M P. C 21 829 1993 APR 6

The M NOR PLANET Cl RCULARS/ M NOR PLANETS AND COVETS are published, on behal f
of Comm ssion 20 of the International Astronom cal Union, usually in batches
on the date of each full noon, by:
M nor Pl anet Center
Sm t hsoni an Astrophysi cal Cbservatory
Canbridge, MA 02138, U. S A
Tel ephone 617-495-7244/ 7440/ 7444 (for energency use only)

TWK 710-320- 6842 ASTROGRAM CAM EASYLI NK 62794505
MARSDEN@CFA. Bl TNET or . SPAN BRI AN@CFAPS1. SPAN GARETH@CFAPS1. SPAN
Brian G WMarsden, Director Gareth V. WIllians, Associate D rector

EDI TORI AL NOTI CE

MPC 21963- 21978 contain 960 i nproved multipl e-opposition and | ong-arc
si ngl e-opposition orbits, high-precision data presented in a concise form
printed sideways on the page. G ven by popul ar request, these orbits
represent rather mnor inprovenents over earlier results, with a handful of
recent observations and no new identifications, and it was therefore thought
reasonabl e to publish themw thout showing the residuals. Reference is nade
to the previous orbit conputations for these objects, and (in the multiple-
opposition cases) the residuals can be seen there. Furthernore, when
sufficient additional observations becone avail able, the objects wll be
gi ven permanent nunbers, and the full residuals will then be shown. Obit
computers are indicated by the code letters used for the one-opposition
orbits and included in the list on MPC 21902. The opportunity has been
taken to incorporate the perturbations by the inner planets, so many of the
old "J-P" (Jupiter-Pluto) cases have been replaced, and it is not intended
that J-P orbits will be published in the future.

In some sense the 960 orbits should be regarded as an adm ssion of
failure. Wenever a new nultiple-opposition orbit is published there is
a continuing need for further observations. This is an urgent need until
the object is nunbered, which is done when the orbit conputation neets
speci fic accuracy criteria. |In practice, this tends to nean that observers
shoul d make neasurenents of an object twice on each of two nights in each of
two nonths around its next convenient opposition. Few objects are nunbered
nowadays on the basis of observations at fewer than four oppositions,
al t hough exceptions are nmade, specifically for objects of small perihelion
di stance that have been well observed at only two oppositions. The "2-2-2"
reginmen is also appropriate for new di scoveries, but to ensure that an
object is not |ost observers mght wish to utilize pairs of nights both
early and late in a given dark run.

During the past year or two there has been a trenmendous increase in the
use of CCDs for astronetry of minor planets and conets, particularly by
amat eur astrononers. The stability and linearity of CCD neasurenents is in
fact making a noticeable inprovenent in the general consistency of
observations in conparison to photographic data, despite the known
astrometric inperfections of the GSC (Space Tel escope Science Institute
GQui de Star Catal ogue). CCD observers who use the GSC (or any other J2000.0
star catal ogue) are requested to be sure to insert the letter "C' in columm
15 (i.e., imediately preceding the year of observation) of the observationa
records they submt to the Mnor Planet Center. On the other hand, if
observers are still converting their results from positions obtained using a
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1950.0 star catal ogue--and they really should not be doing this any nore--
they are requested to put in colum 15 the letter "A", irrespective of

whet her the observation is CCD or photographic (or mcrometric or transit).
The internal consistency of CCD data is such that discoverers m ght consider
measuri ng new objects near neridi an passage on one ni ght but both several
hours before and several hours after neridian passage on the other night in
order to obtain a nmeaningful parallactic deternmination of the orbit from
the data on the two nights, even for objects in the main belt.

The nunbering of a mnor planet tends to indicate that fewer
observations are required of it in the future. Some observations are still
needed, however, particularly of the objects on the critical list (the
| at est version of which is on MPC 21628-21629), as well as of objects
i nvol ved in special studies, such as the |ITA program (see MPC 18486),
occul tation canpai gns and various space mssions. Wth the present batch
of MPCs the | ast nunbered-planet orbit for which the perturbations by
Mercury were ignored has been elimnated. Although this renoves an
I nportant inconsistency in the data set, the situation with regard to the
epheneri des and nmasses adopted for the perturbing planets is not entirely
satisfactory. Mst of the orbits are now being determned with
consideration of the perturbations by Ceres (usually instead of Pluto),
and this is sonmetines indicated by MC (as opposed to M P, indicating
perturbations by Mercury to Pluto). Although the JPL DE200 epheneris is a
wi del y-used standard, the values adopted for sone of the planetary nmasses
(particularly for U anus, Neptune and Ceres) are far fromthe best, and
different orbit conputers use different conventions with respect to the
relativistic ternms. Obit conputations ignoring peturbations by both Pluto
and Ceres are usually indicated in the MPCs by MN (Mercury to Neptune),
often now with the understanding that the perturbations by the earth and the
noon are consi dered separately. The code MV has al so been used, the intent
being to indicate that there has been consideration of the perturbations by
Vesta, although a useful standardization in this case would be to include
al so the perturbations by both Ceres and Pallas. Some conputations are
made with consideration of perturbations by the five mnor planets Ceres,
Pal |l as, Vesta, Iris and Banberga. Now that both astronetric observations
and orbit conputations have reached unprecedented | evels of accuracy, it is
to be hoped that those responsible for the preparation of the planetary
ephenerides will address the matter of supplying well-defined, standard,

l ong-term sets (and starting conditions), with appropriate consideration of
the difficulties nentioned above.

* * * * *
ERRATA.
MPC Li ne
13586 13 Add (J-P)
13586 15 For n 0.17730351 read n 0. 17730403
14023 20 For -Aug. 25, read -Aug. 21
21606 8to 9 Del ete the Anderson Mesa Station of
21629 28 For 0.3-mf/2 read 0.3-mf/5.2
21728 11 For MKenzie read MicKenzie

21803 -12 Add 1d. S. Nakano, K. |chi kanwa
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CORRECTED OBSERVATI ONS.

The foll owi ng observations correct those previously published.

oj ect Dat e ur R A (2000) Decl. Ref erence Mag. N Obs.
1949 KU * 1949 05 31.18194 15 44 53.77 -22 15 00.5 MPC 432 15.2 1 760
1949 KU 1949 05 31.21736 15 44 51.53 -22 15 07.5 MPC 432 1 760
1949 KV  * 1949 05 31.18194 15 38 01.16 -24 03 13.5 MPC 432 17.2 2 760
1949 KV 1949 05 31.21736 15 37 59.03 -24 03 00.6 MPC 432 2 760
1949 KX * 1949 05 31.18194 16 00 09.10 -21 16 18.4 WMPC 432 14.4 3 760
1949 KX 1949 05 31.21736 16 00 06.99 -21 16 16.7 MPC 432 3 760
1949 KY * 1949 05 31.18194 15 46 13.42 -20 05 07.8 MPC 432 16.8 4 760
1949 KY 1949 05 31.21736 15 46 11.58 -20 05 05.0 MPC 432 4 760
1977 Q#4 1989 02 01.92361 09 14 14.22 +21 33 52.9 MPC 14284 17.0 5 552
1981 UB1 1993 01 25.99418 03 01 00.07 +15 48 16.3 MPC 21734 801
1992 SY17 1992 10 26.20122 00 27 26.37 +14 00 57.2 WMPC 21211 6 675
1992 SY17 1992 10 26.24028 00 27 25.43 +14 00 27.9 MPC 21211 6 675
1992 UY6 1992 10 26.20122 00 28 41.66 +12 55 59.7 MPC 21211 6 675
1992 UY6 1992 10 26.24028 00 28 40.28 +12 55 46.1 WMPC 21211 6 675
(243) 1990 09 16.19081 22 48 16.48 -06 56 45.0 MPC 17136 801
(243) 1990 09 16.21521 22 48 15.33 -06 56 51.3 MPC 17136 801
(243) 1990 09 18.16499 22 46 48.00 -07 05 07.0 MPC 17136 801
(243) 1990 09 18.18814 22 46 46.94 -07 05 12.7 WMPC 17136 801
(243) 1990 10 15.07345 22 32 55.26 -08 22 47.5 MPC 17355 801
(243) 1990 10 15.10728 22 32 54.73 -08 22 50.1 MPC 17356 801
(243) 1990 10 16.04232 22 32 42.08 -08 23 59.0 MPC 17356 801
(243) 1990 10 16.09661 22 32 41.32 -08 24 02.8 MPC 17356 801
(243) 1990 10 18.00047 22 32 19.51 -08 26 00.5 MPC 17356 801
(243) 1990 10 18.09860 22 32 18.38 -08 26 05.6 MPC 17356 801
(243) 1990 10 20.98438 22 31 55.52 -08 28 05.6 MPC 17356 801
(243) 1990 10 21.11639 22 31 54.58 -08 28 09.5 MPC 17356 801
(243) 1990 11 14.06593 22 36 14.14 -08 01 38.7 MPC 17577 801
(243) 1990 11 14.08693 22 36 14.67 -08 01 35.4 WMPC 17577 801
(243) 1990 11 19.97001 22 39 11.07 -07 44 03.8 WMPC 17577 801
(243) 1990 11 19.99111 22 39 11.76 -07 43 59.4 WMPC 17577 801
(243) 1990 11 20.96940 22 39 44.98 -07 40 41.1 WMPC 17577 801
(243) 1990 11 20.99363 22 39 45.79 -07 40 36.1 WMPC 17577 801
(243) 1990 12 13.96400 22 57 18.98 -05 53 57.5 WMPC 17577 801
(243) 1990 12 13.97916 22 57 19.80 -05 53 52.5 WMPC 17577 801
(243) 1990 12 14.97694 22 58 15.98 -05 48 06.1 WMPC 17577 801
(243) 1990 12 14.98709 22 58 16.54 -05 48 02.4 W©MPC 17577 801
(830) 1949 05 31.18194 15 53 45.84 -25 42 25.4 MPC 432 15.2 760
(830) 1949 05 31.21736 15 53 43.98 -25 42 19.7 MC 432 760
(1370) 1955 06 27.25834 19 21 37.84 -26 32 14.8 MPC 5298 760
Note 1: 1949 KU = (1676), tinme corrected. 2: 1949 KV = (2536), tine
corrected. 3: 1949 KX = (1044), tinme corrected. 4: 1949 KY = (2117),
time corrected. 5: 1977 QH4 = (5044). 6: tinme originally in error.
* * * * *
DELETED OBSERVATI ONS.
The foll owi ng observations are to be del eted.
bj ect Dat e ur R A (2000) Decl. Ref erence Cbs.
1989 Cy1l 1989 03 08.53194 09 12 17.66 +14 56 47.0 WMPC 14421 391
1989 Cyl 1989 03 08.55278 09 12 16.90 +14 56 55.4 MPC 14421 391

1992 HV3 1992 05 07.30473 14 33 22.47 -12 07 44.4 W©MPC 20274 691
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Qobservers L. Tes
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Cavezzo. 0.40-mf/2.23 reflector + CCD. (bservers R Cal anca and
F. Cal zol ari.

Montel upo. 0.20-mf/10 reflector + CCD. (bservers M Tonbelli and
A. Boattini. Measured by M Tonbel li.

Sunmoto. 0.20-mf/6.3 reflector + CCD. (Cbserver S. Nakano. Long.
and Paral | ax 134.8956, 0.82652, +0.56102 (see MPC 19348).

Senganmne. 0.20-mf/4.8 reflector + CCD. (bserver K. Ito.

Ozum. 0.16-mf/6.3 reflector + CCD. (Cbserver T. Kobayashi

Li nz. b0.3-mf/5.2 Schm dt - Cassegrain + CCD. (Qbservers E. Meyer and
H. Raab.

Sormano. 0.5-mreflector + CCD. Observers M Cavagna, C. Gual doni,
P. Sicoli and A Testa.

Farra d’lsonzo. 0.4-mreflector. Observers W Boschin, F. Danonte,
G Lonbardi and E. Pettarin. Communicated by L. Bittesini.

Col | everde di Guidonia. 0.31-mf/2.8 Baker-Schmdt + CCD. (Qbserver
V. S. Casulli.

C i nenhaga Cbservatory, Victoria. O0.5-mreflector + CCD. (bservers
D. D. Balam and L. Bogan.

Dom ni on Astrophysical Cbservatory. 1.85-mreflector + CCD.
observers D. D. Balam J. B. Tatumand G C. L. A kman. Measured
by D. D. Bal am

Camarillo. 0.25-m Schm dt - Cassegrain + CCD. Observer J. E. Rogers.
Pal omar. 0.46-m Schm dt tel escope. Cbservers E. M Shoenmaker

C. S. Shoemaker and D. H Levy. Measured by C. S. Shoenaker.

Kitt Peak. 0.91-m Spacewatch tel escope. Qobserver J. V. Scotti.

Cak Ridge. 1.5-mreflector + CCD. (oservers R E. McCrosky and C. -Y.

Shao.

KLryuu bservatory, Ohntsu. 0.26-mf/2.9 reflector + CCD. (Observer Y.

| kari .

Cotake. 0.25-mf/3.3 reflector. observer K. Takehashi. Measured

by H. Nakahira.

La Palma. 2.6-m Nordic Optical Telescope + CCD. C(Cbservers M C.

Omang and O C. Dahl. Measured by O C. Dahl.

t Dat e ur R A (2000) Decl. Mag. N Cbs.

Periodi ¢ Conet Tenpel 2
X 1993 02 26.51638 13 15 39.29 +07 48 46.8 658
X'V 1993 02 26.52569 13 15 39.06 +07 48 50.9 658
Peri odi ¢ Comet Schwassmann-Wachmann 1

XV 1993 01 22.08542 05 15 32.34 +30 51 10.2 16.2 T 950
XV 1993 01 22.12206 05 15 31.67 +30 51 06.0 16.2 T 950
XV 1993 02 14.46711 05 11 57.77 +30 09 58.6 411
XV 1993 02 14.47216 05 11 57.78 +30 09 58.1 411
XV 1993 02 14.47469 05 11 57.78 +30 09 57.7 411
XV 1993 02 15.90207 05 11 58.57 +30 07 36.5 13.7 T 950
XV 1993 02 15.94118 05 11 58.60 +30 07 32.8 13.7 T 950
XV 1993 02 16.90632 05 12 00.12 +30 05 59.0 13.7 T 950
XV 1993 02 16.95421 05 12 00.18 +30 05 54.5 13.7 T 950
XV 1993 02 23.41089 05 12 29.46 +29 55 44.7 411
XV 1993 02 23.41594 05 12 29.49 +29 55 44.7 411
XV 1993 02 23.41847 05 12 29.53 +29 55 44.1 411
XV 1993 02 25.02466 05 12 41.91 +29 53 19.8 801
XV 1993 02 25.07912 05 12 42.37 +29 53 16.3 801

Peri odi ¢ Conet Faye
1993 03 03.41424 11 44 05.81 -03 53 21.6 20.5T 1

X

691
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Conet Spacematch (1992h)

[/ 1992h 1993 02 19.76776 13 50 00.4 +29 00 54.9 411
/1992h 1993 02 19. 77097 13 50 00.20 +29 00 59.8 411
/1992h 1993 02 26.79289 13 43 30.90 +32 25 15.2 16 T 900
[/ 1992h 1993 02 26.80415 13 43 30.10 +32 25 34.9 900
/ 1992h 1993 03 03.36415 13 38 13.65 +34 41 39.4 15.6 T 691
/1992h 1993 03 03.37243 13 38 13.04 +34 41 54.7 18.9 N 2 691
[/ 1992h 1993 03 04.69481 13 36 31.35 +35 21 35.8 15.5 T 900
/ 1992h 1993 03 04.70365 13 36 30.57 +35 21 52.0 900
Periodic Conet Ciffreo
[/ 1992s 1993 02 26.11859 02 24 17.79 +17 45 13.2 205 N 3 691
/ 1992s 1993 02 26.12654 02 24 18.91 +17 45 21.5 16.7 T 691
/1992s 1993 02 26.13479 02 24 20.09 +17 45 30.2 16.5 T 691
Peri odic Conet Vaisala 1
/ 1992u 1993 02 14.50559 09 54 10.48 +17 17 51.0 411
[/ 1992u 1993 02 14.51064 09 54 10.38 +17 17 54.4 411
/1992u 1993 02 14.51317 09 54 10.30 +17 17 56.3 411
/ 1992u 1993 02 14.84035 09 54 03.60 +17 22 29.3 596
[/ 1992u 1993 02 14.85849 09 54 03.25 +17 22 45.0 596
/1992u 1993 02 14.86816 09 54 03.05 +17 22 52.6 596
/ 1992u 1993 02 17.45035 09 53 08.97 +17 58 53.6 657
/1992u 1993 02 17.45225 09 53 08.92 +17 58 55.2 657
[/ 1992u 1993 02 17.45442 09 53 08.87 +17 58 57.2 657
[/ 1992u 1993 02 20.85486 09 51 59.05 +18 46 13.0 104
/1992u 1993 02 20.86944 09 51 58.68 +18 46 25.4 104
[/ 1992u 1993 02 20.90308 09 51 57.97 +18 46 52.8 107
/1992u 1993 02 21.24839 09 51 50.58 +18 51 39.1 801
/ 1992u 1993 02 21.26396 09 51 50.22 +18 51 52.0 801
/1992u 1993 02 24.18313 09 50 53.08 +19 31 41.1 801
[/ 1992u 1993 02 24.19532 09 50 52.81 +19 31 50.9 801
/ 1992u 1993 03 13.43788 09 48 03.35 +22 53 35.8 411
/ 1992u 1993 03 13.44294 09 48 03.38 +22 53 38.8 411
[/ 1992u 1993 03 13.44546 09 48 03.39 +22 53 40.3 411
[/ 1992u 1993 03 14.44436 09 48 06.91 +23 02 52.0 411
/ 1992u 1993 03 14.44941 09 48 06.91 +23 02 54.4 411
[/ 1992u 1993 03 14.45194 09 48 06.92 +23 02 55.6 411
[/ 1992u 1993 03 17.59272 09 48 29.72 +23 29 38.4 361
/ 1992u 1993 03 17.60174 09 48 29.82 +23 29 43.7 361
Peri odi ¢ Conet Schaunasse
[/ 1992x 1992 12 29.86528 03 38 55.85 +20 58 45.4 595
/ 1992x 1992 12 29.91389 03 38 52.91 +20 59 38.8 595
/ 1992x 1993 02 08.73766 03 58 31.65 +36 28 47.4 046
[/ 1992x 1993 02 08. 74495 03 58 32.31 +36 28 58.3 046
/ 1992x 1993 02 10.74948 04 03 09.99 +37 19 09.7 046
[/ 1992x 1993 02 10.75711 04 03 10.70 +37 19 19.6 046
[/ 1992x 1993 02 10.93421 04 03 35.48 +37 23 41.6 108
/ 1992x 1993 02 10.93601 04 03 35.63 +37 23 43.7 108
/ 1992x 1993 02 10.93981 04 03 36.05 +37 23 47.8 108
[/ 1992x 1993 02 10.94430 04 03 36.75 +37 23 54.5 108
[/ 1992x 1993 02 10.94761 04 03 37.19 +37 24 00.5 108
/ 1992x 1993 02 11.77019 04 05 39.82 +37 44 30.4 046
[/ 1992x 1993 02 11.77678 04 05 40.72 +37 44 42.3 046
[/ 1992x 1993 02 11.88111 04 05 55.80 +37 47 16.2 108
/ 1992x 1993 02 11.88801 04 05 56.87 +37 47 24.8 108
[/ 1992x 1993 02 11.89117 04 05 57.31 +37 47 31.0 108
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/ 1992x 1993 02 11.89618 04 05 58.05 +37 47 36.6 108
/ 1992x 1993 02 11.89985 04 05 58.59 +37 47 41.9 108
/1992x 1993 02 12.78559 04 08 15.35 +38 09 40.1 046
/1992x 1993 02 12. 79167 04 08 16.32 +38 09 50.9 046
/ 1992x 1993 02 18.78284 04 25 46.59 +40 34 44.4 046
[ 1992x 1993 02 18. 78515 04 25 47.02 +40 34 47.7 046
[ 1992x 1993 02 18.78814 04 25 47.58 +40 34 51.8 046
/ 1992x 1993 02 18.78946 04 25 47.81 +40 34 53.6 13.7 N 046
[ 1992x 1993 02 18.79090 04 25 48.11 +40 34 55.7 046
[ 1992x 1993 02 18.79244 04 25 48.40 +40 34 57.8 046
/ 1992x 1993 02 18.79363 04 25 48.63 +40 34 59.5 046
/ 1992x 1993 02 20.88584 04 32 49.88 +41 23 28.5 107
/ 1992x 1993 02 21. 00060 04 33 14.30 +41 26 08.8 801
/1992x 1993 02 21.00870 04 33 15.99 +41 26 19.9 801
/ 1992x 1993 02 24.99985 04 48 04.57 +42 54 09.5 801
/1992x 1993 02 25.00958 04 48 06.79 +42 54 21.7 801
[ 1992x 1993 03 06.94075 05 32 40.52 +45 53 48.8 587
/1992x 1993 03 06.94705 05 32 42.42 +45 53 53.9 587
/ 1992x 1993 03 06.95392 05 32 44.29 +45 53 59.6 587
[ 1992x 1993 03 06.96840 05 32 48.81 +45 54 11.0 587
/ 1992x 1993 03 06.97635 05 32 51.19 +45 54 17.9 587
/ 1992x 1993 03 09.12416 05 43 53.11 +46 23 10.7 670
/1992x 1993 03 10.17087 05 49 24.50 +46 35 34.2 670
[ 1992x 1993 03 10.18111 05 49 27.68 +46 35 41.3 670
[ 1992x 1993 03 10.19152 05 49 30.87 +46 35 46.7 670
[ 1992x 1993 03 10. 84608 05 53 00.88 +46 42 53.1 11.3 T 540
[ 1992x 1993 03 10.84902 05 53 01.79 +46 42 55.0 11.0 T 540
/ 1992x 1993 03 10. 85095 05 53 02.45 +46 42 56.5 11.1 T 540
[ 1992x 1993 03 10.85289 05 53 03.00 +46 42 56.2 11.0 T 540
/ 1992x 1993 03 10.85583 05 53 04.16 +46 42 59.1 11.2 T 540
/1992x 1993 03 10.85766 05 53 04.64 +46 43 00.2 11.5 T 540
[ 1992x 1993 03 12.80486 06 03 44.53 +47 01 43.4 13.4 N 046
/1992x 1993 03 12.80791 06 03 45.52 +47 01 45.0 13.4 N 046
[ 1992x 1993 03 12.80888 06 03 45.86 +47 01 45.4 046
/1992x 1993 03 12.81036 06 03 46.33 +47 01 46.1 046
/1992x 1993 03 12.81299 06 03 47.19 +47 01 47.4 046
[ 1992x 1993 03 12.81411 06 03 47.55 +47 01 48.0 046
/1992x 1993 03 12. 81502 06 03 47.85 +47 01 48.4 046
/1992x 1993 03 12.81618 06 03 48.23 +47 01 49.0 046
/ 1992x 1993 03 12.87066 06 04 05.82 +47 02 14.9 11.0 T 540
[ 1992x 1993 03 12.87448 06 04 07.03 +47 02 16.8 540
/ 1992x 1993 03 13.40306 06 07 04.88 +47 06 41.0 411
/ 1992x 1993 03 13.40531 06 07 05.59 +47 06 41.8 411
[ 1992x 1993 03 13.40642 06 07 05.99 +47 06 43.5 411
[ 1992x 1993 03 13.83560 06 09 30.07 +47 09 54.6 13.6 T 046
/1992x 1993 03 13.83712 06 09 30.55 +47 09 55.2 13.6 T 046
/1992x 1993 03 13.83841 06 09 30.99 +47 09 55.9 046
/1992x 1993 03 13.83972 06 09 31.42 +47 09 56.3 046
/ 1992x 1993 03 13.84062 06 09 31.72 +47 09 56.7 046
/1992x 1993 03 13.84178 06 09 32.13 +47 09 57.3 046
/1992x 1993 03 13.84270 06 09 32.40 +47 09 57.6 046
/1992x 1993 03 13.84403 06 09 32.86 +47 09 58.2 046
/ 1992x 1993 03 14.42363 06 12 49.69 +47 14 07.4 411
/ 1992x 1993 03 14.42475 06 12 50.08 +47 14 07.9 411
/1992x 1993 03 14.42699 06 12 50.86 +47 14 09.0 411
/1992x 1993 03 16.20498 06 23 01.79 +47 24 08.6 657
/ 1992x 1993 03 16.20631 06 23 02.24 +47 24 08.9 657
/ 1992x 1993 03 16.20733 06 23 02.60 +47 24 09.3 657
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Conet Shoemaker (1992y)
03 26 25.28

/1992y 1992 11 24.87639 +35 55 17.2 15 7T 540
/ 1992y 1992 11 24.90764 03 26 20.76 +35 55 51.3 540
/ 1992y 1992 11 27.78958 03 19 16.81 +36 47 36.5 4 540
/1992y 1992 11 27.82083 03 19 12.21 +36 48 09.6 4 540
/ 1992y 1992 11 30.89201 03 11 33.60 +37 40 31.7 540
/ 1992y 1992 11 30.91979 03 11 29.41 +37 40 58.9 540
/1992y 1992 12 17.84375 02 30 43.21 +41 31 49.2 595
/ 1992y 1992 12 17.86667 02 30 40.16 +41 32 03.0 595
/ 1992y 1992 12 18.88886 02 28 26.10 +41 42 59.1 595
/ 1992y 1992 12 18.90764 02 28 23.50 +41 43 13.8 595
/1992y 1992 12 25.77361 02 14 30.12 +42 49 44.4 5 540
/ 1992y 1992 12 25.81632 02 14 24.92 +42 50 08.7 5 540
/ 1992y 1992 12 28.84097 02 08 59.13 +43 16 15.3 540
/1992y 1992 12 28.88333 02 08 54.75 +43 16 37.0 6 540
/ 1992y 1993 01 24.11961 01 40 56.82 +46 36 12.1 15 7T 675
/ 1992y 1993 01 24.15815 01 40 55.82 +46 36 30.2 675
/1992y 1993 02 20.87023 01 44 09.93 +50 58 37.6 107
/1992y 1993 02 20.97273 01 44 13.46 +50 59 49.2 801
/ 1992y 1993 02 20.98041 01 44 13.72 +50 59 53.7 801
/ 1992y 1993 02 24.97051 01 46 57.95 +51 46 00.3 801
Comet Chshita (1992al)
/1992a 1 1992 12 27.03437 14 31 02.66 +47 57 32.3 540
/1992a 1 1992 12 27.04896 14 31 07.29 +47 59 15.5 540
Comet Muel | er (1993a)
/ 1993a 1993 01 23.32361 09 14 36.97 +52 28 17.6 13.7 T 675
/1993a 1993 01 23.36545 09 14 32.07 +52 28 53.3 675
/ 1993a 1993 01 31.00313 08 58 40.07 +54 10 54.0 540
/ 1993a 1993 01 31.02397 08 58 37.31 +54 11 08.9 540
/1993a 1993 02 10.85729 08 33 26.93 +56 05 57.2 104
/ 1993a 1993 02 10.86840 08 33 25.33 +56 06 01.2 104
/ 1993a 1993 02 11.75542 08 31 16.74 +56 13 38.0 596
/1993a 1993 02 11.78181 08 31 12.67 +56 13 52.0 596
/1993a 1993 02 11.79094 08 31 11.36 +56 13 56.2 596
/ 1993a 1993 02 11.85833 08 31 01.31 +56 14 31.4 104
/ 1993a 1993 02 11.87153 08 30 59.49 +56 14 36.9 104
/1993a 1993 02 14.57326 08 24 25.02 +56 35 55.0 13.8 T 902
/ 1993a 1993 02 14.90903 08 23 35.59 +56 38 23.4 104
/ 1993a 1993 02 14.92361 08 23 33.66 +56 38 28.9 104
/1993a 1993 02 17.85903 08 16 24.02 +56 58 09.6 104
/1993a 1993 02 17.87361 08 16 21.71 +56 58 16.6 104
/ 1993a 1993 02 18.23568 08 15 28.89 +57 00 29.3 657
/ 1993a 1993 02 18.23774 08 15 28.62 +57 00 30.1 657
/1993a 1993 02 18.23998 08 15 28.24 +57 00 30.3 657
/ 1993a 1993 02 18.90972 08 13 50.35 +57 04 28.2 104
/ 1993a 1993 02 18.92431 08 13 48.17 +57 04 33.5 104
/1993a 1993 02 20.23076 08 10 38.40 +57 11 48.3 801
/ 1993a 1993 02 20.24028 08 10 36.58 +57 11 50.9 801
/ 1993a 1993 02 20.91191 08 08 59.36 +57 15 20.1 107
/1993a 1993 02 24.26432 08 00 58.36 +57 30 19.7 801
/1993a 1993 02 24.27124 08 00 57.34 +57 30 20.9 801
/ 1993a 1993 02 26.65266 07 55 22.46 +57 38 40.3 410
/ 1993a 1993 02 26.65546 07 55 21.99 +57 38 37.8 410
/1993a 1993 03 04.61951 07 42 00.53 +57 51 33.8 13 7T 900
/ 1993a 1993 03 04.62605 07 41 59.79 +57 51 33.6 900
/ 1993a 1993 03 06.26075 07 38 30.96 +57 53 16.6 670
/1993a 1993 03 06.27764 07 38 28.76 +57 53 17.7 670
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/1993a 1993
/1993a 1993
/ 1993a 1993
/ 1993a 1993
/1993a 1993
/ 1993a 1993
/ 1993a 1993
/1993a 1993
/ 1993a 1993
/ 1993a 1993
/1993a 1993
/1993a 1993
/ 1993a 1993
Note 1: conmm di aneter
tail 2°.85 in p.a.
4: 3 .5 tail in p.a.

i nvol ved with star

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

1

06. 29550 07 38 26.
12.89322 07 25 21.
12.89892 07 25 20.
12.90398 07 25 19.
12.90875 07 25 19.
12.91293 07 25 18.
12.91762 07 25 18.
13. 41508 07 24 22.
13. 42013 07 24 22.
13. 42265 07 24 22.
14. 42989 07 22 32.
14. 43494 07 22 31.
14. 43747 07 22 31.

10", 9°.05 tail in p.a.
188 .

3: coma di aneter

46 +57
12 +57
45 +57
89 +57
43 +57
92 +57
44 +57
89 +57
41 +57
08 +57
07 +57
50 +57
14 +57

286 .
16", O

85 . 5: inmmge slightly out

* * * *

OBSERVATI ONS OF M NOR PLANETS.

1993 APR 6

53 16.
53 20.
53 19.
53 19.
53 19.
53 18.
53 18.
52 55.
52 55.
52 56.
51 58.
51 59.
51 58.

2: coma di aneter 23",
.57 tail in p.a. 72 .
of focus. 6: conet

13.6 T

OORFRPOWONNOOLONN

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.

<cCctHuo T Po DO QOZT T TQOTTTIMQUO OT WY >

i nvol ved with star
i nkdot neasured

measur enent di fficult
near edge of plate,
i mage out of focus
pl ate measured in one direction only
position uncertain

streaked i nage
time uncertain
trailed i mge
uncertain i mage
unconfirmed i mage
very faint inmage

ne

r

earlier approximte position inferior
sense of notion anbi guous

bl ack or dark plate
bad seeing
correction to earlier
crowded star field
decl i nati on uncertain
di ffuse i mage

position

at or near edge of plate

faint i mge

involved with emulsion or plate flaw
poor gui di ng

no gui di ng

asurenent uncertain

ef erence stars

poor i mage

ri ght ascension uncertain
poor distribution of

poor sky

670
540
540
540
540
540
540
411

411
411
411
411
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W weak image
w weak sol ution

Qbj ect Dat e ur R A (2000) Decl. Mag. N Cbs.

