i =
(1950) Decl .
+07 57.1
16 +06 30.4
14 +04 47.2
64 +02 54.6
57 +01 02.6
99 -00 38.5
91 -01 59.6
05 -02 55.5
78 -03 24.9
a, e, i =
(1950) Decl.
.19 +17 49.7
.16 +17 34.7
.92 +17 02.4
.24 +16 14.3
.16 +15 15.0
.77 +14 10.9
.06 +13 09.4
. 65 +12 16.9
.84 +11 37.8
a,e, i =
(1950) Decl .
10 +12 19.1
11 +12 21.4
28 +12 13.8
17 +11 57.8
58 +11 36.3
35 +11 13.1
31 +10 52.5
09 +10 38.4
04 +10 33.6
a, e,li
(1950) Decl.
.53 +15 21.3
.61 +15 12.4
. 38 +14 38.0
.74 +13 41.3
.24 +12 30.2
.58 +11 16.3
.30 +10 12.3
.30 +09 27.1
. 85 +09 05.1

= 3.16, 0.18,

Delta
1. 996

1. 845
1.798
1. 861
2.015

2.88, 0.23,

Delta
1. 636

1. 486
1. 437
1. 495
1. 636

2.28, 0.22,

Delta
1.874

1.755
1.738
1. 836
2.030

3.07, 0.06,

Delta
2. 257

2. 109
2. 067
2.140
2.312

= 2.24, 0.17,

Delta
0. 980

0.879
0. 856
0.922
1.062

N DN N N N DN

14

N DN N N N A N N N DN D

10

R P PP P, WWww W W w

. 849
. 818
. 788
. 760
. 734

r
. 509
. 464
. 422
. 382
. 344

. 684
. 708
. 728
. 746
. 760

. 081
. 070
. 059
. 048
. 038

r
. 855
. 849
. 850
. 856
. 869

1989 MAY 20
El ements MPC 12695

El ong. Phase \%

140. 9 12.9 16.9
163.1 5.9 16.5
173. 1 2.5 16. 2
149. 6 10.5 16. 6

127.9 16.5 17.0
El ements MPC 11346

El ong. Phase \%

142. 3 14. 2 16. 3
164. 3 6.3 15.7
168.8 4.6 15.6

146. 1 13.4 15.9
124.9 20.2 16. 3
El ements MPC 10538

El ong. Phase \%
135.2 15. 3 18.7
157.7 8.1 18. 4
172.6 2.7 18.1
151.3 10.0 18. 6
129.0 16. 1 19.0
El ements MPC 9964
El ong. Phase \
138.2 12. 6 18. 4
160. 4 6.3 18.0
174.8 1.7 17.7
151. 7 8.8 18.1

129.6 14.5 18. 4
El ements MPC 13165
El ong. Phase \%
138.0 21.3 16. 2
159. 2 11.1 15.7
174.7 2.9 15. 3
152. 3 14. 4 15.9

131.6 23.2 16.5



M P. C 14 664

3524 P-L a, e, i =
Dat e ET R A (1950) Decl
1989 09 11 01 54.9 +23 40.0
1989 09 21 01 49.26 +24 26.2
1989 10 01 01 40.99 +24 54.3
1989 10 11 01 30.89 +25 01.8
1989 10 21 01 20.04 +24 49.0
1989 10 31 01 09. 66 +24 19.5
1989 11 10 01 00.92 +23 39.6
1989 11 20 00 54.65 +22 57.4
1989 11 30 00 51.25 +22 19.7
(3901) 1958 GQ a,e, i =
Dat e ET A. (1950) Decl
1989 09 11 01 56. 3 +15 27.5
1989 09 21 01 49.96 +15 32.7
1989 10 01 01 41.71 +15 26.0
1989 10 11 01 32.21 +15 08.4
1989 10 21 01 22.33 +14 42.7
1989 10 31 01 12.96 +14 12.7
1989 11 10 01 04.94 +13 43.2
1989 11 20 00 58.83 +13 18.7
1989 11 30 00 54. 96 +13 02.3
1985 Ju1 a, e,li

Dat e ET R A (1950) Decl.
1989 09 11 01 57.19 +03 17.1
1989 09 21 01 51.85 +02 28.8
1989 10 01 01 43.75 +01 33.3
1989 10 11 01 33.84 +00 37.9
1989 10 21 01 23.41 -00 09.3
1989 10 31 01 13.83 -00 41.4
1989 11 10 01 06. 26 -00 53.9
1989 11 20 01 01.42 -00 45.7
1989 11 30 00 59.54 -00 18.1
1984 YV a,e, i =
Dat e ET R A (1950) Decl.
1989 09 11 01 59.58 +47 22.0
1989 09 21 01 56.07 +49 09.2
1989 10 01 01 47.89 +50 20.1
1989 10 11 01 35.72 +50 41.6
1989 10 21 01 21.43 +50 04.1
1989 10 31 01 07.68 +48 25.5
1989 11 10 00 57.08 +45 55.7
1989 11 20 00 51.23 +42 53.8
1989 11 30 00 50.51 +39 41.5
1973 SZ3 a, e,li