010 Caussol s

E. W Elst, Royal Observatory, B-1180 Brussels, Bel gium

C. Pollas, Qbservatoire de la Cote d’ Azur, Avenue Coperni c,
F- 06130 Grasse, France

Observers D. Al banese, EE. W Elst, C. Pollas

Measurer E. W El st

0.9-m Schm dt tel escope

PPM

1966 BB 1993 02 20.96806 09 04 26.89 +19 48 24.7 18.0 010
1966 BB 1993 02 20.97986 09 04 26.28 +19 48 30.5 010
1966 BB 1993 02 20.99167 09 04 25.67 +19 48 35.7 010
1981 ER23 1993 02 20.96806 09 09 56.33 +18 39 13.8 18.5 010
1981 ER23 1993 02 20.97986 09 09 55.70 +18 39 17.1 010
1981 ER23 1993 02 20.99167 09 09 55.04 +18 39 20.4 010
1981 SU2 1993 02 20.96806 09 08 58.66 +15 48 18.5 18. 2 010
1981 SU2 1993 02 20.97986 09 08 57.98 +15 48 21.1 010
1981 SU2 1993 02 20.99167 09 08 57.27 +15 48 22.6 010
1985 RP2 1993 02 20.96806 09 12 47.32 +16 06 16.3 18. 3 010
1985 RP2 1993 02 20.97986 09 12 46.80 +16 06 18.4 010
1985 RP2 1993 02 20.99167 09 12 46.33 +16 06 20.5 010
1985 RMb 1993 02 20.96806 09 09 57.57 +16 05 27.3 18. 7 010
1985 RMb 1993 02 20.97986 09 09 57.01 +16 05 29.5 010
1985 RMb 1993 02 20.99167 09 09 56.47 +16 05 31.5 010
1987 W 1993 02 20.96806 09 00 08.85 +18 23 39.5 18. 4 010
1987 W 1993 02 20.97986 09 00 08.25 +18 23 41.0 010
1987 W 1993 02 20.99167 09 00 07.64 +18 23 42.8 010
1990 DAl 1993 02 20.96806 09 13 04.99 +19 58 43.4 18. 3 010
1990 DAl 1993 02 20.97986 09 13 04.16 +19 58 43.9 010
1990 DAl 1993 02 20.99167 09 13 03.41 +19 58 45.1 010
1991 UA2 1993 02 20.96806 08 59 25.28 +16 37 17.9 18.5 010
1991 UA2 1993 02 20.97986 08 59 24.68 +16 37 19.9 010
1991 UA2 1993 02 20.99167 08 59 24.09 +16 37 22.2 010
1993 BM 1993 02 20.96806 08 59 43.34 +18 41 57.2 18. 2 010
1993 BM 1993 02 20.97986 08 59 42.68 +18 41 57.2 010
1993 BM 1993 02 20.99167 08 59 42.07 +18 41 56.3 010
1993 BN 1993 01 27.01944 09 24 05.48 +17 06 14.3 18.0 010
1993 BN 1993 01 27.02986 09 24 04.80 +17 06 14.1 010
1993 BN 1993 01 27.04039 09 24 04.14 +17 06 14.0 010
1993 BN 1993 02 20.96806 08 58 30.86 +16 48 41.8 18.0 010
1993 BN 1993 02 20.97986 08 58 30.21 +16 48 41.0 010
1993 BN 1993 02 20.99167 08 58 29.55 +16 48 39.8 010
1993 BD4 1993 02 20.96806 09 10 47.84 +16 00 38.2 18.5 010
1993 B4 1993 02 20.97986 09 10 47.49 +16 00 40.7 010
1993 B4 1993 02 20.99167 09 10 47.14 +16 00 42.7 010
1993 BF4 1993 02 20.96806 09 02 14.82 +18 35 02.9 19. 2 010
1993 BF4 1993 02 20.97986 09 02 14.25 +18 35 07.4 010
1993 BF4 1993 02 20.99167 09 02 13.74 +18 35 13.6 010
1993 BH4 1993 02 20.96806 09 03 25.42 +16 04 49.0 19.0 010
1993 BH4 1993 02 20.97986 09 03 24.82 +16 04 51.1 010
1993 BH4 1993 02 20.99167 09 03 24.23 +16 04 52.8 010
1993 B4 1993 02 20.96806 09 02 19.20 +18 10 30.5 18. 2 010
1993 B4 1993 02 20.97986 09 02 18.48 +18 10 34.0 010
1993 B4 1993 02 20.99167 09 02 17.84 +18 10 37.0 010
1993 BR4 1993 02 20.96806 09 05 50.61 +17 07 05.9 18.6 010
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1993 BR4 1993 02 20.97986 09 05 49.99 +17 07 08.0 010
1993 BR4 1993 02 20.99167 09 05 49.48 +17 07 09.9 010
1993 B4 1993 02 20.96806 09 08 48.58 +17 37 45.5 18.6 010
1993 B4 1993 02 20.97986 09 08 48.02 +17 37 48.8 010
1993 BS4 1993 02 20.99167 09 08 47.52 +17 37 49.6 010
1993 BV4 1993 02 20.96806 09 06 45.38 +18 53 08.5 18.5 010
1993 BV4 1993 02 20.97986 09 06 44.79 +18 53 14.3 010
1993 BV4 1993 02 20.99167 09 06 44.23 +18 53 18.7 010
1993 BY4 1993 02 20.96806 09 02 53.58 +16 26 21.5 19.5 010
1993 BY4 1993 02 20.97986 09 02 52.96 +16 26 23.6 010
1993 BY4 1993 02 20.99167 09 02 52.31 +16 26 23.9 010
1993 BC5 1993 02 20.96806 09 10 27.55 +16 06 45.8 18. 4 010
1993 BC5 1993 02 20.97986 09 10 26.99 +16 06 47.9 010
1993 BCS5 1993 02 20.99167 09 10 26.50 +16 06 50.6 010
1993 BE5 1993 02 20.96806 09 12 59.80 +15 42 06.6 18.5 010
1993 BE5 1993 02 20.97986 09 12 59.27 +15 42 08.6 010
1993 BE5 1993 02 20.99167 09 12 58.90 +15 42 10.1 010
1993 BG&b 1993 02 20.96806 09 04 12.13 +16 08 12.2 18.6 010
1993 BGb 1993 02 20.97986 09 04 11.49 +16 08 12.7 010
1993 BGb 1993 02 20.99167 09 04 10.85 +16 08 14.1 010
1993 BJ5 1993 02 20.96806 09 14 05.78 +15 41 03.3 18. 3 010
1993 BJ5 1993 02 20.97986 09 14 05.35 +15 41 04.3 010
1993 BJ5 1993 02 20.99167 09 14 04.87 +15 41 06.2 010
1993 BL5 1993 02 20.96806 09 11 50.80 +17 12 48.5 19.0 010
1993 BL5 1993 02 20.97986 09 11 50.27 +17 12 51.1 010
1993 BL5 1993 02 20.99167 09 11 49.82 +17 12 51.5 010
1993 BMb 1993 02 20.96806 09 10 34.99 +18 16 02.8 18. 4 010
1993 BMb 1993 02 20.97986 09 10 34.37 +18 16 05.3 010
1993 BMo 1993 02 20.99167 09 10 33.78 +18 16 08.3 010
1993 B® 1993 02 20.96806 09 09 54.83 +18 36 40.2 19.0 010
1993 B(® 1993 02 20.97986 09 09 54.14 +18 36 42.1 010
1993 B@® 1993 02 20.99167 09 09 53.44 +18 36 41.7 010
1993 BR5 1993 02 20.96806 09 07 39.32 +16 47 00.8 18.0 010
1993 BR5 1993 02 20.97986 09 07 38.61 +16 47 02.6 010
1993 BR5 1993 02 20.99167 09 07 37.90 +16 47 04.5 010
1993 BV5 1993 02 20.96806 09 09 45.92 +17 36 20.5 18.6 010
1993 BV5 1993 02 20.97986 09 09 45.25 +17 36 20.9 010
1993 BV5 1993 02 20.99167 09 09 44.55 +17 36 21.5 010
1993 BB6 1993 02 20.96806 09 15 43.03 +17 26 14.9 18.5 010
1993 BB6 1993 02 20.97986 09 15 42.35 +17 26 16.3 010
1993 BB6 1993 02 20.99167 09 15 41.85 +17 26 18.0 010
1993 BD6 1993 02 20.96806 09 15 01.54 +16 46 38.2 18. 7 010
1993 BD6 1993 02 20.97986 09 15 00.92 +16 46 40.1 010
1993 BD6 1993 02 20.99167 09 15 00.31 +16 46 42.7 010
1993 BH6 1993 02 20.96806 09 16 39.35 +18 46 09.6 18.6 010
1993 BH6 1993 02 20.97986 09 16 38.79 +18 46 12.1 010
1993 BH6 1993 02 20.99167 09 16 38.19 +18 46 16.0 010
1993 BN6 1993 02 20.96806 09 17 35.46 +18 44 58.9 19.0 010
1993 BN6 1993 02 20.97986 09 17 34.79 +18 45 02.9 010
1993 BN6 1993 02 20.99167 09 17 34.19 +18 45 05.6 010
1993 BML4 1993 02 20.96806 09 16 05.96 +15 54 24.5 18.6 010
1993 BML4 1993 02 20.97986 09 16 05.38 +15 54 30.1 010
1993 BML4 1993 02 20.99167 09 16 04.77 +15 54 36.3 010
1993 CS 1993 02 20.96806 09 02 10.11 +19 40 38.5 18. 4 010
1993 CS 1993 02 20.97986 09 02 09.56 +19 40 41.8 010
1993 CS 1993 02 20.99167 09 02 08.91 +19 40 45.3 010
1993 CAl 1993 02 20.96806 09 16 33.77 +15 09 38.8 18. 2 010
1993 CAl 1993 02 20.97986 09 16 33.02 +15 09 37.3 010
1993 CAl 1993 02 20.99167 09 16 32.26 +15 09 35.8 010
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1993 DJ1 1993 02 20.96806 09 11 33.10 +16 26 59.1 18.2 010
1993 DJ1 1993 02 20.97986 09 11 32.50 +16 27 05.4 010
1993 DJ1 1993 02 20.99167 09 11 31.92 +16 27 11.3 010
3266 T-1 1993 02 20.96806 09 15 23.48 +16 49 08.2 18. 6 010
3266 T-1 1993 02 20.97986 09 15 22.99 +16 49 10.0 010
3266 T-1 1993 02 20.99167 09 15 22.41 +16 49 12.5 010
4193 T-1 1993 02 20.96806 09 11 53.65 +18 40 50.2 18.5 010
4193 T-1 1993 02 20.97986 09 11 53.04 +18 40 54.0 010
4193 T-1 1993 02 20.99167 09 11 52.39 +18 40 56.6 010
(1118) 1993 02 20.96806 09 16 24.63 +15 08 01.0 16.5 010
(1118) 1993 02 20.97986 09 16 24.03 +15 08 01.5 010
(1118) 1993 02 20.99167 09 16 23.43 +15 08 01.4 010
(1162) 1993 02 20.96806 09 12 51.24 +18 40 51.2 16.9 010
(1162) 1993 02 20.97986 09 12 50.76 +18 40 52.8 010
(1162) 1993 02 20.99167 09 12 50.25 +18 40 54.9 010
(1697) 1993 02 20.96806 09 08 53.08 +18 10 38.2 18.0 010
(1697) 1993 02 20.97986 09 08 52.38 +18 10 38.6 010
(1697) 1993 02 20.99167 09 08 51.68 +18 10 39.3 010
(1748) 1993 02 20.96806 09 19 28.64 +16 39 28.3 18. 2 010
(1748) 1993 02 20.97986 09 19 28.18 +16 39 30.5 010
(1748) 1993 02 20.99167 09 19 27.79 +16 39 32.3 010
(2545) 1993 02 20.96806 09 15 18.90 +15 45 55.5 17.5 010
(2545) 1993 02 20.97986 09 15 18.13 +15 45 56.0 010
(2545) 1993 02 20.99167 09 15 17.40 +15 45 56.5 010
(2887) 1993 02 20.96806 09 14 34.35 +18 57 51.9 17.9 010
(2887) 1993 02 20.97986 09 14 33.62 +18 57 55.7 010
(2887) 1993 02 20.99167 09 14 32.87 +18 58 00.0 010
(3323) 1993 02 20.96806 09 18 47.11 +16 42 58.5 18.3 010
(3323) 1993 02 20.97986 09 18 46.43 +16 43 01.2 010
(3323) 1993 02 20.99167 09 18 45.85 +16 43 03.6 010
(3778) 1993 02 20.96806 09 04 16.25 +17 29 35.7 18. 2 010
(3778) 1993 02 20.97986 09 04 15.70 +17 29 38.1 010
(3778) 1993 02 20.99167 09 04 15.15 +17 29 40.3 010
(4707) 1993 02 20.96806 09 05 49.76 +15 29 16.1 18.5 010
(4707) 1993 02 20.97986 09 05 49.38 +15 29 17.1 010
(4707) 1993 02 20.99167 09 05 49.05 +15 29 18.0 010
(4858) 1993 02 20.96806 09 15 53.98 +16 35 30.0 18. 2 010
(4858) 1993 02 20.97986 09 15 53.25 +16 35 31.3 010
(4858) 1993 02 20.99167 09 15 52.55 +16 35 32.2 010
(5002) 1993 02 20.96806 09 00 40.95 +18 21 06.8 18. 4 010
(5002) 1993 02 20.97986 09 00 40.23 +18 21 08.8 010
(5002) 1993 02 20.99167 09 00 39.58 +18 21 11.3 010
033 Taut enburg
F. Borngen, Thuringer Landessternwarte, Dorfstrasse 73,
O 6901 Tautenburg, Federal Republic of Germany
1.3-m Schm dt tel escope
PPM
1972 RX1 1991 10 04.90625 00 03 05.88 -00 45 19.2 17.0 033
1972 RX1 1991 10 04.95069 00 03 03.81 -00 45 40.1 033
1972 RX1 1991 10 05.90972 00 02 21.12 -00 53 12.3 033
1976 UD4 1991 09 10.01111 00 26 19.80 +02 14 45.3 17. 4 033
1976 UM 1991 09 10.05486 00 26 18.10 +02 14 29.3 033
1976 UM 1991 09 13.01111 00 24 21.98 +01 56 32.1 033
1976 UD4 1991 10 04.90625 00 06 52.15 -00 36 36.4 17.2 033
1976 U4 1991 10 04.95069 00 06 49.89 -00 36 54.7 033
1976 UM 1991 10 05.90972 00 06 03.63 -00 43 31.4 033
1976 UD4 1991 10 30.82118 23 52 20.14 -02 44 46.9 17.9 033
1976 UD4 1991 10 30.87118 23 52 19.39 -02 44 55.1 033
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1981 EF28 1991 10 04.90625 00 07 56.29 -00 39 25.6 17. 4 033
1981 EF28 1991 10 04.95069 00 07 53.64 -00 39 24.7 033
1981 EF28 1991 10 05.90972 00 06 58.38 -00 39 13.5 033
1982 SL6 1991 09 10.01111 00 30 59.64 +01 50 45.7 17. 4 033
1982 SL6 1991 09 10.05486 00 30 57.67 +01 50 39.6 033
1982 SL6 1991 09 13.01111 00 28 43.60 +01 42 59.5 033
1984 SZ5 1991 10 04.90625 00 04 44.29 -01 49 37.7 17.9 033
1984 SZ5 1991 10 04.95069 00 04 41.43 -01 49 39.1 033
1984 SZ5 1991 10 05.90972 00 03 42.37 -01 49 50.2 033
1989 AW 1991 09 10.01111 00 31 47.26 +01 05 04.1 19.1 033
1989 AW 1991 09 10.05486 00 31 45.33 +01 04 51.4 033
1989 AW6 1991 09 13.01111 00 29 29.62 +00 50 09.4 033
1989 AW6 1991 10 04.90625 00 09 59.30 -01 09 49.7 18. 7 033
1989 AW 1991 10 04.95069 00 09 56.82 -01 10 03.9 033
1989 AW 1991 10 05.90972 00 09 04.85 -01 15 07.8 033
1991 RV9 1991 09 10.01111 00 32 30.08 +01 52 59.1 17.9 033
1991 RV9 1991 09 10.05486 00 32 27.95 +01 52 50.6 033
1991 RV9 1991 09 13.01111 00 30 01.54 +01 42 49.0 033
1991 RV9 1991 10 04.90625 00 09 23.43 +00 16 56.2 18.0 033
1991 RV9 1991 10 04.95069 00 09 20.86 +00 16 46.7 033
1991 RV9 1991 10 05.90972 00 08 27.72 +00 13 12.1 033
1991 RJI33 1991 09 10.01111 00 28 45.28 +00 05 17.2 18. 2 033
1991 RJI33 1991 09 10.05486 00 28 43.35 +00 05 10.3 033
1991 RJI33 1991 09 13.01111 00 26 28.97 -00 03 50.1 033
1991 RJI33 1991 10 04.90625 00 07 42.73 -01 15 32.1 18.5 033
1991 RJI33 1991 10 04.95069 00 07 40.40 -01 15 40.2 033
1991 RJI33 1991 10 05.90972 00 06 51.80 -01 18 28.7 033
1991 RL33 1991 09 10.01111 00 32 40.29 +00 08 30.6 17.5 033
1991 RL33 1991 09 10.05486 00 32 38.23 +00 08 29.3 033
1991 RL33 1991 09 13.01111 00 30 15.70 +00 06 25.1 033
1991 RL33 1991 10 04.90625 00 08 58.21 -00 16 21.4 17. 4 033
1991 RL33 1991 10 04.95069 00 08 55.51 -00 16 23.2 033
1991 RL33 1991 10 05.90972 00 07 59.90 -00 17 03.2 033
1991 RR40 * 1991 09 10.01111 00 25 00.72 +02 12 54.8 17. 8 033
1991 RR40 1991 09 10.05486 00 24 59.05 +02 12 43.5 033
1991 RR40 1991 09 13.01111 00 23 07.07 +01 59 58.7 033
1991 RRA40 1991 10 04.90625 00 07 13.96 +00 13 05.5 17.6 033
1991 RR40 1991 10 04.95069 00 07 11.95 +00 12 52.8 033
1991 RR40 1991 10 05.90972 00 06 30.42 +00 08 15.4 033
1991 RR40 1991 10 30.82118 23 53 05.44 -01 19 51.2 18. 3 033
1991 RR40 1991 10 30.87118 23 53 04.46 -01 19 57.6 033
1991 RS40 * 1991 09 10.01111 00 25 49.76 +00 47 57.4 18. 3 033
1991 RS40 1991 09 10.05486 00 25 47.93 +00 47 47.0 033
1991 RS40 1991 09 13.01111 00 23 40.73 +00 35 45.7 033
1991 RS40 1991 10 04.90625 00 06 01.68 -01 00 15.6 18. 3 033
1991 RS40 1991 10 04.95069 00 05 59.49 -01 00 26.3 033
1991 RS40 1991 10 05.90972 00 05 14.20 -01 04 20.7 033
1991 RT40 * 1991 09 10.01111 00 26 14.31 +00 41 23.0 18.5 033
1991 RT40 1991 09 10.05486 00 26 12.50 +00 41 12.0 033
1991 RT40 1991 09 13.01111 00 24 06.24 +00 28 59.4 033
1991 RT40 1991 10 04.90625 00 06 52.02 -01 06 55.4 18.1 033
1991 RT40 1991 10 04.95069 00 06 49.92 -01 07 05.8 033
1991 RT40 1991 10 05.90972 00 06 05.66 -01 11 01.1 033
1991 RUA40 * 1991 09 10.01111 00 27 18.78 +00 06 14.1 19. 3 033
1991 RUA40 1991 09 10.05486 00 27 16.75 +00 06 05.7 033
1991 RUA40 1991 09 13.01111 00 24 58.09 -00 03 26.5 033
1991 RV40 * 1991 09 10.01111 00 29 06.19 +01 53 58.4 18.9 033
1991 RV40 1991 09 10.05486 00 29 04.37 +01 53 47.8 033
1991 RV40 1991 09 13.01111 00 27 01.18 +01 41 49.6 033
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1991 RV40 1991 10 04.90625 00 10 10.38 +00 04 59.2 18. 7 033
1991 RV40 1991 10 04.95069 00 10 08.27 +00 04 48.0 033
1991 RV40 1991 10 05.90972 00 09 24.51 +00 00 41.1 033
1991 RWMO * 1991 09 10.01111 00 30 49.17 +02 13 30.9 19.1 033
1991 RWMO 1991 09 10.05486 00 30 47.43 +02 13 17.5 033
1991 RWMO 1991 09 13.01111 00 28 47.00 +01 57 34.5 033
1991 RX40 * 1991 09 10.01111 OO0 31 04.69 +00 57 56.4 18.9 033
1991 RX40 1991 09 10.05486 00 31 03.15 +00 57 40.2 033
1991 RX40 1991 09 13.01111 00 29 17.69 +00 38 08.1 033
1991 RX40 1991 10 04.90625 00 12 29.73 -02 02 36.1 18.6 033
1991 RX40 1991 10 04.95069 00 12 27.54 -02 02 55.0 033
1991 RX40 1991 10 05.90972 00 11 42.50 -02 09 32.5 033
1991 RY40 * 1991 09 10.01111 00 32 12.53 +02 20 50.9 18. 8 033
1991 RY40 1991 09 10.05486 00 32 10.60 +02 20 43.6 033
1991 RY40 1991 09 13.01111 00 29 58.20 +02 11 51.1 033
1991 RZ40 * 1991 09 10.01111 00 32 20.67 +01 48 09.5 18. 4 033
1991 RZ40 1991 09 10.05486 00 32 18.95 +01 47 54.1 033
1991 RZ40 1991 09 13.01111 00 30 21.00 +01 30 32.9 033
1991 RA41 * 1991 09 10.01111 00 32 42.46 +01 31 37.4 19. 2 033
1991 RA41 1991 09 10.05486 00 32 40.62 +01 31 27.3 033
1991 RA41 1991 09 13.01111 00 30 37.76 +01 19 40.8 033
1991 RB41 * 1991 09 10.01111 00 34 01.53 +02 35 21.0 17. 8 033
1991 RB41 1991 09 10.05486 00 34 00.07 +02 34 51.9 033
1991 RB41 1991 09 13.01111 00 32 20.19 +02 01 28.6 033
1991 RCA1 * 1991 09 10.01111 00 34 02.24 +00 06 37.2 19. 3 033
1991 RC41 1991 09 10.05486 00 34 00.36 +00 06 19.5 033
1991 RCA1 1991 09 13.01111 00 31 48.15 -00 13 35.1 033
1991 RM1 * 1991 09 10.01111 00 34 16.81 +00 31 56.9 19.0 033
1991 RM1 1991 09 10.05486 00 34 15.29 +00 31 44.7 033
1991 RD41 1991 09 13.01111 00 32 26.87 +00 17 13.3 033
1991 REA1 * 1991 09 10.01111 00 34 54.05 +00 19 48.7 18. 7 033
1991 RE41 1991 09 10.05486 00 34 52.43 +00 19 33.2 033
1991 RE41 1991 09 13.01111 00 32 57.92 +00 01 58.9 033
1991 RF41 * 1991 09 10.01111 00 36 27.71 +01 35 41.6 16. 8 033
1991 RF41 1991 09 10.05486 00 36 26.06 +01 35 25.3 vV 033
1991 RF41 1991 09 13.01111 00 34 30.48 +01 15 56.9 033
1991 RA1L * 1991 09 10.01111 00 36 28.17 +01 04 01.4 18.6 033
1991 RAL 1991 09 10.05486 00 36 26.53 +01 03 48.1 033
1991 RA1L 1991 09 13.01111 00 34 31.77 +00 49 13.1 033
1991 RH41 * 1991 09 10.01111 00 36 51.38 +00 17 01.1 18. 3 033
1991 RH41 1991 09 10.05486 00 36 49.67 +00 16 45.2 033
1991 RH41 1991 09 13.01111 00 34 47.87 -00 01 38.3 033
1991 RJ41 * 1991 09 10.01111 00 37 30.01 -00 10 09.7 18. 4 033
1991 RJ41 1991 09 10.05486 00 37 27.85 -00 10 09.8 033
1991 RJ41 1991 09 13.01111 00 34 57.94 -00 11 04.5 033
1991 TH13 * 1991 10 04.90625 00 03 55.92 -02 38 12.7 18. 4 033
1991 TH13 1991 10 04.95069 00 03 53.71 -02 38 21.3 033
1991 TH13 1991 10 05.90972 00 03 06.61 -02 41 32.6 033
1991 TJ13 * 1991 10 04.90625 00 09 32.13 +00 10 02.0 18.9 033
1991 TJ13 1991 10 04.95069 00 09 29.73 +00 09 48.6 033
1991 TJ13 1991 10 05.90972 00 08 41.43 +00 04 45.6 033
1991 TK13 * 1991 10 04.90625 00 09 34.17 -00 21 04.6 19.0 033
1991 TK13 1991 10 04.95069 00 09 32.25 -00 21 22.3 033
1991 TK13 1991 10 05.90972 00 08 52.52 -00 27 47.4 033
1991 TL13 * 1991 10 04.90625 00 12 07.16 -00 58 28.1 18.0 033
1991 TL13 1991 10 04.95069 00 12 04.50 -00 58 27.5 033
1991 TL13 1991 10 05.90972 00 11 08.92 -00 58 29.0 033
1991 TML3 * 1991 10 04.90625 00 12 27.49 -00 23 31.2 17.7 033
1991 TML3 1991 10 04.95069 00 12 24.59 -00 23 31.4 033
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1991 TML3 1991 10 05.90972 00 11 24.70 -00 23 44.4 033
1991 TN13 * 1991 10 04.90625 00 15 31.02 -02 11 59.6 18.9 033
1991 TN13 1991 10 04.95069 00 15 28.48 -02 12 15.1 033
1991 TN13 1991 10 05.90972 00 14 35.51 -02 17 49.5 033
1991 UD5 * 1991 10 30.82118 23 55 35.49 -04 16 26.1 18. 4 033
1991 UD5 1991 10 30.87118 23 55 34.51 -04 16 23.0 033
1274 T-2 1991 10 04.90625 00 04 31.78 +00 09 45.0 18.8 033
1274 T-2 1991 10 04.95069 00 04 29.61 +00 09 33.4 033
1274 T-2 1991 10 05.90972 00 03 43.42 +00 05 17.9 033
3336 T-2 1991 09 10.01111 00 32 40.66 -00 06 29.8 18.0 033
3336 T-2 1991 09 10.05486 00 32 39.39 -00 06 51.7 033
3336 T-2 1991 09 13.01111 00 31 09.92 -00 31 55.7 033
3395 T-3 1991 10 04.90625 00 03 57.43 -00 27 56.3 18.2 033
3395 T-3 1991 10 04.95069 00 03 55.11 -00 28 16.7 033
3395 T-3 1991 10 05.90972 00 03 06.73 -00 35 38.5 033
(319) 1991 10 30.82118 23 45 18.22 -02 25 56.3 15. 4 033
(319) 1991 10 30.87118 23 45 17.60 -02 26 12.0 033
(1239) 1991 09 10.01111 OO0 34 51.58 +01 04 42.3 17. 3 033
(1239) 1991 09 10.05486 00 34 49.78 +01 04 30.2 033
(1239) 1991 09 13.01111 00 32 44.87 +00 50 18.0 033
(1239) 1991 10 04.90625 00 14 23.78 -01 06 59.8 17.1 033
(1239) 1991 10 04.95069 00 14 21.40 -01 07 13.8 033
(1239) 1991 10 05.90972 00 13 31.33 -01 12 16.2 033
(1239) 1991 10 30.82118 23 55 56.12 -02 48 37.8 17.6 033
(1239) 1991 10 30.87118 23 55 54.68 -02 48 43.9 033
(2142) 1991 10 04.90625 00 04 17.96 -00 00 45.3 17.8 033
(2142) 1991 10 04.95069 00 04 16.14 -00 00 57.4 033
(2142) 1991 10 05.90972 00 03 37.17 -00 05 17.1 033
(2142) 1991 10 30.82118 23 50 11.94 -01 33 44.3 18.2 033
(2142) 1991 10 30.87118 23 50 10.88 -01 33 50.9 033
(4466) 1991 09 10.01111 00 26 35.79 +02 19 55.9 17.7 033
(4466) 1991 09 10.05486 00 26 34.08 +02 19 42.5 033
(4466) 1991 09 13.01111 00 24 37.64 +02 04 46.8 033
(4466) 1991 10 04.90625 00 08 30.21 +00 03 40.1 17.5 033
(4466) 1991 10 04.95069 00 08 28.20 +00 03 26.0 033
(4466) 1991 10 05.90972 00 07 46.42 -00 01 45.0 033
(4466) 1991 10 30.82118 23 53 59.99 -01 44 15.4 18.0 033
(4466) 1991 10 30.87118 23 53 58.98 -01 44 23.6 033
(4518) 1991 09 10.01111 00 33 06.25 +01 05 33.0 18.1 033
(4518) 1991 09 10.05486 00 33 04.41 +01 05 09.6 033
(4518) 1991 09 13.01111 00 30 54.27 +00 38 54.5 033
(4518) 1991 10 04.90625 00 12 28.31 -02 41 49.8 17.9 033
(4518) 1991 10 04.95069 00 12 26.03 -02 42 11.8 033
(4518) 1991 10 05.90972 00 11 38.60 -02 50 17.4 033
(5018) 1991 10 04.90625 00 05 33.26 -02 29 19.7 17. 3 033
(5018) 1991 10 04.95069 00 05 30.56 -02 29 28.9 033
(5018) 1991 10 05.90972 00 04 34.67 -02 32 51.2 033

046 Kl et

J. Ticha, Hvezdarna Kl et, CS-37001 Ceske Budejovice, Czech Republic

observers J. Ticha, M Tichy, Z Mravec, Z. Vavrova, E. Pittich,

P. Pravec, S. Sol ovaya

Measurers Z. Moravec, M Tichy, Z. Vavrova, P. Pravec

0. 63-m Maksutov reflector, 0.57-mreflector (with CCD in sonme cases)

PPM
1980 AA 1993 02 18.76603 08 53 42.16 +02 07 02.6 046
1980 AA 1993 02 18.76951 08 53 42.73 +02 06 58.6 046
1980 AA 1993 02 18.77144 08 53 43.05 +02 06 56.8 16.6 V 046

1980 AA 1993 02 18.77284 08 53 43.28 +02 06 55.0 16.6 V 046
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1980 AA 1993 02 18. 77400 08 53 43.46 +02 06 54.1 16.6 V 046
1980 AA 1993 03 13.86197 09 42 16.76 -01 11 03.9 18.0 V 046
1980 AA 1993 03 13.86356 09 42 16.90 -01 11 04.2 18.1 V 046
1980 AA 1993 03 13.86582 09 42 17.09 -01 11 04.2 18.0 V 046
1980 AA 1993 03 13.87097 09 42 17.58 -01 11 04.9 17.9 V 046
1980 AA 1993 03 13.87584 09 42 18.03 -01 11 06.1 046
1980 AA 1993 03 13.87769 09 42 18.20 -01 11 05.8 046
1980 AA 1993 03 13.88314 09 42 18.70 -01 11 06.9 046
1980 AA 1993 03 13.88483 09 42 18.86 -01 11 07.2 046
1980 AA 1993 03 13.88622 09 42 18.97 -01 11 07.2 046
1980 AA 1993 03 13.88793 09 42 19.12 -01 11 07.7 046
1980 AA 1993 03 13.88941 09 42 19.28 -01 11 08.3 046
1993 BQ1L3 * 1993 01 31.03972 09 37 59.74 +10 17 19.7 16. 2 046
1993 BQ13 1993 02 01.08209 09 37 01.69 +10 13 19.9 046
1993 BQ13 1993 02 01.09703 09 37 00.84 +10 13 16.9 046
1993 BR13 * 1993 01 31.03972 09 38 23.29 +11 15 01.2 16.0 E 046
1993 BR13 1993 02 01.08209 09 37 47.82 +11 12 04.0 046
1993 BR13 1993 02 01.09703 09 37 47.12 +11 12 02.8 046
1993 Cul * 1993 02 10.82309 10 07 57.61 +26 11 07.1 16. 3 046
1993 CuUl 1993 02 10.83750 10 07 56.70 +26 11 07.1 046
1993 CuUl 1993 02 11.85550 10 06 44.71 +26 11 10.0 046
1993 Cul 1993 02 11.86972 10 06 43.90 +26 11 10.5 046
1993 Cv1 * 1993 02 10.82309 10 09 39.84 +26 55 41.5 16. 1 U 046
1993 Cvl 1993 02 10.83750 10 09 39.05 +26 55 43.7 046
1993 Cvl 1993 02 11.85550 10 08 37.12 +26 57 24.6 046
1993 CW * 1993 02 10.82309 10 13 39.70 +24 15 06.9 15.6 U 046
1993 CW 1993 02 10.83750 10 13 38.90 +24 15 02.2 046
1993 CW 1993 02 11.85550 10 12 34.73 +24 11 01.5 046
1993 W 1993 02 11.86972 10 12 33.86 +24 10 57.7 046
1993 CX1 * 1993 02 10.83750 10 04 15.12 +24 14 17.0 16. 3 046
1993 CX1 1993 02 11.85550 10 02 48.68 +24 10 30.7 046
1993 CX1 1993 02 11.86972 10 02 47.43 +24 10 25.5 046
1993 Cv1l * 1993 02 10.83750 10 15 30.87 +26 17 52.6 16. 3 046
1993 Cyl 1993 02 11.85550 10 14 19.12 +26 18 53.7 046
1993 Cv1 1993 02 11.86972 10 14 18.19 +26 18 54.2 046
1993 CZ1 * 1993 02 11.88825 10 06 23.97 +12 58 17.2 16.0 046
1993 CZ1 1993 02 11.90300 10 06 23.08 +12 58 16.8 046
1993 CZ1 1993 02 12.83704 10 05 30.23 +12 57 38.7 046
1993 CA2 * 1993 02 11.88825 10 07 52.32 +16 42 58.8 16.0 046
1993 CA2 1993 02 11.90300 10 07 51.58 +16 42 55.1 046
1993 CA2 1993 02 12.83704 10 06 55.96 +16 40 30.9 046

(6) 1993 02 11.88825 10 10 56.77 +14 50 09.8 046

(6) 1993 02 11.90300 10 10 55.95 +14 50 19.2 046

(6) 1993 02 12.83704 10 10 05.04 +15 00 07.3 046

(6) 1993 02 12.85138 10 10 04.28 +15 00 17.0 046
(820) 1993 02 11.88825 10 11 48.51 +15 29 47.1 046
(820) 1993 02 11.90300 10 11 47.85 +15 29 53.3 046
(820) 1993 02 12.83704 10 11 06.10 +15 35 06.8 046
(820) 1993 02 12.85138 10 11 05.45 +15 35 12.4 046
(1005) 1993 02 10.82309 10 06 13.98 +25 00 16.2 046
(1005) 1993 02 10.83750 10 06 13.28 +25 00 16.9 046
(1005) 1993 02 11.85550 10 05 12.41 +25 00 55.3 046
(1005) 1993 02 11.86972 10 05 11.50 +25 00 56.0 046
(1118) 1993 01 31.06137 09 34 27.47 +14 51 57.6 16.0 046
(1118) 1993 01 31.07560 09 34 26.59 +14 51 57.3 046
(1287) 1993 02 12.80833 08 35 57.18 +04 24 30.7 16.0 046
(1287) 1993 02 12.81736 08 35 56.68 +04 24 34.6 046
(1833) 1993 01 31.02479 09 40 26.82 +08 50 58.2 046
(1833) 1993 01 31.03972 09 40 26.18 +08 51 02.3 046
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(5438) 1993 02 14.87604 09 25 05.18 -11 30 13.8 104
(5438) 1993 02 14.88715 09 25 04.18 -11 30 21.5 104
(5438) 1993 02 15.85590 09 23 42.07 -11 41 06.7 104
(5438) 1993 02 15.88299 09 23 39.71 -11 41 25.2 104
(5438) 1993 02 18.84132 09 19 31.01 -12 12 10.8 104
(5438) 1993 02 18.85243 09 19 30.11 -12 12 16.7 104
108 Mont el upo

M Tonbelli, Via Bozzeto 26, |-50056 Montel upo, Florence, Italy

Observer M Tonbel | i

Measurer S. Bartolin

0.20-m f/10 reflector + CCD
(1325) 1993 02 18.88842 10 15 40.31 +19 05 57.8 108
(1325) 1993 02 18.89944 10 15 39.55 +19 05 58.3 108
(1325) 1993 02 18.90537 10 15 39.41 +19 06 03.0 108
(1325) 1993 02 18.91624 10 15 38.71 +19 06 05.8 108
(1325) 1993 02 18.91873 10 15 38.69 +19 06 05.8 108
(1325) 1993 02 20.87054 10 13 43.39 +19 13 30.7 108
(1325) 1993 02 20.87625 10 13 43.20 +19 13 34.6 108

365 Uto Observatory

F. Uto, Mse Machi 2340-1, Kasihara, Nara-Ken 634, Japan

0.20-mf/4.0 reflector

PPM
1993 DL 1993 02 14.62944 10 47 34.12 +13 11 53.2 16.5 S 365
1993 DL 1993 02 14.66243 10 47 32.73 +13 12 10.3 W 365

372 Cei se

T. Seki, Kam machi 2-9-35, Kochi, Japan

0.60-mf/3.5 reflector

ACRS
1986 JA 1993 02 28.69115 11 47 23.43 +04 59 22.7 17 372
1986 JA 1993 02 28.70035 11 47 22.99 +04 59 30.1 372
1986 JA 1993 03 17.59757 11 33 53.30 +08 22 43.1 16.5 372
1986 JA 1993 03 17.60799 11 33 52.81 +08 22 50.8 372
1986 JA 1993 03 18.60729 11 33 02.08 +08 34 43.0 16.5 372
1987 WY 1993 01 26.71406 10 27 51.47 -08 42 58.3 17 372
1987 Wy 1993 01 26.72604 10 27 50.98 -08 42 56.4 372
1987 W 1993 02 12.58611 10 14 52.67 -08 03 57.4 18 372
1987 WY 1993 02 12.59653 10 14 52.17 -08 03 56.2 372
1987 YK 1993 03 17.68090 12 14 51.83 +05 33 35.9 18 372
1987 YK 1993 03 17.69132 12 14 51.38 +05 33 40.2 372
1987 YK 1993 03 18. 71597 12 13 58.37 +05 39 04.2 18 372
1988 B 1993 02 25.70313 12 10 35.00 -03 58 09.6 17 372
1988 WB 1993 02 25.71319 12 10 34.47 -03 58 06.5 372
1988 WB 1993 02 28.70990 12 08 21.57 -03 47 22.2 16.5 372
1988 WB 1993 02 28.71840 12 08 21.23 -03 47 20.0 372
1989 FL 1993 02 12.50174 09 26 00.38 +21 54 23.8 16.5 372
1989 FL 1993 02 12.51215 09 25 59.69 +21 54 25.4 372
1990 UF 1993 02 12.60799 10 40 05.59 +02 32 52.1 17.5 372
1990 UF 1993 02 12.61875 10 40 04.80 +02 32 55.8 372
1990 UF 1993 02 13.63819 10 39 23.64 +02 37 05.5 17.5 372
1991 CY5 * 1991 02 12.67413 10 16 34.56 +07 46 37.8 18 372
1991 CY5 1991 02 12.68472 10 16 34.18 +07 46 39.6 372
1991 Cz5 * 1991 02 12.67413 10 17 13.68 +07 40 03.2 18 372
1991 CzZ5 1991 02 12.68472 10 17 13.14 +07 40 07.8 372
1991 CA6 * 1991 02 12.67413 10 18 27.29 +07 56 56.1 17 372
1991 CA6 1991 02 12.68472 10 18 26.68 +07 57 03.4 372
1991 FT 1991 04 16.58924 12 16 46.37 -04 01 31.0 17 372
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1991 FT 1991 04 16.59965 12 16 45.54 -04 01 30.2 372
1991 RMb 1993 02 17.73750 11 54 26.34 +05 38 10.2 17.5 372
1991 RM6 1993 02 17.74826 11 54 25.80 +05 38 16.6 372
1991 RM6 1993 02 19.73785 11 53 08.94 +05 54 11.1 17 372
1991 RM6 1993 02 19.74826 11 53 08.32 +05 54 17.1 372
1992 WN5 1992 12 03.65764 04 07 57.36 +16 59 20.1 16.5 372
1992 WNS 1992 12 03.66696 04 07 56.86 +16 59 18.5 372
1993 CM 1993 02 17.62883 10 42 13.62 +14 07 57.8 17 372
1993 CM 1993 02 17.63889 10 42 13.11 +14 08 00.0 372
1993 CM 1993 02 19.67049 10 40 15.49 +14 18 02.2 16.5 372
1993 CM 1993 02 19.68090 10 40 14.98 +14 18 05.4 372
1993 CB1 * 1993 02 13.61528 10 02 52.47 +22 06 16.8 17.5 372
1993 CB1 1993 02 13.62571 10 02 51.47 +22 06 23.2 372
1993 CB1 1993 02 17.58437 09 58 55.56 +22 36 01.9 17 372
1993 CB1 1993 02 17.59444 09 58 54.72 +22 36 08.2 372
1993 CC1 * 1993 02 13.65139 10 38 08.80 +13 06 34.4 18 372
1993 CCl1 1993 02 13.66042 10 38 08.63 +13 06 39.2 372
1993 CC1 1993 02 17.67292 10 34 49.65 +13 35 49.9 17.5 372
1993 CC1 1993 02 17.68264 10 34 49.12 +13 35 54.4 372
1993 CD1 * 1993 02 13.65139 10 40 07.88 +12 30 13.4 18 372
1993 CD1 1993 02 13.66042 10 40 07.39 +12 30 17.0 372
1993 CD1 1993 02 17.69410 10 36 22.10 +12 50 47.0 17.5 372
1993 CD1 1993 02 17.70347 10 36 21.53 +12 50 51.2 372
1993 CD1 1993 02 19.69271 10 34 25.90 +13 01 01.7 17.5 372
1993 CD1 1993 02 19.70278 10 34 25.27 +13 01 06.5 372
1993 CE1l * 1993 02 13.67013 10 39 44.78 +07 23 38.2 17.5 372
1993 CEl 1993 02 13.67986 10 39 44.18 +07 23 41.8 372
1993 CE1l 1993 02 17.65104 10 35 51.61 +07 42 22.7 17.5 372
1993 CE1 1993 02 17.66111 10 35 50.97 +07 42 25.2 372
1993 CF1 * 1993 02 13.67013 10 42 19.58 +07 52 20.5 18 372
1993 CF1 1993 02 13.67986 10 42 18.94 +07 52 21.2 372
1993 CF1 1993 02 17.65104 10 38 22.49 +08 07 06.3 17.5 372
1993 CF1 1993 02 17.66111 10 38 21.79 +08 07 08.5 372
1993 CGl * 1993 02 13.69028 09 58 13.96 +17 00 07.2 17.5 372
1993 CGl 1993 02 13.70278 09 58 13.25 +17 00 13.0 372
1993 CGl 1993 02 17.60660 09 55 17.00 +17 27 12.6 17 372
1993 CGl 1993 02 17.61667 09 55 16.56 +17 27 17.4 372
1993 CGl 1993 02 19.64826 09 53 45.06 +17 40 57.4 18 372
1993 CGl 1993 02 19.65833 09 53 44.41 +17 41 01.6 372
1993 CH1 * 1993 02 13.69028 09 59 19.40 +17 04 27.9 17.5 372
1993 CH1 1993 02 13.70278 09 59 18.66 +17 04 33.7 372
1993 CH1 1993 02 17.60660 09 55 21.90 +17 23 13.4 17 372
1993 CH1 1993 02 17.61667 09 55 21.21 +17 23 16.6 372
1993 CC2 * 1993 02 13.55382 09 46 09.60 +18 03 38.9 18 372
1993 CC2 1993 02 13.56389 09 46 08.78 +18 03 42.3 372
1993 CC2 1993 02 17.55868 09 41 51.61 +18 21 45.4 18 372
1993 CC2 1993 02 17.56771 09 41 51.19 +18 21 48.9 372
1993 DD * 1993 02 17.60660 09 55 34.86 +18 14 30.4 17.5 372
1993 DD 1993 02 17.61667 09 55 34.46 +18 14 39.1 372
1993 DD 1993 02 19.64826 09 53 49.25 +18 30 34.5 17.5 372
1993 DD 1993 02 19.65833 09 53 48.77 +18 30 36.7 372
1993 DE * 1993 02 17.60660 09 56 35.14 +18 02 28.3 17.5 372
1993 DE 1993 02 17.61667 09 56 34.65 +18 02 27.7 372
1993 DE 1993 02 19.64826 09 54 19.29 +18 01 15.3 17.5 372
1993 DE 1993 02 19.65833 09 54 18.58 +18 01 14.3 372
1993 DF * 1993 02 17.62883 10 40 34.72 +14 06 20.8 17 372
1993 DF 1993 02 17.63889 10 40 34.27 +14 06 24.1 372
1993 DF 1993 02 19.67049 10 39 06.27 +14 22 45.7 17 372
1993 DF 1993 02 19.68090 10 39 05.80 +14 22 51.8 372
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1993 DG * 1993 02 17.69410 10 36 58.22 +13 19 01.8 18 372
1993 DG 1993 02 17.70347 10 36 57.42 +13 19 04.0 372
1993 DG 1993 02 19.69271 10 35 10.39 +13 31 16.3 18 372
1993 DG 1993 02 19.70278 10 35 09.56 +13 31 19.0 372
1993 DH * 1993 02 17.71563 11 27 21.14 +12 40 00.0 16.5 372
1993 DH 1993 02 17.72569 11 27 20.56 +12 40 03.7 372
1993 DH 1993 02 19.71493 11 25 58.33 +12 52 18.0 17 372
1993 DJ * 1993 02 19.63178 09 40 57.65 +18 27 53.0 17 d 372
1993 DJ 1993 02 22.55833 09 38 03.13 +19 38 39.1 16.5 d 372
1993 DJ 1993 02 22.56910 09 38 02.48 +19 38 57.5 d 372
1993 DJ 1993 02 25.56875 09 35 10.37 +20 48 55.0 16.5 372
1993 DJ 1993 02 25.65035 09 35 05.44 +20 50 46.0 372
1993 DJ 1993 02 25.74931 09 34 59.63 +20 53 01.1 372
1993 DJ 1993 02 28.61181 09 32 25.89 +21 56 38.7 17 372
1993 DJ 1993 02 28.68125 09 32 22.09 +21 58 10.4 372
1993 DJ 1993 03 02. 66667 09 30 42.49 +22 40 19.5 17 372
1993 DJ 1993 03 02.67708 09 30 41.97 +22 40 32.8 372
1993 DJ 1993 03 04.78715 09 29 02.86 +23 23 28.1 372
1993 DJ 1993 03 16.57014 09 22 35.84 +26 44 42.0 16.5 372
1993 DJ 1993 03 16.60833 09 22 35.16 +26 45 13.8 372
1993 DJ 1993 03 18.59063 09 22 01.04 +27 12 23.9 17 372
1993 DO * 1993 02 19.76007 11 53 08.69 +04 57 07.4 17 372
1993 DO 1993 02 19.77083 11 53 08.49 +04 57 10.8 372
1993 DO 1993 02 25.66215 11 49 46.04 +05 41 18.5 17 372
1993 DO 1993 02 25.67118 11 49 45.59 +05 41 21.6 372
1993 DO 1993 03 02.68681 11 46 32.26 +06 20 25.7 17 372
1993 DO 1993 03 02.69514 11 46 32.01 +06 20 32.1 372
1993 DP * 1993 02 19.80764 13 46 18.64 -06 21 37.3 17 372
1993 DP 1993 02 19.82361 13 46 18.23 -06 21 37.3 372
1993 DP 1993 02 25.76145 13 42 12.93 -06 22 19.9 17 372
1993 DP 1993 02 25.77257 13 42 12.19 -06 22 21.1 372
1993 DGl * 1993 02 25.60625 11 19 49.89 +12 53 46.3 17 372
1993 DGl 1993 02 25.61597 11 19 49.36 +12 53 45.9 372
1993 DGl 1993 02 28.72882 11 16 11.95 +12 35 25.2 17 372
1993 DGl 1993 02 28.73681 11 16 11.41 +12 35 24.1 372
1993 DH1 1993 02 17.71563 11 28 29.45 +13 31 34.2 17 372
1993 DH1 1993 02 17.72569 11 28 28.95 +13 31 33.9 372
1993 DH1 * 1993 02 25.60625 11 22 05.21 +13 46 35.0 18 372
1993 DH1 1993 02 25.61597 11 22 04.89 +13 46 35.6 372
1993 DH1 1993 02 28.66111 11 19 26.49 +13 51 45.2 18 372
1993 DH1 1993 02 28.67084 11 19 25.89 +13 51 47.8 372
1993 DR1 * 1993 02 25.62743 11 01 31.43 +17 50 57.1 18 372
1993 DR1 1993 02 25.63785 11 01 31.15 +17 50 59.0 372
1993 DR1 1993 02 28.63958 10 58 58.06 +18 06 53.7 18 372
1993 DR1 1993 02 28.64931 10 58 57.51 +18 06 56.1 372
1993 DH2 * 1993 02 25.62743 11 01 44.13 +18 21 09.8 18 372
1993 DH2 1993 02 25.63785 11 01 43.57 +18 21 13.0 372
1993 DH2 1993 03 02.72639 10 57 00.50 +18 57 28.9 18 372
1993 DH2 1993 03 02.73611 10 57 00.00 +18 57 30.5 372
1993 EJ * 1993 03 04.76285 12 59 02.31 +03 31 46.6 18 372
1993 EBJ 1993 03 04.77431 12 59 01.72 +03 31 51.6 372
1993 EBJ 1993 03 05.81424 12 58 25.39 +03 35 40.9 18 372
1993 FA * 1993 03 17.68090 12 12 21.69 +05 51 42.0 15 372
1993 FA 1993 03 17.69132 12 12 20.60 +05 51 36.8 372
1993 FA 1993 03 18. 71597 12 10 39.73 +05 43 03.3 15 372
1993 FB * 1993 03 17.68090 12 15 02.51 +05 15 49.0 17.5 372
1993 FB 1993 03 17.69132 12 15 01.71 +05 15 50.5 372
1993 FB 1993 03 18. 71597 12 13 57.01 +05 17 57.7 18 372
1993 FC * 1993 03 17.70313 13 11 28.95 +03 00 10.2 17 372
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1993 FC 1993 03 17.71354 13 11 28.65 +03 00 17.3 372
1993 FC 1993 03 18.73056 13 10 58.06 +03 10 00.6 17 372
1993 FD * 1993 03 17.70313 13 14 04.92 +02 59 09.8 16.5 372
1993 FD 1993 03 17.71354 13 14 04.50 +02 59 11.4 372
1993 FD 1993 03 18.73056 13 13 12.39 +03 01 20.7 16.5 372
6571 P-L 1993 02 25.66215 11 51 50.35 +05 01 50.8 17.5 372
6571 P-L 1993 02 25.67118 11 51 49.80 +05 01 53.9 372
6571 P-L 1993 02 28.69115 11 49 40.24 +05 19 53.6 17.5 372
6571 P-L 1993 02 28.70035 11 49 39.70 +05 19 55.8 372
7610 P-L 1993 02 13.65139 10 42 09.34 +13 21 26.5 18 372
7610 P-L 1993 02 13.66042 10 42 09.08 +13 21 31.1 372
7610 P-L 1993 02 17.62883 10 38 47.97 +13 54 57.0 372
7610 P-L 1993 02 17.63888 10 38 47.47 +13 55 01.7 17.5 372
7610 P-L 1993 02 17.67292 10 38 45.64 +13 55 20.3 372
7610 P-L 1993 02 17.68264 10 38 45.21 +13 55 23.1 372
7610 P-L 1993 02 19.66980 10 36 58.92 +14 12 13.9 16.5 372
7610 P-L 1993 02 19.68090 10 36 58.41 +14 12 18.9 372
(625) 1993 02 19.62675 09 41 12.27 +19 03 59.3 16 372
(625) 1993 02 19.63681 09 41 11.86 +19 04 01.1 372
(1711) 1993 02 17.62883 10 41 15.31 +13 57 18.4 15.5 372
(1711) 1993 02 17.63889 10 41 14.91 +13 57 21.4 372
(1711) 1993 02 19.67049 10 39 45.25 +14 12 21.3 16 372
(1711) 1993 02 19.68090 10 39 44.80 +14 12 26.6 372
(2121) 1993 03 02.74965 11 53 28.14 +04 05 10.3 16 372
(2342) 1993 02 17.53819 08 48 08.56 +17 25 55.5 17 372
(2342) 1993 02 17.54757 08 48 08.09 +17 25 54.9 372
(2796) 1993 02 28.69915 11 51 18.10 +05 41 21.6 16.5 372
(2796) 1993 02 28.70035 11 51 17.86 +05 41 25.2 372
(3847) 1993 02 19.62675 09 42 13.44 +18 50 12.3 17 372
(3847) 1993 02 19.63681 09 42 12.78 +18 50 12.2 372
(3847) 1993 02 22.59028 09 39 54.75 +19 01 04.3 16.5 372
(4013) 1993 02 17.53819 08 52 12.27 +16 56 15.7 17.5 372
(4013) 1993 02 17.54757 08 52 11.95 +16 56 18.2 372
(4556) 1993 03 04.80104 12 24 48.24 +04 43 20.5 18 372
(4556) 1993 03 04.81146 12 24 47.68 +04 43 26.4 372
(4681) 1993 03 04.76285 12 57 55.56 +03 30 05.6 18 372
(4681) 1993 03 04.77431 12 57 55.01 +03 30 09.5 372
(4681) 1993 03 05.81424 12 57 18.43 +03 33 28.5 17.5 372
(4949) 1993 02 25.58473 09 40 22.83 +19 11 57.0 17 372
(4949) 1993 02 25.59444 09 40 22.29 +19 12 00.2 372
(4949) 1993 02 28.62170 09 37 35.49 +19 27 44.0 17.5 372
(4949) 1993 02 28.62951 09 37 35.09 +19 27 46.0 372

376 Uenohara

N. Kawasato, 3-11-10, Hana- Koganei, Kodaira, Tokyo 187, Japan

0.30-mreflector + CCD

GSC
1991 TS4 1993 02 13.47465 10 29 56.45 +12 07 17.8 376
1991 TS4 1993 02 13.49392 10 29 55.21 +12 07 20.2 376
(4100) 1993 01 30.53125 06 31 43.32 +28 05 30.7 376
(4100) 1993 01 30.54184 06 31 42.96 +28 05 31.5 376