Dat e ET R A (1950) Decl.
1989 09 11 01 52. 30 +09 42.8
1989 09 21 01 49. 47 +09 39.0
1989 10 01 01 43.21 +09 19.5
1989 10 11 01 34.33 +08 47.9
1989 10 21 01 24. 26 +08 10.9
1989 10 31 01 14.75 +07 36.9
1989 11 10 01 07. 46 +07 14.8
1989 11 20 01 03.45 +07 10.3
1989 11 30 01 03.15 +07 25.7

2.57, 0.04,

Delta
1.877

1.736
1.691
1.756
1.916

2.63, 0.28,

Delta
2.273

2. 159
2. 153
2. 266
2.482

= 2.20, 0.13,

Delta
1.361

1.279
1.293
1.410
1.610

14

N DN N N DN

13

N N N N N O W W w w w

1.92, 0.08, 21

Delta
1. 346

1. 200
1.106
1. 083
1.137

= 2.17, 0.13,

Delta
1. 064

0. 945
0. 909
0. 964
1. 095

e N - T S S R e N N

. 654
. 660
. 665
. 669
. 673

r
. 070
. 109
. 144
. 178
. 208

r
. 218
. 248
. 278
. 306
. 332

. 008
. 993
. 976
. 958
. 940

r
. 934
. 917
. 903
. 893
. 888

1989 MAY 20

El enents MPC 9299
El ong. Phase \%
131.6 16.5 17. 3
151.6 10. 3 16.9
164.8 5.6 16. 7
151.7 10. 1 16.9
131.5 16.0 17. 3

El ements MPC 13600

EIong Phase \%

135. 13. 4 17.0
157.6 7.0 16. 7
173.9 1.9 16.5
152.5 8.3 16. 9

130. 2 13.6 17. 3

El ements MPC 11426
El ong. Phase \%
138.6 17.5 17.7

160. 7 8.5 17.3
168. 6 4.9 17.2
147. 2 13.5 17.7

126. 1 20.0 18. 3
El ements MPC 11151

El ong. Phase \%

116.4 26.7 16. 7
129.5 22.8 16. 3
140. 2 18.8 16.0
141. 6 18.3 16.0

131.9 22.2 16. 2
El ements MPC 11517
El ong. Phase \%
138.1 20.3 17.0
159.9 10. 3 16. 4
175.5 2.4 15.9
151. 3 14.5 16.5

130. 2 23.5 17.1



1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1981
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1987
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

4271
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

1935
Dat e
1989
1989
1989
1989
1989
1989
1989
1989
1989

M P. C

EB28

09
09
10
10
10
10
11
11
11

14 665

a, e, i =
R A (1950) Decl .
) +09 09.8
.81 +08 28.2
.13 +07 34.6
.82 +06 33.9
.00 +05 32.8
.82 +04 38.4
.31 +03 56.9
.15 +03 32.1
. 66 +03 25.1
a,e, i =
(1950) Decl .
. 37 +16 12.1
.74 +16 05.8
.50 +15 48.2
.15 +15 20.5
. 36 +14 45.5
.87 +14 06.9
. 36 +13 28.9
. 38 +12 55.9
. 26 +12 30.9
a, e,li
(1950) Decl.
.02 +27 54.0
71 +29 20.1
18 +30 24.4
12 +31 01.3
79 +31 08.3
74 +30 47.3
54 +30 05.8
26 +29 14.2
41 +28 22.7
a,e, i =
(1950) Decl .
.43 +03 09.4
.04 +02 48.1
.64 +02 24.3
.54 +02 00.2
.14 +01 38.1
. 85 +01 20.4
.09 +01 09.0
.21 +01 05.3
.46 +01 10.1
a, e,li
(1950) Decl.
.37 +11 40.8
.91 +12 18.6
. 80 +12 42.7
.74 +12 53.2
.13 +12 52.8
.79 +12 46.5
.55 +12 41.8
. 65 +12 45.5
.62 +13 02.0

2.29, 0.16,

Delta
1.637

1.5837
1. 537
1. 647
1. 849

3.18, 0.10,

Delta
2.583

2.445
2.413
2.499
2.689

= 2.63, 0.15,

Delta
1.523

1. 400
1. 359
1.416
1.563

5.23, 0.11,

Delta
3. 816

3.678
3.651
3.744
3.941

= 2.25, 0.17,

Delta
1. 055

0. 932
0. 888
0. 936
1. 061

W W W W W o0 NN DD NN DD

15

P P P P P O M N BN DN DM O NDNDDNDDNDDN

472
. 501
. 529
. 554
. 577

r
. 378
. 392
. 405
. 418
. 430

r
. 282
. 298
. 317
. 337
. 361

. 636
. 636
. 637
. 639
. 641

r
. 910
. 894
. 883
. 877
. 877

1989 MAY 20
El enents MPC 8288
El ong. Phase \%
137.2 16. 1 18. 3
160.1 7.8 17.9
173.8 2.4 17.7

150.1 11.1 18. 2
128.0 17.5 18. 7
El ements MPC 11046

El ong. Phase \%

135.7 12.0 16. 3
157.5 6.5 16.0
174.5 1.6 15. 8
154. 3 7.2 16.1

132.2 12.3 16.5
El ements MPC 13302
El ong. Phase \%
127.7 20.4 15. 6
145. 8 14.2 15.2
159. 2 8.8 15.0
152.1 11. 4 15.2
134. 4 17. 4 15.6

El ements MPC 14028

El ong. Phase \%

140. 3 8.0 16. 7
161.0 4.0 16.5
171.0 1.9 16. 3
151. 6 5.8 16. 6
130. 4 9.3 16. 9

El ements MPC 14182
El ong. Phase \%
135.8 21.5 15.9
157.0 11.9 15. 4
176.7 1.8 14. 8
154. 1 13.3 15. 4

132.9 22.6 15.9



M P. C 14 666 1989 MAY 20

(3873) 1984 WB a,e, i =1.89, 0.13, 23 El ements MPC 13461
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 09 11 02 06. 11 +42 41. 2 1.390 2.071 118.7 25.3 16. 4
1989 09 21 02 03.44 +43 10. 2

1989 10 01 01 56. 69 +42 59.8 1.212 2.048 135. 2 20.2 16.0
1989 10 11 01 46.51 +41 58.9

1989 10 21 01 34.44 +40 01.1 1. 096 2.022 150.4 14. 1 15.5
1989 10 31 01 22.55 +37 08. 6

1989 11 10 01 12.95 +33 35.9 1. 069 1.994 151.1 13.9 15. 4
1989 11 20 01 07.02 +29 46.4

1989 11 30 01 05. 29 +26 03.8 1.137 1.964 135.1 20.8 15.7
1984 EN1 a,e, i =2.33, 0.12, 2 El ements MPC 13448
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 09 11 02 08. 29 +10 51.9 1.726 2.531 134.0 16. 6 18.0
1989 09 21 02 04.05 +10 18.3

1989 10 01 01 57.28 +09 31.6 1.598 2. 548 156.5 9.0 17.6
1989 10 11 01 48.62 +08 35.7

1989 10 21 01 39.04 +07 36.1 1.568 2.563 177. 2 1.1 17. 2
1989 10 31 01 29.67 +06 39.5

1989 11 10 01 21.62 +05 52.8 1. 649 2.576 153.9 9.7 17.7
1989 11 20 01 15.68 +05 20.6

1989 11 30 01 12.31 +05 05.4 1. 827 2.587 131. 4 16. 6 18. 2
1971 QP a,e, i =2.33 0.20, 2 El enents MPC 8907
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 09 11 02 04. 49 +16 01.6 1.084 1.918 133.1 22.5 16.5
1989 09 21 02 02.54 +15 51.2

1989 10 01 01 57.15 +15 18.1 0. 996 1.948 154.5 12. 8 16. 1
1989 10 11 01 49.14 +14 25.1

1989 10 21 01 39.95 +13 19.1 0. 988 1.983 177.1 1.5 15.6
1989 10 31 01 31.18 +12 09.8

1989 11 10 01 24.33 +11 08.2 1.074 2.021 156.5 11.3 16. 3
1989 11 20 01 20. 35 +10 22.6

1989 11 30 01 19.61 +09 57.0 1.245 2. 063 134.9 19. 8 16.9
5191 T-3 a,e, i =5.24, 0.13, 13 El ements MPC 14029
Dat e ET R A (1950) Decl. Delta r El ong. Phase \Y
1989 09 11 01 56.85 -02 02.6 4.098 4. 907 139. 4 7.7 17.5
1989 09 21 01 53.90 -02 44.7

1989 10 01 01 50.01 -03 27.4 3.982 4.926 158.2 4.3 17.3
1989 10 11 01 45.44 -04 08.0

1989 10 21 01 40.55 -04 43.8 3.977 4.944 164.9 3.0 17.2
1989 10 31 01 35.71 -05 12.4

1989 11 10 01 31.31 -05 32.0 4.089 4.963 148. 9 5.9 17. 4
1989 11 20 01 27.66 -05 41.4

1989 11 30 01 25.01 -05 40.6 4. 304 4,983 128.9 8.9 17.7
1978 XQ a,e, i =3.19, 0.14, 1 El enents MPC 12131
Dat e ET R A (1950) Decl. Delta r El ong. Phase \%
1989 09 11 02 04. 36 +12 16.5 2.664 3. 445 134.5 12.0 17.5
1989 09 21 02 00.74 +11 54.5

1989 10 01 01 55.43 +11 23.0 2.484 3.425 156. 4 6.7 17.1
1989 10 11 01 48.81 +10 43.9

1989 10 21 01 41.47 +10 00.4 2. 409 3. 404 179.5 0.1 16. 6
1989 10 31 01 34.10 +09 16.2

1989 11 10 01 27.41 +08 35.7 2.452 3.383 156. 4 6.7 17.0
1989 11 20 01 22.00 +08 02.6

1989 11 30 01 18. 30 +07 39.9 2.602 3. 360 133.8 12.2 17. 4