385 Ni hondaira CObservatory Qohira station

T. Uata, 6-1, Muramatsuhara 1 Chone, Shim zu, Shizuoka-Ken 424, Japan

0.25-m f/ 3.4 hyperbol oid astrocanera + CCD

GSC
1966 BB 1993 02 14.57014 09 09 57.49 +18 53 07.1 16 385
1966 BB 1993 02 14.57847 09 09 57.06 +18 53 11.3 385

1966 BB 1993 02 15.56528 09 09 03.41 +19 02 08.9 16 385
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1966 BB 1993 02 15.57431 09 09 02.84 +19 02 14.2 385
1987 W 1993 02 14.57014 09 05 51.30 +18 05 53.6 17.5 385
1987 W 1993 02 14.57847 09 05 50.93 +18 05 55.9 385
1987 W 1993 02 28.63524 08 54 13.92 +18 40 01.9 17 \Y 385
1988 WB 1993 03 01.69491 12 07 35.13 -03 43 28.9 17 385
1988 WB 1993 03 01.70764 12 07 34.50 -03 43 25.5 385
1988 B 1993 03 13.62610 11 56 49.09 -02 44 26.0 16 V 385
1988 WB 1993 03 13.64398 11 56 47.96 -02 44 19.8 385
1988 WB 1993 03 13.64931 11 56 47.64 -02 44 17.7 385
1990 RB 1993 02 28.70804 11 20 25.03 -07 07 32.5 17 \Y 385
1990 RB 1993 02 28.71632 11 20 24.57 -07 07 31.8 385
1990 RB 1993 02 28.72448 11 20 24.23 -07 07 30.3 385
1990 RB 1993 03 13.57326 11 10 16.82 -06 24 00.2 16.5 V 385
1990 RB 1993 03 13.57865 11 10 16.59 -06 23 58.8 385
1990 RB 1993 03 13.58410 11 10 16.28 -06 23 57.5 385
1991 UP1 1993 02 28.68056 10 32 49.56 -10 06 56.6 17 \Y 385
1991 UP1 1993 02 28.68889 10 32 49.25 -10 06 52.7 385
1991 UP1 1993 02 28.69722 10 32 48.75 -10 06 50.9 385
1991 UP1 1993 03 13.52859 10 22 40.95 -08 31 25.0 17 \Y 385
1991 UP1 1993 03 13.53414 10 22 40.7/3 -08 31 22.4 385
1991 UP1 1993 03 13.53958 10 22 40.50 -08 31 19.7 385
1991 VN2 1993 02 28.75295 12 17 52.21 +07 23 48.6 16.5 V 385
1991 VN2 1993 02 28.75741 12 17 52.04 +07 23 50.4 385
1991 VN2 1993 02 28.76186 12 17 51.84 +07 23 51.7 385
1992 W3 1993 02 19.49167 05 34 13.73 -08 21 49.3 17 385
1992 W03 1993 02 19.50208 05 34 14.45 -08 21 43.1 385
1992 YB 1993 02 13.46597 05 58 09.99 +18 21 34.5 385
1992 YB 1993 02 13.49861 05 58 10.14 +18 21 44.5 385
1992 YM 1993 01 28.57014 06 26 15.55 +23 53 02.6 17 385
1992 YM 1993 01 28.58264 06 26 15.09 +23 53 09.5 385
1992 YM 1993 02 13.48281 06 21 11.74 +25 41 36.4 17.5 385
1992 YM 1993 02 13.51389 06 21 11.62 +25 41 48.3 385
1993 BR3 1993 02 24.57066 09 03 27.05 +24 52 49.9 17 \Y 385
1993 BR3 1993 02 24.57836 09 03 26.70 +24 52 52.8 385
1993 BR3 1993 02 24.58837 09 03 26.29 +24 52 57.4 385
1993 BR3 1993 02 24.60486 09 03 25.54 +24 53 04.6 385
1993 CN 1993 02 28.73646 11 02 34.10 +21 48 49.7 16 V 385
1993 CN 1993 02 28.74115 11 02 33.84 +21 48 51.5 385
1993 CN 1993 02 28.74554 11 02 33.66 +21 48 52.9 385
1993 CN 1993 03 13.54931 10 52 33.61 +22 59 23.5 17 Vv 385
1993 CN 1993 03 13.55486 10 52 33.33 +22 59 24.7 385
1993 CN 1993 03 13.56042 10 52 33.06 +22 59 26.5 385
1993 CS 1993 02 22.59792 09 00 51.20 +19 48 20.8 16.5 385
1993 CS 1993 02 22.60694 09 00 50.87 +19 48 24.3 385
1993 CS 1993 02 28.59728 08 56 35.80 +20 12 54.0 16.8 V 385
1993 CS 1993 02 28.60302 08 56 35.50 +20 12 55.9 385
1993 CS 1993 02 28.60770 08 56 35.34 +20 12 56.5 385
1993 DK 1993 01 17.52431 05 22 26.90 -10 03 57.2 16. 5 385
1993 DK 1993 01 17.57361 05 22 25.79 -10 04 10.3 385
1993 DK 1993 02 11.41319 05 28 00.45 -09 51 58.0 17 385
1993 DK 1993 02 11.42222 05 28 00.88 -09 51 55.7 385
1993 DK * 1993 02 19.49167 05 35 25.32 -09 10 00.7 17 385
1993 DK 1993 02 19.50208 05 35 25.93 -09 09 56.2 385
1993 DK 1993 02 23.51389 05 40 02.21 -08 45 14.6 17. 3 385
1993 DD1 1993 03 01.62465 11 58 48.60 +04 44 35.4 16.5 385
1993 DD1 1993 03 01.63646 11 58 47.87 +04 44 39.2 385
1993 DD2 * 1993 02 22.69323 12 22 26.19 +07 20 10.9 17 385
1993 DD2 1993 02 22.70208 12 22 25.73 +07 20 10.5 385
1993 DD2 1993 02 23.68310 12 21 41.27 +07 21 30.6 17 385
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1993 DD2 1993 02 23.69334 12 21 40.68 +07 21 29.7 385
1993 EE * 1993 03 01.62465 12 03 30.46 +04 16 18.2 16.5 385
1993 EE 1993 03 01.63646 12 03 29.99 +04 16 21.8 385
1993 EE 1993 03 02.68264 12 02 49.16 +04 24 44.3 385
1993 EE 1993 03 02.68854 12 02 48.87 +04 24 47.6 385
1993 EE 1993 03 02.69479 12 02 48.60 +04 24 50.6 385
1993 EE 1993 03 13.59155 11 54 30.53 +05 56 22.8 16 V 385
1993 EE 1993 03 13.59682 11 54 30.25 +05 56 25.2 385
1993 EE 1993 03 13.60203 11 54 29.98 +05 56 28.3 385
1993 EF * 1993 03 01.62465 12 08 27.28 +05 00 10.3 16.5 385
1993 EF 1993 03 01.63646 12 08 26.85 +05 00 14.3 385
1993 EF 1993 03 02.70700 12 07 36.20 +05 06 03.4 385
1993 EF 1993 03 02.71250 12 07 35.94 +05 06 04.4 385
1993 EF 1993 03 02.71771 12 07 35.67 +05 06 06.8 385
1993 EF 1993 03 13.65324 11 57 59.24 +06 06 12.3 16 V 385
1993 EF 1993 03 13.65694 11 57 59.04 +06 06 13.8 385
1993 EF 1993 03 13.66071 11 57 58.87 +06 06 14.4 385
1993 EG * 1993 03 01.69491 12 06 30.68 -04 14 37.7 16.5 385
1993 EG 1993 03 01.70764 12 06 30.09 -04 14 32.9 385
1993 EG 1993 03 02.72708 12 05 48.64 -04 08 06.7 385
1993 EG 1993 03 02.73264 12 05 48.41 -04 08 04.6 385
1993 EG 1993 03 02.73785 12 05 48.18 -04 08 02.2 385
1993 EG 1993 03 13.62610 11 57 12.52 -02 46 55.7 16 V 385
1993 EG 1993 03 13.64398 11 57 11.55 -02 46 46.2 385
1993 EG 1993 03 13.64931 11 57 11.28 -02 46 43.3 385
1993 EK * 1993 03 02.72708 12 06 32.93 -04 07 05.5 17.5 V 385
1993 EK 1993 03 02.73264 12 06 32.57 -04 07 05.0 385
1993 EK 1993 03 02.73785 12 06 32.25 -04 07 05.4 385
1993 EK 1993 03 13.60891 11 55 12.74 -03 50 13.7 17.5 V 385
1993 EK 1993 03 13.61424 11 55 12.32 -03 50 12.8 385
1993 EK 1993 03 13.61944 11 55 12.00 -03 50 11.9 385
3186 T-3 1993 01 29.70845 07 20 53.81 +27 32 45.6 17 385
3186 T-3 1993 01 29.72153 07 20 53.24 +27 32 47.4 385
(1099) 1993 03 13.66580 12 02 03.80 +07 35 20.5 15.8 V 385
(1099) 1993 03 13.66956 12 02 03.64 +07 35 21.2 385
(1099) 1993 03 13.67332 12 02 03.44 +07 35 21.9 385
(4101) 1993 03 13.60891 11 53 40.37 -03 52 23.8 16.5 V 385
(4101) 1993 03 13.61424 11 53 40.07 -03 52 22.8 385
(4101) 1993 03 13.61944 11 53 39.83 -03 52 21.8 385

399 Kushiro

H Kaneda, Taiyo M5 2-H, 2 chone 2-15, Kawazoe 8 jo, M nam -Kku,

Sapporo 005, Japan

bservers S. Ueda, M Matsuyanma

Measurer H. Kaneda

0.16-m f/3.8 Wight-Schm dt canera, 0.22-mf/3.0 Schm dt caner a,

0.25-m f/ 3.4 hyperbol oid astrocanera

GSC

1981 X 1993 02 25.61111 10 38 02.68 +12 36 09.3 17 399
1981 X 1993 02 25.62569 10 38 01.89 +12 36 10.9 399
1988 AL 1993 02 15.68611 11 15 15.40 +02 25 22.6 16.5 399
1988 AL 1993 02 15.70069 11 15 14.86 +02 25 28.8 399
1988 AL 1993 02 21.53785 11 11 50.48 +03 13 49.5 16. 3 399
1988 AL 1993 02 21.55347 11 11 49.86 +03 13 58.6 399
1988 AL 1993 03 12.54167 10 58 35.77 +06 12 19.0 16.5 399
1988 AL 1993 03 12.55625 10 58 35.09 +06 12 27.7 399
1991 CX5 1991 01 09.51667 08 41 56.35 +22 32 15.4 16 399
1991 CX5 1991 01 09.57648 08 41 53.90 +22 32 42.2 399
1991 CX5 1991 02 03.53299 08 21 21.91 +25 26 00.5 16 399
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1991 CX5 1991 02 03.54844 08 21 21.08 +25 26 08.1 399
1991 CX5 * 1991 02 04.43750 08 20 37.47 +25 31 20.7 16 399
1991 CX5 1991 02 04.45150 08 20 36.92 +25 31 24.9 399
1991 U 1993 02 15.65313 10 47 21.59 +12 26 39.9 16. 8 399
1991 U 1993 02 15.66759 10 47 20.85 +12 26 45.5 399
1991 U 1993 02 21.47153 10 41 45.77 +13 10 29.7 17 399
1991 U 1993 02 21.48614 10 41 44.88 +13 10 36.6 399
1991 U 1993 02 25.61111 10 37 34.54 +13 41 21.1 16. 7 399
1991 U 1993 02 25.62569 10 37 33.80 +13 41 24.3 399
1991 UuHA 1993 02 25.65069 10 43 28.79 +07 47 32.1 16.5 399
1991 UA 1993 02 25.66632 10 43 27.66 +07 47 37.1 399
1991 UHA 1993 03 02. 70069 10 37 49.69 +08 05 17.5 16. 7 399
1991 uHA 1993 03 02. 71597 10 37 48.60 +08 05 22.8 399
1991 VY3 1993 02 25.68750 11 27 12.08 +04 04 34.1 16. 5 399
1991 VY3 1993 02 25.70243 11 27 11.29 +04 04 38.6 399
1991 VY3 1993 03 02.73472 11 23 35.42 +04 30 23.9 16. 3 399
1991 VY3 1993 03 02. 74965 11 23 34.88 +04 30 28.8 399
1992 SV23 1992 09 28.59346 00 08 59.52 +14 26 20.9 17 399
1992 SV23 1992 09 28.60839 00 08 58.82 +14 26 16.1 399
1993 AN 1993 02 10.44079 07 59 24.38 +22 08 25.4 17.2 399
1993 AN 1993 02 10.45537 07 59 23.75 +22 08 27.4 399
1993 AN 1993 02 15.51817 07 56 21.16 +22 20 07.2 17 399
1993 AN 1993 02 15.53611 07 56 20.56 +22 20 09.5 399
1993 AO 1993 02 10.44079 07 58 14.43 +24 43 05.7 16.5 399
1993 AO 1993 02 10.45537 07 58 13.69 +24 43 07.5 399
1993 AO 1993 02 15.51817 07 55 18.74 +24 52 46.1 17 399
1993 AO 1993 02 15.53611 07 55 18.23 +24 52 50.1 399
1993 BH13 1993 02 10.47347 08 47 23.51 +18 27 51.3 17 399
1993 BH13 1993 02 10.48801 08 47 22.60 +18 27 55.6 399
1993 BP13 1993 03 12.43544 08 49 20.11 -00 21 07.7 15 399
1993 BP13 1993 03 12.45627 08 49 19.63 -00 21 03.2 399
1993 CA 1993 02 25.61111 10 41 49.16 +11 43 30.1 17. 2 399
1993 CA 1993 02 25.62569 10 41 48.33 +11 43 33.3 399
1993 CB 1993 02 15.65313 10 52 17.36 +10 45 10.7 16. 8 399
1993 CB 1993 02 15.66759 10 52 16.69 +10 45 20.2 399
1993 CB 1993 02 21.47153 10 47 33.80 +11 37 36.3 16. 8 399
1993 CB 1993 02 21.48614 10 47 33.07 +11 37 46.3 399
1993 CM 1993 02 15.65313 10 44 03.74 +13 58 10.3 16. 5 399
1993 CM 1993 02 15.66759 10 44 02.91 +13 58 13.8 399
1993 CM 1993 02 21.47153 10 38 29.66 +14 26 45.4 15. 8 399
1993 CM 1993 02 21.48614 10 38 28.79 +14 26 48.7 399
1993 CO 1993 02 21.43750 09 13 20.14 +20 06 32.1 16. 8 399
1993 CO 1993 02 21.45208 09 13 19.29 +20 06 35.0 399
1993 CP 1993 02 21.43750 09 21 55.54 +22 18 45.3 16.5 399
1993 CP 1993 02 21.45208 09 21 54.89 +22 18 56.5 399
1993 CQ 1993 02 21.43750 09 23 22.50 +20 23 39.5 17 399
1993 CQ 1993 02 21.45208 09 23 21.67 +20 23 43.9 399
1993 CR 1993 02 21.43750 09 25 11.47 +22 42 58.2 17.2 399
1993 CR 1993 02 21.45208 09 25 10.75 +22 43 00.0 399
1993 CX 1993 02 25.54514 09 23 02.33 +10 47 22.6 16.5 399
1993 CX 1993 02 25.55972 09 23 01.47 +10 47 25.9 399
1993 CY 1993 02 25.54514 09 22 36.25 +09 27 14.6 16. 8 399
1993 CY 1993 02 25.55972 09 22 35.33 +09 27 15.0 399
1993 CZ 1993 02 25.54514 09 25 37.03 +11 09 00.0 17. 2 399
1993 CZ 1993 02 25.55972 09 25 36.50 +11 09 08.7 399
1993 A1 1993 02 25.68750 11 27 19.53 +04 53 09.7 16.5 399
1993 A1 1993 02 25.70243 11 27 18.91 +04 53 19.5 399
1993 CL1 * 1993 02 15.58843 09 29 48.99 +08 29 28.7 17.2 399
1993 CL1 1993 02 15.60278 09 29 48.04 +08 29 28.4 399
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1993 CL1 1993 02 16.52720 09 28 50.86 +08 28 52.2 17.3 399
1993 CL1 1993 02 16.54653 09 28 49.83 +08 28 52.3 399
1993 CL1 1993 02 25.54514 09 20 09.22 +08 24 33.0 17.2 399
1993 CL1 1993 02 25.55972 09 20 08.41 +08 24 32.2 399
1993 CML * 1993 02 15.62014 10 28 42.54 +02 37 42.3 16.5 399
1993 CML 1993 02 15.63484 10 28 41.77 +02 37 49.6 399
1993 CML 1993 02 21.50417 10 23 51.22 +03 18 59.2 16.5 399
1993 CML 1993 02 21.51875 10 23 50.43 +03 19 05.2 399
1993 CN1 * 1993 02 15.62014 10 29 47.50 +03 05 01.2 16 399
1993 CN1 1993 02 15.63484 10 29 46.58 +03 05 05.5 399
1993 CN1 1993 02 21.50417 10 23 56.41 +03 39 30.4 16 399
1993 CN1 1993 02 21.51875 10 23 55.58 +03 39 35.4 399
1993 CN1 1993 02 25.57778 10 19 47.89 +04 05 32.2 16 399
1993 CN1 1993 02 25.59236 10 19 47.05 +04 05 37.2 399
1993 CO1 * 1993 02 15.62014 10 31 29.19 +02 04 58.5 16. 7 399
1993 CO1 1993 02 15.63484 10 31 28.33 +02 05 03.1 399
1993 CQO1 1993 02 21.50417 10 26 08.61 +02 41 13.0 16. 7 399
1993 CO1 1993 02 21.51875 10 26 07.66 +02 41 17.9 399
1993 CO1 1993 02 25.57778 10 22 21.85 +03 08 47.0 17 399
1993 CO1 1993 02 25.59236 10 22 20.99 +03 08 53.2 399
1993 CP1 * 1993 02 15.62014 10 36 53.76 +04 19 50.5 17 399
1993 CP1 1993 02 15.63484 10 36 53.14 +04 19 57.8 399
1993 CP1 1993 02 21.50417 10 32 23.09 +05 21 58.4 16. 8 399
1993 CP1 1993 02 21.51875 10 32 22.35 +05 22 08.9 399
1993 CP1 1993 02 25.57778 10 29 07.17 +06 07 07.9 16.5 399
1993 CP1 1993 02 25.59236 10 29 06.50 +06 07 18.0 399
1993 CQL 1993 02 15.68611 11 14 47.58 +01 07 19.1 16. 3 399
1993 CQ1 1993 02 15.70069 11 14 47.01 +01 07 29.0 399
1993 CQ1 1993 02 21.53785 11 11 07.67 +02 14 16.8 15. 8 399
1993 CQL 1993 02 21.55347 11 11 07.04 +02 14 27.2 399
1993 CQL 1993 03 12.54167 10 57 26.91 +06 11 14.3 15 399
1993 CQ1 1993 03 12.55625 10 57 26.31 +06 11 24.1 399
1993 CR1 * 1993 02 15.65313 10 43 17.44 +10 01 19.4 17 399
1993 CR1 1993 02 15.66759 10 43 16.90 +10 01 29.9 399
1993 CR1 1993 02 21.47153 10 39 05.06 +11 09 09.4 16.5 399
1993 CR1 1993 02 21.48614 10 39 04.52 +11 09 18.2 399
1993 CR1 1993 02 25.61111 10 35 56.48 +11 57 43.5 16.5 399
1993 CR1 1993 02 25.62569 10 35 55.75 +11 57 55.7 399
1993 Cs1 * 1993 02 10.50537 09 23 54.81 +19 22 41.9 17 399
1993 CS1 1993 02 10.51995 09 23 53.94 +19 22 45.0 399
1993 Csl 1993 02 13.58750 09 20 59.95 +19 33 35.0 17. 2 399
1993 Cs1 1993 02 13.60208 09 20 59.18 +19 33 37.8 399
1993 CsS1 1993 02 21.43750 09 14 06.03 +19 55 53.7 17 399
1993 Csl 1993 02 21.45208 09 14 05.28 +19 55 56.1 399
1993 CT1 1993 02 10.50537 09 21 08.10 +19 38 15.8 17 399
1993 CT1 1993 02 10.51995 09 21 07.07 +19 38 17.4 399
1993 CT1 * 1993 02 13.58750 09 18 11.84 +19 48 25.0 17 399
1993 CT1 1993 02 13.60208 09 18 11.07 +19 48 28.1 399
1993 CT1 1993 02 21.43750 09 11 12.37 +20 09 19.1 17.2 399
1993 CT1 1993 02 21.45208 09 11 11.57 +20 09 20.7 399
1993 CB2 * 1993 02 15.65313 10 50 18.64 +11 30 01.1 17 399
1993 CB2 1993 02 15.66759 10 50 17.91 +11 30 06.7 399
1993 CB2 1993 02 25.61111 10 42 06.00 +12 37 55.4 17 399
1993 CB2 1993 02 25.62569 10 42 05.11 +12 38 03.9 399
1993 DB 1993 02 15.65313 10 53 42.67 +12 19 33.4 15. 8 399
1993 DB 1993 02 15.66759 10 53 41.96 +12 19 35.5 399
1993 DB 1993 02 21.47153 10 48 00.63 +12 42 48.3 15.5 399
1993 DB 1993 02 21.48614 10 47 59.72 +12 42 51.4 399
1993 DL 1993 02 15.65313 10 46 50.75 +13 22 39.5 16. 7 399
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1993 DL 1993 02 15.66759 10 46 50.15 +13 22 49.2 399
1993 DL * 1993 02 21.47153 10 42 28.79 +14 24 46.2 16. 7 399
1993 DL 1993 02 21.48614 10 42 28.01 +14 24 55.4 399
1993 DM 1993 02 15.62014 10 30 30.05 +03 05 11.3 17. 2 399
1993 DM 1993 02 15.63484 10 30 29.19 +03 05 13.0 399
1993 DM * 1993 02 21.50417 10 25 09.57 +03 26 34.9 17 399
1993 DM 1993 02 21.51875 10 25 08.62 +03 26 37.2 399
1993 DM 1993 02 25.57778 10 21 22.48 +03 43 13.4 16. 8 399
1993 DM 1993 02 25.59236 10 21 21.71 +03 43 15.3 399
1993 DN 1993 02 15.62014 10 32 15.41 +02 50 38.3 17 399
1993 DN 1993 02 15.63484 10 32 14.45 +02 50 39.7 399
1993 DN * 1993 02 21.50417 10 26 10.02 +03 06 52.6 17 399
1993 DN 1993 02 21.51875 10 26 09.09 +03 06 55.5 399
1993 DN 1993 02 25.57778 10 21 51.22 +03 20 29.8 17 399
1993 DN 1993 02 25.59236 10 21 50.35 +03 20 31.6 399
1993 DQ * 1993 02 21.47153 10 41 47.58 +13 04 49.6 16. 8 399
1993 DQ 1993 02 21.48614 10 41 46.74 +13 04 56.1 399
1993 DQ 1993 02 25.61111 10 37 26.31 +13 33 52.7 16.5 399
1993 DQ 1993 02 25.62569 10 37 25.42 +13 34 00.2 399
1993 DR 1993 02 15.65313 10 49 41.51 +12 40 47.4 17.2 399
1993 DR 1993 02 15.66759 10 49 40.69 +12 40 50.9 399
1993 DR * 1993 02 21.47153 10 45 11.73 +13 03 07.1 17. 2 399
1993 DR 1993 02 21.48614 10 45 10.97 +13 03 08.6 399
1993 DR 1993 02 25.61111 10 41 52.05 +13 18 40.7 17 399
1993 DR 1993 02 25.62569 10 41 51.18 +13 18 42.3 399
1993 DS * 1993 02 21.47153 10 50 46.24 +14 44 01.0 16 399
1993 DS 1993 02 21.48614 10 50 45.26 +14 44 02.5 399
1993 DS 1993 02 25.61111 10 46 14.24 +14 46 35.1 16. 7 399
1993 DS 1993 02 25.62569 10 46 13.35 +14 46 37.6 399
1993 DT * 1993 02 21.50417 10 21 38.81 +03 48 43.2 17.3 399
1993 DT 1993 02 21.51875 10 21 37.90 +03 48 44.5 399
1993 DT 1993 02 25.57778 10 17 32.11 +03 59 46.2 17.3 399
1993 DT 1993 02 25.59236 10 17 31.19 +03 59 50.5 399
1993 DU * 1993 02 21.50417 10 22 41.61 +04 50 41.6 16. 8 399
1993 DU 1993 02 21.51875 10 22 40.72 +04 50 45.0 399
1993 DU 1993 02 25.57778 10 18 23.00 +05 04 45.7 16. 5 399
1993 DU 1993 02 25.59236 10 18 22.14 +05 04 47.3 399
1993 DV 1993 02 15.62014 10 30 52.40 +04 51 10.8 17. 2 399
1993 DV 1993 02 15.63484 10 30 51.67 +04 51 12.6 399
1993 DV * 1993 02 21.50417 10 25 35.93 +05 18 11.5 17 399
1993 DV 1993 02 21.51875 10 25 35.02 +05 18 13.4 399
1993 DV 1993 02 25.57778 10 21 54.53 +05 38 07.0 16. 8 399
1993 DV 1993 02 25.59236 10 21 53.70 +05 38 09.7 399
1993 DW 1993 02 15.62014 10 31 21.16 +02 49 57.0 17.3 399
1993 DwW 1993 02 15.63484 10 31 20.13 +02 50 01.4 399
1993 DW * 1993 02 21.50417 10 25 49.42 +03 24 07.2 17. 2 399
1993 DW 1993 02 21.51875 10 25 48.57 +03 24 13.6 399
1993 DwW 1993 02 25.57778 10 21 56.21 +03 49 51.1 16. 8 399
1993 DW 1993 02 25.59236 10 21 55.35 +03 49 57.0 399
1993 DE2 * 1993 02 25.65069 10 43 40.33 +07 20 39.1 16.5 399
1993 DE2 1993 02 25.66632 10 43 39.54 +07 20 43.1 399
1993 DE2 1993 03 02. 70069 10 39 42.79 +07 44 47.4 16. 7 399
1993 DE2 1993 03 02. 71597 10 39 41.94 +07 44 52.0 399
1993 DF2 * 1993 02 25.68750 11 30 50.60 +05 18 37.9 16. 8 399
1993 DF2 1993 02 25.70243 11 30 50.00 +05 18 47.2 399
1993 DF2 1993 03 02.73472 11 26 36.77 +06 02 16.9 16.5 399
1993 DF2 1993 03 02. 74965 11 26 36.11 +06 02 27.5 399
(1711) 1993 02 21.47153 10 38 25.26 +14 25 31.8 15.5 399
(1711) 1993 02 21.48614 10 38 24.62 +14 25 38.4 399
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(2060) 1993 02 25.54514 09 17 53.07 +08 12 53.3 15.8 399

(2060) 1993 02 25.55972 09 17 52.77 +08 12 55.8 399

(4179) 1993 02 10.44079 07 53 04.02 +21 02 45.8 15 399

(4179) 1993 02 10.45537 07 53 04.05 +21 02 45.8 399

(4179) 1993 02 15.51817 07 54 16.52 +21 02 14.6 15 399

(4179) 1993 02 15.53611 07 54 16.74 +21 02 15.0 399
400 Kitam

K. Wat anabe, 3-8 Mason Hashi noto B-203, atsubetsu cyuo 3 jo 4 chone,
At subet su- ku, Sapporo 004, Japan

Observers K. Endate, T. Fujii, A Takahashi

Measurer H. Kaneda

0.16-m f/ 3.3 hyperbol oid astrocanera, 0.20 f/4.0 hyperbol oi d astrocaner a,
0.25-m f/ 3.4 hyperbol oid astrocanera

GSC
1986 (B3 1992 09 30.55000 01 15 19.08 +03 11 46.8 16.5 400
1986 (B3 1992 09 30.56806 01 15 18.29 +03 11 41.2 400
1989 SB1 1989 10 24.46493 01 14 55.62 +14 21 01.9 16.5 400
1989 SB1 1989 10 24.48333 01 14 54.44 +14 20 57.4 400
1989 UL 1989 11 21.45694 01 50 43.42 +10 52 41.8 17 400
1989 UL 1989 11 21.48056 01 50 42.87 +10 52 35.8 400
1990 TJ16 * 1990 10 15.62431 01 36 38.89 +16 57 20.5 17 400
1990 TJ16 1990 10 15.64722 01 36 37.62 +16 57 14.4 400
1990 TJ16 1990 10 15.66181 01 36 36.84 +16 57 08.7 400
1991 RS1 1993 02 21.52917 11 10 30.96 +08 11 16.2 16.5 400
1991 RS1 1993 02 21.54792 11 10 29.73 +08 11 16.4 400
1992 QG 1991 03 15.61007 12 56 30.07 -01 03 30.7 16.5 400
1992 QG 1991 03 15.62743 12 56 29.19 -01 03 23.2 400
1992 QG 1991 03 21.51563 12 52 15.99 -00 11 12.1 16.5 400
1992 QG 1991 03 21.53299 12 52 15.16 -00 11 03.1 400
1992 QG 1991 04 11.55799 12 34 57.69 +02 53 24.6 17 400
1992 QG 1991 04 11.57326 12 34 57.02 +02 53 33.0 400
1992 UP 1989 02 03.51910 08 37 00.97 +21 43 47.3 16.5 400
1992 UP 1989 02 03.53993 08 36 59.84 +21 43 50.1 400
1992 UP 1989 02 07.46910 08 33 45.21 +21 55 59.1 16.5 400
1992 UP 1989 02 07.48993 08 33 44.13 +21 56 05.1 400
1992 UBL 1988 08 08.53299 20 53 51.18 -04 48 07.0 16 400
1992 UBl 1988 08 08.55382 20 53 50.07 -04 48 08.4 400
1993 AJ 1993 02 21.41597 08 04 38.95 +25 40 28.4 17 400
1993 AJ 1993 02 21.43542 08 04 38.32 +25 40 35.6 400
1993 AK 1993 02 21.41597 08 07 02.28 +26 48 33.6 17 400
1993 AK 1993 02 21.43542 08 07 01.59 +26 48 43.6 400
1993 BF3 1993 02 21.45278 08 20 38.21 +22 05 08.9 17.5 400
1993 BF3 1993 02 21.47222 08 20 37.22 +22 05 08.8 400
1993 B&3 1993 02 21.48958 08 38 23.86 +18 04 00.9 17 400
1993 BG3 1993 02 21.50903 08 38 23.06 +18 04 06.8 400
(829) 1993 02 21.52917 11 10 24.67 +08 15 36.5 14.0 400
(829) 1993 02 21.54792 11 10 23.70 +08 15 40.1 400

411 QG zum

T. Kobayashi, 1717-2 Shino-Koi zum, O zum -machi, O a-gun,

Gunma- ken, 370-05 Japan

0.16-mf/6.3 reflector + CCD

GSC
1981 WR 1993 02 25.62989 11 52 42.00 +07 42 09.9 411
1981 WR 1993 02 25.64323 11 52 41.37 +07 42 16.2 411
1986 PF 1993 02 25.49961 10 01 38.41 +02 56 52.3 411
1986 PF 1993 02 25.51296 10 01 37.74 +02 56 57.2 411
1986 PF 1993 02 28.58355 09 59 00.20 +03 12 44.1 411
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1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
* 1993
1993
1993
1993
1993
* 1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993

. 59142
. 59536
. 47233
. 48020
. 48412
. 65646
. 66981
. 67250
. 68036
. 68429
. 57586
. 57977
. 47361
. 48144
. 47233
. 48020
. 48412
. 48970
. 49756
. 50149
. 45488
. 46274
. 46667
. 49628
. 50964
. 56429
. 57216
. 57610
. 66310
. 67644
. 60596
. 61777
. 52648
. 53433
. 53826
. 60212
. 60999
. 61392
. 54333
. 55119
. 55512
. 56365
. 57152
. 57545
. 49697
. 49783
. 43427
. 43513
. 41681
. 41767
. 53870
. 53957
. 46614
. 41932
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. 54521
. 50133
. 50220
. 43616
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1993
1993
1993
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1993
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1993
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1993
1993
1993
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1993
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1993
1993
1993
1993
1993
1993
1993

. 43703
. 48963
. 49050
. 42755
. 42842
. 47811
. 47898
. 46549
. 46636
. 44880
. 44968
. 45348
. 45435
. 41729
. 41816
. 57695
. 97781
. 53379
. 53466
. 44209
. 44332
. 56469
. 96557
. 51660
. 01747
. 53171
. 53258
. 57885
. 57972
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. 45629
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. 52878
. 52965
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. 41727
. 51945
. 52032
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. 41340
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(281)
(281)

21 858

1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
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1993
1993
1993
1993
1993
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1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993

. 44151
. 44238
. 43657
. 43780
. 43343
. 43431
. 51818
. 51940
. 41129
. 41253
. 43835
. 43959
. 47394
. 47518
. 49900
. 49988
. 48682
. 48735
. 48050
. 48139
. 47089
. 47178
. 43565
. 43689
. 43418
. 43507
. 53641
. 53729
. 49361
. 49414
. 48600
. 48688
. 47613
47737
. 47383
47472
. 46055
. 46144
. 42193
. 42317
. 55556
. 55645
. 91157
. 51246
. 49503
. 49592
. 48482
. 48570
. 51269
. 51358
. 45329
. 45417
. 40807
. 40896
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. 59215
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1993
1993
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. 44585
. 44674
. 50170
. 50259
. 44340
. 44428
. 49707
. 49832
. 49423
. 49547
. 45039
. 45163
. 92598
. 52723
. 44385
. 44510
. 57203
. 57292
. 48339
. 48462
. 46776
. 46901
. 45028
. 45117
. 49977
. 50067
. 44828
. 44917
. 42786
. 42910
. 53095
. 53219
. 44104
. 44229
. 42479
. 42604
. 49096
. 49186
. 47888
47977
. 40837
. 40962
. 43853
. 43977
. 53376
. 53465
. 46381
. 46470
. 42089
. 42214
. 49105
. 49230
. 56696
. 56786
. 49308
. 49398
. 52275
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. 45501
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. 44665
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. 58981
. 59071
. 50120
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. 55854
. 44759
. 44885
. 59459
. 59586
. 42955
. 43084
. 49526
. 49653
. 45979
. 46108
. 51552
. 51681
. 63321
. 64655
. 58736
. 58864
. 41893
. 42021
. 63653
. 64987
. 46469
. 46599
. 48318
. 48448
. 53598
. 53693
. 45874
. 45968
. 54964
. 55093
. 51383
. 51511
. 50372
. 50501
. 48811
. 48937
. 54681
. 54812
. 50567
. 50697
. 49297
. 49802
. 50054
. 54207
. 54304
. 49844
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(3999) 1993 02 17.50170 08 32 07.93 +17 20 14.7 411
(3999) 1993 02 17.50259 08 32 07.82 +17 20 16.1 411
(4179) 1993 02 17.47855 07 54 58.23 +21 01 15.2 411
(4483) 1993 03 17.43218 08 48 13.02 -06 23 40.8 411
(5036) 1993 03 02.51325 10 18 23.70 +14 25 35.3 411
(5036) 1993 03 02.51469 10 18 23.63 +14 25 35.7 411
(5145) 1993 02 14.48194 09 22 59.75 +24 29 05.4 411
(5145) 1993 02 14.48699 09 22 59.58 +24 29 08.3 411
(5145) 1993 02 14.48951 09 22 59.61 +24 29 06.1 411

413 Siding Spring

R H MNaught, Siding Spring Cbservatory, Coonabarabran, N S.W 2357,

Australia

bservers R H MNaught, K S. Russel

Measurer R H. MNaught

Uppsal a Sout hern Schm dt, U K. Schm dt
2041 T-3 1990 04 29.76870 18 56 16.59 -21 22 50.2 413
(1532) 1993 02 24.62543 11 36 54.48 -01 52 31.0 413
(1532) 1993 02 24.67404 11 36 52.20 -01 52 26.6 413

474 Mount John

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

Observer AL C. Glnore

Measurer P. M Kilmartin

0.6-mf/ 14 Cassegrain reflector

AGK3, SAQC, CPZ, field plates from Carter Observatory
1987 WOL 1993 02 16.52205 10 25 13.18 -01 17 18.5 17 t 474
1987 WOL 1993 02 16.56806 10 25 10.83 -01 17 04.5 t 474
1987 WOL 1993 02 17.59201 10 24 17.49 -01 12 16.5 t 474
1987 WOL 1993 02 23.43671 10 19 09.22 -00 42 09.6 t 474
1987 WOL 1993 02 23.45541 10 19 08.23 -00 42 03.4 t 474
1993 BWB 1993 02 15.56632 10 26 46.04 -01 26 36.4 18.5 474
1993 BWB 1993 02 15.59757 10 26 42.83 -01 26 38.1 474
1993 BWB 1993 02 16.52205 10 25 05.03 -01 27 16.0 474
1993 BWB 1993 02 16.56806 10 25 00.11 -01 27 17.1 474
1993 BWB 1993 02 17.59201 10 23 12.15 -01 27 47.2 474
1993 BWB 1993 02 17.61597 10 23 09.49 -01 27 46.9 474

511 Haute Provence

E. W Elst, Royal Observatory, B-1180 Brussels, Bel gi um

bservers E. W Elst, G Spiekernann, G Traversa

Measurer E. W El st

0. 6-m Schm dt

PPM
1980 TH 1993 02 19.08611 11 07 33.69 +03 59 00.2 17.5 511
1980 TH 1993 02 19.10764 11 07 32.89 +03 59 03.6 511
1981 SW2 1993 02 18.98264 09 10 52.94 +15 41 51.1 17.7 511
1981 SU2 1993 02 19.00347 09 10 51.55 +15 41 54.0 511
1983 EU 1993 02 19.01944 10 19 03.72 +06 06 06.3 17.2 511
1983 EU 1993 02 19.04028 10 19 02.70 +06 06 12.5 511
1983 EU 1993 02 19.04722 10 19 01.95 +06 06 19.6 511
1983 EU 1993 02 19.06806 10 19 01.15 +06 06 26.1 511
1983 EU 1993 02 22.01042 10 16 14.32 +06 29 14.2 511
1983 EU 1993 02 22.03125 10 16 13.11 +06 29 24.7 511
1985 HL 1993 02 19.08611 11 01 27.21 +02 28 57.2 17.5 511
1985 HL 1993 02 19.10764 11 01 26.59 +02 29 09.2 511
1985 HL 1993 02 21.03125 11 00 19.17 +02 46 05.9 511
1985 HL 1993 02 21.05208 11 00 18.13 +02 46 16.6 511
1987 S&X 1993 02 19.01944 10 22 08.56 +07 02 47.3 17.5 511
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1991
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
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S&
S&
S&
S&2
S&
PJ5
PJ5
PJ5
PJ5
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1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
* 1993
1993
1993
1993
* 1993
1993
1993
1993
1993
1993
* 1993
1993
1993
1993
1993
1993
* 1993
1993
1993
1993
1993
1993

. 04028
. 04722
. 06806
. 01042
. 03125
. 98264
. 00347
. 94653
. 96736
. 98264
. 00347
. 94653
. 96736
. 98264
. 00347
. 98264
. 00347
. 94653
. 96736
. 98264
. 00347
. 94653
. 96736
. 08611
. 10764
. 03125
. 05208
. 01944
. 04028
. 04722
. 06806
. 01944
. 04028
. 04722
. 06806
. 01042
. 03125
. 98264
. 00347
. 94653
. 96736
. 01944
. 04028
. 04722
. 06806
. 01042
. 03125
. 01944
. 04028
. 04722
. 06806
. 01042
. 03125
. 01944
. 04028
. 04722
. 06806
. 01042
. 03125

+07
+07
+07
+07
+07
+14
+14
+14
+14
+15
+15
+15
+15
+15
+15
+16
+16
+16
+16
+15
+15
+15
+15
+01
+01
+02
+02
+04
+04
+04
+04
+05
+05
+05
+05
+05
+05
+16
+16
+16
+16
+07
+07
+07
+07
+07
+07
+05
+05
+05
+05
+05
+05
+05
+05
+05
+05
+06
+06
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18.

18.
17.

17.

17.

18.

17.

17.

17.

17.

17.



M P. C

1993 DNI
1993 DNI
1993 DNI
1993 DNI
1993 DNI
1993 DNI
1993 DOL
1993 DOL
1993 DOL
1993 DOL
(125)
(125)
(602)
(602)
(602)
(602)
(1118)
(1118)
(1118)
(1118)
(1542)
(1542)
(1542)
(1542)
(1614)
(1614)
(1614)
(1614)
(1614)
(1614)
(1894)
(1894)
(1894)
(1894)
( 2545)
( 2545)
( 2545)
( 2545)
(3323)
(3323)
(3436)
(3436)
(3436)
(3436)
(3742)
(3742)
(3742)
(3742)
(4027)
(4027)
(4027)
(4027)
( 4858)
( 4858)
(4858)
(4858)
(4912)
(4912)
(4912)
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*

1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993

. 01944
. 04028
. 04722
. 06806
. 01042
. 03125
. 08611
. 10764
. 03125
. 05208
. 08611
. 10764
. 08611
. 10764
. 03125
. 05208
. 98264
. 00347
. 94653
. 96736
. 08611
. 10764
. 03125
. 05208
. 01944
. 04028
. 04722
. 06806
. 01042
. 03125
. 08611
. 10764
. 03125
. 05208
. 98264
. 00347
. 94653
. 96736
. 98264
. 00347
. 98264
. 00347
. 94653
. 96736
. 98264
. 00347
. 94653
. 96736
. 08611
. 10764
. 03125
. 05208
. 98264
. 00347
. 94653
. 96736
. 01944
. 04028
. 04722

+06
+06
+06
+06
+07
+07
+02
+02
+02
+02
+04
+04
+02
+02
+02
+02
+15
+15
+15
+15
+01
+01
+01
+01
+06
+06
+06
+06
+06
+06
+03
+03
+03
+03
+15
+15
+15
+15
+16
+16
+13
+13
+13
+13
+14
+14
+14
+14
+03
+03
+03
+03
+16
+16
+16
+16
+06
+06
+06
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17.0

18.0

15.5
16. 8

16.5

17.0

16.0

17.6

17.2

17.6
17.5

17.5

17.3

17.7

17.6
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(4912) 1993 02 19.06806 10 17 02.40 +06 23 07.9 511
(4912) 1993 02 22.01042 10 14 09.13 +06 43 44.0 511
(4912) 1993 02 22.03125 10 14 07.80 +06 43 52.4 511
(4918) 1993 02 18.98264 09 19 13.53 +13 00 38.7 17. 4 511
(4918) 1993 02 19.00347 09 19 12.32 +13 00 44.4 511
(5074) 1993 02 18.98264 09 07 14.60 +14 19 51.1 17.6 511
(5074) 1993 02 19.00347 09 07 13.41 +14 19 52.2 511
(5091) 1993 02 19.01944 10 29 45.24 +04 38 40.4 16. 8 511
(5091) 1993 02 19.04028 10 29 44.39 +04 38 43.0 511
(5091) 1993 02 19.04722 10 29 43.84 +04 38 46.4 511
(5091) 1993 02 19.06806 10 29 43.05 +04 38 51.5 511

571 Cavri ana

L. Lai, via Mantovana 130, |-37062 Dossobuono (Verona), Italy

(bservers L. Lai, |I. Rocchetti, G Vesentini

0.4-mf/5 reflector + CCD

GSC
(383) 1992 11 22.79755 01 37 37.42 +06 37 53.9 571
(383) 1992 11 22.80369 01 37 37.27 +06 37 53.5 571
(383) 1992 11 22.80801 01 37 37.17 +06 37 53.2 571
(2708) 1992 12 26.85820 04 18 24.96 +18 53 05.9 571
(2708) 1992 12 26.87035 04 18 24.55 +18 53 06.0 571
(2708) 1992 12 26.88228 04 18 24.13 +18 53 06.1 571
(2708) 1992 12 28.87221 04 17 19.17 +18 53 26.4 571
(2708) 1992 12 28.88354 04 17 18.84 +18 53 26.7 571
(2708) 1992 12 28.89451 04 17 18.36 +18 53 27.0 571
(2918) 1992 12 28.86314 04 16 56.29 +18 49 29.3 571
(2918) 1992 12 28.87491 04 16 55.92 +18 49 28.5 571
(2918) 1992 12 28.88603 04 16 55.44 +18 49 28.1 571
(3252) 1992 11 27.89247 01 35 05.19 +30 13 37.7 571
(3252) 1992 11 27.90385 01 35 04.76 +30 13 33.5 571
(4179) 1992 12 28.93026 08 29 46.70 +17 17 50.6 571
(4179) 1992 12 28.93626 08 29 45.79 +17 17 57.5 571
(4179) 1992 12 28.94561 08 29 44.30 +17 18 07.0 571

587 Sor mano

P. Sicoli, Via Valli 9, 1-22040 Garbagnate Mnastero (Cono), Italy

Observers E. Col zani, P. Sicoli, G Ventre, M Cavagna, E. Gllian

0.5-mf/5.9 reflector

GSC

(1584) 1993 02 13.95174 09 03 48.13 -00 27 42.8 587
(1584) 1993 02 14.00521 09 03 42.95 -00 28 25.2 587
(3446) 1993 02 13.93264 08 36 07.34 +33 25 37.0 587
(3446) 1993 02 14.01563 08 36 02.66 +33 25 30.5 587

595 Farra d’ |l sonzo

L. Bittesini, Via dei Conventi 10, 1-34070 Farra D Isonzo (GO, Italy

(bservers W Boschin, G Lonbardi, E. Pettarin, F. Danonte

0.4-mf/4.5 reflector

PPM
1981 YS1 1992 12 17.89167 05 14 08.47 +12 32 32.3 595
1981 YS1 1992 12 17.92430 05 14 06.93 +12 32 35.5 595
1981 YS1 1992 12 18.85139 05 13 25.29 +12 34 40.1 595
1981 YS1 1992 12 18.86667 05 13 24.84 +12 34 41.5 595
1981 YS1 1992 12 23.90347 05 09 53.31 +12 49 01.1 595
1981 YS1 1992 12 23.94514 05 09 52.32 +12 49 05.2 595
1992 WD5 1992 12 18.89792 06 09 06.23 +47 56 32.9 595
1992 WD5 1992 12 23.95451 06 04 50.79 +48 53 47.2 595



596 Col | everde di
V. S. Casulli,

M P. C
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Qui doni a
Via M Rosa 1,

| -00010 Col | everde

0.31-mf/ 2.8 Baker-Schm dt + CCD

GSC
1978
1978
1978
1988
1988
1988
1989
1989
1989
1989
1989
1989
1991
1991
(543
(543
(543
(546
(546
(546
(546
(546

657 Victoria, Cinenhaga Oobservatory
J. B. Tatum Dept.

NB1
NB1
NB1
NB1
PQLO
PQLO

8)

8)

8)

7)

7)

8)

8)

8)

1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993

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

20.
20.
. 93099
. 90637
. 92741
. 93714
. 78628
. 80483
. 84490
. 86703
. 89024
. 90055
. 95087
. 96056
. 88519
. 89016
. 89455
. 84392
. 86504
. 80889
. 83757
. 85785

of Physi cs,

90007
91646

Victoria, BC VBW 2Y2, Canada
Observers J.
0.5-mreflector + CCD

1980
1980
1980
1990
1990
1990
1990
1990
1990
1990
1990
1990
1991
1991
1991
1991
1991
1991
1991
1991
1991
1992
1992
1992
1992
1992
1992

AA
AA
AA

B. Tatum

1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993

D.

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

Uni ver si

D. Bal am L.

. 24956
. 25175
. 25389
. 52882
. 53238
. 53601
. 45190
. 45544
. 45769
. 46078
. 47015
. 47394
. 40336
. 40662
. 40959
. 41525
. 41995
. 42312
. 38124
. 38442
. 38797
. 20267
. 20602
. 20891
. 21654
. 21860
. 22057

08
08
08
13
13
13
13
13
13
13
13

46
46
46
10
10

30.
29.
29.
57.
56.
56.
14.
13.
52.
51.
50.
50.
10.
09.
39.
39.
38.
14.
12.
04.
03.
02.

60
79
06
84
99
70
22
13
65
53
72
22
46
98
52
08
69
16
91
79
27
23

di

54
54
54
25
26

Gui doni

53.
49,
48.
53.
04.
10.
38.
41.
59.
14.
21.
28.
29.
27.
27.
30.
33.
28.
30.
52.
06.
16.
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a (RVM, Italy
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Victoria, P.O Box 1700,

+02
+02
+02
+22
+22
+22
+23
+23
+23
+27
+27
+27
+16
+16
+16
+16
+16
+16
+16
+16
+16
+41
+41
+41
+31
+31
+31
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596
596
596
596
596
596
596
596
596
596
596
596
596
596
596
596
596
596
596
596
596
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657
657
657
657
657
657
657
657
657
657
657

657
657
657
657
657
657
657
657
657
657
657
657
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1993 BWB 1993 02 17.38772 10 23 33.54 -01 27 54.0 657
1993 BWB 1993 02 17.39056 10 23 33.29 -01 27 53.4 657
1993 BVB 1993 02 17.39506 10 23 32.78 -01 27 53.1 657
1993 BX3 1993 02 18.40837 11 24 11.35 -09 24 55.2 657
1993 BX3 1993 02 18.41046 11 24 11.37 -09 24 49.7 657
1993 BX3 1993 02 18.41281 11 24 11.42 -09 24 43.4 657

658 Dom ni on Astrophysical Qobservatory, Victoria

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

bservers J. B. Tatum D. D. Balam G C L. A kman

1.85-mreflector + CCD

GSC
1980 AA 1993 02 28.23826 09 17 00.38 +00 01 03.9 658
1980 AA 1993 02 28.24198 09 17 00.81 +00 01 01.8 658
1992 HE 1993 02 26.12366 01 55 06.43 +33 14 22.8 19.0 658
1992 HE 1993 02 26.12782 01 55 06.77 +33 14 24.4 658
1992 HE 1993 02 26.13152 01 55 07.15 +33 14 26.3 658
1992 ST 1993 02 26.15341 03 54 11.89 +29 09 24.3 658
1992 ST 1993 02 26.15698 03 54 12.45 +29 09 25.7 658
1992 ST 1993 02 26.16039 03 54 12.92 +29 09 26.8 658
1992 WM 1993 02 26.18250 05 11 22.74 +13 28 22.1 658
1992 WM 1993 02 26.18594 05 11 23.18 +13 28 24.9 658
1992 WM 1993 02 26.18958 05 11 23.55 +13 28 27.4 18. 7 658
1992 WM 1993 02 26.19323 05 11 24.09 +13 28 30.7 658
1992 WD5 1993 02 26.25677 06 54 47.90 +38 47 21.1 15.7 658
1992 WD5 1993 02 26.26036 06 54 48.46 +38 47 16.5 658
1992 WD5 1993 02 26.26421 06 54 49.07 +38 47 11.1 658
1992 WD5 1993 02 28.27906 07 00 11.47 +38 02 19.6 658
1992 D5 1993 02 28.28281 07 00 12.04 +38 02 14.6 658
1992 D5 1993 02 28.28654 07 00 12.61 +38 02 09.5 658
1993 BWB 1993 02 22.41942 10 14 52.26 -01 27 41.3 658
1993 BWB 1993 02 22.42307 10 14 51.88 -01 27 41.3 658
1993 BX3 1993 02 22.40471 11 26 06.03 -06 45 05.4 658
1993 BX3 1993 02 22.40875 11 26 06.00 -06 44 55.9 658
1993 BX3 1993 02 22.41271 11 26 06.01 -06 44 46.9 658

662 Lick

D. K Yeomans, Jet Propul sion Laboratory, 4800 OGak G ove Drive,

Pasadena, CA 91109

Observer A. R Klenola

Measurer A. R Kl enol a

0. 5-m Car negi e doubl e astrograph
(243) 1990 07 27.38889 23 20 19.59 -03 58 04.9 662
(243) 1990 07 27.43056 23 20 18.98 -03 58 07.1 662
(243) 1990 07 27.47222 23 20 18.37 -03 58 09.4 662

670 Camarillo

J. E. Rogers, 441 Row and Avenue, Camarillo, CA 93010

0. 25-m Schm dt - Cassegrain + CCD

GSC
1992 WD5 1993 03 06.18769 07 16 25.21 +35 46 49.6 15.3 V 670
1992 WD5 1993 03 06.19905 07 16 27.12 +35 46 34.5 670
1992 WD5 1993 03 06.21024 07 16 28.70 +35 46 20.1 670
(1584) 1993 03 12.21092 08 34 20.89 -04 35 24.8 14.0 V 670
(1584) 1993 03 12.23172 08 34 20.15 -04 35 32.7 670
(1584) 1993 03 12.25254 08 34 19.35 -04 35 40.7 670
(3446) 1993 03 19.16146 08 26 40.03 +30 40 03.5 16.7 V 670
(3446) 1993 03 19.17880 08 26 40.37 +30 39 54.9 670
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(3446) 1993 03 19.19689 08 26 40.69 +30 39 47.5 670

(5438) 1993 03 12.17208 08 55 12.65 -14 25 24.2 14.5 V 670

(5438) 1993 03 12.18319 08 55 12.00 -14 25 25.6 670

(5438) 1993 03 12.19361 08 55 11.51 -14 25 26.1 670
675 Pal omar

C. Shoenmker, P.QO Box 984, Flagstaff, AZ 86002, U S. A (3

C. J. van Houten, Sterrewacht Leiden, Postbus 9513, NL-2300 RA Lei den
The Net herl ands (4)

E. Bowell, Lowell Observatory, 1400 West Mars Hil|l Road,

Fl agstaff, AZ 86001, U S. A (6)

9 =3+ 6

bservers T. Gehrels (4, L), H E Holt (3, S), DD H Levy (3, §, C S
Shoenmeker (3, S), E. M Shoemaker (3, S)

Measurers B. M Cudnik (3), C M dnstead (6), C. S. Shoemeker (3), E. M
Shoemaker (3), B. A Skiff (9), C J. van Houten (4), |I. van Houten-
Groeneveld (4), A Wsse (4)

1.2-m (L) and O. 46- m (S) Schm dt tel escopes

1954 ON * 1954 07 29.32083 20 42 49.09 -16 49 23.1 6 675
1954 ON 1954 07 29.34514 20 42 47.83 -16 49 28.0 6 675
1954 OO * 1954 07 29.32083 20 44 52.03 -19 06 53.4 17.0 6 675
1954 OO 1954 07 29.34514 20 44 50.50 -19 07 02.1 6 675
1954 OP * 1954 07 29.32083 20 46 25.13 -18 47 38.4 17.5 6 675
1954 OP 1954 07 29.34514 20 46 23.62 -18 47 38.7 6 675
1954 OQ * 1954 07 29.32083 20 50 25.20 -19 50 57.0 17.5 6 675
1954 OQ 1954 07 29.34514 20 50 23.66 -19 50 55.3 6 675
1954 OR * 1954 07 29.32083 20 51 56.67 -16 41 23.4 17.5 6 675
1954 OR 1954 07 29.34514 20 51 55.32 -16 41 36.9 6 675
1954 OS * 1954 07 29.32083 20 59 30.85 -16 17 23.4 17. 2 6 675
1954 OS 1954 07 29.34514 20 59 29.70 -16 17 33.7 6 675
1954 Or * 1954 07 29.32083 21 01 51.26 -15 34 47.9 16.5 6 675
1954 OT 1954 07 29.34514 21 01 49.67 -15 34 49.2 6 675
1954 QU * 1954 07 29.32083 21 03 01.15 -17 16 19.7 17. 8 6 675
1954 QU 1954 07 29.34514 21 02 59.99 -17 16 25.2 6 675
1954 OV * 1954 07 29.32083 21 04 07.06 -17 18 52.4 17.5 6 675
1954 OV 1954 07 29.34514 21 04 05.83 -17 19 05.6 6 675
1954 OW * 1954 07 29.32083 21 04 36.76 -16 29 02.2 6 675
1954 OW 1954 07 29.34514 21 04 35.26 -16 29 03.2 6 675
1954 OX 1954 07 31.31181 21 23 37.52 -16 46 00.9 6 675
1954 OX * 1954 07 31.33681 21 23 35.99 -16 46 04.4 17.5 6 675
1979 QP 1954 07 29.32083 20 54 38.80 -17 17 25.3 17. 8 6 675
1979 QP 1954 07 29.34514 20 54 37.38 -17 17 28.2 6 675
1979 SR 1991 02 10.43785 10 49 24.38 -02 20 20.0 9 675
1979 SR 1991 02 10.48663 10 49 22.32 -02 20 08.0 9 675
1980 AA 1993 01 23.25938 06 33 11.49 +21 15 40.5 16 3 675
1980 AA 1993 01 23.29704 06 33 29.29 +21 13 16.4 3 675
1980 AA 1993 01 24.20069 06 41 06.97 +20 15 02.5 3 675
1980 DD1 1952 01 30.39583 11 08 25.93 +19 06 57.9 6 675
1980 DD1 1952 01 30.42430 11 08 24.98 +19 07 05.0 6 675
1980 FR1 1954 07 31.31181 21 23 10.35 -16 41 55.0 6 675
1980 FR1 1954 07 31.33681 21 23 09.27 -16 41 58.9 6 675
1980 FT3 1954 07 03.42778 21 52 53.16 -08 57 00.9 6 675
1980 FT3 1954 07 03.45208 21 52 53.24 -08 56 57.4 6 675
1981 EL4 1991 02 08.36285 10 06 43.81 +07 14 04.7 9 675
1981 EL4 1991 02 08.39913 10 06 41.98 +07 14 05.4 9 675
1981 EL4 1991 02 10.37083 10 05 01.88 +07 17 30.4 17.5 9 675
1981 EL4 1991 02 10.40816 10 04 59.91 +07 17 33.8 9 675
1981 EV8 1991 01 22.43281 09 39 21.86 +05 17 58.4 19.0 9 675
1981 EV8 1991 01 22. 46215 09 39 20.21 +05 18 05.7 9 675
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1981 EK41 1991 02 10.43785 10 42 34.01 +01 17 35.3 17. 8 9 675
1981 EK41 1991 02 10.48663 10 42 31.61 +01 17 53.3 9 675
1981 ED43 1954 09 22.19444 20 55 24.91 -25 32 33.7 6 675
1981 ED43 1954 09 22.21875 20 55 24.95 -25 32 23.1 6 675
1981 SM 1954 07 29.32083 20 52 15.06 -16 47 20.4 6 675
1981 SM 1954 07 29.34514 20 52 13.52 -16 47 25.1 6 675
1981 SN1 1954 07 03.42778 21 43 49.11 -12 26 04.7 6 675
1981 SN1 1954 07 03.45208 21 43 49.18 -12 26 06.8 6 675
1982 UH 1991 02 08.36285 10 20 00.65 +06 31 33.9 9 675
1982 UH 1991 02 08.39913 10 19 58.50 +06 31 43.3 9 675
1982 Wvl 1954 07 29.32083 21 04 17.94 -18 09 32.0 6 675
1982 wvl 1954 07 29.34514 21 04 16.93 -18 09 37.3 6 675
1984 OA 1954 07 31.31181 21 12 02.24 -14 56 16.3 6 675
1984 OA 1954 07 31.33681 21 12 01.20 -14 56 38.0 6 675
1984 OA 1954 09 22.19444 20 51 06.40 -25 35 07.5 6 675
1984 OA 1954 09 22.21875 20 51 06.73 -25 35 14.9 6 675
1984 SGl1 1991 02 10.37083 10 03 15.27 +08 35 40.3 17.5 9 675
1984 SGl 1991 02 10.40816 10 03 13.27 +08 35 47.4 9 675
1985 CZ1 1954 07 31.31181 21 11 10.52 -15 01 43.6 6 675
1985 CZ1 1954 07 31.33681 21 11 08.94 -15 01 45.1 6 675
1985 QHS 1954 07 03.42778 21 41 21.10 -11 43 50.9 6 675
1985 QH5 1954 07 03.45208 21 41 20.64 -11 43 53.7 6 675
1985 XR 1954 07 31.31181 21 09 28.03 -17 22 58.4 6 675
1985 XR 1954 07 31.33681 21 09 26.68 -17 23 06.7 6 675
1986 AGL 1954 07 03.42778 21 34 07.32 -13 53 53.8 6 675
1986 AGL 1954 07 03.45208 21 34 06.10 -13 53 39.1 6 675
1988 RGL 1993 01 23.31059 08 01 24.46 +01 53 37.6 18.5 3 675
1988 RGL 1993 01 23.34947 08 01 23.29 +01 53 46.1 3 675
1988 RGL 1993 01 27.31475 07 59 26.23 +02 07 41.3 3 675
1988 VD7 1952 01 30.39583 10 59 31.21 +16 10 54.6 6 675
1988 VD7 1952 01 30.42430 10 59 30.06 +16 11 04.9 6 675
1989 SG1 1991 02 10.43785 10 50 05.67 +03 56 31.2 9 675
1989 SGL 1991 02 10.48663 10 50 03.76 +03 56 53.6 9 675
1989 Svl 1954 07 03.42778 21 44 33.39 -13 47 06.6 6 675
1989 Svil 1954 07 03.45208 21 44 33.06 -13 47 09.8 6 675
1989 Sv1 1954 07 31.31181 21 30 54.18 -15 19 58.0 6 675
1989 Sv1 1954 07 31.33681 21 30 53.06 -15 20 04.2 6 675
1989 TC3 1991 01 22.43281 09 54 27.30 +05 59 22.4 17. 8 9 675
1989 TC3 1991 01 22.46215 09 54 26.31 +05 59 31.0 9 675
1989 TC3 1991 02 10.37083 09 41 38.53 +07 55 46.1 9 675
1989 TC3 1991 02 10.40816 09 41 36.71 +07 56 01.8 9 675
1989 W 1954 07 31.31181 21 18 02.36 -18 03 53.3 6 675
1989 W 1954 09 22.19444 20 44 33.99 -20 30 06.3 6 675
1989 W 1954 09 22.21875 20 44 34.08 -20 30 06.2 6 675
1989 WH4 1954 07 29.32083 20 59 37.17 -16 21 21.5 6 675
1989 WH4 1954 07 29.34514 20 59 35.73 -16 21 31.1 6 675
1989 XC 1954 07 31.31181 21 31 44.31 -18 50 26.8 17.8 6 675
1989 XC 1954 07 31.33681 21 31 43.07 -18 50 34.3 6 675
1989 XC 1954 09 22.19444 20 57 57.38 -21 24 43.0 6 675
1989 XC 1954 09 22.21875 20 57 57.13 -21 24 42.7 6 675
1989 YH1 1954 07 31.31181 21 20 07.15 -16 04 52.1 6 675
1989 YH1 1954 07 31.33681 21 20 05.76 -16 04 58.2 6 675
1990 EA 1954 07 29.32083 20 43 37.73 -15 02 57.3 6 675
1990 EA 1954 07 29.34514 20 43 36.27 -15 03 07.1 6 675
1990 OT3 1954 07 29.32083 20 54 30.81 -17 03 34.6 6 675
1990 OT3 1954 07 29.34514 20 54 29.00 -17 03 37.4 6 675
1990 VC1 1952 01 30.39583 10 48 13.24 +19 30 59.0 6 675
1990 VC1 1952 01 30.42637 10 48 12.13 +19 31 15.9 6 675
1991 BV 1991 01 22.43281 09 50 41.42 +10 02 46.5 9 675
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1991 BV 1991 01 22. 46215 09 50 40.30 +10 03 03.5 9 675
1991 BP4 * 1991 01 22.43281 09 40 56.38 +04 49 20.5 17. 8 9 675
1991 BP4 1991 01 22.46215 09 40 55.16 +04 49 26.2 9 675
1991 B4 * 1991 01 22.43281 09 53 56.11 +08 25 56.0 18.5 9 675
1991 B4 1991 01 22.46215 09 53 54.73 +08 26 00.7 9 675
1991 BR4 * 1991 01 22.43281 10 08 19.87 +05 07 40.5 18. 2 9 675
1991 BR4 1991 01 22.46215 10 08 19.20 +05 07 45.3 9 675
1991 B4 * 1991 01 17.49097 10 27 01.49 +01 54 57.0 17.5 9 675
1991 B4 1991 01 17.53177 10 27 00.36 +01 54 53.8 9 675
1991 BT4 * 1991 01 17.49097 10 48 54.65 -02 28 32.3 17.5 9 675
1991 BT4 1991 01 17.53177 10 48 53.91 -02 28 49.1 9 675
1991 CO 1991 01 22.43281 09 51 18.68 +10 09 41.4 9 675
1991 CO 1991 01 22.46215 09 51 17.14 +10 09 43.1 9 675
1991 CX 1991 01 17.49097 10 44 03.58 +03 04 42.5 9 675
1991 CX 1991 01 17.53177 10 44 03.05 +03 04 41.8 9 675
1991 CX 1991 02 08.36285 10 32 45.49 +03 41 34.5 9 675
1991 CX 1991 02 08.39913 10 32 43.50 +03 41 42.7 9 675
1991 CX 1991 02 10.43785 10 31 00.23 +03 50 27.6 17.5 9 675
1991 CX 1991 02 10.48663 10 30 57.60 +03 50 41.0 9 675
1991 CY 1991 01 17.49097 10 37 39.97 +00 01 38.3 9 675
1991 CY 1991 01 17.53177 10 37 39.16 +00 01 26.8 9 675
1991 CN1 1991 01 17.49097 10 43 52.01 +05 06 04.0 9 675
1991 CN1 1991 01 17.53177 10 43 51.59 +05 06 04.8 9 675
1991 CQO1 1991 01 22.43281 09 55 49.25 +02 57 09.5 17.5 9 675
1991 CQO1 1991 01 22.46215 09 55 48.24 +02 57 15.0 9 675
1991 Cul 1991 01 17.49097 10 35 40.29 +03 56 14.5 9 675
1991 CuUl 1991 01 17.53177 10 35 39.67 +03 56 07.3 9 675
1991 Cul 1991 02 08.36285 10 23 17.55 +03 47 04.4 9 675
1991 Cul 1991 02 08.39913 10 23 15.56 +03 47 08.4 9 675
1991 CX2 1991 02 10.37083 10 01 29.86 +08 32 43.9 9 675
1991 CX2 1991 02 10.40816 10 01 27.60 +08 33 00.4 9 675
1991 CC3 1991 02 10.43785 10 49 09.25 +04 09 07.2 18.0 9 675
1991 CC3 1991 02 10.48663 10 49 07.17 +04 09 22.7 9 675
1991 CP5 * 1991 02 08.36285 10 11 46.16 +04 32 48.9 17. 8 9 675
1991 CP5 1991 02 08.39913 10 11 44.15 +04 32 51.4 9 675
1991 Cb 1991 01 17.49097 10 25 56.29 +01 24 39.4 17. 2 9 675
1991 Cb 1991 01 17.53177 10 25 55.28 +01 24 35.6 9 675
1991 Cb * 1991 02 08.36285 10 12 21.32 +01 22 59.7 17.0 9 675
1991 Cb 1991 02 08.39913 10 12 19.57 +01 23 03.3 9 675
1991 CRS5 * 1991 02 08.36285 10 18 26.58 +04 12 44.3 17. 8 9 675
1991 CR5 1991 02 08.39913 10 18 24.39 +04 12 52.7 9 675
1991 CS5 * 1991 02 08.36285 10 25 11.28 +05 17 24.2 17. 8 9 675
1991 CS5 1991 02 08.39913 10 25 09.51 +05 17 39.9 9 675
1991 CT5 * 1991 02 08.36285 10 28 15.92 +03 24 06.8 17.2 9 675
1991 CT5 1991 02 08.39913 10 28 14.09 +03 24 14.0 9 675
1991 CU5 * 1991 02 10.37083 09 44 03.05 +08 25 54.5 17. 2 9 675
1991 CU5 1991 02 10.40816 09 44 00.74 +08 26 04.7 9 675
1991 CV5 * 1991 02 10.37083 09 56 14.22 +09 35 00.6 18.0 9 675
1991 CV5 1991 02 10.40816 09 56 11.91 +09 35 12.6 9 675
1991 CW6 * 1991 02 10.43785 10 32 14.91 +04 07 14.8 18. 2 9 675
1991 OV 1991 02 10.48663 10 32 12.46 +04 07 23.6 9 675
1991 DX 1991 02 08.36285 10 04 29.66 +00 10 59.8 9 675
1991 DX 1991 02 08.39913 10 04 27.87 +00 11 19.9 9 675
1991 DY 1991 02 08.36285 10 11 59.66 +02 31 27.9 17.5 9 675
1991 DY 1991 02 08.39913 10 11 58.26 +02 31 45.4 9 675
1991 DB1 1991 02 10.37083 10 05 55.48 +07 48 48.2 9 675
1991 DB1 1991 02 10.40816 10 05 53.38 +07 49 03.9 9 675
1991 ED2 1991 02 10.37083 10 01 48.74 +09 16 14.9 17.2 9 675
1991 ED2 1991 02 10.40816 10 01 46.63 +09 16 32.1 9 675
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1991 JN1 1954 07 03.42778 21 38 53.85 -08 33 55.4 6 675
1991 JN1 1954 07 03.45208 21 38 53.32 -08 33 57.4 6 675
1991 PML 1952 01 30.39583 11 08 56.32 +20 12 23.3 6 675
1991 PML 1952 01 30.42430 11 08 55.25 +20 12 36.8 6 675
1992 AO 1954 07 29.32083 21 08 59.60 -18 46 19.1 6 675
1992 AO 1954 07 29.34514 21 08 58.28 -18 46 43.1 6 675
1992 AO 1954 07 31.31181 21 07 13.05 -19 16 45.5 6 675
1992 AO 1954 07 31.33681 21 07 11.60 -19 17 08.5 6 675
1992 MB 1991 01 22.43281 09 53 37.40 +07 04 04.7 9 675
1992 MB 1991 01 22.46215 09 53 35.97 +07 04 12.6 9 675
1992 QJ 1991 01 22.43281 09 59 31.60 +09 32 42.2 9 675
1992 QJ 1991 01 22.46215 09 59 30.14 +09 32 40.8 9 675
1992 SY17 1992 10 20.20521 00 30 15.33 +15 15 11.1 17.0 3 675
1992 SY17 1992 10 20.23733 00 30 14.11 +15 14 46.7 3 675
1992 US4 1954 07 29.32083 21 01 40.34 -15 40 50.9 6 675
1992 US4 1954 07 29.34514 21 01 38.94 -15 40 55.2 6 675
1992 D8 1993 01 24.13489 03 56 44.55 +37 40 11.1 17.3 3 675
1992 D8 1993 01 24.17170 03 56 45.97 +37 39 29.8 3 675
1992 WD8 1993 01 25.13438 03 57 27.20 +37 21 58.9 3 675
1992 WD8 1993 01 25.16788 03 57 28.58 +37 21 24.1 3 675
1993 BW? 1993 02 15.15729 07 10 23.79 +48 42 45.6 3 675
1993 BW? 1993 02 15.21371 07 10 30.56 +48 44 09.2 3 675
1993 BW? 1993 02 15.23489 07 10 32.75 +48 44 39.3 3 675
1993 BW? 1993 02 17.47881 07 15 27.45 +49 33 03.2 3 675
1993 BW? 1993 02 18.12065 07 16 56.20 +49 45 23.2 3 675
1993 BW? 1993 02 18.12899 07 16 57.42 +49 45 34.6 3 675
1993 BW? 1993 02 18.13750 07 16 58.08 +49 45 42.8 3 675
4028 P-L 1991 02 10.43785 10 48 03.31 -02 19 06.2 9 675
4028 P-L 1991 02 10.48663 10 48 00.96 -02 18 51.6 9 675
4577 P-L 1950 06 18.27153 15 55 18.06 -02 32 16.5 6 675
4577 P-L 1950 06 18.29757 15 55 17.05 -02 32 17.3 6 675
6543 P-L 1954 07 31.31181 21 15 33.16 -18 39 39.2 6 675
6543 P-L 1954 07 31.33681 21 15 32.01 -18 39 46.0 6 675
6543 P-L 1954 09 22.19444 20 48 30.64 -20 35 30.0 6 675
6543 P-L 1954 09 22.21875 20 48 30.58 -20 35 29.2 6 675
6564 P-L 1954 07 03.42778 21 43 22.69 -13 51 27.5 6 675
6564 P-L 1954 07 03.45208 21 43 22.37 -13 51 31.2 6 675
6564 P-L 1954 07 31.31181 21 30 34.01 -15 27 04.1 6 675
6564 P-L 1954 07 31.33681 21 30 32.99 -15 27 10.5 6 675
6766 P-L 1991 02 08.36285 10 06 41.85 +03 26 39.8 9 675
6766 P-L 1991 02 08.39913 10 06 40.32 +03 26 53.2 9 675
6766 P-L 1991 02 10.37083 10 05 19.45 +03 39 33.3 17. 8 9 675
6766 P-L 1991 02 10.40816 10 05 17.86 +03 39 46.4 9 675
9511 P-L 1954 07 03.42778 21 47 24.07 -12 41 35.7 6 675
9511 P-L 1954 07 03.45208 21 47 23.72 -12 41 38.0 6 675
2168 T-1 1971 03 24.37118 12 10 28.17 -01 06 00.5 4 675
2168 T-1 1971 03 24.38924 12 10 27.26 -01 05 47.7 19.0 4 675
2168 T-1 1971 03 25.24340 12 09 44.50 -00 57 30.6 4 675
2168 T-1 * 1971 03 25.28715 12 09 42.26 -00 57 05.1 18. 8 4 675
2168 T-1 1971 03 26.25208 12 08 54.02 -00 47 43.2 4 675
2168 T-1 1971 03 27.31181 12 08 00.98 -00 37 24.9 4 675
2168 T-1 1971 04 02.41285 12 03 02.51 +00 20 53.7 4 675
2168 T-1 1971 04 16.16458 11 53 21.39 +02 19 19.6 4 675
2168 T-1 1971 04 16.25069 11 53 18.25 +02 19 59.1 4 675
2168 T-1 1971 05 13.17535 11 45 20.75 +04 37 55.7 19.0 4 675
2168 T-1 1971 05 14.20694 11 45 22.71 +04 40 24.0 4 675
2168 T-1 1971 05 16. 31510 11 45 31.28 +04 44 47.3 4 675
2190 T-1 1971 05 13.17535 11 45 50.38 +04 13 02.6 19.5 4 675
2190 T-1 1971 05 14.20694 11 45 54.77 +04 09 50.1 4 675
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1991
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(3210) 1954 09 22.21875 21 01 23.66 -21 54 18.
(3213) 1954 07 31.31181 21 11 28.33 -17 52 05.

675
675

(2259) 1991 02 10.43785 10 31 26.85 +03 01 27.4 9 675
(2259) 1991 02 10.48663 10 31 24.05 +03 01 36.9 9 675
(2302) 1991 01 22.43281 09 51 53.64 +09 25 31.5 9 675
(2302) 1991 01 22.46215 09 51 52.13 +09 25 32.2 9 675
(2367) 1991 02 10.37083 09 55 12.84 +09 47 46.1 9 675
(2367) 1991 02 10.40816 09 55 10.46 +09 47 59.2 9 675
(2392) 1954 07 29.32083 20 52 07.09 -16 19 03.6 6 675
(2392) 1954 07 29.34514 20 52 05.58 -16 19 12.8 6 675
(2436) 1991 02 08.36285 10 04 15.28 +05 11 22.3 9 675
(2436) 1991 02 08.39913 10 04 13.62 +05 11 29.5 9 675
(2436) 1991 02 10.37083 10 02 45.18 +05 18 39.0 9 675
(2436) 1991 02 10.40816 10 02 43.46 +05 18 46.7 9 675
(2455) 1954 07 29.32083 20 49 41.55 -16 14 07.0 6 675
(2455) 1954 07 29.34514 20 49 40.03 -16 14 09.3 6 675
(2504) 1954 09 22.19444 21 06 36.55 -20 36 10.8 6 675
(2504) 1954 09 22.21875 21 06 36.08 -20 36 09.2 6 675
(2536) 1953 09 06.25938 21 23 15.15 -06 10 24.5 6 675
(2536) 1953 09 06.28472 21 23 14.29 -06 10 27.5 6 675
(2616) 1954 07 03.42778 21 55 03.69 -11 43 56.3 6 675
(2616) 1954 07 03.45208 21 55 03.68 -11 43 58.8 6 675
(2651) 1954 07 03.42778 21 49 05.65 -14 10 58.9 6 675
(2651) 1954 07 03.45208 21 49 05.44 -14 11 09.3 6 675
(2651) 1954 09 22.19444 21 03 15.96 -26 37 51.8 6 675
(2651) 1954 09 22.21875 21 03 15.68 -26 37 57.2 6 675
(2720) 1954 07 29.32083 20 46 49.53 -19 36 54.5 6 675
(2720) 1954 07 29.34514 20 46 48.14 -19 37 04.4 6 675
(2805) 1952 01 30.39583 11 01 26.67 +16 39 31.0 6 675
(2805) 1952 01 30.42430 11 01 25.68 +16 39 39.9 6 675
(2814) 1954 07 29.32083 20 53 06.17 -15 46 00.4 6 675
(2814) 1954 07 29.34514 20 53 04.81 -15 46 08.2 6 675
(2847) 1991 01 22.43281 10 07 39.45 +07 23 36.3 9 675
(2847) 1991 01 22.46215 10 07 38.12 +07 23 39.6 9 675
(2847) 1991 02 10.37083 09 50 25.98 +08 34 15.6 9 675
(2847) 1991 02 10.40816 09 50 23.48 +08 34 26.8 9 675
(3030) 1991 02 10.43785 10 45 13.53 +03 50 38.3 9 675
(3030) 1991 02 10.48663 10 45 10.53 +03 50 50.2 9 675
(3042) 1991 01 22.43281 10 03 38.68 +03 56 12.0 19.0 9 675
(3042) 1991 01 22.46215 10 03 37.58 +03 56 15.4 9 675
(3042) 1991 02 10.37083 09 46 49.38 +05 06 41.5 9 675
(3042) 1991 02 10.40816 09 46 47.02 +05 06 51.8 9 675
(3061) 1954 07 29.32083 20 52 22.73 -20 18 51.0 6 675
(3061) 1954 07 29.34514 20 52 21.53 -20 18 57.9 6 675
(3065) 1954 07 29.34514 20 47 19.42 -17 24 29.1 6 675
(3085) 1991 01 22.43281 09 49 47.03 +08 15 42.4 9 675
(3085) 1991 01 22.46215 09 49 45.65 +08 15 43.3 9 675
(3087) 1954 09 22.21875 20 46 35.26 -26 22 35.1 6 675
(3152) 1991 01 22.43281 09 46 57.77 +08 19 40.0 9 675
(3152) 1991 01 22.46215 09 46 56.31 +08 19 38.1 9 675
(3210) 1952 01 30.39583 10 57 00.66 +14 25 43.7 6 675
(3210) 1952 01 30.42430 10 56 59.95 +14 25 57.2 6 675
(3210) 1953 07 10.21840 15 55 21.23 -05 00 26.0 6 675
(3210) 1953 07 10.26389 15 55 20.61 -05 00 39.9 6 675
(3210) 1954 07 03.42778 21 46 22.78 -14 18 54.1 6 675
(3210) 1954 07 03.45208 21 46 22.31 -14 19 01.1 6 675
(3210) 1954 07 31.31181 21 32 23.46 -17 09 08.3 6 675
(3210) 1954 07 31.33681 21 32 22.45 -17 09 18.0 6 675
(3210) 1954 09 22.19444 21 01 24.00 -21 54 14.6 6 675
7 6
6 6
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(4516) 1954 07 03.45208 21 39 01.53 -09 00 40.8 6 675
(4740) 1991 01 22.43281 09 51 35.67 +03 14 09.2 18.0 9 675
(4740) 1991 01 22.46215 09 51 34.51 +03 14 16.6 9 675
(4740) 1991 02 10.37083 09 37 04.07 +05 13 55.0 9 675
(4740) 1991 02 10.40816 09 37 02.00 +05 14 12.6 9 675
(4844) 1991 01 17.49097 10 48 57.26 -01 39 13.2 9 675
(4844) 1991 01 17.53177 10 48 56.72 -01 39 19.9 9 675
(4844) 1991 02 10.43785 10 36 57.76 -01 45 57.4 9 675
(4844) 1991 02 10.48663 10 36 55.35 -01 45 51.7 9 675
(4854) 1991 01 17.49097 10 38 50.47 +01 15 33.7 9 675
(4854) 1991 01 17.53177 10 38 49.84 +01 15 39.3 9 675
(4854) 1991 02 08.36285 10 28 29.57 +02 49 09.0 9 675
(4854) 1991 02 08.39913 10 28 28.18 +02 49 21.6 9 675
(4854) 1991 02 10.43785 10 27 07.07 +03 01 56.6 9 675
(4854) 1991 02 10.48663 10 27 04.99 +03 02 14.3 9 675
(4874) 1950 06 18.27153 15 52 23.37 -00 55 00.9 6 675
(4874) 1950 06 18.29757 15 52 22.31 -00 55 06.0 6 675
(4878) 1991 02 10.37083 09 50 31.49 +02 48 55.8 9 675
(4878) 1991 02 10.40816 09 50 29.17 +02 49 08.1 9 675
(5122) 1952 01 30.39583 10 48 37.58 +18 51 39.0 6 675
(5122) 1952 01 30.42430 10 48 36.44 +18 51 54.5 6 675
(5128) 1952 01 30.39583 11 04 43.78 +17 30 44.9 6 675
(5128) 1952 01 30.42430 11 04 42.96 +17 30 52.9 6 675
(5260) 1950 06 18.27153 15 46 17.73 -00 19 45.6 6 675
(5260) 1950 06 18.29757 15 46 16.79 -00 19 46.7 6 675
(5275) 1991 01 22.43281 09 48 22.76 +03 34 12.1 9 675
(5275) 1991 01 22.46215 09 48 21.26 +03 34 16.0 19.5 9 675
(5327) 1950 06 18.27153 15 45 48.62 -02 45 00.9 6 675
(5327) 1950 06 18.29757 15 45 47.91 -02 45 11.3 6 675
(5327) 1954 07 03.42778 21 38 32.52 -10 36 34.4 6 675
(5327) 1954 07 03.45208 21 38 32.06 -10 36 42.6 6 675
(5327) 1954 07 31.31181 21 20 38.39 -14 13 24.8 6 675
(5327) 1954 09 22.19444 20 48 34.13 -20 24 27.8 6 675
(5327) 1954 09 22.21875 20 48 34.04 -20 24 32.3 6 675
(5327) 1955 12 11.21806 03 44 21.20 +05 06 32.1 6 675
(5334) 1991 01 22.43281 10 05 24.74 +04 39 11.0 9 675
(5334) 1991 01 22.46215 10 05 23.67 +04 39 18.7 9 675
(5334) 1991 02 10.37083 09 50 43.94 +06 44 59.3 9 675
(5334) 1991 02 10.40816 09 50 41.72 +06 45 18.3 9 675
(5434) 1950 06 18.27153 15 47 15.96 +02 13 35.1 6 675
(5434) 1950 06 18.29757 15 47 15.14 +02 13 33.2 6 675

689 U. S. Naval Cbservatory, Flagstaff Station

D. K Yeonmans, Jet Propul sion Laboratory, 4800 Cak G ove Drive,

Pasadena, CA 91109
bservers C. Dahn, H Harris, S. Leggett, A Monet, D. Mnet,
J. Pier, R Stone, R Wil ker, F. Vrba

0.2-mtransit + CCD
(243) 1991 11 04.439701 05 59 18.892 +24 55 44. 47 689
(243) 1991 11 05.436826 05 59 06. 350 +24 56 03.59 689
(243) 1991 11 06.433931 05 58 52.028 +24 56 22.23 689
(243) 1991 11 07.431025 05 58 35.974 +24 56 40. 28 689
(243) 1991 11 08.428090 05 58 18.171 +24 56 57.91 689
(243) 1991 11 13.413104 05 56 23.414 +24 58 15.09 689
(243) 1991 12 04. 345517 05 41 34.041 +24 57 16.41 689
(243) 1991 12 05.342142 05 40 39.096 +24 56 50.77 689
(243) 1991 12 07.335388 05 38 47.073 +24 55 51.91 689
(243) 1991 12 08.332001 05 37 50.166 +24 55 18.68 689

(243) 1991 12 09. 328609 05 36 52. 769 +24 54 42.85 689
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(243) 1991 12 10. 325211 05 35 54.905 +24 54 04. 54 689
(243) 1991 12 14.311597 05 32 00.679 +24 51 05.81 689
(243) 1992 01 09. 224981 05 09 27.724 +24 20 26. 14 689
(243) 1992 01 10.221817 05 08 50. 044 +24 19 10. 67 689
(243) 1992 01 13.212431 05 07 06.559 +24 15 22.78 689
(243) 1992 01 14.209348 05 06 35.207 +24 14 09. 49 689
(243) 1992 01 27.170899 05 02 20.302 +24 00 52. 92 689
(243) 1992 01 30.162516 05 02 02. 750 +23 58 39. 88 689
(243) 1992 01 31.159747 05 02 00.386 +23 58 00. 28 689
(243) 1992 02 01.157020 05 01 59.752 +23 57 23.01 689
(243) 1992 02 02.154291 05 02 00. 800 +23 56 48.12 689

691 Kitt Peak, Steward Observatory

T. Gehrels, Space Sciences Building, University of Arizona,
Tucson, AZ 85721, U. S A

bservers T. CGehrels, D. L. Rabinowitz, J. V. Scotti

0. 91- m SPACEWATCH t el escope

GSC
1966 BB 1993 01 29.40674 09 25 03.28 +16 16 30.5 15.7 V 691
1966 BB 1993 01 29.41856 09 25 02.62 +16 16 37.2 691
1966 BB 1993 01 29.43052 09 25 01.95 +16 16 44.1 691
1979 QP 1992 02 28.11871 09 36 09.42 +13 34 45.7 18.1 V 691
1979 QP 1992 02 28.13969 09 36 08.42 +13 34 50.4 691
1979 QP 1992 02 28.16050 09 36 07.43 +13 34 55.2 691
1980 uw 1993 02 23.21063 09 36 22.83 +13 30 45.1 691
1980 uw 1993 02 23.23303 09 36 21.52 +13 30 50.9 19.3 V 691
1980 uw 1993 02 23.25504 09 36 20.24 +13 30 56.5 691
1981 ER21 1993 02 26.44758 13 34 17.43 -05 14 00.0 691
1981 ER21 1993 02 26.50588 13 34 16.60 -05 13 49.3 19.0 V 691
1981 ER21 1993 02 26.53366 13 34 16.17 -05 13 43.8 691
1981 ER23 1993 01 29.32030 09 30 49.94 +16 51 58.9 19.2 V 691
1981 ER23 1993 01 29.33228 09 30 49.27 +16 52 02.5 691
1981 ER23 1993 01 29.34430 09 30 48.56 +16 52 06.2 691
1984 S 1993 01 29.21159 09 25 58.11 +17 45 56.7 691
1984 QS 1993 01 29.22350 09 25 57.81 +17 46 01.4 18.6 V 691
1984 QS 1993 01 29.23489 09 25 57.29 +17 46 04.3 691
1986 (B3 1992 09 29.41457 01 16 06.77 +03 16 38.7 691
1986 QB3 1992 09 29.43941 01 16 05.69 +03 16 31.8 16.6 V 691
1986 QB3 1992 09 29.46477 01 16 04.59 +03 16 25.4 691
1989 FH 1992 01 01.51190 09 31 01.55 +17 44 43.0 691
1989 FH 1992 01 01.53323 09 31 01.11 +17 44 48.0 19.0 V 691
1989 FH 1992 01 01.55621 09 31 00.68 +17 44 52.3 691
1990 KA 1993 01 26.36035 09 30 31.18 +21 11 41.1 691
1990 KA 1993 01 26.39527 09 30 28.82 +21 12 02.4 19.5 V 691
1990 KA 1993 01 26.42931 09 30 26.51 +21 12 22.4 691
1990 KA 1993 03 03.26794 08 45 44.49 +26 18 52.3 21.6 V 691
1990 KA 1993 03 03.27632 08 45 43.94 +26 18 54.8 691
1990 KA 1993 03 03.28445 08 45 43.47 +26 18 57.5 691
1990 VK1 1992 03 06.21104 09 48 28.00 +16 54 40.1 691
1990 VK1 1992 03 06.24050 09 48 26.68 +16 54 45.1 18.9 V 691
1990 VK1 1992 03 06.26154 09 48 25.81 +16 54 48.6 691
1990 VS6 1993 02 26.44081 13 24 30.35 -05 14 52.5 691
1990 VS6 1993 02 26.49910 13 24 29.33 -05 14 44.4 17.4 V 691
1990 VS6 1993 02 26.52688 13 24 28.83 -05 14 41.5 691
1991 CB1 1993 02 26.22400 08 11 13.84 +21 38 04.5 21.8 V 691
1991 CB1 1993 02 26.23265 08 11 13.14 +21 38 04.7 21.3 V 691
1991 CB1 1993 02 26.24548 08 11 12.19 +21 38 04.5 21.2 V 691
1991 PC6 1993 01 29.24591 09 25 28.92 +17 10 17.1 17.9 V 691
1991 PCo6 1993 01 29.25784 09 25 28.20 +17 10 23.3 691
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(3165) 1993 02 22.40689 11 07 14.09 +12 03 06.3 691
(3165) 1993 02 22.42884 11 07 13.00 +12 03 15.1 691
(3744) 1993 03 03.29491 09 10 27.41 +10 05 03.3 16.8 V 691
(3744) 1993 03 03.30400 09 10 27.11 +10 05 05.9 691
(3744) 1993 03 03.31212 09 10 26.79 +10 05 08.2 691
(3791) 1993 02 23.21930 09 48 53.68 +13 17 44.7 691
(3791) 1993 02 23.24170 09 48 52.54 +13 17 49.9 691
(3791) 1993 02 23.26371 09 48 51.44 +13 17 55.1 16.8 V 691
(4032) 1993 02 23.20692 09 31 01.94 +13 20 43.5 691
(4032) 1993 02 23.22932 09 31 00.58 +13 20 51.3 17.7 V 691
(4032) 1993 02 23.25133 09 30 59.22 +13 20 59.1 691
(4176) 1993 02 26.44163 13 25 41.86 -05 19 03.6 691
(4176) 1993 02 26.49992 13 25 40.92 -05 18 54.0 16.6 V 691
(4176) 1993 02 26.52770 13 25 40.46 -05 18 49.7 691
(5102) 1993 02 23.20467 09 27 47.44 +13 34 11.5 691
(5102) 1993 02 23.22708 09 27 46.27 +13 34 14.4 17.6 V 691
(5102) 1993 02 23.24909 09 27 45.10 +13 34 17.3 691
693 University of Arizona, Catalina Station

T. Spahr, Lunar and Pl anetary Laboratory, University of Arizona,

Tucson, AZ 85721, U.S. A

bservers T. Spahr, C. Hergenrother

Measurer C. Hergenrother

0.4-mf/3 Schm dt
1993 EL * 1993 03 15.32773 12 11 17.29 +33 34 15.5 17.0 693
1993 EL 1993 03 15.37394 12 11 15.71 +33 34 43.2 693
1993 EL 1993 03 18.31318 12 09 39.21 +34 01 01.8 693
1993 EL 1993 03 18.35677 12 09 37.58 +34 01 25.0 693
695 Kitt Peak

T. J. Bal onek, Dept. of Physics and Astronony, Colgate University,

Ham | ton, NY 13346, U S. A

bservers T. J. Bal onek, M WMacKenzie, B. Elnmegreen, A Wng

Burrell Schmdt + CCD

GSC
1993 BM3 1993 01 31.42909 10 13 18.26 +22 19 25.8 695
1993 BMB 1993 01 31.43348 10 13 18.00 +22 19 27.2 695
1993 BMB 1993 01 31.43647 10 13 17.82 +22 19 28.2 17.7 V 695
1993 BM3 1993 01 31.43943 10 13 17.65 +22 19 29.3 695
1993 BMB 1993 02 04.29791 10 09 37.95 +22 40 20.9 V 695
1993 BMB 1993 02 04.30426 10 09 37.52 +22 40 22.5 V 695
1993 BMB 1993 02 04.31138 10 09 37.05 +22 40 25.3 695
1993 BM3 1993 02 05.54302 10 08 22.59 +22 46 52.1 695
1993 BMB 1993 02 05.54697 10 08 22.34 +22 46 52.9 695
1993 BMB 1993 02 05.55096 10 08 22.18 +22 46 54.4 695
1993 BN3 1993 01 31.42909 10 13 34.36 +22 15 47.2 695
1993 BN3 1993 01 31.43348 10 13 34.02 +22 15 50.5 V 695
1993 BN3 1993 01 31.43647 10 13 33.85 +22 15 51.1 18.4 V 695
1993 BN3 1993 01 31.43943 10 13 33.67 +22 15 52.0 695
1993 BN3 1993 02 05.54302 10 08 31.1 +22 44 51 V 695
1993 BN3 1993 02 05.55096 10 08 30.6 +22 44 55 V 695
1993 BA15 * 1993 01 29.33456 08 10 43.09 +25 17 55.6 695
1993 BA15 1993 01 29.34025 08 10 42.81 +25 17 57.3 695
1993 BA15 1993 01 29.34396 08 10 42.58 +25 17 58.4 695
1993 BA15 1993 01 29.34771 08 10 42.41 +25 17 59.7 695
1993 BA15 1993 01 29.35127 08 10 42.19 +25 18 01.2 695
1993 BA15 1993 01 29.35454 08 10 42.05 +25 18 01.7 695
1993 BA15 1993 01 29.35816 08 10 41.85 +25 18 03.1 695
1993 BA15 1993 01 29.36054 08 10 41.72 +25 18 04.1 695
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1993 BA15 1993 01 29.36244 08 10 41.62 +25 18 04.5 695
1993 BAl5 1993 01 29.36451 08 10 41.51 +25 18 05.2 695
1993 BA15 1993 01 29.36718 08 10 41.29 +25 18 06.4 695
1993 BA15 1993 01 29.37038 08 10 41.14 +25 18 07.1 695
1993 BAl5 1993 01 29.37218 08 10 41.10 +25 18 07.7 695
1993 BAl5 1993 01 31.33892 08 08 58.88 +25 28 24.5 695
1993 BA15 1993 01 31.34132 08 08 58.74 +25 28 25.6 695
1993 BAl5 1993 01 31.34350 08 08 58.63 +25 28 26.4 695
1993 BAl5 1993 01 31.34556 08 08 58.54 +25 28 27.1 695
1993 BA15 1993 01 31.34832 08 08 58.31 +25 28 27.7 695
1993 BA15 1993 01 31.35168 08 08 58.21 +25 28 28.7 695
1993 BAl5 1993 01 31.35426 08 08 58.05 +25 28 29.4 695
1993 BAl5 1993 01 31.35899 08 08 57.81 +25 28 31.0 695
1993 BA15 1993 01 31.36073 08 08 57.72 +25 28 31.7 695
1993 BAl5 1993 01 31.36221 08 08 57.67 +25 28 32.0 695
1993 BAl5 1993 01 31.36595 08 08 57.45 +25 28 33.1 17.2 V 695
1993 BA15 1993 01 31.36785 08 08 57.35 +25 28 33.6 17.2 V 695
1993 BA15 1993 01 31.37054 08 08 57.20 +25 28 34.3 695
1993 BAl5 1993 02 01.28878 08 08 10.19 +25 33 15.1 695
1993 BA15 1993 02 01.29059 08 08 10.20 +25 33 15.5 695
1993 BA15 1993 02 01.29227 08 08 10.04 +25 33 16.1 695
1993 BAl5 1993 02 01.29385 08 08 10.03 +25 33 16.5 695
1993 BAl5 1993 02 01.29519 08 08 09.90 +25 33 17.2 695
1993 BA15 1993 02 01.29675 08 08 09.86 +25 33 17.6 17.3 V 695
1993 BAl5 1993 02 01.29866 08 08 09.75 +25 33 18.2 17.3 V 695
1993 BAl5 1993 02 01.30059 08 08 09.63 +25 33 18.9 17.3 V 695
1993 BA15 1993 02 01.30247 08 08 09.51 +25 33 19.2 17.0 V 695
1993 BA15 1993 02 01.30609 08 08 09.32 +25 33 20.3 695
1993 BAl5 1993 02 01.35958 08 08 06.53 +25 33 36.3 695
1993 BAl5 1993 02 01.36133 08 08 06.41 +25 33 36.7 695
1993 BA15 1993 02 01.36348 08 08 06.33 +25 33 37.3 16.8 V 695
1993 BAl5 1993 02 04.19907 08 05 44.6 +25 47 30 695
1993 BAl5 1993 02 04.21351 08 05 43.6 +25 47 35 695
1993 BA15 1993 02 04.24260 08 05 42.2 +25 47 44 16.6 V 695
1993 BA15 1993 02 04.24995 08 05 41.8 +25 47 46 695
1993 BAl5 1993 02 04.25619 08 05 41.4  +25 47 47 695

711 McDonal d Qbservatory

D. K Yeomans, Jet Propul sion Laboratory, 4800 OGak G ove Drive,

Pasadena, CA 91109

Observers P. D. Henenway, P. J. Shelus, J. A Shelus, A L. Wiipple

Measurers L. Eakins, R Wiited

2.1-m Struve refl ector

| da 93 Cat al ogue
(243) 1991 08 18.47844 05 02 47.61 +23 51 09.0 S 711
(243) 1991 08 19.43609 05 04 05.41 +23 53 07.6 711
(243) 1991 11 30.32730 05 45 06.94 +24 58 35.4 711
(243) 1991 12 10.15225 05 36 05.26 +24 54 10.9 711
(243) 1991 12 10.17550 05 36 03.86 +24 54 10.4 711
(243) 1991 12 10.19862 05 36 02.47 +24 54 09.7 711
(243) 1991 12 11.17074 05 35 05.82 +24 53 29.7 711
(243) 1991 12 11.19340 05 35 04.45 +24 53 29.0 711
(243) 1991 12 12.19585 05 34 05.62 +24 52 45.5 711
(243) 1991 12 12.21627 05 34 04.38 +24 52 44.8 711
(243) 1991 12 12.24774 05 34 02.53 +24 52 43.6 711
(243) 1991 12 31.23150 05 16 09.22 +24 32 17.4 711
(243) 1991 12 31.24770 05 16 08.37 +24 32 16.1 711
(243) 1991 12 31.26849 05 16 07.28 +24 32 14.4 711
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(243) 1992 01 01.17885 05 15 22.26 +24 31 02.7 711
(243) 1992 01 01.26743 05 15 17.75 +24 30 55.7 711
(243) 1992 01 02.23793 05 14 30.76 +24 29 39.2 711
(243) 1992 01 02.24772 05 14 30.26 +24 29 38.4 711
(243) 1992 01 02.25770 05 14 29.77 +24 29 37.6 711
(243) 1992 01 23.23251 05 03 07.09 +24 04 19.6 711
(243) 1992 01 23.25202 05 03 06.78 +24 04 18.4 711
(243) 1992 02 11.09235 05 03 26.03 +23 53 23.1 711
(243) 1992 02 11.12123 05 03 26.48 +23 53 22.7 711
(243) 1992 02 15.14076 05 04 47.62 +23 52 49.9 711
(243) 1992 02 17.11094 05 05 36.57 +23 52 45.7 711
(243) 1992 02 17.13947 05 05 37.29 +23 52 45.5 711
(243) 1992 03 25.09050 05 36 24.51 +24 03 07.2 711
(243) 1992 11 25.51284 11 47 04.83 +01 08 13.2 711
(243) 1992 12 30.43898 12 18 25.86 -02 28 02.9 711
(243) 1993 01 20.38357 12 28 01.73 -03 39 43.2 711
(243) 1993 01 21.42515 12 28 16.40 -03 41 49.5 711
760 Goet he Link
E. Bowell, Lowell Observatory, 1400 West Mars Hill Road,
Fl agstaff, AZ 86001, U.S. A
bservers H L. Cohen, F. K Ednondson, P. Guyer, R C. N chol as,
C. L. Perry
Measurer C. M O nst ead
0.25-mrefractor
PDS scanni ng m crodensitoneter
PPM gl obal sol utions
1951 JD1 1951 05 14.32152 15 53 57.10 -19 44 53.6 E 760
1951 JD1 1951 05 14.35135 15 53 55.29 -19 44 57.3 E 760
1965 UO 1965 10 28.34028 02 43 54.83 +28 05 59.8 760
1965 UO 1965 10 28.39166 02 43 52.16 +28 05 47.0 760
1988 XUl 1955 06 27.25834 19 08 16.66 -27 25 33.5 P 760
1988 XUl 1955 06 27.30347 19 08 13.98 -27 25 50.5 760
(95) 1951 05 14.32152 15 30 51.76 -22 05 49.2 760
(95) 1951 05 14.35135 15 30 50.29 -22 05 40.2 14.0 760
(828) 1955 06 27.25834 19 09 26.36 -24 12 12.6 16.0 760
(828) 1955 06 27.30347 19 09 24.14 -24 12 16.7 760
(947) 1955 06 27.25834 19 21 31.50 -30 46 25.4 16.0 E 760
(947) 1955 06 27.30347 19 21 28.91 -30 46 37.4 E 760
(1260) 1965 10 28.34028 02 39 26.97 +28 57 56.8 760
(1260) 1965 10 28.39166 02 39 23.81 +28 57 44.7 760
(1429) 1949 05 31.18194 15 49 32.50 -23 36 13.5 760
(1429) 1949 05 31.21736 15 49 30.05 -23 36 14.2 P 760
(1430) 1949 05 31.18194 15 58 34.28 -26 27 59.7 760
(1430) 1949 05 31.21736 15 58 32.12 -26 27 53.0 760
(1754) 1953 08 11.25069 21 32 14.47 -07 39 23.8 760
(2095) 1955 06 27.25834 19 09 57.24 -27 05 01.5 760
(2095) 1955 06 27.30347 19 09 54.77 -27 05 03.9 P 760
(2412) 1955 06 27.25834 19 20 19.69 -27 00 58.6 760
(2412) 1955 06 27.30347 19 20 16.97 -27 00 54.9 760
(2536) 1953 08 11.20625 21 45 19.22 -05 26 49.7 P 760
(2536) 1953 08 11.25069 21 45 16.85 -05 26 50.1 P 760
(2635) 1949 05 31.18194 15 46 55.24 -24 20 59.4 760
(2635) 1949 05 31.21736 15 46 53.03 -24 20 46.9 760
(2760) 1965 10 28.39166 02 32 20.12 +29 04 34.5 760
(4455) 1949 05 31.22153 15 52 17.23 -20 40 43.4 760
(5484) 1951 05 14.32152 15 32 15.69 -21 25 19.9 760
(5484) 1951 05 14.35135 15 32 13.60 -21 25 26.1 760
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778 Al |l egheny Qoservatory, Pittsburgh

D. K Yeonmans, Jet Propul sion Laboratory, 4800 OGak G ove Drive,
Pasadena, CA 91109

observers J. Stein, M Castel az

| da 93 Cat al ogue

(243) 1990 10 27.06065 22 31 45.87 -08 28 35.7 778
(243) 1990 10 27.07400 22 31 45.88 -08 28 35.5 778
(243) 1990 10 27.08729 22 31 45.95 -08 28 35.1 778

786 U.S. Naval Cbservatory

J. A DeYoung, U S. Naval Observatory, 3450 Massachusetts Avenue NW
Washi ngton, DC 20392-5420, U. S A

bservers J. A DeYoung, R E. Schm dt

Measurer J. A. DeYoung

0.61-mreflector + CCD

GSC
1980 AA 1993 02 23.23251 09 05 31.60 +00 56 20.6 786
1980 AA 1993 02 23.23591 09 05 32.12 +00 56 17.6 786
1980 AA 1993 02 23.23762 09 05 32.27 +00 56 16.3 786
1980 AA 1993 02 23.23932 09 05 32.54 +00 56 14.9 786
1980 AA 1993 02 28.13256 09 16 46.64 +00 02 06.5 786
1980 AA 1993 02 28.13473 09 16 46.90 +00 02 05.3 786
1980 AA 1993 02 28.14064 09 16 47.52 +00 02 02.3 786
1980 AA 1993 02 28.14405 09 16 47.91 +00 02 00.5 786
1980 AA 1993 02 28.15521 09 16 49.17 +00 01 54.6 786
1980 AA 1993 02 28.15691 09 16 49.38 +00 01 53.5 786
1980 AA 1993 02 28.15956 09 16 49.64 +00 01 52.2 786
1980 AA 1993 02 28.16126 09 16 49.85 +00 01 51.3 786

801 CGak Ri dge

R E. MOCrosky, Harvard-Sm thsonian Center for Astrophysics,

60 Garden Street, Canbridge, MA 02138, U S A

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

1.5-mreflector + CCD

GSC
1932 CY 1993 01 19.39251 12 22 32.98 -01 21 34.8 801
1932 CY 1993 02 18.31251 12 23 30.25 -01 06 58.2 801
1932 CY 1993 02 18.34521 12 23 29.53 -01 06 52.9 801
1932 CY 1993 02 20.30588 12 22 49.03 -01 01 10.6 801
1932 CY 1993 02 20.33594 12 22 48.36 -01 01 05.4 801
1933 uML 1993 02 21.24495 09 50 03.82 +12 58 51.6 801
1933 uML 1993 02 21.26106 09 50 02.98 +12 58 55.5 801
1933 uML 1993 02 25.21189 09 46 45.83 +13 14 34.4 801
1933 uML 1993 02 25.22732 09 46 45.07 +13 14 38.0 801
1972 RY3 1993 02 25.00306 04 43 58.70 +30 40 26.3 801
1972 RY3 1993 02 25.03953 04 43 59.84 +30 40 24.8 801
1972 RY3 1993 02 26.01281 04 44 32.07 +30 39 57.6 801
1972 RY3 1993 02 26.03602 04 44 32.79 +30 39 56.7 I 801
1975 SS 1993 02 21.20231 09 03 45.79 +03 10 30.3 801
1975 SS 1993 02 21.21943 09 03 45.07 +03 10 37.0 801
1976 GK3 1993 02 21.36816 13 20 40.27 -11 44 22.7 801
1976 GK3 1993 02 25.36168 13 20 01.16 -11 25 20.0 801
1976 GK3 1993 02 25.39200 13 20 00.73 -11 25 09.7 801
1976 GwW 1993 02 20.25608 11 23 17.93 +01 08 10.7 801
1976 Gw 1993 02 20.27128 11 23 17.37 +01 08 17.2 801
1976 Gw 1993 02 26.29299 11 19 37.15 +01 50 12.8 801
1976 Gw 1993 02 26.31016 11 19 36.41 +01 50 19.8 801
1976 QE1 1993 02 18.32220 12 51 06.26 -11 13 20.4 p 801
1976 QE1 1993 02 18.34769 12 51 05.67 -11 13 28.5 801
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1977 TO6
1977 TO6
1978 PT4
1978 PT4
1978 PT4
1978 SH1
1978 SH1
1978 TV
1978 TV
1978 TV
1978 TV
1978 TH6
1978 TH6
1978 TH6
1978 VY14
1978 VY14
1978 VY14
1979 YS
1979 YS
1980 AA
1980 AA
1980 AA
1980 AA
1980 TH
1980 TH
1980 TH
1980 TH
1980 TH
1980 TH
1981 DT2
1981 DT2
1981 DT2
1981 DT2
1981 GWML
1981 GML
1981 GML
1981 WR
1981 WR
1982 BJ
1982 BJ
1982 B
1982 B
1982 FF2
1982 FF2
1982 FF2
1982 FF2
1982 SJ1
1982 SJ1
1982 SJ1
1983 CY2
1983 CY2
1983 CY2
1983 CY2
1983 CY2
1984 CML
1984 CML
1984 CML
1984 CML
1984 DE
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1991
1991
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1993
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1993
1993
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1993
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1993
1993
1993
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1993
1993
1993
1993

. 31373
. 33856
. 29558
. 27191
. 28741
. 12216
. 14888
. 10336
. 16148
. 08037
. 12663
. 09619
. 11935
. 07270
. 24317
. 29917
. 31380
. 13696
. 15281
. 09331
. 09906
. 19899
. 20568
. 32964
. 35676
. 30679
. 32449
. 32416
. 34821
. 10381
. 12134
. 13174
. 17278
. 11598
. 06938
. 09307
. 29654
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. 42519
. 43228
. 32688
. 33505
. 12049
. 14083
. 10792
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(5456) 1993 02 24.15646 09 02 35.01 +29 09 42.8 801
(5456) 1993 02 26.19252 09 00 50.00 +29 10 00.5 801
(5456) 1993 02 26.21187 09 00 48.97 +29 10 00.2 801
(5463) 1993 01 26.04936 03 36 20.47 +24 16 31.1 801
(5468) 1993 02 18.17988 08 45 00.53 +18 28 28.0 801
(5468) 1993 02 18.19351 08 44 59.89 +18 28 34.3 801
(5468) 1993 02 20.16187 08 43 33.11 +18 44 24.5 801
(5468) 1993 02 20.17409 08 43 32.52 +18 44 30.6 801
(5483) 1993 01 25.39998 13 28 58.71 +01 35 10.6 801
808 El Leoncito
D. K Yeonmans, Jet Propul sion Laboratory, 4800 OGak G ove Drive,
Pasadena, CA 91109
oserver J. G Sanguin
| da 93 Cat al ogue
(243) 1989 09 01.00540 16 39 03.67 -23 08 14.2 808
(243) 1989 09 01.03449 16 39 05.32 -23 08 15.6 808
809 European Sout hern Cbservatory
E. W Elst, Observatoire Royal de Bel gique, Avenue Circulaire 3, B-1180
Brussel s, Bel gium (4)
K. Jager, Universitats Sternwarte, Ceismarlandstrasse 11
W 3400 CGottingen, Federal Republic of Germany (6)
Observers E. W Elst, K J. Fricke, K Jager, W Kollatschny,
G Pizarro, O Pizarro
Measurers E. W Elst, K Jager
1.0-m Schm dt, 3.6-mreflector
1973 SK1 1993 01 23.23587 09 43 07.63 +08 25 49.4 4 809
1973 SK1 1993 01 28.24931 09 40 23.50 +08 43 44.0 18.5 4 809
1973 SK1 1993 01 28.27569 09 40 22.42 +08 43 50.0 4 809
1986 NJ1 * 1986 07 05.41635 23 51 51.3 -01 10 09 6 809
1986 NJ1 1986 07 05.42172 23 51 51.7 -01 10 07 22.0 6 809
1986 NJ1 1986 07 05.43146 23 51 52.3 -01 10 04 22.9 6 809
1986 NJ1 1986 07 05.43590 23 51 52.5 -01 10 04 6 809
1986 NJ1 1986 07 05.44002 23 51 52.7 -01 10 02 21.5 6 809
1991 PJ5 1993 01 23.23587 09 40 56.01 +12 56 07.2 4 809
1991 PJ5 1993 01 28.24931 09 36 17.77 +13 14 42.3 17.8 4 809
1991 PJ5 1993 01 28.27569 09 36 16.16 +13 14 48.1 4 809
1993 BS3 1993 01 23.23587 09 36 42.06 +10 01 11.1 4 809
1993 BS3 1993 01 28.24931 09 31 52.94 +09 56 54.0 17.9 4 809
1993 BS3 1993 01 28.27569 09 31 51.14 +09 56 53.2 4 809
1993 BS6 1993 01 23.23587 09 36 06.14 +11 09 43.2 4 809
1993 BS6 1993 01 28.24931 09 31 25.22 +10 54 14.8 18.1 4 809
1993 BS6 1993 01 28.27569 09 31 23.57 +10 54 09.7 4 809
1993 BS13 * 1993 01 23.23587 09 27 18.45 +08 37 15.6 4 809
1993 BS13 1993 01 28.24931 09 22 55.05 +09 01 00.7 19.0 4 809
1993 BS13 1993 01 28.27569 09 22 53.63 +09 01 08.0 4 809
1993 BT13 * 1993 01 23.23587 09 27 54.75 +09 13 24.0 4 809
1993 BT13 1993 01 28.24931 09 22 59.15 +09 27 06.4 18.7 4 809
1993 BT13 1993 01 28.27569 09 22 57.35 +09 27 10.4 4 809
1993 BU13 * 1993 01 23.23587 09 28 09.72 +10 43 59.7 4 809
1993 BU13 1993 01 28.24931 09 24 35.26 +11 12 16.3 18. 3 4 809
1993 BU13 1993 01 28.27569 09 24 33.92 +11 12 25.3 4 809
1993 BV13 * 1993 01 23.23587 09 28 38.49 +09 26 48.5 4 809
1993 BV13 1993 01 28.24931 09 23 36.74 +09 49 21.0 18.6 4 809
1993 BV13 1993 01 28.27569 09 23 34.89 +09 49 27.1 4 809
1993 BWL.3 * 1993 01 23.23587 09 29 00.15 +08 51 40.2 4 809
1993 BWL3 1993 01 28.24931 09 23 58.88 +09 05 38.2 18. 7 4 809
1993 BWL3 1993 01 28.27569 09 23 57.08 +09 05 43.8 4 809
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(3935) 1993 01 23.23587 09 42 33.49 +09 50 00.5 4 809
(3935) 1993 01 28.24931 09 37 31.82 +09 53 22.1 17.7 4 809
(3935) 1993 01 28.27569 09 37 30.01 +09 53 23.6 4 809
(4908) 1993 01 23.23587 09 29 31.71 +08 26 00.7 4 809
(4908) 1993 01 28.24931 09 24 26.15 +08 52 30.9 18. 4 4 809
(4908) 1993 01 28.27569 09 24 24.31 +08 52 39.8 4 809
(4918) 1993 01 23.23587 09 43 54.14 +10 52 34.1 4 809
(4918) 1993 01 28.24931 09 39 31.84 +11 14 30.3 18.2 4 809
(4918) 1993 01 28.27569 09 39 30.25 +11 14 37.8 4 809
(5051) 1993 01 23.23587 09 30 25.66 +07 52 15.5 4 809
(5051) 1993 01 28.24931 09 25 32.40 +08 03 58.2 18. 3 4 809
(5051) 1993 01 28.27569 09 25 30.68 +08 04 01.3 4 809

868 Hi daka Qobservatory

Observer S. Shira

Measurer S. Hayakawa

0.25-mf/3.4 Reflector

GSC

Long. and Parallax 135.1359, 0.83066, +0.55492 (see MPC 19348)
1988 XY1 1993 02 19.77692 11 45 18.69 -01 42 34.4 16.5 868
1988 XY1 1993 02 19.80855 11 45 17.23 -01 42 29.9 868
(5125) 1993 02 19.72749 11 41 38.89 +06 46 23.6 17.0 868
(5125) 1993 02 19.75864 11 41 37.40 +06 46 29.6 868

877 Ckut ama

S. Hayakawa, 1-31-33, Nagano, Gyoda-Shi, Saitama-Ken, 361 Japan

Observer T. Hi oki

Measurers S. Hayakawa, T. Hi oki

0.30-m f/ 3.8 hyperbol oi d astrocanera

GSC
1993 CAl 1993 02 19.62917 09 17 57.32 +15 12 46.4 877
1993 CAl 1993 02 19.65486 09 17 55.38 +15 12 45.0 877
1993 CJ1 * 1993 02 15.66389 11 33 09.12 +02 59 11.4 17.0 877
1993 CJ1 1993 02 15.69253 11 33 08.26 +02 59 29.1 877
1993 CJ1 1993 02 20.60694 11 30 30.75 +03 53 31.2 877
1993 CJ1 1993 02 20.63681 11 30 29.58 +03 53 47.2 877
1993 CJ1 1993 02 23.74097 11 28 35.49 +04 29 55.3 877
1993 CJ1 1993 02 23.76389 11 28 34.59 +04 30 10.4 877
1993 Dz * 1993 02 20.55833 10 24 32.08 +11 13 09.2 16.5 877
1993 Dz 1993 02 20.58611 10 24 30.72 +11 13 25.2 877
1993 Dz 1993 02 23.69722 10 21 47.54 +11 49 43.6 877
1993 Dz 1993 02 23.72271 10 21 46.05 +11 49 59.6 877
1993 Dz 1993 02 25.69931 10 20 02.09 +12 12 59.2 877
1993 Dz 1993 02 25.72292 10 20 00.91 +12 13 16.7 877
1993 Dz 1993 03 02.72292 10 15 40.35 +13 10 27.5 877
1993 Dz 1993 03 02.74653 10 15 39.08 +13 10 41.3 877
1993 DAl 1993 01 30.83333 10 39 47.55 +09 22 37.1 16.5 877
1993 DAl 1993 01 30.85625 10 39 47.15 +09 22 43.3 877
1993 DAl * 1993 02 20.55833 10 26 04.89 +11 50 39.4 15.5 877
1993 DAl 1993 02 20.58611 10 26 03.71 +11 50 52.7 877
1993 DAl 1993 02 23.69722 10 23 44.31 +12 13 55.8 877
1993 DAl 1993 02 23.72271 10 23 43.18 +12 14 06.1 877
1993 DAl 1993 02 25.69931 10 22 14.91 +12 28 34.6 877
1993 DAl 1993 02 25.72292 10 22 13.68 +12 28 44.6 877
1993 DBl * 1993 02 20.70486 12 22 37.70 -02 01 41.1 16.5 877
1993 DBl 1993 02 20.77882 12 22 35.86 -02 01 31.0 877
1993 DBl 1993 02 23.78426 12 21 29.05 -01 53 43.2 877
1993 DBl 1993 02 23.82569 12 21 28.23 -01 53 38.6 877
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1993 DBl 1993 02 25.74132 12 20 36.75 -01 47 43.4 877
1993 DBl 1993 02 25.76632 12 20 36.01 -01 47 35.9 877
1993 DJ2 * 1993 02 25.65972 10 30 35.95 +09 01 23.7 877
1993 DJ2 1993 02 25.68264 10 30 34.27 +09 01 16.8 877
1993 DJ2 1993 03 02.68264 10 24 43.33 +08 40 08.6 17.0 877
1993 DJ2 1993 03 02.70602 10 24 41.55 +08 39 59.6 877
(2010) 1993 02 23.69722 10 22 43.11 +12 19 32.9 16.0 877
(2010) 1993 02 23.72271 10 22 41.88 +12 19 38.6 877
(2010) 1993 02 25.69931 10 21 06.67 +12 27 31.3 877
(2010) 1993 02 25.72292 10 21 05.55 +12 27 36.9 877
(5467) 1993 02 17.66979 10 38 11.02 +10 10 57.4 877
(5467) 1993 02 17.70104 10 38 09.07 +10 10 55.6 877

881 Toyot a

T. Uata, 6-1, Muramatsuhara 1 Chone, Shim zu, Shizuoka-Ken 424, Japan
Observer K. Suzuki

Measurers A. Natori, T. Urata

0.25-mf/4.2 Wight-Schm dt canera

GSC
1993 DX * 1993 02 24.56875 11 37 52.30 +08 01 56.9 16 881
1993 DX 1993 02 24.58125 11 37 51.80 +08 02 02.0 881
1993 DX 1993 02 25.56389 11 37 14.33 +08 11 14.3 16 881
1993 DX 1993 02 25.57639 11 37 13.70 +08 11 22.9 881
1993 DX 1993 03 13.54722 11 25 21.84 +10 43 40.3 16.5 881
1993 DX 1993 03 13.55347 11 25 21.56 +10 43 43.0 881
1993 DX 1993 03 13.55972 11 25 21.03 +10 43 47.0 881

885 JCPM Yakiino Station

T. Uata, 6-1, Muramatsuhara 1 Chone, Shim zu, Shizuoka-Ken 424, Japan
Observer A. Natori

Measurers A. Natori, T. Uata

0.25-m f/ 3.4 hyperbol oi d astrocanera

GSC
1993 BL3 1993 02 13.67326 09 23 51.33 +29 46 22.4 16 885
1993 BL3 1993 02 13.68438 09 23 50.49 +29 46 24.2 885
1993 BP3 1993 02 13.62778 10 11 28.75 +11 05 18.8 16 885
1993 BP3 1993 02 13.63403 10 11 28.04 +11 05 12.8 885
1993 BP3 1993 03 02.61424 09 45 16.33 +08 18 44.9 16. 8 885
1993 CQL * 1993 02 15.64861 11 14 49.02 +01 06 56.0 16.5 885
1993 CQL 1993 02 15.66389 11 14 48.52 +01 07 04.5 885
1993 CQL 1993 02 23.65104 11 09 40.92 +02 39 43.4 15.5 885
1993 CQL 1993 02 23.65799 11 09 40.63 +02 39 48.5 885
1993 DX * 1993 02 24.66354 11 34 27.15 +10 24 55.7 16.5 885
1993 DX 1993 02 24.67049 11 34 26.81 +10 25 00.5 885
1993 D& 1993 03 02.62326 11 29 53.20 +11 26 56.3 16.5 885
1993 DX 1993 03 02.63715 11 29 52.24 +11 27 03.0 885

894 O ono

S. Gonp, Kiyosato 3545-3902, Takane-cho, Kitakoma-gun, Yamanashi-ken

407- 03, Japan

0.25-mf/3.4 reflector

PPM
1966 BB 1993 02 10.50538 09 13 45.11 +18 15 03.8 16.5 894
1966 BB 1993 02 10.51736 09 13 44.52 +18 15 10.9 894
1966 BB 1993 02 11.51530 09 12 47.74 +18 24 39.8 16. 3 894
1966 BB 1993 02 11.52778 09 12 47.04 +18 24 46.6 894
1991 QD 1993 02 25.63669 11 09 19.22 -01 20 56.2 17.0 894
1991 QD 1993 02 25.65104 11 09 18.30 -01 20 53.9 894
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1991 QD 1993 03 01.67083 11 05 02.77 -01 04 18.3 17.3 894
1991 QD 1993 03 01.68472 11 05 01.88 -01 04 14.2 894
1991 QD 1993 03 13.59144 10 52 23.88 -00 07 06.7 17.0 894
1991 QD 1993 03 13.60451 10 52 23.07 -00 07 04.5 894
1991 QD 1993 03 14.54444 10 51 25.89 -00 02 17.7 894
1992 Wl 1992 12 22. 49514 03 56 31.29 +17 59 33.2 16.5 894
1992 W1 1992 12 22.50833 03 56 30.90 +17 59 35.9 894
1992 W'l 1992 12 26.54757 03 54 34.50 +18 13 12.1 16. 8 894
1992 W'l 1992 12 26.56146 03 54 34.25 +18 13 11.9 894
1992 WR3 1992 12 22.52083 04 15 58.43 +14 13 04.3 16.5 894
1992 WR3 1992 12 22.53333 04 15 57.67 +14 13 08.7 894
1992 WR3 1992 12 26.57431 04 12 50.19 +14 35 09.8 17.0 894
1992 V\R3 1992 12 26.58718 04 12 49.65 +14 35 12.2 894
1992 WR3 1992 12 29.58576 04 10 46.96 +14 52 19.4 16. 8 894
1992 WR3 1993 01 17.57847 04 04 05.48 +16 52 10.1 17.0 894
1992 WR3 1993 01 17.60486 04 04 05.30 +16 52 21.8 894
1992 XE 1993 01 22.57847 05 12 45.08 +22 45 26.0 17.2 894
1992 XE 1993 01 22. 60000 05 12 44.72 +22 45 31.1 894
1992 YS2 1993 01 22.57847 05 11 36.52 +24 07 10.6 17. 4 894
1992 YS2 1993 01 22.60000 05 11 36.25 +24 07 10.8 894
1993 CU 1993 02 18.65714 10 00 20.87 +14 04 32.5 16. 5 894
1993 CU 1993 02 18.67083 10 00 20.10 +14 04 32.5 894
1993 CU 1993 02 25.55278 09 53 44.21 +14 08 27.9 17. 2 894
1993 CU 1993 02 25.56806 09 53 43.33 +14 08 28.3 894
1993 A1l 1993 03 01.69861 11 24 33.53 +05 42 08.1 16. 7 894
1993 A1 1993 03 01.71250 11 24 32.94 +05 42 17.5 894
1993 A1 1993 03 02.69624 11 23 50.73 +05 54 27.3 894
1993 A1 1993 03 02.70938 11 23 50.15 +05 54 37.5 894
1993 CQ1 1993 02 25.66493 11 08 15.82 +03 04 27.4 15. 8 894
1993 CQ1 1993 02 25.67813 11 08 15.22 +03 04 37.1 894
1993 DB 1993 02 24.63438 10 44 43.07 +12 55 07.3 16.0 894
1993 DB 1993 02 24.64902 10 44 42.13 +12 55 11.7 894
1993 DB 1993 03 01.64340 10 39 24.37 +13 13 12.4 16.0 894
1993 DB 1993 03 01.65660 10 39 23.45 +13 13 15.6 894
1993 EH * 1993 03 01.72651 11 34 38.41 -00 06 54.0 16. 2 894
1993 EH 1993 03 01.74028 11 34 37.80 -00 06 46.2 894
1993 EH 1993 03 02.67049 11 33 57.24 +00 02 44.5 894
1993 EH 1993 03 02.68229 11 33 56.73 +00 02 51.2 894
1993 EH 1993 03 13.56667 11 25 21.30 +02 02 22.6 15. 8 894
1993 EH 1993 03 13.57847 11 25 20.76 +02 02 29.8 894
1993 EH 1993 03 14.55706 11 24 33.02 +02 13 40.3 16.0 894
1993 EH 1993 03 14.56944 11 24 32.44 +02 13 48.4 894
(1335) 1993 02 25.69167 11 16 51.42 +03 57 33.6 17.0 894
(1335) 1993 02 25.70556 11 16 50.68 +03 57 39.4 894
(1542) 1993 02 25.66493 11 09 27.68 +02 18 36.0 894
(1542) 1993 02 25.67813 11 09 27.08 +02 18 39.8 894
(1549) 1992 12 22. 49514 04 00 43.46 +18 48 55.0 16.0 894
(1549) 1992 12 22.50833 04 00 42.80 +18 48 57.0 894
(1549) 1992 12 26.54757 03 58 02.20 +18 58 01.6 15. 8 894
(1549) 1992 12 26.56146 03 58 01.68 +18 58 03.8 894
(5488) 1992 12 29.76528 08 40 08.39 +24 11 40.0 16.5 894
(5488) 1992 12 29.77951 08 40 07.79 +24 11 44.6 894
(5488) 1993 01 04.78920 08 36 06.96 +24 46 56.7 16.5 894
(5488) 1993 01 04.80243 08 36 06.11 +24 47 01.7 894

896 Yat sugat ake Sout h Base (bservatory
O Miramatsu, 119-1, 2-8 Sakurazutsum , Misashino, Tokyo 180, Japan
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Y. Kushi da
O Muramat su

0.25-mf/3.4 refl ector

PPM
1993
1993
1993
1993
1993
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1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993

AT

BL1
BL1
CK1
CK1
CK1
CK1
CK1
CK1
CK1

1993 01

2 1993 02
2 1993 02
* 1993 02
1993 02
1993 02
1993 02
1993 02
1993 03
1993 03
1993 02
1993 02
1993 02
1993 02

* 1993 02
1993 02
1993 02
1993 02

* 1993 02
1993 02
1993 02
1993 02
1993 03
1993 03
1993 02
1993 02
1993 02
1993 02

* 1993 03
1993 03
1993 03
1993 03

* 1993 03
1993 03
1993 03

29. 60243
19. 60729
19. 64479
15. 70903
17. 69444
17. 71875
24.61285
24. 63924
01. 71701
01. 74288
15. 65347
15. 68646
17. 63507
17.67170
24. 72500
24. 75990
25. 71354
25. 74167
24. 72500
24. 75990
25. 71354
25. 74167
01. 72882
01. 75625
24. 73646
24. 77153
25. 72604
25. 75313
01. 76979
01. 79688
02. 72604
02. 76076
02. 72604
02. 76076
04. 81250

905 Nachi - Kat suura Cbservatory

T. Uata, 6-1,

Observer Y. Shim zu

Measurer T. Urata
0.30-m f/ 3.8 hyperbol oi d astrocanera
GSC
1990 RB 1993 02 25.61528
1990 RB
1990 RB 1993 02 25.62940

07 27 50.3 +31 29
09 35 32.5 +21 54
09 35 30.3 +21 54
10 57 10.07 +20 07
10 55 20.9 +20 16
10 55 19.60 +20 16
10 48 35.14 +20 41
10 48 33.32 +20 41
10 43 23.18 +20 55
10 43 21.47 +20 55
10 53 42.85 +12 19
10 53 41.07 +12 19
10 51 50.13 +12 27
10 51 47.88 +12 27
+03 50

+04 44

9
11 57 42. 4 +03 51
11 57 04.4 +03 57
11 57 03.2 +03 57
12 02 58.3 +04 27
12 02 56.6 +04 27
12 02 10.7 +04 30
12 02 09.3 +04 30

5

8

. +04 45
11 59 54.24 +08 48
11 59 52.78 +08 48
11 59 13.31 +08 57
11 59 12.10 +08 57
12 13 51.6 +02 04

12 13 50.5 +02 04
12 13 15.8 +02 09
12 13 14. 4 +02 09
12 18 29.1 +00 56
12 18 27.6 +00 56
12 17 03.53 +01 03

Mur amat suhara 1 Chone, Shim zu, Shi zuoka-

11 22 45.72 -07 15

1993 02 25.62234 11 22 45.46 -07 15

950 La Pal ma

O C. Dahl,

N- 0315 Bl i ndern, Gsl o,
bservers M C. OQmang, O C. Dahl
Measur er

2.6-m Nordic Optica

GSC

O C. Dahl

Institute of Theoretical

Nor way

11 22 45.19 -07 15

Astrophysics, P.O

Tel escope + CCD
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»
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58 17.0

09 17.0

16. 5
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N
N

52 16. 5

23 16.5

Ken 424, Japan

19.0 17.3
15.8

15. 7

Box 1029,
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1988 RH13
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1988 RH13
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1988 SL3
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1993
1993
1993
1993
1993
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1993
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1993
1993
1993
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1993
1993
1993

. 16875
. 20775
. 16338
. 19220
. 01288
. 03239
. 26530
. 28376
. 17935
. 22586
. 97354
. 99872
. 14789
. 15160
. 18219
. 18648
. 00662
. 02893
. 15791
. 20587
. 16074
. 19039
. 90832
. 94633
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. 95793
. 23068
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. 07806
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. 11508
. 13755
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. 10861
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. 21956
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ORBI TAL ELEMENTS.
Orbital el ements 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)

Bowel |, Lowell Qoservatory, 1400 West Mars Hill Road, Flagstaff,

AZ 86001, U S. A (E)

G Marsden, Harvard-Snmthsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U S. A (M

I chi kawa, 45 Shironmae Kam wada-cho, Ckazaki-shi, Aichi, 444-02 Japan
Nakano, 3-19, 1 chome, Takenokuchi, Sunobto, Hyogo-ken 656, Japan (N)
Urata, 6-1, Muramatsuhara 1 Chone, Shim zu, Shizuoka-Ken 424, Japan (U)
V. WIllians, Harvard-Sm thsonian Center for Astrophysics, 60 Garden
Street, Canbridge, MA 02138, U S. A (W

OAnx ® m O

The nane of the orbit conputer is shown on the line giving T for a
conmet and Epoch for a displayed m nor-planet orbit; for many of the m nor
pl anets (O-C) residuals are shown in full (in R A and Decl.); observations
are identified by date and observatory code, X referring to an approxi mate
and Y to a semaccurate position. For displayed m nor planets "ld." shows
those involved in establishing the identifications (generally with the prin-
cipal contributors first), "k" indicating key identifications and "d" (only)
double (or multiple) designhations; no identifier is shown if only the orbit
conputer is involved and the results were not previously published. For the
one-opposition orbits, equinox 2000.0 is used, and the columms headed Arc
and O show the tinme span in days covered by the observations and the nunber
of observations utilized in the conputation (0O = 10 or nore). |In the note
colum N, D neans that there are double (or nmultiple) designations, E
nmeans that the value of the eccentricity was assuned, F neans both; the
doubl e designations are |listed at the end; the codes for the orbit conputers
(colum C) are as listed above. |In sone batches of MPCs the opportunity is
taken to print inproved results for previously-discussed multiple-opposition
and | ong-arc single-opposition orbits sideways on pages at the end,
foll owi ng the ephenerides. These high-precision results nmake reference to
earlier orbit conmputations for identifications and residuals, and the orbit
conmputers are agaln indicated by the codes |isted above.

Conmet Muel l er (1993a)
Epoch 1994 Jan. 8.0 TT = JDT 2449360.5

T 1994 Jan. 12.88196 TT Nakano
1. 9374193 (2000. 0) P Q
z -0.0010311 Peri. 130.66539 +0. 78249393 +0. 40404038
+/-0. 0000412 Node  144.72410 -0. 26790021 - 0. 46838665
e 1.0019976 Incl. 124.87971 +0. 56207894 -0. 78572598

From 124 observati ons 1992 Nov. 26-1993 Mar. 14, nean residual 0".70.

One- opposition mnor planets

Pl anet H Epoch M Peri. Node I ncl . e a Arc ONC
1989 SB1 13.1 891001 274.57 120.15 355.41 6.37 0.0908 2.2395 26 O N
1990 Qv1 13.0 900817 327.22 261.11 119.40 3.02 0.0847 2.9044 34 0 D W
1991 COL 12.5 910124 19.96 296.86 181.34 9.49 0.0591 3.0351 26 6 W
1991 DY 12.9 910305 349.01 340.60 189.09 7.07 0.1428 2.6688 38 7 E
1991 DBl 13.0 910213 216.83 134.67 163.51 8.12 0.1211 2.4058 10 5 E
1991 RV9 14.0 910921 50.22 293.80 11.91 3.82 0.0670 2.3772 26 0 W
1991 RRA0 13.0 910921 329.78 260.96 142.85 0.48 0.1666 3.0926 518 W
1991 RS40 14.0 910921 5.03 324.40 31.11 2.11 0.0838 2.7803 26 9 W
1991 Rv40 13.5 910921 139.18 195.87 23.17 2.05 0.0645 2.9165 26 6 W
1991 RX40 16.0 910921 338.38 239.31 153.32 2.72 0.1818 2.3118 26 6 W
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. 3280
. 1817
. 2810
. 0929
. 2628
. 2335
. 2322
. 1048
. 1052
. 1132
. 1015
. 1938
. 0914
. 3936
. 3046
. 2158
. 0553
. 1901
. 1008
. 1167
. 5129
. 5287
. 2809
. 2025
. 2327
. 2792
. 1027
. 0615
. 2216
. 1481
. 0271
. 1896
. 1504
. 0881
. 1755
. 2086
. 1058
. 1590
. 0082
. 1356
. 0446
. 0459
. 1311
. 1944
. 1424
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. 1857
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. 1612
. 1143
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. 9431
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. 3470
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. 6531
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. 2876
. 3415
. 7092
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CD1 13.5 930222 283.43 242.96 19.04 3.25 0.2713 2.5396 6
CGl 12.6 930222 28.40 345.89 128.15 9.58 0.0834 3.1940 6
ail 12.9 930222 10.88 348.83 161.92 13.59 0.0951 2.5716 15
CK1 12.8 930222 336. 15 156.18 29.22 8.60 0.1262 2.5822 14
CL1 14.0 930222 4.88 195.58 304. 29 9.31 0.1667 2.5555 10
CO1 13.8 930222 22.40 271.66 216. 20 4.00 0.1032 2.3116 10
CP1 13.1 930222 309.36 53.87 165.23 12.40 0.1306 2.5518 10
CR1 12.8 930222 338.97 31.58 149.74 14.33 0.0975 2.6883 10
Cs1 13.9 930222 15.55 89.80 31.29 2.20 0.1737 2.5468 11
CT1 13.5 930222 8.54 110.92 20.24 2.55 0.1314 2.6128 11
DA 26.0 930202 169.82 354.36 329.31 12.43 0.0936 0.9355 5
DC 16.0 930222 16.13 3.01 70.69 10.03 0.3958 2.2602 8
DJ 14.0 930222 296.17 74.92 141.65 23.56 0.0471 1.9290 27
DM 13.1 930222 318.83 283.54 278.79 4.29 0.0709 2.5706 10
DN 14.1 930222 7.63 213.01 293. 45 4.83 0.0774 2.2131 10
DO 11.7 930222 98.68 267.12 154.17 10.76 0.0828 2.9929 11
DR 11.6 930222 258.57 265.78 11.22 5.86 0.1827 3.1330 10
DU 13.0 930222 286. 78 297.68 301. 96 5.14 0.1031 2.3063 7
DV 13.8 930222 34.62 202.76 262.40 2.47 0.1900 2.5937 10
DW 14.0 930222 42.78 236.11 227.02 3.40 0.1086 2.3161 10
DZ 13.7 930222 313.06 67.30 149.17 9.43 0.1665 2.3369 10
DB1 13.1 930314 359.22 80.89 98.17 0.22 0.1536 2.3460 5
DD1 13.1 930314 9.90 147.50 16.37 5.47 0.0152 2.2583 5
DH1 12.2 930222 280.99 242. 30 4.67 16.43 0.0552 3.2183 11
DJ1 15.0 930202 44.32 289.88 142.83 7.10 0.2052 2.2078 2
DQL 16.0 930222 275.77 328.61 310.92 7.72 0.4547 2.2147 6
D&2 13.7 930222 347.61 48.43 129.54 6.46 0.1143 2.2353 17
EA 17.0 930222 171.92 258.10 98.76 5.09 0.5838 1.2758 1
EE 13.9 930222 335.69 63.78 136.05 3.88 0.1448 2.2695 13
T-1 14.5 710419 22.54 313.25 200.24 11.58 0.2721 2.6134 50
T-1 14.5 710419 282.64 77.89 200. 33 4.73 0.0999 2.6358 53
T-1 13.5 710419 67.53 260.27 189.65 24.89 0.2681 3.1639 51
T-1 13.5 710419 139.48 212.82 188. 75 6.11 0.1226 2.4161 53
T-1 13.5 710419 141.35 207.82 189.03 12.98 0.1647 2.6679 53
T-1 14.0 710419 8.59 344.44 198. 72 6.54 0.0390 2.3362 53
T-1 15.5 710419 340.20 34.08 193.59 6.20 0.2336 2.3012 53
T-1 15.0 710419 347.50 14.59 195.41 17.76 0.1713 3.0958 50
T-1 14.5 710419 65.98 283.85 195.42 6.18 0.0661 2.3936 53
T-1 14.5 710419 326.47 96.46 136.25 2.76 0.1273 2.4220 53
T-1 15.0 710419 60.92 302.87 177.45 5.79 0.0890 2.3582 53
T-1 14.0 710419 339.59 75.72 156.72 4.15 0.3319 3.1179 51
T-1 15.0 710419 317.57 225.04 18.87 4.78 0.1137 2.2349 53
T-1 14.5 710419 321.78 230.43 15.28 8.52 0.1911 2.4523 51
T-1 15.0 710419 230.05 148.40 178.95 4.12 0.0951 2.3829 51
T-1 14.5 710419 70.60 91.76 14.85 12.93 0.1073 2.5296 51
T-1 15.5 710419 28.41 132.60 22.34 6.51 0.1378 2.3198 53
T-1 14.5 710419 45.73 67.07 72.05 2.30 0.0565 2.5986 51
T-1 14.0 710419 20.35 118.79 45.76 2.65 0.0975 3.0170 53
T-1 15.0 710419 270.44 119.25 179.65 6.40 0.1630 2.3287 53
T-1 15.0 710419 52.82 96.60 29.64 6.28 0.1223 2.3306 51
T-1 13.5 710419 144.29 235.30 164. 19 4.70 0.0831 2.7845 53
T-1 15.0 710419 61.06 99.32 19.27 6.56 0.1051 2.5893 53
T-1 16.0 710419 331.97 45.40 199.15 9.97 0.2895 2.7448 52
T-1 13.0 710419 275.36 108.52 190.27 10.90 0.2096 2.9900 51
T-1 15.0 710419 296.71 76.17 192.21 14.75 0.1060 2.5324 53
T-1 15.0 710419 351.22 80.87 120.20 3.27 0.0645 2.5249 53
T-1 13.5 710419 107.96 47.37 18.27 9.07 0.1520 2.7996 53
T-1 14.5 710419 264.57 128.59 173.10 5.34 0.1354 2.3825 53
T-1 14.0 710419 339.31 198.16 17.74 12.88 0.0934 2.5663 51
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4058 T-1 15.0 710419
4105 T-1 14.0 710419
4111 T-1 14.5 710419
4131 T-1 15.0 710419
4133 T-1 16.5 710419
4155 T-1 14.0 710419
4161 T-1 13.5 710419
4172 T-1 15.5 710419
4177 T-1 14.5 710419
4194 T-1 15.0 710419
4225 T-1 14.5 710419
4235 T-1 15.0 710419
4264 T-1 13.5 710419
4271 T-1 14.0 710419
4329 T-1 15.0 710419
1990 Qv1 = 1990 QO19
1991 RB41 = 1991 SGb
1992 SK13 = 1992 UY6
Epoch 1993 Aug. 1.0 TT =
(335) Roberta
H 8. 96 G 0.15
rms res. 0".86 (MO
Epoch 1993 Aug. 1.0 TT =
(407) Arachne
H 8. 88 G 0.15
rms res. 0".90 (MO
Epoch 1993 Aug. 1.0 TT =
(843) N col aia
H 13.6 G 0.15
rms res. 0".98 (MO
Epoch 1993 Aug. 1.0 TT =
(1649) Fabre
H 11.2 G 0.15
rms res. 0".86 (MO
Epoch 1993 Aug. 1.0 TT =
(1818) Brahns
H 14. 7 G 0. 15
roms res. 0".93 (MO
Epoch 1993 Aug. 1.0 TT =
(1821) Aconcagua
H 13.3 G 0.15
rme res. 0".79 (MO
Epoch 1993 Aug. 1.0 TT =
(2215) Si chuan
H 11.9 G 0.15
rms res. 0".59 (MO
Epoch 1993 Aug. 1.0 TT =
(2235) Vittore
H 10.7 G 0.15
rme res. 0".93 (MO

248.41 141.90 170.78
283.42 138.11 148.01
321.73 189.66 46.86
348.90 163.64 45.45
340.99 94.73 124.15
98.14 15.48 72.84
240. 93 140.42 183. 44
321.79 111.73 130. 89
136.31 20.98 26.01
236. 03 165.56 160.78
203.82 315.59 33.58
107. 10 297.03 135.74
289. 15 253.00 30.05
269. 37 258.73 39.16
270.87 253.33 48.98
(G V. WIIlians)
(G V. WIlians)
(G V. WIlians)
JDT 2449200.5
Qbs. 102 M 29
p. 33 n 0
1906- 1992 e 0
JDT 2449200.
Qos. 92 M 9
Opp. 24 n 0
1912-1991 e 0
JDT 2449200.
Qos. 28 M 145
Opp. 6 n 0
1916- 1992 e 0
JDT 2449200.
Qos. 23 M 23
Opp. 10 n 0
1930- 1993 e 0
JDT 2449200.
Qos. 21 M 350
Opp. 6 n 0
1904- 1990 e 0
JDT 2449200.
Qos. 43 M 267
Opp. 9 n 0
1950- 1991 e 0
JDT 2449200.
Qobs. 18 M 68
Opp. 6 n 0
1942-1993 e 0
JDT 2449200.
Qos. 83 M 34
. 12 n 0
1933- 1993 e 0

»
©
COO0OO0OOOOO0OO0O0OOO0O0O

. 16211
. 25331407
. 1754295

. 07902
. 23180121
. 0713036

. 71697
. 28656838
. 2102678

. 61941
. 18763104
. 0513134

. 05511
. 30960241
. 1778123

. 26491
. 26876995
. 2029373

. 60374
. 21137889
. 2651111

. 52579
. 17041761
. 2000546

1993 APR 6
0936 2.2817 53 0
1667 3.2046 53 0
1018 3.0772 51 9
.1418 2.3796 53 0
1206 2.1976 51 8
.0408 2.7234 53 0
1443 2.5893 53 0
1298 2.4088 53 0
1298 2.1858 53 0
1172 2.2755 53 0
.0294 2.3945 51 0
1254 2.1952 53 0
1802 2.8473 53 0
1324 2.3822 53 0
1761 2.3530 51 9
Bowel |
Peri. 139.30871
Node 148. 61335
| ncl . 5. 08659
Bowel |
Peri . 81. 03188
Node 294. 96851
| ncl . 7.54176
Bowel |
Peri. 316.57034
Node 4.35037
| ncl . 8.00143
Bowel |
Peri . 18. 26002
Node 145. 93649
| ncl . 10. 81141
Bowel |
Peri . 74. 25000
Node 249. 74682
| ncl . 2.97732
Bowel |
Peri. 349.26798
Node 297. 82777
| ncl . 2.11037
Bowel |
Peri. 331.35231
Node 71. 46394
I ncl . 10. 75585
Bowel |
Peri. 274.98898
Node 205. 41564
| ncl . 18. 77005

ST
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Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2259) Sofi evka os. 18 M 130. 87016 Peri . 11. 69818
H 12.6 G 0.15 Opp. 9 n 0.28368053 Node  280.62022
rms res. 0".94 (MO 1929- 1991 e 0.1855946 I ncl . 4.68127
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2342) Lebedev Qbs. 38 M 107. 36262 Peri. 206. 24065
H 11.7 G 0.15 Qop. 12 n 0.17048672 Node 194. 28047
rms res. 0".85 (MO 1906- 1993 e 0. 1368241 I ncl. 0. 33029
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2403) Sumava Qos. 59 M 167. 62389 Peri . 38. 88529
H 12.5 G 0.15 Oop. 10 n 0.24253055 Node  290. 86562
rms res. 0".83 (MO 1918-1993 e 0.1291531 I ncl . 3.29415
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2412) WI Qos. 42 M 243. 93987 Peri. 341.22788
H 12.0 G 0.15 Qop. 10 n 0.22475738 Node  303. 99920
rms res. 1".01 (MO 1955-1993 e 0. 1484906 I ncl . 7.11575
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians

(2414) Vi beke Qos. 9 M 240. 48877 Peri . 50. 52428
H 10.91 G 0.15 Oop. 5 n 0.17201651 Node  357.42884
rms res. 0".85 (MOQ 1931- 1985 e 0.1229666 I ncl . 16. 74445
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2457) Rubl yov Qbs. 23 M 211. 90590 Peri . 79. 50134
H 12.7 G 0.15 Qop. 10 n 0.22974572 Node 140. 91264
rms res. 1".04 (MO 1956- 1992 e 0. 0651202 I ncl. 6. 25867
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2651) Karen os. 21 M 151. 13608 Peri. 276.21574
H 12.3 G 0.15 Oop. 6 n 0.19025213 Node 126. 93214
rms res. 0".70 (MO 1949- 1992 e 0.3224421 I ncl . 17.71666
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2720) Pyotr Pervyj Qos. 25 M 318. 09644 Peri. 236.40963
H 13.9 G 0.15 Opp. 6 n 0.27708223 Node 113. 59602
roms res. 1".03 (MO 1954- 1990 e 0. 2036285 I ncl. 3.28703
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2769) Mendel eev Qos. 20 M 79.68140 Peri . 50. 82129
H 12.1 G 0.15 Oop. 7 n 0.17750440 Node 102. 45521
rms res. 1".08 (MCQ 1953-1992 e 0.1331886 I ncl . 2.52282
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2883) Bar abashov bs. 31 M 328. 67829 Peri. 150.86061
H 13.3 G 0.15 Opp. 9 n 0.29286843 Node 48. 59197
roms res. 0".99 (MO 1950- 1993 e 0. 0819576 I ncl. 1.41204
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2887) Krinov Qos. 28 M 296. 06947 Peri. 148.66014
H 13.0 G 0.15 Oop. 8 n 0.29021736 Node 119. 20718
rms res. 0".90 (MO 1939- 1993 e 0.1501533 I ncl . 4. 37559
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(2975) 1970 AF1 Qos. 35 M 293. 94415 Peri. 316.63294
H 12.7 G 0.15 Qop. 11 n 0.29241523 Node  236. 85023
rms res. 0".87 (MO 1957- 1992 e 0.0947447 I ncl . 6. 89066



M P. C 21 907

Epoch 1993 Aug. 1.0 TT =

(3053) Dresden
H 12.9 G
rms res. 0".71

0.15
(M C)

Epoch 1993 Aug. 1.0 TT =

(3065) Sarahill
H 11.8 G
rns res. 1".01

0.15
(M C)

Epoch 1993 Aug. 1.0 TT =

(3152) Jones
H 11. 3 G
rns res. 0".97

0. 15
(MQ)

Epoch 1993 Aug. 1.0 TT =

(3210) Lupi shko
11.2 G 0.15
rms res. 0".88 (MO

Epoch 1993 Aug. 1.0 TT =

(3213) Snol ensk
H 11.9 G
rns res. 0".91

0.15
(M Q)

Epoch 1993 Aug. 1.0 TT =

(3302) Schliemann
H 12. 9 G
0".78

0. 15

rns res. (MO

Epoch 1993 Aug. 1.0 TT =

(3446) Conmbes
13. 4 G
rns res. 0".97

0.15
(M Q)

Epoch 1993 Aug. 1.0 TT =

(3778) Regge
12.5 G 0.15
rm; res. 0".61 (MO

Epoch 1993 Aug. 1.0 TT =

(3809) Am ci
H 12. 6 G
Frns res. 0". 83

0.15
(M Q)

Epoch 1993 Aug. 1.0 TT =

(3894) 1980 PQ2
H 11.7
rns res.

0. 15
0" 77 (MC
Epoch 1993 Aug.
(3945) Gerasi nenko
H 12.1 G
rms res. 0".77

Epoch 1993 Aug.
(3980) 1983 XU
H 12. 7 G
rms res. 1".06

0.15
(M Q)

0.15
(M C)

1.0 TT =

1.0 TT =

JDT 2449200.

Qbs. 40
Opp. 8
1955- 1992

JDT 2449200.

Obs. 32
Qpp. 6
1954- 1990

JDT 2449200.

Qbs. 18
Opp. 4
1980- 1991

JDT 2449200.

bs. 31
Qpp. 7
1952- 1987

JDT 2449200.

bs. 28
Qpp. 8
1954- 1992

JDT 2449200.

Obs. 53
Qpp. 9
1954- 1992

JDT 2449200.

bs. 24
Qpp. 4
1942- 1993

JDT 2449200.

bs. 23
Qpp. 6
1976- 1993

JDT 2449200.

bs. 26
Qpp. 7
1950- 1990

JDT 2449200.

bs. 39
Opp. 6
1978-1991

JDT 2449200.

bs. 29
Qpp. S
1954- 1988

JDT 2449200.

bs. 24
Opp. 4
1954- 1988

©SZ
[@XeXeo]

®>S=Z oSz ®>S=Z oS =Z ®>S=Z oS Z ®>S=Z o>z ®>S=Z
oou; oow QON OO [@XeXeo] oo w [eXelN| eleXeopl [@XeXeo] OOR

©>SZ

©>SZ
OO M

. 91030
. 26863189
. 2069720

. 99137
. 21980603
. 0659938

. 33395
. 23143366
. 0872309

. 07592
. 17948030
. 0547939

. 30140
. 17118650
. 1432411

. 91554
. 25646153
. 0964012

. 32639
. 26896660
. 1589437

. 97371
. 20244408
. 0394878

. 42130
. 22312638
. 1054277

. 67532
. 23171687
. 1729796

. 00247
. 17862701
. 2671713

. 20697
. 17869592
. 1666083

1993 APR 6
Bowel |

Peri. 316.30702

Node 7.04385

| ncl . 4.62154
Bowel |

Peri. 212.14733

Node 303. 49393

| ncl . 4.29843
Bowel |

Peri. 290.86942

Node 301. 74529

| ncl . 11. 33274
Bowel |

Peri . 9.21332

Node 128. 72877

I ncl . 13. 64580
Bowel |

Peri. 320.67787

Node 34. 25888

| ncl . 0. 96463
Bowel |

Peri. 169.33334

Node 154. 73327

| ncl . 3. 38224
WIIlians

Peri . 94. 30795

Node 35. 08906

| ncl . 7.67647
Bowel |

Peri . 99. 55964

Node 340. 16460

I ncl . 1. 38105
Bowel |

Peri. 307.93069

Node 124. 97927

| ncl . 6. 54697
Bowel |

Peri. 187.19779

Node 163. 28208

I ncl . 13. 36181
Bowel |

Peri . 334. 39234

Node 9. 68014

| ncl . 1.83780
Bowel |

Peri. 358.29257

Node 74.31944

| ncl . 2.28325
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Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(4026) Beet Qos. 24 M 11. 30453 Peri. 352.63555
H 13.3 G 0.15 Opp. 6 n 0.25826391 Node 137. 69929
rms res. 0".89 (MO 1969- 1992 e 0.1203580 I ncl . 3. 18526
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(4074) 1981 UN11 Qos. 22 M 223. 26789 Peri . 65. 34021
H 11.8 G 0.15 Qop. 6 n 0.18769786 Node 189. 47226
rms res. 0".95 (MO 1953-1991 e 0. 0438108 I ncl. 9. 83498
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(4089) 1986 JG Qos. 25 M 49.50762 Peri. 320.56241
H 13.0 G 0.15 Oop. 7 n 0.30501195 Node  317. 06002
rms res. 0".97 (MO 1954- 1990 e 0.1318283 I ncl . 1.14495
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(4145) 1981 SJ7 Qos. 25 M 204. 91381 Peri . 34. 88643
H 13.6 G 0.15 Opp. 6 n 0.28778067 Node  293.06788
roms res. 0".90 (MO 1967-1993 e 0. 1999010 I ncl . 4. 86956
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(4546) Franck bs. 34 M 39. 38224 Peri. 267.46017
H 13.7 G 0.15 Oop. 6 n 0.27265974 Node 194. 98212
rms res. 0".90 (MCQ 1949- 1991 e 0.0625655 I ncl . 6. 09936
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians

(4667) 1986 VC Qbs. 28 M 202. 04513 Peri . 24.84188
H 12.6 G 0.15 Opp. 5 n 0.22633923 Node 6. 32964
rms res. 0".85 (MO 1971-1990 e 0. 0893822 I ncl. 11. 25016
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(4754) Pant hoos os. 36 M 135. 58739 Peri. 219.79026
H 10.0 G 0.15 Oop. 6 n 0.08466449 Node 155. 42913
rms res. 0".85 (MO 1977-1993 e 0.0093609 I ncl . 12. 37243
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians

(4755) N cky Qos. 25 M 323. 07532 Peri. 275.59899
H 14.2 G 0.15 Qop. 5 n 0.28561705 Node 102. 28305
rms res. 0".70 (MO 1931-1991 e 0. 2507301 I ncl. 3.08481
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians

(4769) Castalia Cbs. 77 M 155. 13709 Peri. 121.18588
H 16.9 G 0.15 Oop. 2 n 0.89906458 Node  325. 77535
rms res. 0".86 (MN 1989- 1990 e 0.4831715 I ncl . 8. 88642
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians

(4809) 1928 RB Qos. 15 M 277. 66508 Peri. 173.13304
H 13.3 G 0.15 Qop. 4 n 0.23970522 Node 169. 44617
rms res. 0".61 (MO 1928- 1990 e 0. 2502901 I ncl. 13. 69106
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians

(4848) Tutenchanun Qbs. 31 M 125. 67942 Peri. 312.77715
H 11.1 G 0.15 Oop. 7 n 0.17626974 Node 132. 86137
rms res. 1".07 (MO 1923- 1992 e 0.1196032 I ncl . 6. 36949
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

(4849) 1936 Qv Qos. 32 M 174.81208 Peri. 170.96686
H 13.9 G 0.15 Opp. 5 n 0.28638971 Node 191. 11965
rms res. 0".70 (MCQ 1936- 1993 e 0.1110762 I ncl . 2. 99056



M P. C 21 909 1993 APR 6
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |
(4874) Burke Qos. 35 M 244, 37252 Peri. 324.67782
H 11.8 G 0.15 Oop. 5 n 0. 23497478 Node 127. 80008
rms res. 0".90 (MO 1950- 1991 e 0.1266069 I ncl . 14. 68091
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians
(4908) 1933 SD Qbs. 40 M 176. 44859 Peri. 165.41350
H 14.3 G 0.15 Qop. 5 n 0. 30426181 Node 190. 40271
rms res. 1".14 (MO 1933-1993 e 0. 2335322 I ncl. 4.56160
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |
(5002) Mar ni x Qos. 40 M 281. 55914 Peri. 171.91087
H 13.5 G 0.15 Oop. 5 n 0. 27757628 Node 108. 06500
rms res. 0".82 (MO 1951- 1993 e 0.2068711 I ncl . 1.59154
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |
(5128) 1989 FJ Qos. 28 M 354. 85958 Peri. 123.43298
H 12.3 G 0.15 Qop. 7 n 0.21418375 Node 39. 82940
rms res. 0".87 (MO 1952-1991 e 0. 1435602 I ncl . 6. 96616
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |
(5260) 1989 RH Qos. 30 M 215. 62215 Peri. 302.79252
H 13.1 G 0.15 Oop. 5 n 0. 23493400 Node 175. 90105
rms res. 0".69 (MO 1950- 1992 e 0.1087497 I ncl . 13. 67444
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |
(5327) 1989 EX1 Qos. 55 M 32.58498 Peri . 82. 21460
H 13.6 G 0.15 Qop. 5 n 0. 27502835 Node 137. 39939
rms res. 0".50 (MO 1950- 1990 e 0.1619377 I ncl. 9. 74527
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |
(5434) 1989 ES Qos. 22 M 325. 54629 Peri. 305. 39560
H 11.1 G 0.15 Oop. 5 n 0. 17301862 Node 173. 44757
rms res. 0".72 (MO 1950- 1992 e 0.0754388 I ncl . 16. 97282
(5494)* 1933 UML = 1971 QD = 1986 TV10 = 1990 HK2

Di scovered 1933 Cct. 19 by K Reinnmuth at Hei del berg.
Id. A Lowe (k, MPC 16692), B. G Marsden (ibid.)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Mar sden
M 150. 43800 (2000. 0) P Q
n 0. 20467037 Peri . 58. 87220 +0. 92263061 - 0. 38550227
a 2.8516709 Node  323. 79890 +0. 34666723 +0. 84238286
e 0.0778247 I ncl. 1.15099 +0. 16904018 +0. 37653569
P 4.82 H 12.0 G 0.15
Residual s in seconds of arc
331019 024 1.2+ O0.7- 900430 413 1.4- O0.7- 930121 801 0.0 0. 4-
331020 024 0.0 2. 6- 910908 801 0.2- 0.2+ 930127 801 0.2- 0.0
710816 095 (5.6- 3.6-) 910908 801 0.3- 0.3+ 930221 801 0.3- 0.7-
861003 095 2.0+ 0.2+ 911108 801 1.0- 0.2+ 930221 801 0.3- 0.7-
861008 095 (3.8+ 1.8+) 911108 801 0.6- 0.5+ 930225 801 0.0 0. 2-
900427 413 0.7+ 0.1+ 911209 372 (2.0- 1.2-) 930225 801 0.2+ O0.1-
900427 413 (4.7+ 0.1-) 911209 372 0.6- 1.1+
900430 413 0.4+ O0.5- 930121 801 0.1+ O0.6-
(5495)* 1972 RY3 = 1976 GP2

Di scovered 1972 Sept.
physi cal CObservatory.
ld. A Lowe (MPC 17623)

6 by L. V. Zhuravl eva at

the Cri mean

Astro-
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Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bar dwel |
M 135. 90112 (2000. 0) P Q
n 0. 15598351 Peri. 300.41801 +0. 89446401 +0. 43816496
a 3.4178284 Node 33.82671 -0.33526471 +0. 78911020
e 0. 0459070 I ncl . 9.21408 -0. 29585760 +0. 43048409
P 6. 32 H 11. 3 G 0.15
Resi dual s in seconds of arc
720906 095 0.3+ 0.0 910916 675 0.2+ 1.1- 911105 801 O. 6+
721007 095 0.1+ O.6- 910916 675 0.2- 1.3- 021222 801 0.1+
760401 095 0.4+ 0.3+ 911002 691 1.0- 0.6+ 921222 801 0. 2-
760404 095 0.7+ 1.4+ 911002 691 0.9- 0.7+ 021228 801 0.1+
910912 801 0.0 0. 3+ 911002 691 0.9- 0.8+ 930225 801 0. 3+
910912 801 0.1+ 0.6+ 911009 801 0.0 0. 4+ 930225 801 0.1+
910913 675 0.4+ O0.1- 911009 801 0.2- 0.3+ 930226 801 0.0
910913 675 0.4+ 0. 3- 911105 801 0.0 0. 5+ 930226 801 O. 5-
(5496)* 1973 NA = 1992 QA

Di scovered 1973 July 4 by E. F. Helin at Pal omar.
Id. G V. WIllians (MPC 20627)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIliams
M 116. 55216 (2000. 0) P Q
n 0. 25960953 Peri. 118.24266 -0. 23250147 +0. 34359199
a 2.4336361 Node 101. 10844 -0. 80926320 -0. 58725545
e 0. 6383556 I ncl . 68. 01105 +0. 53947766 -0.73285441
P 3.80 H 14.9 G 0.15
Resi dual s i n seconds of arc
730704 675 (7.9+ 19. 3+) 730711 485 1.8- 0.2+ 920727 413 1.1-
730704 675(14.6+ 36.0+) 730711 485 1.3+ 1.7- 920728 413 0. 7-
730704 675 (0.7+ 6.3+) 730718 485 0.7- 0.2+ 920728 413 0. 8-
730704 675 (3.8+ 13.2+) 730718 485 0.9+ 0. 3- 920805 413 0. 2+
730706 675 0.9+ 0.0 730720 485 0.6+ 1.0+ 920805 413 0. 4-
730706 675 (3.2- 0.2+4) 730720 485 0.1+ 0.5+ 920805 413 0.5+
730706 675 (8.1+ 15.2+) 730721 808 0.1+ 0.6+ 920821 413 0.1+
730706 675 (5.4+ 13.4+) 730721 808 0.2- 0.6+ 920821 413 0. 3+
730707 675 (2.1+ 4.7+) 730726 821 0.8- 0. 8- 920822 413 0. 3+
730707 675 (4.0+ 6.7+) 730726 821 0.6- O0.5- 920822 413 0. 3+
730708 675(15.6- 14.7+)Y 730731 821 (1.4- 3.5-) 920906 413 0.6+
730708 675(11.4- 10.6+)Y 730801 821 (1.6- 3.8-) 920906 413 1.0+
730709 485 0.1+ O0.4- 730801 808 O0.1- 2.2+ 921006 413 0.9+
730709 485 0.7- 0.4+ 920726 413 (0.6+ 2.7-) 921006 413 0. 8+
730709 485 0.7+ 1.5+ 920726 413 0.2+ 0.8+ 921015 413 1.0-
730709 485 0.7- 1.3- 920727 413 0.1- 1.0- 921015 413 0. 8+
(5497)* 1975 SS = 1978 GZ1 = 1988 CL1

Di scovered 1975 Sept. 30 by S. J. Bus at Pal onar.
Id. S. Nakano (MPC 14184)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano
M 33.61472 (2000. 0) P Q
n 0. 18885140 Peri. 302.86893 -0. 74625962 -0.66372911
a 3.0087718 Node 195. 74374 +0. 65588224 -0.72019856
e 0. 0577577 I ncl . 10. 74750 +0. 11364449 -0.20193490
P 5.22 H 12. 4 G 0.15
Resi dual s i n seconds of arc
750930 675 0.5+ 0.2+ 880210 809 0.3- 1.0- 880217 809 O0.7-
751001 675 0.8+ 0.6+ 880210 809 1.4- 0.2+ 880217 809 0.6+
751002 675 1.2+ 0.8+ 880210 809 0.4+ 0.0 880220 413 0.2+
751015 675 0.4- 1.2- 880211 809 0.8+ 0.0 880220 413 0.7+
751016 675 1.9- 0. 2- 880211 809 0.1+ O.5- 900726 675 0. 1-
780407 095 0.8- 0.7+ 880211 809 0.9+ 0. 3- 900726 675 0. 7-

COO0OO000o

COOOOO0000000000
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900728 675 2.3+ 0.3+ 900915 675 0.3- 0. 2- 930221 801 0.5- 0.1+
900728 675 0.0 1.0- 921226 801 0.2+ O0.5- 930221 801 0.5- O0.2-
900915 675 0.2- 0.9- 921226 801 0.9- O0.8-

(5498)* 1980 FT3 = 1978 XS = 1981 RE3

Di scovered 1980 Mar. 16 by C -1. Lagerkvist at the European Southern
Observatory.
Id. T. Kobayashi (MPC 14344)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano
M 188. 19003 (2000. 0) P Q
n 0. 29255848 Peri. 131.33907 +0. 95336245 +0. 30123034
a 2.2472993 Node 211. 14324 -0. 28672661 +0. 88422676
e 0.1471393 I ncl . 2.10340 -0. 09427561 +0. 35693600
P 3.37 H 14.6 G 0.15
Residual s in seconds of arc
540703 675 0.1- 0. 3- 800316 809 0.2- 0.1+ 810902 095 0.0 1.9+
540703 675 0.3+ 0.4+ 800316 809 0.3- 0.7- 910711 801 0.1+ O0.7-
781203 675 0.6+ O0.5- 800317 809 0.3+ 0.2+ 910711 801 0.5- O0.8-
781203 675 0.1- 0. 2- 800317 809 0.2- 0.7+ 910712 801 0.6+ 1.3-
781205 675 1.9+ 0.3+ 800317 809 0.3+ 0.4+ 910712 801 0.1- 1.8-
781206 675 0.5- 1.4- 800317 809 0.3+ 0.4- 910806 801 0.6+ 0.3+
781206 675 1.2- 0.5- 800323 809 0.4- O0.8- 910806 801 0.3+ 0.4+
800316 809 0.1- 0.4+ 810830 675 1.1- 0.7+ 910808 801 0.3+ 0.3+
800316 809 0.2+ 0.1+ 810831 675 0.6- O0.1- 910808 801 0.2+ 0.1+
(5499)* 1981 SU2 = 1954 XH = 1986 AX1

Di scovered 1981 Sept. 29 at Haute Provence.
Id. E. Bowell (k, MPC 10528), B. G Marsden (ibid.)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Mar sden
M 136. 32045 (2000. 0) P Q
n 0. 28825100 Peri . 83.91232 +0. 79525659 -0. 60567319
a 2.2696323 Node  313.36117 +0. 54054656 +0. 72847956
e 0.1339287 I ncl . 2.12528 +0. 27454759 +0. 32012109
P 3.42 H 14.1 G 0.15
Residual s in seconds of arc
500817 760 0.2+ 2.8- 811005 095 1.4- 0.8+ 930127 010 0.7- 0.9-
500817 760 0.4+ 1.8- 860112 688 (2.9+ 0.8+) 930127 010 0.6+ O0.5-
541204 760 0.0 0.9+ 860112 688 0.1- 1.4- 930127 010 0.3+ 0. 8-
541204 760 (2.7+ 3.8+) 870530 413 0.8- 0. 8- 930128 010 0.5+ 0.1-
770612 675 1.0+ 2.8+ 870530 413 1.9- 0.3+ 930128 010 0.0 0.5+
770613 675 2.2+ 2.5+ 910721 809(26.0- 5.7-) 930128 010 0.5+ 0.2+
810902 095 (3.0- 1.3-) 910721 809(25.7- 6.0-) 930218 511 (2.6- 1.7+)
810928 095 1.1+ O0.1- 910721 809(25.3- 5.9-) 930219 511 (4.4- 0.4+)
810929 511 0.7+ 1.5+ 910722 809 0.5- O0.8- 930220 010 0.5- 0.3+
810929 511 0.8- 0.9+ 910722 809 0.2+ 0. 8- 930220 010 0.4- 0.6+
810929 511 1.0- O0.5- 910722 809 0.9+ 0.7- 930220 010 0.7- 0.1-
(5500)* 1981 WR = 1974 VU2 = 1988 XV

Di scovered 1981 Nov.
Id. S. Nakano (MPC 14017)

wel | Cbservatory.

the Lo

Epoch 1993 Aug
M 108. 89466

n 0.28618360
a 2.2805498

e 0.0892127

P 3.44

24 by E. Bowel |

. 1.0 TT = JDT 2449200.5

Peri .
Node
I ncl .
13.5

H

(2000. 0)

340. 83036
112. 69768
4.39488

G

P

-0. 06242764
+0. 92541059
+0. 37378876

0.15

Nakano

Q
- 0. 99554255
-0. 08426721
+0. 04235652

at the Anderson Mesa Station of
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Resi dual s in seconds of arc

741109 808 0.1+ 0.5+ 881210 896 (0.7- 5.5+) 911009 801 0.0 0. 4+
741109 808 0.4+ 1.3+ 881210 896 (2.4- 4.0+) 930121 801 0.0 0. 5+
811024 675 1.7- 0.9+ 910913 801 0.3+ O0.1- 930121 801 0.1+ 0.5+
811025 675 1.4- 0.7+ 910913 801 0.4+ 0.1+ 930126 801 0.3- 0.6+
811124 688 1.3- 1.5- 910914 675 1.0+ 1.1- 930126 801 O0.1- 0.5+
811124 688 0.2- 1.4- 910914 675 0.5+ 0.9- 930220 801 0.4+ 0.4+
811202 688 (0.6+ 3.7+) 910916 675 0.1+ 1.0- 930220 801 1.1+ 0.4+
811220 688 1.8+ 1.2- 910916 675 0.2+ O. 8- 930225 411 0.9- 1.3-
811220 688 1.9+ 0. 5- 911008 801 0.2+ 0.8+ 930225 411 0.5- 1.3-
881207 896 (4.3- 2.6+) 911008 801 2.2- 1.3+

881207 896 0.9+ 1.0+ 911009 801 0.1- 0.8+

(5501)* 1982 FF2 = 1948 GD = 1967 JW = 1987 SJ23 = 1991 RS3
Di scovered 1982 Mar. 30 by L. G Taff at the Lincoln Laboratory ETS.
Id. S. Nakano (MPC 19292)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano

M 0.79515 (2000. 0) P Q

n 0.26005083 Peri. 311.27637 - 0. 99481852 +0. 08211866
a 2.4308821 Node  233.51884 - 0. 05555218 -0.93283102
e 0.1378492 I ncl . 4.27512 -0. 08514733 - 0. 35083161
P 3.79 H 13.4 G 0.15

Residual s in seconds of arc (or two decimals in units of degrees)

480409 020(0.09+ 0.02-)X 820425 688 0.6+ 1.6- 911003 033 0.3- 0. 2-
670502 095 O0.5- 1.2- 870923 095 1.6+ 1.6- 911004 033 0.5- 0.6+
820326 046 0.7+ 0.6+ 910905 033 0.8- 0.8+ 911009 033 0.1- 1.1+
820326 046 0.5+ 1.9+ 910905 033 0.2- 0.4+ 911009 033 0.3- 0.7+
820327 046 1.5- 0.4+ 910912 033 0.1+ 0.7+ 930121 596 0.7- 0.6+
820327 046 1.1+ 1.0+ 910912 033 0.1- O0.2- 930121 596 1.6+ O0.5-
820330 704 (0.9- 6.1+) 910914 033 0.0 0.7+ 930121 596 1.2+ O.4-
820331 704 1.1+ 2.7+ 910915 033 0.1+ 0.7+ 930218 801 0.8- 0.1-
820401 704 (0.4+ 4.0+) 910915 033 0.0 0.7+ 930218 801 0.6- 0.0
820402 704 0.9+ 1.2+ 911002 033 0.3- 0.4+ 930220 801 0.5- 1.0-
820425 688 1.1- O0.2- 911002 033 0.9- 0.7+ 930220 801 1.0- O0.5-
(5502)* 1984 EC = 1986 TQL7 = 1990 RU1

Di scovered 1984 Mar. 1 by E. Bowell at the Anderson Mesa Station of
the Lowel | Cbservatory.
Id. E. Bowell (k, MPC 17630), B. G Marsden (ibid.)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Mar sden
M  4.26058 (2000. 0) P Q
n 0. 22566392 Peri. 229.66653 -0.73294161 +0. 67979294
a 2.6719478 Node  353.01839 - 0. 54093973 - 0. 60559062
e 0.1283774 I ncl . 12. 37110 -0. 41252975 -0. 41369260
P 4.37 H 12.6 G 0.15
Residual s in seconds of arc
810903 675 0.7- 0.0 861011 095 2.4- 0.5+ 900923 809 1.3+ 0.5+
810904 675 0.1- 0.1+ 900915 675 1.2+ 1.2- 900923 095 2.1- 1.8+
840301 688 0.5- 1.6- 900916 675 0.1- 0.2+ 900924 809 0.1- O0.2-
840301 688 0.2- 0.0 900916 675 0.8- 0. 3- 900924 809 0.1+ O0.2-
840306 688 0.3+ 0.7+ 900917 675 2.2+ 2.6- 900924 809 0.3+ 0.1-
840306 688 0.8- 0.2+ 900917 675 0.7+ 1.3- 930125 801 0.4+ 1.0+
840309 688 1.5+ 1.5- 900919 675 0.7- 0.7+ 930125 801 0.3+ 1.0+
840309 688 (3.8+ 3.1-) 900919 675 0.4+ 0. 2- 930221 801 O0.7- 0.9-
840331 688 0.8- 0.4- 900923 809 0.9+ 0.5+ 930221 801 0.8- 0.4-
840331 688 (4.6+ 0.4-) 900923 809 1.0+ 0.4+
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(5503)* 1985 CE2 = 1987 SC7
Di scovered 1985 Feb. 13 by H Debehogne at the
Observatory.
Id. S. Nakano (MPC 12697)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 52.73633 (2000. 0) P

n 0. 24218450 Peri. 327.01307 -0.61480234
a 2.5490116 Node 160. 86602 +0. 74259487
e 0.1014846 I ncl . 5. 44433 +0. 26565190
P 4. 07 H 13.1 G 0.15

Resi dual s in seconds of arc

850213 809 1.0- 0.1+ 850221 809 1.1+ O0.1-
850213 809 1.1- 0.1+ 850221 809 1.4+ O0.1-
850213 809 1.0- 0.2+ 850221 809 1.6+ 0.0
850215 809 0.2+ 0. 3- 850222 809 1.3+ 0.7+
850215 809 0.5+ 0. 4- 850222 809 1.2+ 0.4+
850215 809 0.6+ 0. 4- 850222 809 1.3+ 0.4+
850216 809 0.2- 0.7+ 850222 675 1.0+ O0.6-
850216 809 0.1+ 0.4+ 850224 809 0.6- O0.6-
850216 809 0.3+ 0.1+ 850224 809 0.4- 0.5-
850217 809 0.1- O.4- 850224 809 0.0 0. 4-
850217 809 0.1- O.5- 850226 809 1.7- O.4-
850217 809 0.2- O0.1- 850226 809 1.2- O. 8-
850218 809 0.4+ 0.2+ 850226 809 1.2- O0.4-
850218 809 0.6+ 0.3+ 850227 809 1.3- 0. 3-
850218 809 0.8+ 0.5+ 850227 809 1.1- 0.0
850219 809 0.3- 0.8+ 850227 809 1.0- O0.1-
850219 809 0.1- 0.8+ 850228 809 0.9+ 0.5+
850219 809 0.0 0. 9+ 850228 809 1.0+ 0.7+
850220 809 0.2- 0.2+ 870929 033 0.3+ 0.4+
850220 809 0.1- 0.4+ 870930 033 0.3- 0.1+
850220 809 0.1- 0.2+ 870930 033 0.2+ 0.1-
850220 675 0.3- 0.8+ 871001 033 1.2- O.6-

(5504)* 1985 FC2 = 1991 RJ25

Eur opean Sout hern

1993 APR 6

Nakano
Q

-0. 78806784

-0.59170818

-0. 16979550
871001 033 1.3+
871001 033 0. 3-
910902 413 0. 5-
910911 675 0.1+
910911 675 0.7+
910913 675 0. 3+
910913 675 0.4+
910916 675 O. 4-
910916 675 0.1+
911003 691 0.9+
911003 691 0. 9-
911003 691 1.0-
930126 364 1.3+
930126 364 0. 3-
930129 886 0. 1-
930129 886 1. 5-
930218 801 0. 1-
930218 801 0.0
930221 801 0.2+
930221 801 0.1+

CO0O0OO0ORRPRPPRPRPOOOROO
o
+

Di scovered 1985 Mar. 22 by E. Bowell at the Anderson Mesa Station of

the Lowel| Cbservatory.
Id. H E. Holt (MPC 20142)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 343. 89745 (2000. 0) P

n 0. 23321867 Peri. 133.70622 -0. 95203974
a 2.6139294 Node 60. 38939 -0. 30079867
e 0. 0756049 I ncl . 13. 68843 +0. 05604008
P 4.23 H 12.6 G 0.15

Resi dual s in seconds of arc

491119 675 0.2+ 0.09- 550313 675 0.3+ 0.4+
491119 675 0.7- 0. 3- 850322 688 (4.2- 0.6+)
491121 675 1.0- 0.3+ 850322 688 2.4- 0. 1-
491121 675 0.2+ 0.3+ 850414 688 1.6+ O0.7-
531010 675 0.2+ 0.7+ 850414 688 0.7- 0. 8-
531010 675 0.8+ 0.7+ 850423 688 (3.6- 1.3-)
550313 675 0.1- 0.0 850423 688 0.7+ 0.5+

(5505)* 1986 VD1 = 1971 OH1 = 1973 AF

WIIlianms
Q

+0. 22647841

-0. 81591979

-0.53196093
910911 675 0.3+
910911 675 0. 3+
910913 675 0.4+
021225 801 0.2+
921225 801 0.5+
930126 801 O. 3-
930126 801 O. 2-

Di scovered 1986 Nov. 6 by P. Jensen at Brorfelde.

Id. S. Nakano (MPC 14790)

0. 2+
0. 1+
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Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano

M 150. 87902 (2000. 0) P Q

n 0. 20215956 Peri . 56. 34058 +0. 96552682 -0.22411700

a 2.8752340 Node 316. 19429 +0. 12562248 +0. 84666849

e 0. 1425055 I ncl . 11. 02684 +0. 22798455 +0. 48262205

P 4. 88 H 11.7 G 0. 15

Resi dual s in seconds of arc

710728 095 1.0- 0.9+ 911010 596 0.1- O.1- 930119 801 0.2- O
730101 095 0.4- 0.7- 911010 596 1.3- O0.4- 930126 801 0.0 0
730103 095 0.2+ 0.5+ 911010 596 0.1+ O0.2- 930126 801 0.0 0
861002 095 0.6+ 0.3+ 911011 801 0.0 0. 3- 930224 801 0.5+ O
861008 095 0.5+ 1.3+ 911011 801 0.0 0. 4- 930224 801 0.0 0
861106 054 0.4- 0.9+ 911108 801 0.2+ 0.0 930226 801 0.3+ O
911010 801 0.1- O. 3- 911108 801 0.2+ O0.1- 930226 801 0.3+ O
911010 801 O0.1- O0.4- 930119 801 0.3+ 0.1-

(5506)* 1987 SV11 = 1971 FGlL = 1973 YU = 1982 HY1 = 1984 WD3 = 1991 WH
Di scovered 1987 Sept. 24 by H Debehogne at the European Southern

Qbservatory.

Id. H Kaneda (MPC 19299)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIliams
M 68.31186 (2000. 0) P Q
n 0. 26913931 Peri. 133.34620 -0. 88406491 -0. 46642496
a 2.3758442 Node 18. 91158 +0. 39801129 -0.78457847
e 0. 1690585 I ncl . 5. 24250 +0. 24498215 -0.40851484
P 3. 66 H 13.1 G 0.15
Resi dual s in seconds of arc
710319 095 0.0 2. 3- 870928 809 0.0 0.1+ 911019 399 0.8- O
731220 095 0.3+ 2.5- 870928 809 0.1+ O0.1- 911029 399 0.7+ O
820419 046 2.4- 0.6+ 870928 809 0.3+ O0.2- 911029 399 1.6+ O.
820419 046 0.4- 2.0- 871001 809 1.6+ 0.0 911031 399 0.0 0
841127 010 0.8+ 1.4+ 871001 809 1.8+ 0.0 911031 399 1.4+ O
841128 010 0.5- 1. 3- 871001 809 2.0+ O.1- 930121 801 1.1+ O
870924 809 1.1- 0.0 911004 691 0.8- 0.1+ 930121 801 0.6+ O
870924 809 0.7- O. 8- 911004 691 0.7- O0.1- 930126 801 0.7+ O.
870924 809 0.5- 0.09- 911004 691 0.8- 0.2+ 930126 801 0.1+ 1
870926 809 1.1- O0.1- 911018 399 1.6- O.2- 930221 801 0.4+ O.
870926 809 0.5- O0.1- 911018 399 1.7- 1.4+ 9030221 801 0.1- O
870926 809 0.3- 0. 3- 911019 399 2.0+ 1.0+
(5507)* 1987 UJ = 1983 VN1

Di scovered 1987 Cct. 21 by K Suzuki and T. Urata at Toyot a.
Id. S. Nakano (MPC 12580), T. Kobayashi (ibid.)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano
M 167. 42257 (2000. 0) P Q
n 0. 23776120 Peri . 20. 92308 +0. 99975253 +0.01417813
a 2.5805289 Node 338. 24332 -0.02024317 +0. 89935026
e 0. 1356340 I ncl . 2.65072 +0. 00922445 +0. 43699895
P 4.15 H 13. 4 G 0.15
Resi dual s i n seconds of arc
831107 046 (2.7- 5.6-) 871025 399 2.1+ 0.8- Y 871115 399 2.1+ O.
831107 046 (1.7- 4.0-) 871025 399 0.6- 0.6- Y 871117 399 1.7+ 1.
831107 046 (3.2- 5.0-) 871025 399 0.9- 0.7+ Y 871117 399 1.0- O.
831108 046 (2.0- 4.4-) 871027 881 2.6- 0.0 871117 399 0.4- 1.
831108 381 (7.4- 1.4-) 871027 881 0.4- 1.5+ 910911 675 1.0+ 1.
831108 381 (5.2- 0.3-) 871031 399 1.0+ 0.2+ Y 910911 675 0.4+ 1.
870925 095 1.1+ 1.5+ 871031 399 1.3- 1.3+ Y 910913 801 0.6+ O.
871021 881 0.9- 0.9+ 871031 399 1.3- 0.2+ Y 910913 801 0.5+ O0.
871021 881 0.8+ 1.2+ 871115 399 0.7- O0.7- 910914 675 0.5+ O.

2+
2+
5+
3+

L4+
.2+

L2+
.4+

. 8-
. 8-
.2+
.2+
1+

.2+
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910928 385 1.1- 1.3- 911109 675 0.1- O0.2- 930214 385 (3.5+ O0.4+)
911001 894 0.4- 0. 3- 911109 675 0.5+ O0.7- 930220 010 1.6- O.5-
911001 894 0.3- 1.1+ 911110 675 0.8- 0. 3- 930220 010 1.4- O. 8-
911003 881 1.2+ 0.3+ 930127 010 0.1- O.4- 930220 010 1.3- O0.7-
911003 881 2.4+ O. 8- 930127 010 0.8+ 1.1- 930224 411 0.1- 0.1+
911008 691 1.2- O0.1- 930127 010 O0.3- 1.3- 930224 411 1.5+ 0.5+
911008 691 1.1- O0.1+ 930129 691 0.7- 0.5+ 930224 411 1.3+ 0.9+
911008 691 1.1- 0.2+ 930129 691 1.1- 0.4+ 930228 385 0.8+ 0.1+
911009 033 0.7+ 1.0+ 930129 691 0.7- 0.3+

911009 033 0.6+ 0.5+ 930214 385 2.0+ O0.4-

(5508)* 1988 EB = 1948 UK = 1969 EV = 1986 SS

Di scovered 1988 Mar. 9 by W Kakei, M Kizawa and T. Urata at the Oohira
Station of the N hondaira Cbservatory.
Id. S. Nakano (MPC 13054)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano

M 82.83241 (2000. 0) P Q

n 0.20542654 Peri.  70.28855 -0. 28945139 -0. 95458666
a 2.8446686 Node  36.77203 +0. 82812863 -0. 28672158
e 0.2251159 I ncl . 6. 77149 +0. 48002173 -0. 08096319
P 4.80 H 12.1 G 0.15

Resi dual s in seconds of arc

481028 094(20. 4+ 30.8+) X 880309 385 (3.5+ 4.0+) 911018 894 0.4+ 0. 3-
690312 095 1.9+ 0.0 880310 385 0.8+ 1.2+ 911107 376 0.3- 0.0
690323 095 2.4- 2.9- 880310 385 1.4- 1.9+ 911107 376 1.6+ 0.9+
860930 046 0.7- 1.8+ 880312 385 2.4- O0.1- 930119 801 0.0 O0.4-
860930 046 2.2- 1.2+ 880312 385 0.2- 0.5- 930119 801 0.1+ 1.0-
861001 046 0.7+ O0.6- 880318 894 0.1+ 1.7+ 930124 801 0.3- 0.9-
861001 046 1.6+ O0.7- 880318 894 0.3- O0.6- 930124 801 0.1- O.8-
861003 046 0.1- 2.1- 880322 883 0.8+ 1.09- 930220 801 0.0 O0.5-
861003 046 0.3- 2.2- 880322 883 0.3+ 0. 8- 930220 801 0.2- 0.9-
880309 385 1.0+ 2.2+ 911015 376 0.2+ O0.1- 930224 801 0.1- 0.1-
880309 385 0.8+ 1.3+ 911018 894 0.6+ 0. 6-
(5509)* 1988 RD3 = 1978 TK = 1990 DX1

Di scovered 1988 Sept. 8 by F. Borngen at Tautenburg.
ld. F. Borngen (k, MPC 16430), B. G Marsden (ibid.)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Mar sden
M 252. 07765 (2000. 0) P Q
n 0. 29936903 Peri . 89. 13566 +0. 14809894 +0. 98895285
a 2.2130852 Node 189. 38803 -0.92190681 +0. 13576811
e 0.1378384 I ncl. 2.19332 -0.35798677 +0. 05949193
P 3.29 H 14.6 G 0.15
Resi dual s in seconds of arc
781004 095 0.8- 0.9+ 900223 033 0.1+ O0.6- 910904 033 1.0- 0.5+
880908 033 0.2- 0.0 910806 033 0.2+ 0. 3- 910905 033 1.1- O0.5-
880908 033 0.1- O0.5- 910807 033 0.4+ 0.1+ 910906 801 0.3+ 0.2+
880909 033 0.1- 0.3+ 910807 801 0.6+ O0.1- 910906 801 0.1+ 0.1+
880910 033 0.0 0. 2- 910807 801 0.4+ 0.0 910908 801 0.0 0.1+
880911 033 0.0 0.0 910807 033 0.5+ 0.8+ 910908 801 0.3+ 0.7+
881014 046 1.5+ 2.1+ 910809 675 1.0+ 0.0 910913 033 0.9- 0.0
881014 046 0.0 1.4+ 910809 675 1.1+ O.4- 910913 033 1.1- O0.2-
881016 046 1.0- 0.2+ 910810 675 0.2- 2.0- 921124 033 0.0 0. 4-
881016 046 (4.0- 2.0+) 910810 675 (0.4+ 2.3-) 921230 033 0.7- 0.5-
881103 033 0.1+ 1.5- 910812 033 0.1+ 0. 3- 921230 033 0.1- O0.6-
881103 033 1.0+ 1.7- 910812 801 0.1- O.6- 930101 033 0.5- 0.0
900223 033 0.4+ 0. 3- 910812 801 0.3- 0.7-
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1988 RL7 = 1936 Q) =
1962 PS

(5510)* 1988 RF7

Di scovered 1988 Sept. 2 by H Debehogne at the European Southern

Observatory.

Id. H Debehogne (d, MPC 14668), S. Nakano (MPC 14953),

(d, MPC 777)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 181. 32255 (2000. 0)
n  0.30395213 Peri. 234.07776
a 2.1907825 Node  109. 48950
e 0.2446084 I ncl . 5. 68846
P 3.24 H 13.8 G

Residual s in seconds of arc (or two dec

360716 078 (4.9- 18.7-)X 880905 809 2
360723 078 (4.8- 53.7-)X 880907 809 O.
390422 020( 0. 05+ 0.05-) 880907 809 O
390422 020( 0. 06+ 0.05-) 880910 809 O
490720 078(10.3- 9.4-)X 880910 809 O
490725 760 1.7+ 0.2+ 880910 809 1.
490725 760 0.8+ 0. 5- 880911 809 O.
620802 760 2.7- 0.7+ 880911 809 O.
620802 760 0.8- 0. 2- 880911 809 O.
880902 809 1.7- 1.3- 880917 809 (2.
880902 809 1.4- 1.1- 880918 809 (1
880902 809 1.1- O0.7- 880918 809 (1
880904 809 0.8- 0.4- 880919 809 (1.
880904 809 0.9- O0.5- 880919 809 (1.
880904 809 0.5- 0.9- 880919 809 (2.
880905 809 1.3+ 1.7+ 910608 293 O.
880905 809 1.7+ 1.3+ 910609 801 O.

(5511)* 1988 TH1 = 1989 VU3 = 1989 WAY

1939 HF =

1949 OD = 1949 XK1

1993 APR 6

Nakano

Di scovered 1988 Cct. 8 by C. S. Shoenmker at Pal onar.

Id. H Kaneda (MPC 18430)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 217. 18743 (2000. 0)

n 0. 08354456 Peri. 117.80149

a 5.1823165 Node 172. 96305

e 0. 1132485 I ncl . 11. 19225

P 11.80 H 9.5 G
Resi dual s in seconds of arc

510730 675 0.0 0. 3+ 891103 809 O.
880910 675 0.1+ 0. 3- 891128 511 1.
880910 675 0.1- 0. 3- 891128 511 1.
881008 675 0.7+ 1.1+ 891128 511 O.
881010 675 0.1- 0.8+ 891128 511 (3
881104 675 0.3- 0. 4- 920204 675 O.
881106 675 0.4- 1. 4- 920204 675 (3
881112 071 (1.2- 3.6+) 920205 675 O
881112 071 (0.8- 4.3+) 930119 801 O.
891103 809 (3.1+ 0.2-) 930119 801 O.
891103 809 1.0+ O.1- 930122 950 O

(5512)* 1988 VD7 = 1981 TL3 = 1981 WV19
Di scovered 1988 Nov. 10 by T. Hiok

O Ki ppes

P Q
+0. 95539308 +0. 28016606
- 0. 22883800 +0. 90225236
-0. 18670094 +0. 32779209
0. 15
mals in units of degrees)
.0+ 0.9+ 910609 801 1.0+
3- 0.1- 910613 801 0.9+
.1+ 0. 2- 910613 801 0.9+
.4+ 0.1+ 910709 801 O.7-
.5+ 0. 2- 910709 801 O.7-
2+ 0. 4- 910711 801 O. 8-
1- 0.4+ 910711 801 O. 8-
3+ 0.3+ 930122 691 O. 8-
7+ 0.2+ 930122 691 O0.6-
0+ 5.8+) 930122 691 O0.6-
6+ 5.6+) 930126 691 O. 3-
7+ 5.8+) 930126 691 O. 2-
7+ 7.04) 930126 691 O. 3-
8+ 6.9+) 930221 801 0.8+
0+ 7.4+) 930221 801 0.6+
2- 0.2- 930226 801 0.5+
3+ 0.4- 930226 801 0.5+
WIlians
P Q
+0. 35658936 +0. 93395855
-0. 91086537 +0. 35320735
-0. 20776985 +0. 05446091
0.15

5- 0.6+ 930122 950 0.1+
3- 0.4- 930123 950 0.0
7+ 0.5+ 930123 950 0.0
8- 0.5+ 930123 675 1. 3-
.4+ 0.0) 930123 675 0.4+
8- 1.5- 930126 801 0.1+
.3+ 1.1-) 930126 801 O. 4-
.3+ 0.5- 930215 950 0.6+
0 O0.6- 930215 950 0. 3+
0 0.2- 930216 950 0.5+
.1+ 0.1+ 930216 950 0.4+

and N. Kawasato at Okut anm.

Id. S. Nakano (MPC 14201), N. S. Chernykh (d,

i bid.)

COOOO000000000000

1+
.4+
.4+
. 5+
. 5+

.2+
. 6-
1+
.4+
.4+



M P. C 21 917

Epoch 1993 Aug.

M 194. 71779 (2000. 0)

n 0. 28648926 Peri . 263. 40664

a 2.2789274 Node 71. 37001

e 0. 2102593 I ncl . 6. 18676

P 3.44 H 13. 3 G
Resi dual s in seconds of arc

520130 675 0.7- 0. 2- 881205 381 1.
520130 675 0.6- 1.2- 881206 381 O.
811007 095 2.5+ 0.5+ 881207 381 O.
811024 675 0.7- O0.4- 881208 381 1.
811025 675 1.5- 0.5+ 881211 877 2.
811025 675 0.6- 0.0 881211 877 O
811026 675 0.6- 0.9+ 881211 888 O.
811027 095 1.8+ 1.1+ 881211 888 O.
881110 877 (0.0 6.2-)Y 881214 888 O.
881110 877 (0.2+ 3.0-)Y 881214 888 O.
881111 877 (2.3- 3.4+)Y 881214 888 (3
881111 877 (2.9- 2.8+)Y 881214 888 (3
(5513)* 1988 WB = 1978 SB6 = 1981 RH4

Di scovered 1988 Nov.

1.0 TT = JDT 2449200.5

27 by W Kakei,

Qohira Station of the N hondaira Cbservatory.

Id. T. Kobayashi (MPC 14356)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 99.59718 (2000. 0)

n 0. 29970937 Peri. 183.86054

a 2.2114095 Node 290. 12354

e 0. 0551832 I ncl . 1.66122

P 3.29 H 13.5 G
Resi dual s in seconds of arc

780928 095 0.5- 0.2+ 881212 372 O.
781004 095 0.2+ 0.5+ 910909 801 O.
810905 095 (2.6+ 5.2+) 910909 801 O.
881127 385 2.8- 0.9+ 910912 675 1.
881127 385 1.3- 0.8+ 910912 675 O.
881129 385 (3.9- 0.2+) 910913 801 O
881129 385 (5.7- 0.6-) 910913 801 O
881130 372 (3.7+ 5.2+) 910914 675 O.
881130 372 0.2- 1.4+ 910914 675 O.
881205 385 (0.8- 4.4-) 910917 675 O
881205 385 (4.6- 0.9-) 910917 675 O
881209 372 2.0+ O.6- 911008 801 O
881209 372 1.9+ O0.5- 911008 801 O
881211 372 0.4- 0.2+ 911009 801 O
(5514)* 1989 BN1 = 1971 U2 = 1975 TB7

Di scovered 1989 Jan.
Id. S. Nakano (MPC 14622)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 60. 67807 (2000. 0)

n 0. 23979891 Peri. 304.14906

a 2.5658893 Node 150. 37021

e 0.1712367 I ncl . 6. 52891

P 4.11 H 13.5

Resi dual s in seconds of arc

711021 805 1.7+ 1.5+ 751010 033
711021 805 0.8+ O0.6- 850220 675
711021 095 1.4- 0.9- 850222 675

G
1
1
1

P
+0. 89917105
-0.34670261
-0. 26699947
0. 15
1+ 0.4+
6+ 0.6+
5+ 0.2+
0+ 0.1+
0- 0.1-
.2+ 1. 4-
5- 0.5-
4- 0. 9-
8- 0.0
3- 0.7-
.6+ 0.7-)
1+ 1.1-)
M Ki zawa
P
-0.40645615

+0. 83905058
+0. 36164558

0.15

5+ 0.0
3+ 0.3+
2+ 0.3+
4- 1.2+
1- 0.0
.6+ 0. 2-
.1+ 0.0
2- 0.1+
6- 0.0
.7+ 0.4+
.2+ 0. 6-
.1+ 0.4+
.2+ 0.3+
.3+ 0.3+
= 1985 DG3

29 by Z. Vavrova at Klet.

P
-0.08144777
+0. 94777981
+0. 30834995

0.15
2- 1.0-
1- 0. 2-
2- 1. 3-

1993 APR 6
Nakano
Q
+0. 42551426
+0. 83512157
+0. 34858225
881215 888 0.0 0.1+
881215 888 0.0 0. 3-
890105 888 0.5- 1.0-
890105 888 0.1+ O. 8-
910815 376 0.9- 0.7+
910815 376 0.4+ 0.0
911002 376 (3.4- 2.1-)
930117 376 0.6+ 0.9+
930117 376 0.8+ 0.7+
930213 376 0.5+ 1.5+
930213 376 0.6+ 1.2+
and T. Urata at the
Nakano
Q
-0.91326473
-0.36130293
-0.18816940
911009 801 0.5+ 0.2+
911107 675 0.2+ 2.6-
911107 675 0.1+ O0.5-
911109 675 0.4+ 2.1-
911109 675 0.2+ 2.5-
930225 372 0.2- 0.5-
930225 372 1.4- 0.7+
930228 372 0.7- O0.3-
930228 372 0.5+ 0.1-
930301 385 0.4+ O0.7-
930301 385 0.6+ O0.4-
930313 385 0.3+ O0.4-
930313 385 0.2- O0.3-
930313 385 0.1- 0.0
Nakano
Q
-0.99509103
-0.09477818
+0. 02847706
890129 046 1.8+ 0.7+
890129 046 2.1+ O.4-
890130 046 0.5- 0. 8-
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890130 046 0.5+ 1.6+ 890305 033 0.4- O0.8- 930126 801 O. 3-
890131 046 0.6+ 0. 3- 910806 675 0.4+ 0. 8- 930126 801 0. 2-
890131 046 0.3- O0.6- 910806 675 0.2+ 1.1- 930220 801 O.5-
890201 046 (3.7- 0.3+4) 910810 675 0.6+ 0.2+ 930220 801 0. 2-
890201 046 (4.4- 0.7-) 910810 675 0.1- 0. 2- 930225 801 O. 3-
890305 033 0.6- 1.1- 930120 801 0.5+ 0.6+ 930225 801 1.1-
(5515)* 1989 EL1 = 1976 HF

Di scovered 1989 Mar. 5 by E. F. Helin at Pal onar.
Id. S. Nakano (MPC 14624)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano
M 341. 02415 (2000. 0) P Q
n 0. 22680358 Peri . 45. 18966 -0.79841984 +0. 60117994
a 2.6629894 Node 171.57145 - 0. 59636400 -0.78198712
e 0.2279397 I ncl . 13. 12869 - 0. 08292006 -0. 16455646
P 4.35 H 12.4 G 0.15
Resi dual s in seconds of arc
760423 095 0.8- 0.7+ 890428 675 0.6+ 1.2- 900918 675 0.7+
760503 095 1.3+ 1.7+ 890501 675 0.4+ 1.4- 900919 675 1.4+
890305 675 1.8- 1.7- 890501 675 0.2+ 1.1- 900919 675 0.0
890305 675 2.5- 1.09- 900817 675 1.5- 0.3+ 930120 596 0. 5-
890306 033 0.7+ 0.9- 900817 675 0.3- O0.6- 930120 596 1. 4-
890306 033 0.0 1.0- 900820 675 1.1- 0.3+ 930126 801 0.8+
890306 675 (1.7- 2.9-) 900820 675 1.7- O0.4- 930126 801 0.9+
890406 675 0.2+ 0.3+ 900913 675 (0.7+ 2.7-) 930218 801 0.1+
890406 675 1.5+ 1.2+ 900913 675 (0.6+ 3.4-) 930218 801 O0.1-
890408 675 0.7- 0.6+ 900916 675 (3.8- 1.3+4) 930220 801 0.1+
890408 675 0.1- 0. 3- 900916 675 1.4+ 0.1+ 930220 801 0.3+
890428 675 (0.4+ 3.9-) 900918 675 2.2+ 1.9-
(5516)* 1989 JK = 1983 YA = 1990 Q7

Di scovered 1989 May 2 by E. F. Helin at Pal omar.
Id. B. G Marsden (MPC 17443)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Mar sden
M 31. 34705 (2000. 0) P Q
n 0.23749839 Peri . 35. 64901 -0.95441038 +0. 28907872
a 2.5824323 Node 160. 74090 -0. 29816910 -0. 93496691
e 0.1713077 I ncl . 13. 03478 +0. 01400074 - 0. 20559760
P 4.15 H 12.8 G 0.15
Residual s in seconds of arc
831229 567 0.1- 2.5+ 890601 675 (0.9- 3.0-) 900820 809 0.4+
831229 567 (2.6+ 4.5-) 890602 675 1.1- 1.1+ 900820 809 0. 4-
890502 675 1.5+ 0.5+ 890602 675 (6.5- 2.3+) 900820 809 0. 1-
890502 675 1.0+ 0.6+ 890602 675 (1.6- 6.9-) 900826 809 O.7-
890504 675 0.3- 0.4+ 890604 675 0.2+ 0.2+ 900826 809 0.0
890504 675 1.2- O0.5- 890604 675 1.3+ 0.4+ 900826 809 O. 3-
890529 675 0.1+ 0.1+ 890606 675 1.5+ O0.9- 930124 801 0.2+
890529 675 (2.8- 0.8+) 890606 675 (2.3+ O0.4+) 930124 801 0. 3+
890530 675 2.1- 2.0- 890705 675 0.3- 1.8- 930126 801 0.7+
890530 675 (0.1+ 3.8+) 890710 675 0.5+ 0. 2- 930126 801 (0. 2+
890531 675 0.6+ 1.7+ 890710 675 1.0- 0.0 930220 801 0.2+
890601 675 0.8+ 0.2+ 900816 809 0.3+ 1.6+ 930225 801 0. 2-
890601 675 1.1- 1.8+ 900816 809 0.5+ 0.8+ 930225 801 0.9-
890601 675 (0.1- 4.9-) 900816 809 0.4- 0.9+

(5517)* 1989 LJ = 1980 BK2
Di scovered 1989 June 4 by E. F. Helin at Pal omar
Id. G V. Wllianms (MPC 17208)

COO0O0o0o

COo0ooOoRrrRONE

CORPNOOORrOOO000O
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Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians
M 25.80185 (2000. 0) P Q
n 0. 23626632 Peri. 116.02698 -0.87033151 +0. 42530241
a 2.5914023 Node 90. 01575 -0.49154861 -0. 78099603
e 0. 1200091 I ncl . 14. 37551 +0. 03005054 -0.45734348
P 4.17 H 12.3 G 0.15
Resi dual s in seconds of arc
800123 095 1.3+ 2.7+ 890705 675 1.3- 2.0- 920102 801 0. 3+
890604 675 0.7+ 1.1+ 890706 675 1.9+ 1. 3- 920107 801 0.1+
890604 675 1.6- 1.8+ 890706 675 1.7+ 2.0- 920107 801 0.2+
890606 675 1.2+ 2.1+ 900922 675 0.9+ 0.3+ 930119 801 O. 8-
890606 675 0.0 0. 6+ 900922 675 0.5- 1.3+ 9030125 801 1.3+
890629 675 0.6- 2.2- 900924 675 0.6+ 0.3+ 930125 801 1.0+
890629 675 0.5- 0. 6- 900924 675 0.7- 0.7+ 930218 801 0.0
890701 675 1.5- O0.1- 911207 675 0.1- 1.5- 030218 801 0.1+
890701 675 2.5- 0.2+ 911207 675 0.0 0. 6- 930220 801 0.4+
890705 675 1.7- 0.7- 920102 801 0.1+ O. 8- 930220 801 0. 3+
(5518)* 1989 YF = 1970 EH1 = 1973 AF4 = 1980 DR2

Di scovered 1989 Dec. 30 by J. M Baur at Chions.
ld. G V. Wlliams (MPC 16435), H. Kaneda (ibid.)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians
M 237. 75231 (2000. 0) P Q
n 0. 28791508 Peri. 140. 24057 -0.07973356 +0. 99065560
a 2.2713973 Node 124.91042 -0. 94545508 -0. 03998529
e 0. 1844547 I ncl . 7.75483 -0.31584372 -0.13039422
P 3.42 H 12.5 G 0.15
Resi dual s in seconds of arc
700313 095 0.1- 0.4+ 900105 400 0.5+ 2.1+ 910512 801 O. 1-
730103 095 (1.3- 4.5-) 900217 567 0.6+ 0. 3- 910513 801 0.0
800220 095 0.3+ 2.2- 900217 567 0.5+ 1.2- 910513 801 O. 4-
891230 567 0.4+ 1.0+ 900218 567 0.8+ 0. 3- 021224 801 0. 4-
891230 567 0.1+ 0.6+ 900218 567 0.0 0. 6- 921224 801 O. 3-
891231 567 0.7- O0.1- 900222 567 0.2- 0.1+ 921228 801 O. 4-
891231 567 0.0 0.7- 900222 567 0.1+ 0.2+ 021228 801 O. 3-
900102 567 1.4+ 0.5+ 900224 567 1.6- 0.4+ 030221 801 0.4+
900102 567 0.3+ 0.9+ 900224 567 1.6- 0.5+ 930221 801 0.2+
900104 567 0.8+ 0.1+ 910419 801 0.7+ 0.0 930225 801 1.5+
900104 567 0.3- 0.1+ 910419 801 0.3+ 0.1+ 9030225 801 0.1+
900105 400 1.7- 0.3+ 910512 801 O0.3- 0.2+
(5519)* 1990 B4 = 1968 UR2 = 1979 SF4

Di scovered 1990 Aug. 23 by H E. Holt at Pal onar.
ld. H Kaneda (MPC 17640), R Nagata (ibid.)
Epoch 1993 Aug. 1.0 TT = JDT 2449200. 5 WIlliams
M 89. 32812 (2000. 0) P Q
n 0. 17457878 Peri. 281.64120 +0.17917280 -0.98282846
a 3.1706021 Node 157. 88927 +0. 94212450 +0. 15849430
e 0. 0248828 I ncl . 6. 72933 +0. 28336995 +0. 09448695
P 5.65 H 12. 4 G 0.15
Resi dual s in seconds of arc
681023 095 0.7+ 1.0- 710513 675 0.8+ 0.5+ 900816 809 0. 8+
710324 675 (0.7+ 2.5-) 710513 675 2.1- 1. 3- 900816 809 0.3+
710326 675 0.7- 0. 3- 710514 675 0.0 1.2+ 900818 809 0.0
710326 675 0.3+ O0.5- 710514 675 0.0 1.3- 900818 809 1. 4-
710327 675 (0.0 3.4-) 710516 675 1.0- 1.0- 900818 809 0. 9-
710402 675 1.2- O0.2- 710516 675 1.4+ O0.7- 900822 675 0.8+
710416 675 0.1+ O0.7- 790924 095 0.6- 1.2+ 900822 675 0. 4-
710416 675 0.4+ 1.4- 900816 809 0.7+ 0.2+ 900823 675 0.7+

OpoOrOOOROO cooo0000RRO

PPPOOO0OO

.4+

1+
1+
. 2-

. 0-
. 2-

. 0+
.9+



M

900823
900824
900824
900824
900826
900826
900826
900829
900829
900910
900910
900910
900911
900911
900911

(5520) *

P. C

675
809
809
809
809
809
809
675
675
809
809
809
809
809
809

CO0O0O0ORrOO0OORRRFO

1990

RB = 1979 OR7 = 1982 DUl
Di scovered 1990 Sept.

21 920
.5+ 1.7-
.9+ 0.6+
.1+ 0.1+
.1+ 0.5+

4- 0.4+
.+ 0.7+
.1+ 0.8+
.5+ 2. 2-
.8+ 1.8-

2- 0.6+
.1+ 0.3+
.3+ 0.3+
.1+ 0.4+
.2+ 0.6+
.5+ 0.4+

Ni hondai ra Cbservatory.
Id. T. Uata (MPC 17215, MPC 19504)

Epoch 1993 Aug.

M 209. 54526

n 0. 18925082

a 3. 0045369
e 0. 1047298
P 5. 21

Resi dual s in seconds of arc

790721
790724
790727
820226
900912
900912
900917
900917
900920
900920
900920

(5521) *

Di scovered 1991 Aug.
Id. G V. Wllianms (MPC 19309,
Epoch 1993 Aug.

ooOom

~N~~

gaia

—~
RPORORRRRENE

1991

. 1-

8-

. 0+
. 5+

2-

.4+
. 5+
.3+
1+
L2+
.3+

PML

COoNROROORRY

900912
900912
900912
900912
900913
900913
900913
900913
900913
900914
900914
911106
911106
911106
911107

809
809
809
809
809
809
675
675
809
809
809
809
809
809
675

CO0O0OO000ooRRERPREE

POOO0OOrO0000RO

.9+
. 0+
. 8+

5-
6-
5-

1-
3-

1+
.4+

O-
0-

911107
911109
911109
911109
911109
930126
930126
930127
930127
930224
930224
930226
930226

1993 APR. 6
675 (0.0
809 0. 8-
809 0.3+
675 (1.4+
675 0. 6-
801 O. 1-
801 0.1+
801 0.1+
801 0. 2-
801 0.1+
801 0. 2-
801 0.2+
801 0. 8+

12 by T. Urata at the Oohira Station of the

1.0 TT = JDT 2449200. 5

(2000. 0)

Peri . 56. 39616
Node 293. 19177
I ncl . 8.87610
H 11. 8

. 5+4) 900920 885
. 3- 900920 885
. 0- 900927 385
. 8+ 900927 385
6- 011228 385
8- 911228 385
5- 920104 898
5- 920104 898
. 6-) 920110 385
8- 920110 385
2- 920112 898

1991 TA = 1958 TV
15 by E. F.
unpubl i shed),
1.0 TT = JDT 2449200.5

M 156. 02650 (2000. 0)

n 0. 23836403 Peri . 266. 40692
a 2.5761762 Node 91. 09465
e 0. 1948007 I ncl . 11. 13932
P 4.13 H 12. 4

Resi dual s in seconds of arc

520130 675 0.3+ 0.5+ 910815 675
520130 675 1.0- 0.5+ 910815 675
581015 760 0. 3- 1.6+ 910816 675
581015 760(23.9- 2.9-) 910818 413
740716 808 0.7- O0.5- 910818 413
740717 808 0.5+ 0.3+ 911001 413
740718 808 0.6+ O0.1- 911002 413
791223 095 (5. 3- 1.0+) 911009 413

P
+0. 97436507
-0. 22053641
+0. 04445678
0.15
8+ 0.7+
1+ 1.1+
0- 0.6+
0- 4.2+4)
9- 0.5-
.7+ 0.7-
0 0.3+
6+ 0. 8-
5- 1.9-
7+ 0.9-
5- 1.5+

Hel i n at

POOOOREANOO O

COOOO00o O

Nakano
Q
+0. 17463397
+0. 86601095
+0. 46853817
920112 898 0. 7-
930225 905 1. 1-
930225 905 0. 2-
930225 905 0.7+
930228 385 0.1+
930228 385 0. 9-
930228 385 0. 3-
930313 385 0. 4-
930313 385 0.1+
930313 385 0. 6-

1974 OC = 1979 YEG6
Pal omar .

-0.19438758
0.15

2- 0. 8-

4+ 0. 1-

5+ 0.0

0 0. 3-

5- 1.0+

8+ 0. 6-

0 0. 4-

1- 0.0

P
+0. 98025020
+0. 03637316

S. Nakano (i bid., unpubl
WIlians
Q
+0. 04241154
+0. 92140533
+0. 38628159
911013 413 1.0-
930126 801 0.2+
930126 801 0.5+
930218 801 0.1+
930218 801 0.5+
930221 801 O0.4-
930221 801 0. 2-

3.
L2+
. 8-
. 5-)
. 6-
1
4+
L1+
1+
L3+
4+
L2+
.5+

OCOO0OO0OOCOOORNELEF

PRPOOOORRER

8-)

shed)

coococooor

. 0-
.2+
L2+

4-

. 9-
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(5522)* 1991 PJ5 = 1954 WG = 1954 W. = 1969 UH2 = 1980 RQL

Di scovered 1991 Aug. 3 by E. W Elst at the European Southern
Observatory.
ld. B. G Marsden (MPC 19310), O Kippes (d, MPC 1750), S. Kanda (d,

MPC 1753)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Mar sden
M 94.68910 (2000. 0) P Q
n 0. 26256789 Peri. 139.89364 +0. 30978673 - 0. 95056333
a 2. 4153216 Node 292. 05031 +0. 86630027 +0. 29149371
e 0. 1838043 I ncl. 1.32818 +0. 39186225 +0. 10705502
P 3.75 H 13.5 G 0.15
Residual s in seconds of arc
541116 760 0.2+ 1.3+ 910805 809 (4.3+ 0.4+) 930128 010 0.1+
541116 760 1.5- 0.7+ 910904 809 0.3+ 1.5+ 930128 809 1.0-
541117 760 (0.8+ 3.6+) 910904 809 0.3+ 1.0+ 930128 809 1.1-
541117 760 0.1+ 2.0+ 910904 809 0.1+ 1.4+ 930214 877 0.6+
691018 095 1.5- O.8- 910905 809 0.9- 0.3+ 930214 877 0. 4-
691105 095 1.4+ 0.0 910905 809 0.9- 1.0+ 930217 877 (2.5+
800908 095 0.5- 2.6- 910905 809 0.4- 1.2+ 930217 877 (2.2+
800914 688 1.6+ 1.4- 910906 809 0.3+ 0.5+ 930218 511 O. 3-
800914 688 2.1+ 2. 3- 910906 809 0.6- 0.7+ 930219 511 (O. 8-
910803 809 (3.9+ 0.2+) 910906 809 1.4- 1.0+ 930219 511 0.1+
910803 809 (3.1+ 0.0) 910907 809 0.7+ O0.4- 930219 511 (3.5-
910803 809 (3.0+ 0.7+) 910907 809 0.2- 0.4- 930221 801 0.3+
910804 809 (2.7+ 1.2+) 930123 809 0.1+ 1.6- 930221 801 0.4+
910805 809 (4.6+ 0.7-) 930128 010 0.1- 1.0+ 930224 801 0.6+
910805 809 (4.3+ 0.0 ) 930128 010 0.2- 0.9+ 930224 801 1.4+
(5523)* 1991 PH8 = 1980 DB5 = 1987 UX7 = 1989 AH1

Di scovered 1991 Aug. 5 by H E. Holt at Pal omar.
ld. G V. Wllianms (MPC 19506), A. Lowe (ibid.)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians
M 198. 91110 (2000. 0) P Q
n 0. 20668492 Peri. 176.19125 -0. 09528401 +0. 99372556
a 2. 8331106 Node 88. 33451 -0.91484890 -0. 06422404
e 0.0127693 I ncl. 3. 35917 - 0. 39239323 - 0. 09156850
P 4.77 H 12.2 G 0.15
Residual s in seconds of arc
800221 095 0.6+ 2.2+ 910710 809 0.7- 0.9- 910807 675 0.8+
871023 095 0.6- 2.3+ 910710 809 0.8- 1.0- 921028 400 1.0+
890113 400 0.8+ 0.2- 910711 809 0.9- 0.5+ 921028 400 0.1+
890113 400 1.2- 1.1- 910711 809 0.0 0. 5+ 921102 400 O0.1-
890113 400 0.4+ 0.6+ 910711 809 0.4+ 0.6+ 921102 400 1.9-
890115 400 0.2- 0.5+ 910712 809 (9.2+ 4.9-) 930125 801 0.0
890115 400 1.4+ 0.3+ 910805 675 (0.7+ 11.6+) 930126 801 0.4+
890115 400 0.6- 0.4+ 910805 675 1.6+ 1.3+ 930126 801 0.6+
910710 809 0.9- O0.8- 910807 675 (3.1+ 1.7+) 930127 801 0.0
(5524)* 1991 RA30 = 1954 KB = 1979 EG = 1983 HE1l = 1988 W4

Di scovered 1991 Sept. 15 by H E. Holt at Pal omar.
Id. K [Ichikawa (MPC 20931), S. Nakano (MPC 21579)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano
M 293. 44242 (2000. 0) P Q
n 0.27076115 Peri. 119.68703 -0. 66004690 +0. 74097097
a 2.3663473 Node 108. 47058 -0.72641753 -0. 58757529
e 0. 0270460 I ncl. 7.49338 -0.19145669 -0. 32514197
P 3.64 H 12.9 G 0.15
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Resi dual s in seconds of arc

540530 760 1.3+ 0.6+ 910914 675 0.4- 0. 4- 921226 894 (3.4- 1.
540530 760 1.8- 1.0- 910915 675 0.2+ O0.5- 921226 894 2.4- 1.
790304 010 0.1+ O.1- 910915 675 0.2+ 0. 3- 930119 801 0.7+ O.
790304 010 0.1- O0.1- 910915 675 0.0 0. 9- 930119 801 0.3+ O.
830419 688 0.9+ 2.4- 910915 675 0.3- O0.8- 930120 385 0.6+ O.
830419 688 0.8- O0.7- 910916 675 0.2+ 1.4- 930120 385 1.0+ O.
881112 675 1.2+ 0.4+ 910916 675 0.6+ O0.7- 930121 801 0.4+ O.
881113 675 0.2- 2.1+ 921222 894 1.7- O0.6- 930121 801 0.5+ O.
910914 675 0.3+ 1.0- 921222 894 0.5- 1.1-

(5525)* 1991 TS4 = 1980 FO7 = 1981 SX = 1983 CH1 = 1983 DW= 1983 EV3
Di scovered 1991 Cct. 15 by N. Kawasat o at Uenohar a.
Id. S. Nakano (MPC 19510), B. G Marsden (d, ibid.)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano

M 237.50185 (2000. 0) P Q

n 0. 29766791 Peri. 342.78097 +0. 82322143 +0. 56632529

a 2.2215088 Node 342. 54854 -0.50400845 +0. 69679186

e 0. 1509097 I ncl . 7.62172 -0. 26130816 +0. 44017811

P 3.31 H 13.0 G 0.15

Resi dual s in seconds of arc

800323 809 0.8- 0.5+ 911007 364 1.1+ 0.5+ 911212 376 0.9- 0.
810929 704 1.2+ 1.2+ 911007 364 0.2+ 0.0 930119 801 0.6+ O.
810929 704 2.0- 1.6+ 911013 364 0.3- 2.3- 930119 801 0.6+ O.
810930 704 0.8- 1.7+ 911013 364 0.2+ O0.7- 930121 801 0.9+ O.
830211 688 2.0+ O.6- 911015 376 0.1+ 0.7- Y 930121 801 0.8+ O.
830211 688 0.1+ 1.09- 911015 376 0.0 0.5- Y 930213 376 0.1- 1.
830219 688 2.5- 0. 4- 911105 376 1.1- 0.5+ 930213 376 0.2+ O.
830315 095 1.7- 0.4+ 911105 376 1.0- O.1- 030225 801 0.3+ O.
910914 675 1.1+ 1.1- 911107 376 0.7+ 0.1+ 930225 801 0.4+ O.
910914 675 0.8+ 1.3- 911107 376 0.3- 0.2+

(5526)* 1991 UP1 = 1948 UB = 1982 SE7 = 1990 MD

Di scovered 1991 Cct. 18 by T. Urata at the Oohira Station of the
Ni hondai ra Qbservatory.
Id. S. Nakano (MPC 19512), T. Urata (ibid.)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Urata

M 170. 36225 (2000. 0) P Q

n 0. 22980431 Peri. 151.05836 +0. 95472530 -0. 24830709

a 2.6397569 Node 224. 32957 +0. 20717750 +0. 95019833

e 0.1622120 I ncl . 13. 55995 +0. 21348790 +0. 18832611

P 4.29 H 12.3 G 0.15

Resi dual s i n seconds of arc

481028 062 0.6- 0.9+ 911018 385 1.4+ 0.9+ 930215 385 0.6+ O
481028 062 0.7+ 1.7- 911103 385 0.1- 1.3- 930215 385 0.2+ O
810508 675 0.5+ 0. 6- 911103 385 0.5+ 1.2- 030228 385 1.0- O.
810509 675 0.7- 0.2+ 911104 385 0.3- 0.9+ 930228 385 0.7+ O
820917 095 (1.9+ 7.1+) 911104 385 2.0+ 0.1+ 930228 385 0.4- 1
900622 675(10.1+ 11.9+) 911212 385 0.8- 0.1- 930313 385 0.5- O
900622 675(10.2+ 11.5+) 911212 385 1.8- 0.5+ 930313 385 0.0 0
900623 675(10.2+ 6.7+) 911213 385 0.3- 0.1- 930313 385 0.2+ O
900623 675 (8.4+ 13.8+) 911213 385 1.2- 0.3+

911018 385 0.3+ 0.3+ 930120 385 0.4+ 1.1-

(5527)* 1991 U = 1981 UMR5 = 1990 HB5
Di scovered 1991 Cct. 31 by S. Ueda and H Kaneda at Kushiro.
Id. S. J. Bus (k, MPC 20510), G V. WIlliams (ibid.)
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Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians
M 293. 54305 (2000. 0) P Q
n 0. 29594616 Peri. 172.74939 +0. 20457710 +0. 97696390
a 2.2301166 Node 109. 04092 -0.90127293 +0. 21221234
e 0.1278193 I ncl . 3.68432 -0. 38191010 +0. 02252679
P 3.33 H 13.0 G 0.15
Resi dual s in seconds of arc
811025 675 0.6+ O0.6- 911104 399 0.3- 0.0 930215 399 0. 8-
811026 675 0.2- 0.7- 911109 399 0.7- 0.8+ 930215 399 0.5+
900419 095 0.5+ 0.2+ 911109 399 2.0- 1.9+ 930221 399 1.1-
900419 095 0.5- O0.2- 911204 399 0.9- 0.5+ 930221 399 1.1-
911018 399 0.9+ O0.5- 911204 399 1.6+ 0.7+ 930224 801 0.0
911018 399 1.0+ 0.5+ 911207 399 0.5+ O0.6- 930225 399 1.1-
911019 399 1.7+ O0.2- 911207 399 0.6+ 0.0 930225 399 1.6+
911019 399 2.2+ 1.0+ 930119 801 0.4+ O0.4- 930226 801 0.3+
911031 399 1.5- 1.0- 930119 801 0.2- O0.8- 930226 801 0.3+
911031 399 1.4- O0.8- 930121 801 1.0+ 0.2+
911104 399 1.8- 1.0- 930121 801 0.3+ 0.0
(5528)* 1992 AJ = 1957 BC = 1977 B4 = 1983 CE = 1990 SC18

Di scovered 1992 Jan. 2 by S. Ueda and H Kaneda at Kushiro.
Id. G V. WIllians (MPC 20031)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians
M 93. 05106 (2000. 0) P Q
n 0. 16815050 Peri. 345.20750 - 0. 59445206 -0. 78405272
a 3.2509025 Node 140. 79903 +0. 76349529 -0.62001989
e 0. 0359643 I ncl . 16. 41139 +0. 25239193 +0. 02892528
P 5.86 H 10.9 G 0.15
Resi dual s in seconds of arc
540928 675 1.5- O0.1- 920104 399 0.5- 0. 3- 920301 801 0.0
540928 675 0.9+ 0.5+ 920104 399 0.8- 2.1+ 920301 801 0.6+
570121 024 0.9+ 1.0+ 920110 402 0.3+ 1.0- 920304 801 0.5+
770818 095 1.2- 1.6+ 920110 402 1.8+ O0.4- 920304 801 0.6+
830717 688 0.6+ 1.0- 920111 402 0.6+ 0. 8- 920401 801 0.6+
830717 688 0.7+ 2.2- 920111 402 0.0 0. 5- 920401 801 0.5+
900928 413 0.1+ 0. 2- 920124 399 0.6- 0. 4- 930119 801 0.3+
900928 413 0.2+ 0.8+ 920124 399 0.8+ O0.6- 930119 801 O. 3-
920102 399 0.5- 1.3+ 920128 399 1.0- 0.2+ 930220 801 0.2+
920102 399 1.4- 0.9+ 920128 399 2.0- 0.6+ 930220 801 0.7+
(5529)* 2557 P-L = 1990 FN1

Di scovered 1960 Sept. 24 by C. J. van Houten and |I. van Houten-

G oenevel d on Pal omar Schm dt plates taken by T. Cehrels.
ld. H Kaneda (MPC 16438)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 312. 30817 (2000. 0)

n 0. 28749824 Peri. 234.47243

a 2.2735923 Node 14. 50976

e 0.1714771 I ncl . 4.81362

P 3.43 H 13.1 G
Resi dual s i n seconds of arc

600924 675 0.5- 0. 8- 601025 675 O.
600926 675 0.3- 0.1- 601026 675 O.
600928 675 0.2+ 0.2+ 900329 400 O.
600929 675 0.7+ 0.5+ 900329 400 O.
601017 675 0.1- 0.3+ 900330 400 (2.
601022 675 0.3- 0.4- 900330 400 (2.

P
- 0. 35937731
-0. 82672616
-0. 43286466
0.15

6+
1+
7+
9+
6+
7+

NWOFROO

WIIlianms

+0.
- 0.
- 0.

900430
900430
911018
911018
911019
911019

Q
93295548
30784540
18661534

808
808
399
399
399
399

(7.2-
0. 8-
0.7+

(4. 3+
0.0
1.3+

0.
0.
0.

. 6+
1
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911029 399 1.6- O.5- 911031 399 0.6- 1.0+ 930218 801 0.3+
911029 399 0.3- 1.1- 930121 801 0.2- O.3- 930218 801 0. 4-
911031 399 0.7- 0.3+ 930121 801 0.0 0. 2-

(5530)* 2835 P-L = 1981 UX27

Di scovered 1960 Sept. 24 by C. J. van Houten and |I. van Houten-
G oenevel d on Pal omar Schmi dt plates taken by T. CGehrels.
Id. E. Bowell (MPC 20648)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians

M 52.64712 (2000. 0) P Q

n 0. 28354385 Peri. 114.91127 -0.66176451 -0.74870890

a 2.2946823 Node 16. 70557 +0. 62998008 -0. 58336586

e 0. 1520243 I ncl . 7.75028 +0. 40643920 -0.31483210

P 3.48 H 13.8 G 0.15

Resi dual s in seconds of arc

550420 675 0.7- O0.6- 601017 675 0.0 0. 4- 930121 801 0.0

550420 675 0.2- 0.2- 601017 675 0.2+ O0.5- 930121 801 0.1+
600924 675 0.0 0. 6- 601026 675 0.7+ 0.3+ 930126 801 O. 1-
600926 675 0.7+ 1.0+ 811024 675 0.4+ 0.4+ 930126 801 0.0

600927 675 0.2+ 0.7+ 811025 675 0.5+ 1.1- 930220 801 0.6+
600928 675 0.4- O0.4- 811026 675 1.7- 0. 3- 930220 801 O. 1-

(5531)* 1051 T-2 = 1980 FD

Di scovered 1973 Sept. 29 by C. J. van Houten and |I. van Houten-
G oenevel d on Pal omar Schm dt plates taken by T. Gehrels.
Id. S. Nakano (MPC 15075)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano

M 33.42344 (2000. 0) P Q

n 0.21897244 Peri. 306.39924 -0. 58698070 -0. 80959879

a 2.7261082 Node 179. 53160 +0. 79637118 -0.57780071

e 0. 0954769 I ncl . 13. 14474 +0. 14576218 -0.10342213

P 4.50 H 13.1 G 0.15

Resi dual s i n seconds of arc

730919 675 1.2+ 1.1- 730929 675 1.0- 0.3+ 800323 809 0. 3+
730919 675 0.5+ 1.2- 730930 675 0.5+ 0.2- 910917 675 0.3+
730920 675 0.6+ 0. 2- 730930 675 0.7- 0.2- 910917 675 0.8+
730924 675 1.4+ 1. 3- 731004 675 0.8+ 1.5- 911106 801 O0.9-
730924 675 0.1+ O0.6- 731004 675 0.2+ 0. 3- 911106 801 O. 6-
730925 675 0.8- 2.1- 731005 675 0.2- 1.2- 021225 801 O. 3-
730925 675 1.1- 2.5+ 731005 675 1.1+ O. 3- 921225 801 O. 2-
730925 675 0.5- 0.1+ 800316 046 0.7+ 1.09- 930121 801 O. 6-
730925 675 1.5- 2.5+ 800316 046 0.5+ 2. 3- 930121 801 O. 5-
730929 675 0.2+ 1.2+ 800317 046 0.8- 0. 6- 930127 801 0.8+
730929 675 0.1+ O0.6- 800317 046 1.3- 2.5+ 930127 801 0. 8+
1929 TD1 = 1978 SR5

Id. S. Nakano (MPC 9684)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians

M 6.35048 (2000. 0) P Q

n 0. 26173067 Peri. 290.90563 +0. 92666995 +0. 37339567

a 2.4204696 Node 47.19711 -0.31932887 +0. 84256521

e 0. 1844475 I ncl . 3. 36850 -0.19827224 +0. 38814888

P 3.77 H 14.5 G 0.15

Resi dual s in seconds of arc

291001 690 1.4+ O0.2- 291012 690 1.3+ O0.5- 780927 095 0. 5-

291005 690 0.3- 0.1+ 770424 675 0.2+ 0.1+ 781003 095 1. 5-
291011 690 2.3- 0.5+ 770425 675 0.2- 0.1- 781007 095 2.0+

0.
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1964 UP = 1986 RH

Id. C
Epoch

M 97.
n 0.
a 2.
e 0.
P 3.
Resi du
641030
641111
641127
860906
860908
860911

M Bardwel | (MPC 11241)

1993 Aug. 1.0 TT = JDT 2449200.5
88766 (2000. 0) P
30988736 Peri. 357.06843 +0. 45287247
1627192 Node 299. 85521 -0. 81685867
1471387 I ncl . 3.21644 -0.35727921
18 H 14.0 G 0.15
als in seconds of arc

330 1.8- 0.7+ 860912 054 1.3+ 0.7+
330 1.9+ O0.8- 861003 801 0.0 0.1+
330 (7.4+ 0.3+) 861006 801 0.9+ 1.0-
095 1.8- 0.9- 890701 675 1.2+ O.6-
054 (6.1+ 1.94) 890701 675 0.3+ 0. 3-
054 0.1+ 0.4+ 890703 675 0.8+ 1.1-

1969 TR1 = 1928 SK = 1986 TA

Id. B.
Epoch

M 15.
n 0.
a 2.
e 0.
P 3.
Resi du
280922
281007
691008
691013
691016
691104
691111
691113
860903
860907
860911
860914
860930
861001

G Marsden (MPC 11341, unpubli shed)

1993 Aug. 1.0 TT = JDT 2449200.5

33869 (2000. 0) P
28870793 Peri. 346.68228 +0. 93974806
2672369 Node 353. 32442 -0.31046233
2693316 I ncl . 1.94698 -0.14313185

41 H 13.5 G 0.15

als in seconds of arc

024 0.9+ 0. 3- 861001 552 0.9- O0.7-
024 1.7- 2.3+ 861002 026 0.4- 0.5+
095 2.2- 2.7+ 861002 552 0.4+ 0.7+
095 (1.0- 4.7+) 861002 552 0.8+ 1.9+
095 0.2+ 2.0+ 861003 552 0.1+ 0.7+
095 (6.5- 0.7-) 861003 552 0.5+ 1.7+
095 (3.8- 0.4-) 861004 026 0.7- O.6-
095 (0.4+ 4.3+) 861004 552 0.2- 0.2+
026 0.4+ 0.2+ 861004 552 0.5- 0. 4-
026 0.8- 0.5- 861006 026 0.5+ 0. 3-
026 0.2- 1.3- 861006 026 0.3- 0. 4-
095 0.3- 0.3- 861010 095 0.7+ 1.4-
552 1.1- 0.7- 861010 552 0.8- 0.9+
552 0.4+ 0.6- 861010 552 1.1- 0.2+

1973 QOL = 1956 SA = 1990 RT4

Id. B.
Epoch

M 243.
n 0.
a 2.
e 0.
P 4.
Resi du
560927
560927
730829
730902
730927

G Marsden (MPC 17624, unpubl i shed)

1993 Aug. 1.0 TT = JDT 2449200.5

78529 (2000. 0) P
23203860 Peri . 36. 09660 +0. 99067974
6227842 Node 317.81817 -0. 13290622
2932846 I ncl . 7.82703 +0. 02982614
25 H 13.5 G 0.15

als in seconds of arc

760 0.1- 1.3- 900829 095 (3. 1+ 12.8+)
760 0.1+ 1.3+ 900829 095 (2.1+ 11.3+)
095 0.8- 0.0 900915 675 0.6+ O0.6-
095 0.7+ 0.0 900915 675 1.0+ O0.2-
095 (9.1+ 4.9+) 900917 675 0.9- 0.2+

1977 QO3 = 1986 TA7

Id. T.

Kobayashi (MPC 12005)

1993 APR

Bar dwel |
Q
+0. 89024635
+0. 39243045
+0. 23121371
890703 675 1.2+
890726 403 0.2+
890726 403 0.0
890731 801 1.4-
890801 675 (3. 2-
890801 675 2. 3-
WIIlianms
Q
+0. 34184498
+0. 84852498
+0. 40391506
861011 552 1.0+
861011 552 0.1+
861011 095 0.2+
861023 026 1.1+
861024 552 2.1+
861024 552 0.8+
861029 552 0.4+
861029 552 1.9+
861107 552 1.1-
861107 552 (1. 3-
861108 026 0.9+
861201 801 O.1-
WIIlianms
Q
+0. 10095289
+0. 86342330
+0. 49427595
900917 675 1.0-
900918 675 0. 1-
900918 675 1.1+
900919 675 0. 1-
900919 675 O0.7-

6
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Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 257. 18491 (2000. 0)
n 0.22789284 Peri. 316.24809
a 2. 6544972 Node 7.90696
e 0. 2401891 I ncl . 10. 31554
P 4.32 H 13.5
Resi dual s in seconds of arc
770822 095 2.0- 0.1+ 861011 092
770824 095 1.9- 2.4+ 861011 092
770907 095 (3.2+ 3.6-) 861012 092
770907 095 0.2+ 2.9+ 861012 092
861009 092 0.2- 0.6+ 900529 413
861009 092 0.2- 0. 3- 900529 413

1977 TQ6 = 1986 WZ10
Id. S. Nakano (MPC 12578)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 241. 97490 (2000. 0)

n 0. 22535616 Peri. 297.40689
a 2.6743799 Node 53.50372
e 0. 1907946 I ncl . 13.04731
P 4. 37 H 13.5

Resi dual s in seconds of arc

771008 095 0.9- 1.1- 771017 675
771011 675 1.0- 0.4+ 771021 675
771011 675 1.3- 0.9- 771021 675
771012 675 0.3- 1.7- 771022 675
771012 675 0.3- 1.9- 771022 675
771016 675 2.2+ 1.1- 861130 381
771016 675 1.4+ 1.1- 861130 381
771017 675 1.1+ O0.5- 861201 381

1978 NN1 = 1935 SE1 = 1983 PD

P

+0. 80906698
-0.47785613
-0. 34214638
0.15

4-
1-
6-
4+
.4+
.2+

SININISY ISR

NNOOOO

.3+

P

+0. 96901905
-0. 05271184
- 0. 24129556
0.15

3+
3-
5-
1-
.9+
3-
2.
.0+

PRROOO0OO O

COO0ONRNO

. 4-
LT+
. 8+
. 8+
5-
LT+
.9+
7-

P

+0. 71087415
-0. 65261664
-0. 26220118

o+
1+
3-
3-
1+
7-

COooor O

0.1

1
1
0.
1
1
0

5

.2+
.2+
6-
. 8-
. 1-
. 9-

WIIlianms

P

-0. 77794719
-0. 59756117
-0.19421333

0. 6-

ld. C M Bardwell (MPC 8148, unpublished)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 30. 02664 (2000. 0)

n 0. 20523599 Peri. 172.11361
a 2.8464291 Node 143. 12768
e 0. 2883036 I ncl . 7.97271
P 4.80 H 13.0

Resi dual s in seconds of arc

350929 078(36.4+ 28.0-)X 830814 046
780704 095 0.1+ 2.5+ 830814 046
780707 095 0.5- O0.3- 830815 046
780708 095 0.6+ 0. 3- 830815 046
830813 046 0.5- 0.0 830820 046
830813 046 0.6+ 1.4- 830820 046
1978 VL11 = 1985 UP2 = 1987 DR5

ld. C M Bardwell (MPC 11995), G V.
Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 192.11835 (2000. 0)

n 0. 26262653 Peri. 143.34420
a 2.4149621 Node 75. 31977
e 0. 1652337 I ncl . 5.72068
P 3.75 H 12.5

Resi dual s in seconds of arc

781105 675 0.6- 0.0 781107 675
781106 675 0.8- 0.0 781108 675

0.7-

0.1

1
0

5

1+
. 5+

WIliams

+0.
+0.
+0.

901016
901016
901017
901017
901022
901022

WIIlians

+0.
+0.
+0.

861201
901020
901020
901021
901021
901112
901120
901120

Bar dwel |

+0.
+0.
+0.

830910
831004
831009
880912
881012

WIIlianms

1993 APR

Q
58719998
68165289
43651521

801
801
801
801
675
675

ONOOOO

. 6+
. 2-
. 1-
.0
L4+
. 6+

Q
16752815
85814099
48531264

381
801
801
801
801
413
801
801

oocooo0O0Oor

.3+
. 3-

8-

1+
.0
.2+

0

. 1-

Q
69837773
69910739
15335386

095 (1.6-
688 0. 1-
801 0.4+
801 (2. 3+
801 0. 2-

Q
+0. 62088680
-0. 68365384
- 0. 38355835

781129

675

1.

2+

781130 675 0.9+

6

COOROoo
o
1

. 6-
. 6+
L4+
. 6+
. 6+
. 2-

. 1-

)
.5+
. 8+
)
.6+

PRrOOA



COOOROOOOON

. 6-
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M P. C 21 927 1993 APR 6
851017 010(19.7- 4.1+) 910116 801 0.6+ 0.0 910318 400 1. 4-
851018 010(11.0- 4.6+) 910116 801 0.6+ O0.1- 910410 675 0.6+
870222 054 0.4- 0. 3- 910211 801 0.2+ 0.0 910410 675 0. 3+
870223 054 0.5- 0.2+ 910211 801 0.2+ 0.1+ 910412 675 0.6+
870301 054 0.8+ O0.6- 910212 801 0.1+ O0.2- 910412 675 1.2+
910112 675 0.0 0. 8- 910212 801 0.1+ 0.0 910508 675 O. 3-
910112 675 0.5- 1.8- 910214 675 0.6- 0.2+ 910508 675 0.2+
910114 801 0.1+ 0.2+ 910214 675 (2.9+ 1.0+) 910512 801 0. 7-
910114 801 0.3+ 0.0 910218 675 0.3- 1.0+ 910512 801 O. 6-
910114 675 1.0- 1.8- 910218 675 0.7- 0.3+ 910516 801 0.6+
910114 675 0.3+ O0.6- 910318 400 (0.5- 3.3+4) 910516 801 0.5+
1978 VP11 = 1989 VN
Id. S. Nakano (MPC 15552)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians

M 273. 23969 (2000. 0) P Q

n 0. 17497605 Peri. 259.24325 +0. 99156136 +0. 11778658

a 3.1658013 Node 93. 97654 -0.08719828 +0. 91507796

e 0.1790211 I ncl . 3.11167 -0. 09592979 +0. 38569243

P 5.63 H 12.5 G 0.15

Resi dual s in seconds of arc

781105 675 O0.5- 0.4+ 891027 675 0.1- 1.1+ 891102 877 0. 3-
781106 675 0.2- 0.9+ 891027 675 0.0 0.7+ 891104 877 (0. 8-
781107 675 0.4- 2.2+ 891029 675 0.0 2.2- 891104 877 (5. 1-
781108 675 1.1- 0.4+ 891029 675 1.4+ 1.2- 891130 675 0.6+
781130 675 1.6+ O0.5- 891101 877 (5.3- 0.7+) 891130 675 1.7+
880713 675 1.2- 0.9+ 891101 877 0.6- 1.1+

880713 675 1.1+ 0.6+ 891102 877 1.8- 1.2-

1979 FD3 = 1979 HE2 = 1979 KY = 1989 CN4

Id. S. Nakano (d, MPC 10610), B. G WMarsden (MPC 14780)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians

M 73.70861 (2000. 0) P Q

n 0. 29470771 Peri . 99. 19341 -0.69263591 +0.72011299

a 2. 2363600 Node 126. 88437 -0.68032472 -0.63328748

e 0. 1243780 I ncl . 2.94854 -0.23961171 -0.28352116

P 3.34 H 14.5 G 0.15

Resi dual s in seconds of arc

790331 095 0.5- 0.7- 890206 303 0.3+ 0.8+ 890212 303 0.5+
790420 095 1.0- 1.6- 890206 303 0.2+ 1.0+ 890212 303 0.5+
790523 809 1.1- 1.0- 890210 303 0.2- 0.8+ 890213 303 0.4+
790524 809 0.5- O0.6- 890210 303 0.2- 1.5+ 890213 303 0. 3+
820130 675 0.4+ 1. 4- 890210 303 0.4+ 0.7+ 890213 303 0.2+
820131 675 0.7+ 1.2- 890211 303 0.6+ 0.0 890213 303 0.7+
890205 303 0.3- 0.3+ 890211 303 0.9+ 0.9+ 900915 675 0. 3-
890205 303 0.2- 0.6+ 890211 303 0.2+ O0.1- 920307 950 1.0-
890205 303 0.2+ 0.5+ 890212 303 0.2+ O0.5- 920307 950 0. 9-
890206 303 0.4+ 0.7+ 890212 303 0.4+ 0.1+ 920307 950 1.0-
1979 MA4 = 1942 VA = 1986 TJ7

Ild. C M Bardwell (MPC 11629, unpubli shed)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bar dwel |

M 51.18047 (2000. 0) P Q

n 0. 15499260 Peri. 146.12373 +0. 90637570 +0. 42232561

a 3.4323804 Node 188. 91581 -0.40180436 +0. 85358533

e 0. 1899209 I ncl . 4.12298 -0. 13052334 +0. 30501338

P 6. 36 H 12.5 G 0.15
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Resi dual s in seconds of arc
421102 053(47.0- 23.9+)X 710514 675 0.0 0.4+ 790731 095 1.5+
421103 053(50.5- 1.5+)X 710516 675 0.6- O0.5- 790823 675 0.0
710324 675 0.0 0. 6- 790623 413 0.2+ 0.8+ 860907 095 ( 3.6+
710325 675 1.1+ 2.1- 790624 413 0.2- 0.2+ 861002 049 0.4+
710326 675 0.4- O0.6- 790625 413 0.1+ 0.9+ 861002 049 0.2+
710326 675 0.4- 2.1- 790629 413 0.7+ 0.6+ 861002 049 (2. 3+
710327 675 0.4- 1.7- 790721 095 O0.1- 1.5+ 861002 049 (1.1+
710402 675 1.9- 0.0 790724 413 0.7- 0. 2- 861011 049 0. 2-
710416 675 0.5- 0.1+ 790726 675 0.6+ 0.8+ 861011 049 0.2+
710416 675 0.4+ 1.0- 790726 675 0.6+ 0.9+ 920803 675 0.9+
710513 675 0.2+ 1.0+ 790727 675 1.2- 0.3+ 920803 675 0. 3-
710513 675 0.1+ 0.8+ 790728 413 1.5- 1.2- 920806 675 0.8+
710514 675 0.5+ 0.6+ 790730 095 0.8- 0.7+ 920806 675 0.7+
1979 OB9 = 1982 JC2 = 1983 VH7
Id. H G shi (JAM 1996)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians
M 277. 80042 (2000. 0) P Q
n 0. 27825642 Peri. 173.33155 +0. 89787642 -0.43769533
a 2. 3236600 Node 212. 75676 +0. 39977060 +0. 85563265
e 0. 1794460 I ncl . 5. 01900 +0. 18439470 +0. 27625271
P 3.54 H 14.0 G 0.15
Resi dual s in seconds of arc
790724 413 0.6+ O0.7- 900916 675 0.5- O0.4- 901018 801 0.2+
790726 675 1.6+ O0.2- 900916 675 0.7- O0.2- 901018 801 O. 2-
790728 413 0.2- O0.5- 900917 675 0.5- 0. 3- 901020 801 O. 3-
820515 675 0.1- 0.8+ 900917 675 0.5- 0.2- 901020 801 O.1-
820516 675 1.7- 1.2- 900918 675 0.3- 0.1+ 901021 801 O.7-
820517 675 0.9- O0.5- 900918 675 0.5- 0.1- 901021 801 O.7-
831104 688 0.0 1.9- 901015 046 (5.2+ 2.1+) 901023 095 (2. 4-
831104 688 1.2- 1.2- 901015 046 (4.5+ 0.1-) 920307 950 O. 3-
831107 688 1.6+ O0.09- 901016 046 2.9+ 1.0- 920307 950 1.4+
831107 688 0.6+ 1.4- 901016 046 (3.7+ 0.8+)
1979 QP = 1990 TJ12
Id. R Nagata (MPC 17626)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIllianms
M 10.18158 (2000. 0) P Q
n 0. 19864510 Peri. 300.21157 -0. 43395686 +0. 90078632
a 2.9090474 Node 304. 06069 -0.81968310 -0.40226108
e 0. 0315839 I ncl . 1.12687 -0.37389980 -0.16361547
P 4.96 H 13.5 G 0.15
Resi dual s in seconds of arc
540729 675 1.1+ O0.7- 790826 809 0.2- O0.5- 901018 033 0. 3+
540729 675 1.1- 0.9+ 790826 809 0.5- 0.1- 901018 033 0. 4-
790822 809 1.3- 0.9- 790830 809 0.0 0. 5+ 920228 691 0.0
790822 809 1.8+ 0.7+ 790830 809 0.1+ 0.5+ 920228 691 0. 2-
790822 809 0.3- 0.2- 901014 033 0.3+ 0.2- 920228 691 0. 2-
790823 809 0.2- 0.9- 901015 033 0.0 0. 4-
790823 809 1.1+ O.4- 901015 033 0.2- 0.1+
1980 CR = 1959 JJ = 1976 JV2 = 1993 DX
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIllianms
M 353. 42201 (2000. 0) P Q
n 0. 23001067 Peri . 81. 04941 -0.70761472 +0. 70152358
a 2.6381778 Node 143. 42462 -0.69115723 -0. 66230611
e 0.1781145 I ncl . 8. 15578 -0. 14691187 -0.26308799
P 4.29 H 12.5 G 0.15



M P. C 21 929

Resi dual s in seconds of arc

590502 760 2.5+ 2.2- 800219 046 0.7+ 2.0-
590502 760 3.0- O.3- 800219 046 0.1+ 1. 8-
760503 095 0.1+ 1.8+ 800220 095 0.7- 1.3-
800124 095 1.5+ 2.7+ 800221 046 0.1- 1.0-
800214 046 0.7- 0. 3- 800221 046 0.3+ 0.8+
800214 046 1.5+ 1.0- 800222 046 0.5- 0.7-
800215 046 0.5- 0. 4- 800222 046 0.6- O0.1-
800215 046 1.0- 0.2+ 800223 046 0.4- 0.3+
1980 DD1 = 1971 KO = 1991 RGo6

ld. E. Bowell (MPC 19013), G V. WIlians

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 260. 27621 (2000. 0) P

n 0. 21271567 Peri. 209.33125 -0.50336021
a 2.7793062 Node 30. 68001 -0. 75655873
e 0. 1024699 I ncl . 9.64144 -0.41742950
P 4.63 H 13.0 G 0.15

Resi dual s i n seconds of arc

520130 675 0.6+ 1.3+ 800223 046 0.7+ 1.09-
520130 675 0.2+ 0.3+ 800223 046 1.8+ O0.7-
710525 095 1.3- 2.6- 800315 095 3.4- 0.7-
800221 046 (3.8- 1.3-)Y 910913 675 1.0+ O.3-
800221 046 (7.1- 1.5-)Y 910913 675 0.7+ O0.8-
800222 046 1.1- O.4- 910916 675 0.8+ 0. 8-
800222 046 1.4- 1.7- 910916 675 0.8+ 1.8-
1980 FF12 = A919 EA = 1984 SJ6

ld. C M Bardwell (MPC 9589, unpublished)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 19. 79059 (2000. 0) P

n 0. 30789010 Peri. 251.80860 -0.46178410
a 2.1720621 Node 350. 67654 -0.79362821
e 0. 0872869 I ncl . 2. 88068 -0.39611830
P 3.20 H 14.5 G 0.15

Resi dual s in seconds of arc

190307 024(41.6+ 5.7-)X 840924 809 0.8+ 1.3+
800320 323 0.2- 1.0+ 840924 809 1.3+ 1.2+
800320 323 0.6+ 2.3+ 840926 809 0.8- 0.7+
800321 323 1.6+ O.2- 840926 809 O0.5- 0.7+
800321 323 0.1- 2.7+ 840926 809 0.1- 0.7+
800410 323 0.4+ 0.9+ 840927 809 0.1- 0.7+
800410 323 0.5+ 0. 4- 840927 809 0.2+ 0.5+
840923 809 1.6- 0.2+ 840927 809 0.5+ 0.3+
840923 809 1.5- 0.4+ 840928 809 0.1- 0.6+
840923 809 1.7- 0.6+ 840928 809 0.1+ 0.4+
840924 809 0.2+ 1.4+ 840928 809 0.3+ 0.0
1980 TH = 1985 PX1

Id. H Kaneda (MPC 16228)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.

M 86.66373 (2000. 0) P

n 0. 19006355 Peri. 122.80279 -0. 14633719
a 2. 9959656 Node 335. 30412 +0. 83974818
e 0.0732778 I ncl . 9. 98245 +0. 52288470
P 5.19 H 12.0 G 0.15

Resi dual s in seconds of arc

801003 046 (4.4+ 2.3-) 801008 095 0.6+ 1.5+
801003 046 1.0+ 2.4- 801012 095 1.0- 0.4+

1993 APR 6
800223 046 0. 6-
930224 881 0. 4-
930224 881 0. 5-
030225 881 1.7+
930225 881 0. 1-
930313 881 1.1+
9030313 881 1.5+
030313 881 1.7-
WIIlianms
Q
+0. 85984051
-0.39078845
-0. 32857066
911002 691 1.0-
911002 691 O0.7-
911002 691 O. 6-
911107 675 0.2+
911107 675 0. 9-
911109 675 2.6+
911109 675 1.5+
Bar dwel |
Q
+0. 88695499
-0.41725895
-0.19800458
840929 809 O0.6-
840929 809 O0.5-
840929 809 0. 3-
860213 801 0.2+
870821 046 (4. 4-
870821 046 0. 2-
870822 046 1.9+
870822 046 (3.9+
870825 801 0. 6-
WIIlianms
Q
-0. 98658001
-0.08519197
-0.13929180

850814 010 (1.1+
850816 010 (5. 4-
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M P. C 21 930
850824 010 0.3- O0.5- 900910 809 1.1- O0.5-
900828 095 1.1+ O.6- 900911 809 0.9- 0.5-
900828 095 1.0- 2.2- 900911 809 0.8- 0.5-
900909 809 0.0 0.0 900914 675 0.1+ 0. 3-
900909 809 0.2+ 0.1+ 900914 675 1.2+ 0. 3-
900909 809 0.4+ 0.1+ 900917 809 (1.7+ 2.7+)
900910 809 0.3- O0.3- 900918 809 1.1+ 2.4+
900910 809 0.0 0.0 900918 809 0.5+ 2.3+
900910 809 0.1+ O0.3- 930126 801 O0.3- 0.6+
1981 EHO
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 183. 22146 (2000. 0) P
n 0. 27550097 Peri. 246.38882 -0. 86942165
a 2.3391279 Node 264. 19649 +0. 47247202
e 0. 1875802 I ncl . 3. 46476 +0. 14448593
P 3.58 H 16.0 G 0.15
Resi dual s in seconds of arc
790920 675 1.9+ 0. 2- 810315 413 0.3+ 0.1+
790921 675 1.8- 0. 3- 810405 413 0.9- 1.0+
810209 413 1.2+ 0.4+ 810405 413 0.9+ 1.0-
810214 413 0.3- 1.4+ 810406 413 1.0- 0.5+
810301 413 1.0- 0.7+ 810406 413 0.2+ 0. 4-
810307 413 0.1+ 0. 1- 810407 413 0.8- 0.1+
810307 413 0.2+ 0.3+ 810407 413 1.6+ 1.5-
810311 413 1.0+ O0.09- 810410 413 0.2- 0.9+
810315 413 1.1- 0.4+ 810410 413 0.7+ O.6-
1981 EX15 = 1949 SE = 1978 NH5
Ild. C M Bardwell (MPC 11839, unpubli shed)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 135. 08968 (2000. 0) P
n 0. 23434834 Peri . 56. 29928 +0. 91647441
a 2.6055223 Node 327. 15491 +0. 34294849
e 0. 0799563 I ncl . 3.62770 +0. 20606065
P 4.21 H 15.0 G 0.15
Resi dual s in seconds of arc
490923 024 1.8- 3.3+ 810306 413 1.2- 0.8+
780710 675 (5.7- 9.1-)Y 810308 413 1.7- 0.9+
780711 675 0.9+ 0.5+ Y 810308 413 1.4+ 0.6+
780713 675 0.4+ 0.0 Y 810408 413 1.8- 0.5+
810212 413 1.3+ 1.5- 810408 413 (5.9- 1.3+4)
810301 413 1.3- 0.7+ 810409 413 1.2- 0.5+
810301 413 0.5+ 0.7+ 810409 413 0.3+ 0.2+
1981 EV1S8
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 58.88735 (2000. 0) P
n 0. 18938984 Peri . 54. 62281 -0. 14900485
a 3. 0030664 Node 206. 86376 -0.92906916
e 0. 0646768 I ncl . 4.14486 -0. 33856765
P 5.20 H 14.5 G 0.15
Resi dual s i n seconds of arc
781004 675 0.3- 0.4- 810303 413 1.6- 1.3+
781005 675 0.5+ 0. 3- 810307 413 0.0 0. 5-
810209 413 (3.8+ 2.0+) 810307 413 0.7+ 0.3+
810213 413 0.9+ 0.1+ 810307 413 0.6- 0.09-
810301 413 (2.7- 1.6+) 810311 413 2.1- 0. 2-
810302 413 0.1+ 0.5+ 810311 413 1.3+ 0. 3-

930126
930219
930219
930221
930221
930225
930225

WIIlianms

Q
. 49039881
. 78964694
. 36873666

oo
eleole]

810412
810412
810503
880113
880113
880113
880114
880114

Bar dwel |

- 0.
+0.
+0.

810501
810503
850220
850222
910913

WIIlianms

+0.
- 0.
- 0.

810311
810316
810329
810329
810408
810408

1993

801
511
511
801
801
801
801

413
413
413
688
688
688
688
688

APR. 6
. 5-
. 3-
. 0+

.2+

COOONMNO

. 5-
. 8+
. O-
2-
. 2-
. 2-
.2+
1+

Q
39861883
82685646
39675108

413
413
675
675
675

1.1+
0. 8+
1.9+
1.3+
0. 5-

Q
98829694
15123116
01995711

413
413
413
413
413
413

1+
. 3-
1+
.3+
. 8+
.0
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RPOOOO
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PONOOO

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

c1-

.3+
.3+
. 8-
. 3-
. 2-
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810411 413 0.3- O0.2- 881005 807 0.3+ 1.9-
810430 413 0.3- 1.3- 881007 807 0.1- 0.0
810502 413 0.2- 0. 3- 881103 807 1.5+ 1.7-

1981 EK23 = 1964 TY = 1974 HUl = 1982 SK5
Id. L. D. Schmadel (MPC 10515), K. Hurukawa (ibid.),
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 25.62138 (2000. 0) P

n 0. 27185445 Peri. 129.40855 +0. 70595918
a 2. 3599986 Node 185. 50710 -0.66512309
e 0. 1838995 I ncl . 3. 06230 -0.24337814
P 3.63 H 15.0 G 0.15

Resi dual s in seconds of arc

641008 330 0.2+ 0.2+ 810209 413 0.6- 0. 3-
740424 805 (4.2- 1.6-) 810213 413 0.7- 0.8+
740425 805 1.6- 0.9+ 810303 413 0.1- 1.0-
770211 675 0.7+ 0.6+ 810303 413 2.2+ 1.0-
770212 675 0.2- 1.1+ 810307 413 1.3- 1.1+
780610 675 1.0- 0.2+ 810311 413 0.0 0. 8-
780611 675 1.8+ 0.3+ 810316 413 (3.3- 2.0+)
1981 ES23 = 1991 RWIO

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 133. 52081 (2000. 0) P

n 0. 23909206 Peri. 242.00882 +0. 79221525
a 2.5709440 Node 155. 58656 +0. 56863174
e 0. 0991974 I ncl . 1.49162 +0. 22147898
P 4.12 H 15.5 G 0.15

Resi dual s in seconds of arc

810209 413 0.2- 0.5+ 810311 413 (3.4+ 2.5-)
810213 413 1.3+ O.6- 810329 413 0.5- 0.2+
810303 413 0.3- O0.5- 810329 413 2.1+ 0. 3-
810303 413 0.7- 0.3+ 810411 413 0.5- 0.5+
810307 413 1.5- 0.5+ 810426 413 (1.3+ 3.3-)
810307 413 0.2+ 0. 4- 810502 413 (4.7- 1.4+)
810311 413 (2.8- 0.9+) 910910 033 0.6+ 0. 2-
1981 ET24 = 1986 W/2

ld. S. J. Bus (MPC 11739)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 175. 69493 (2000. 0) P

n 0. 28220176 Peri . 19. 77444 -0.93876456
a 2.3019519 Node 180. 38295 -0. 32959025
e 0. 0429562 I ncl . 6. 60882 -0. 10045580
P 3.49 H 15.0 G 0.15

Resi dual s in seconds of arc

810212 413 0.1- 0.4+ 810315 413 1.0+ 0. 6-
810213 413 1.4+ 0.3+ 810405 413 1.0- 0.6+
810302 413 1.9- 0.6+ 810405 413 (4.4+ 3.5-)
810302 413 0.9+ 2.4- 810406 413 0.6- 0.4+
810306 413 1.2- 0.9+ 810406 413 0.2+ 1.7-
810306 413 1.2+ O.5- 810407 413 0.0 0.1-
810311 413 0.4- 0. 2- 810410 413 0.5- 0.4+
810311 413 0.1- 0.0 810410 413 0.2+ 2.0-
810315 413 1.8- 1.7+ 810426 413 1.7+ 1. 8-

1993 APR

881105 807 0.0

H. QG sh

WIIlians

Q
. 70823397
. 66046457
. 24938162

810316
810329
810329
810502
810503
820916

WIIlians

- 0.
+0.
+0.

910910
910913
910915
910915
910915

WIIlianms

+0.
- 0.
- 0.
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880322
880322
880322
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413
413
413
413
095
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.4+
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Q
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033
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Q
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M P. C 21 932 1993 APR 6

1981 ER25 = 1991 RK41l = 1993 BZ14

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians

M 113. 90241 (2000. 0) P Q

n 0. 23820489 Peri. 234.75232 +0. 63386589 -0.77342382

a 2.5773235 Node 175. 89920 +0. 73205211 +0. 59765814

e 0. 1284370 I ncl . 4. 36562 +0. 24962721 +0.21123528

P 4.14 H 15.5 G 0.15

Resi dual s in seconds of arc

810209 413 0.9+ 0.9+ 810405 413 0.0 0.7+ 930123 809 0. 4-
810212 413 0.2- 0. 2- 810406 413 (3.8- 2.4+) 930123 809 0.1+
810213 413 0.4+ 0.1+ 810406 413 0.2+ 0. 2- 930123 809 1.2+
810302 413 1.4- 0.3+ 810426 413 2.0+ 0. 4- 930128 809 0.2+
810302 413 0.1- 2.2- 810501 413 0.9- 0.8+ 930128 809 0. 4-
810306 413 0.1+ 1.3+ 910909 691 0.1- O0.2- 930128 809 O. 6-
810311 413 1.9- 0. 2- 910909 691 0.1+ 0.0

810315 413 0.9+ 0. 8- 910909 691 0.0 0.0

1981 ET27

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIliams

M 95. 47466 (2000. 0) P Q

n 0. 19486957 Peri . 82.13745 -0. 34146747 +0. 93985886

a 2.9465017 Node 167. 88685 -0.87679881 -0. 31543615

e 0. 0255181 I ncl . 2.20692 -0. 33856140 -0.13101666

P 5.06 H 15.0 G 0.15

Resi dual s in seconds of arc

781003 675 0.4+ 1.0- 810302 413 1.2+ 1.5- 810405 413 ( 3.5+
781004 675 0.3+ 1.0- 810302 413 0.6- O0.7- 810410 413 1.3+
791220 675 1.4- 0.1- 810306 413 (2.6- 0.9+) 810501 413 0. 3-
791220 675 1.5+ 0.8+ 810306 413 1.3+ 0. 2- 881104 807 0.5+
810209 413 0.3- 0. 1- 810311 413 1.5- 0.7+ 881106 807 0.2+
810212 413 0.5- 0.4+ 810315 413 0.1- 1. 4-

810213 413 0.9- 0.7+ 810315 413 1.1- 0. 2-

1981 EZ27 = 1978 Nv6 = 1988 Dz2

ld. DD W E. Geen (MPC 12706), S. Nakano

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIIlians

M 342. 94398 (2000. 0) P Q

n 0. 25848301 Peri. 239.14802 +0. 48062440 +0. 87674482

a 2.4407018 Node 59. 58854 -0.79733009 +0. 44538356

e 0.1181058 I ncl . 1.18615 -0. 36505467 +0. 18152688

P 3.81 H 14.5 G 0.15

Resi dual s i n seconds of arc

780710 675(19.2- 9.0-)Y 810405 413 2.2+ 0. 3- 880216 809 0.0

780711 675(14.1- 1.9-)Y 810406 413 1.6- 1.3+ 880216 809 1.0-
780713 675(25.3- 5.4-)Y 810406 413 0.7+ 0.3+ 880217 809 1.2+
810209 413 0.2+ O0.5- 810407 413 0.6- 0.9+ 880217 809 1.5+
810212 413 0.3- 0. 4- 810407 413 0.8+ 0.5- 880217 809 1.3+
810213 413 1.0- 0.8+ 810410 413 1.6- 0.6+ 880221 809 O0.5-
810302 413 (4.3+ 3.2-) 810410 413 1.3+ O. 8- 880221 809 O0.7-
810302 413 0.8+ 1.2- 810426 413 (4.9+ 1.7-) 880221 809 1.6-
810306 413 2.5- O0.5- 810501 413 1.6+ 0.1+ 880223 809 0. 3+
810311 413 0.4- 1.0- 831230 675 0.8+ 1.5- 880223 809 0. 3-
810315 413 1.0- 0.1+ 831230 675 1.0- 1.4- 880223 809 0.0

810315 413 0.7+ 0. 3- 880215 809 1.1+ 1.3+

810405 413 (3.8+ 0.7-) 880216 809 0.7- 1.3+
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M P. C 21 933
1981 EP42
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 88.02242 (2000. 0)
n 0.22771479 Peri. 204.19928
a 2. 6558807 Node 191. 23447
e 0. 1023750 I ncl . 3. 30894
P 4.33 H 14.5
Resi dual s in seconds of arc
770424 675 1.2+ 1.0+ 810302 413
770425 675 0.8- 0.6+ 810306 413 (
810212 413 0.5- 0.0 810311 413
810213 413 0.4+ 0.3+ 810315 413
810302 413 1.3- O0.1- 810315 413
1981 RF
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 46. 36340 (2000. 0)
n 0. 26005073 Peri. 239.06424
a 2.4308827 Node 118. 01381
e 0.1904131 I ncl . 3.41211
P 3.79 H 13.5
Resi dual s in seconds of arc
810830 688 2.3- 1.7- 810926 688
810830 688 0.4+ 0.0 810926 688
810903 688 1.7- O0.7- 811005 688
810903 688 1.4- O0.7- 811005 688
810925 688 1.0+ 2.2+ 820115 675
810925 688 1.0+ 0.8+ 820116 675
810925 095 0.3+ O0.5- 840421 675
1983 EU = 1991 RWB
ld. H E Holt (MPC 19293)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 12. 36332 (2000. 0)
n 0. 29246114 Peri . 10. 20365
a 2.2477980 Node 183. 72549
e 0. 0850774 I ncl . 4.16413
P 3. 37 H 13.5
Resi dual s in seconds of arc
830305 095 0.2- 0. 4- 830320 095
830310 688 0.6- 0. 8- 830409 095 (
830310 688 (0.8- 3.9-) 910911 675
830315 095 0.4- 0. 4- 910911 675
830317 688 1.5+ 1.1- 910914 675
830317 688 0.1+ 1. 8- 910914 675
830318 095 2.0- 1.9+ 911109 675
830318 095 0.7- 1.5+ 911109 675
1983 OD
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 252. 53847 (2000. 0)
n 0. 27097461 Peri. 215.24904
a 2.3651044 Node 132. 03869
e 0. 2310185 I ncl . 13. 80257
P 3.64 H 14.0
Resi dual s in seconds of arc
830717 688 0.1- 1.6- 830902 809
830717 688 0.9- 0.3+ 830902 809
830902 809 0.3+ 0.2+ 830904 809
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P
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p
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1993 APR

WIIlianms

Q
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- 0.
+0.
+0.

810501
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M P. C 21 934
830906 809 1.3+ O.2- 830909 809 0.1- 1.6+
830906 809 1.5+ 1.0- 830910 809 0.1- 0.2+
830907 809 0.1+ O. 3- 830910 809 0.2+ 0.7+
830907 809 0.5+ 0.2+ 830910 809 0.6+ 1.1+
830907 809 0.4+ 0.2+ 830911 809 1.2- O.4-
830908 809 0.5- 1.4+ 830912 809 0.8- 0. 3-
830908 809 0.6- 0.9+ 830912 809 0.2- O0.1-
830908 809 0.5- 0. 2- 830913 809 (3.4- 1.1-)
830909 809 0.7- 1.0+ 830913 809 1.1- O.2-
830909 809 0.1- 0.5+ 830913 809 0.2- 0.0
1984 SD6 = 1953 TR1 = 1989 APS8 = 1991 RL33
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 185. 76435 (2000. 0) P
n 0. 28473231 Peri . 0. 05625 +0. 97733354
a 2.2882926 Node 12. 16635 +0. 19419598
e 0. 1584334 I ncl . 5. 85687 +0. 08430346
P 3.46 H 15.0 G 0.15
Resi dual s i n seconds of arc
531008 760 0.5+ 0. 8- 840926 809 O0.3- 1.1+
840922 809 0.1+ 0.0 840926 809 0.2+ 1.0+
840922 809 0.2+ 0.3+ 840927 809 1.0- 0.8+
840922 809 0.5+ 0.3+ 840927 809 0.8- 0.8+
840922 809 0.1+ 0.4+ 840927 809 0.4- 0.7+
840922 809 0.5+ 0.2+ 840928 809 0.7- 0. 3-
840922 809 0.9+ 0.3+ 840928 809 0.6- 0. 3-
840923 809 0.6+ 0. 2- 840928 809 1.1- O. 3-
840923 809 1.0+ 0. 2- 840929 809 0.5- 1.0+
840923 809 1.5+ 0. 3- 840929 809 0.7- 1.0+
840924 809 1.0- O.2- 840929 809 1.0- 0.8+
840924 809 0.8- O0.1- 840930 809 0.1- O0.4-
840924 809 0.5- 0. 2- 840930 809 0.1+ O0.4-
840926 809 0.3- 1.2+ 840930 809 0.2+ 0. 4-
1985 JU1l = 1976 UML7 = 1989 TN5
ld. S. Nakano (MPC 11426), G V. WIlians
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 155. 10588 (2000. 0) P
n 0. 30238894 Peri. 180.35486 +0. 01567651
a 2.1983261 Node 90. 54477 -0.91715100
e 0. 1333988 I ncl . 5. 08090 -0.39823146
P 3. 26 H 14.5 G 0.15
Resi dual s i n seconds of arc
761022 381 0.1+ 0.09- 850524 675 1.1+ 0.7+
761022 381 0.2+ 1.3- 850524 675 1.2+ 0.6+
761024 381 0.3+ 0. 3- 880316 399 1.8+ 0.2+
761024 381 1.0+ O.6- 880316 399 1.6+ 1.2+
850513 675 1.2- 0.2+ 880316 399 1.4- 2.2+
850515 675 0.8- 0.2+ 891007 809 1.9- 0.7+
1986 EK1 = 1993 FA
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 79.62341 (2000. 0) P
n 0.27878734 Peri. 107.97740 -0. 40609107
a 2.3207090 Node 6. 53858 +0. 61403716
e 0. 2329548 I ncl . 23. 33023 +0. 67679273
P 3.54 H 13.1 G 0.15

1993 APR 6
830915 809 0.0
830915 809 0.5+
850220 675 0.9-
850223 675 0.9+
900719 801 0.6+
900719 801 O. 6-
900720 801 0.4+
900720 801 O. 3-
WIIlianms
Q
-0.21061020
+0. 85141262
+0. 48035392
841001 809 0.5+
841001 809 0.6+
890110 054 0.0
890110 054 0.0
910910 033 0.2+
910910 033 1.0+
910910 675 0.4+
910910 675 1.1-
910913 033 0.1+
911004 033 0.4+
911004 033 0.5+
911005 033 0.7+
WIIlianms
Q
+0. 99594763
+0. 04959835
-0.07502218
891007 809 1.5-
891007 809 2.4-
891008 809 1.0+
891008 809 0.2+
891008 809 0.9+
Nakano
Q
-0.91271919
-0.30908318
-0.26722887
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M P. C 21 935

Resi dual s in seconds of arc

860305 688 0.1+ 1.0- 860307 809
860305 688 0.3+ 1.3- 860310 809
860306 809 0.3- 0.0 860310 809
860306 809 0.3+ O0.2- 860408 675

860307 809 0.8+ 1.4+ 860408 675

1986 PF = 1978 TN5

Id. T. Kobayashi (1993 obs.), S. Nakano

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 238. 34814 (2000. 0)

n  0.22961113 Peri.  67.35686
a  2.6412373 Node  245.82838
e 0.0525903 I ncl . 5. 53082
P 4.29 H 12.4

Resi dual s in seconds of arc

781008 095 0.1- 0.6+ 860812 095
860804 675 0.8- 0.3+ 860829 095
860804 675 0.2- 1.3+ 860906 095
860806 675 0.9- 1.3+ 930225 411

1986 B3 = 1975 VU9 = 1981 WX
ld. T. Kobayashi (MPC 12206)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.

M 60. 74104 (2000. 0)

n 0.17268426 Peri. 275.68315

a 3.1937497 Node 86. 73161

e 0. 1835434 I ncl . 2.88353

P 5 71 H 12. 8

Resi dual s in seconds of arc

751109 381 1.1- O0.5- 860903 809
751109 381 1.0- O.2- 860903 809
811123 046 1.8+ 1.2+ 860903 809
811123 046 1.6+ 1.6+ 860904 809
860829 809 1.2- 0.3+ 860904 809
860829 809 1.1- 0.3+ 860904 809
860829 809 0.8- 0.4+ 860905 809
860829 809 0.6- 0.4+ 860905 809
860829 809 0.6- 0.3+ 860905 809
860829 809 0.6- 0.6+ 860906 809
860831 809 0.9- 0.8+ 860906 809
860831 809 1.0- 0.6+ 860906 809
860831 809 0.9- 0.6+ 860907 809
860901 809 1.2- 0.1+ 860907 809
860901 809 1.0- 0.0 860907 809
860901 809 1.2- 0.0 860907 809
860901 809 1.0- 0.1+ 860907 809
860901 809 1.3- 0.1+ 860907 809
860901 809 1.1- 0.1+ 860909 809
860902 809 1.3- 0.9+ 860909 809
860902 809 1.0- 0.8+ 860909 809
860902 809 0.7- 0.4+ 860909 809

1986 RH12 = A904 UC = 1989 GE5
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+0. 68043932
-0.70274642
-0. 20772531

. 5+
. 6+
. 3-
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+0. 99785414
+0. 05863432
- 0. 02913969

Id. S. Nakano (MPC 14790), G V. WIlians

P
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1993 APR 6

860409 688 1.2+
860409 688 2. 3-
930317 372 0.6+
930317 372 0.1+
930318 372 O0.7-

Nakano

Q
+0. 72750980
+0. 61380084
+0. 30655836

930225 411 0. 1-
930228 411 1.5+
930228 411 0. 1+
930228 411 0. 6-

Nakano

Q
-0. 04200783
+0. 91467921

+0. 40199165
860909 809 0.8+
860909 809 0.8+
860911 809 0.7+
860911 809 1.2+
860911 809 1.3+
860911 809 0.7+
860911 809 1.0+
860911 809 0. 8+
860913 809 2.4+
860913 809 2.5+
860913 809 2.4+
860914 809 2.2+
860914 809 2.3+
860914 809 2.2+
880111 033 O. 8-
880111 033 1. 2-
920929 691 1.0-
920929 691 0. 9-
920929 691 O. 8-
920930 400 1.1+
920930 400 1.2+
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M P. C 21 936
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 264. 57709 (2000. 0) P
n 0. 25153007 Peri. 148.31608 +0. 99032065
a 2.4854752 Node 207.64725 -0.10238049
e 0. 1760904 I ncl . 13. 96006 +0. 09371895
P 3.92 H 12.5 G 0.15
Resi dual s in seconds of arc
041016 024 (0.6+ 7.8+) 890407 809 0.1- 0.5+
551116 675 0.3+ 0.8+ 890407 809 0.0 0. 9+
551116 675 0.6- 1.0+ 890509 808 1.7- 0.0
860909 095 (0.7+ 7.2+) 890509 808 1.0- O. 8-
860913 095 (0.9- b5.2+) 900828 657 0.2- 0.1-
861003 095 3.0+ 1.7- 900828 657 0.4- 1.5-
861006 095 0.8- 2.2+ 900911 657 0.9- 0.8+
890406 809 0.4+ 1.2+ 900911 657 0.5+ 0.4+
890406 809 1.3+ 0.7+ 900914 657 0.5- 0.0
890406 809 1.6+ 1.3+ 900914 657 0.1- 0.3+
890407 809 0.9- 0.4+ 900916 801 0.1- 0.8+
1986 SC2 = 1986 RJ17 = 1982 B2
ld. S. Nakano (MPC 14790), G V. WIllianms (d)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 325. 08882 (2000. 0) P
n 0. 25577146 Peri . 57.08703 +0. 29949554
a 2.4579214 Node 231. 10595 -0.92777852
e 0.1783743 I ncl . 11. 32543 -0. 22255209
P 3.85 H 13.0 G 0.15
Resi dual s in seconds of arc
820816 095 0.2- 1.9+ 901019 801 0.2- 0.6+
820823 095 0.5- 2.0+ 901020 801 O0.3- 0.5+
860909 095 0.1+ 4.5- 901021 801 0.4- 0.4+
860929 095 (5.3+ 6.3-) 901021 801 O0.3- 0.6+
861003 095 1.1+ 2.8- 901115 801 0.3+ 0.9+
1987 QA2 = 1952 KF1 = 1976 SV3 = 1991 FO6
ld. S. Nakano (MPC 14197), G V. WIlians
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 30. 84526 (2000. 0) P
n 0.17282470 Peri. 259.37282 +0. 51402761
a 3.1920193 Node 41. 57175 -0. 77749593
e 0. 1482845 I ncl . 1.34978 -0.36231988
P 5.70 H 12.5 G 0. 15
Resi dual s i n seconds of arc
520525 839 0.2- 0.3+ 870822 809 0.5- 0.3+
760924 095 1.3- O.8- 870822 809 0.2- 0.0
760929 095 2.0+ O.1- 870824 809 0.0 0. 3+
800408 675 0.3+ 0. 8- 870824 809 0.6+ 0.2+
800409 675 0.1- O. 8- 870829 809 (3.6- 5.0+)
870822 809 0.2- 0. 3- 870829 809 (3.9- 4.8+)
1987 ST10 1977 LC = 1979 YF3 = 1993 AO
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 49.87778 (2000. 0) P
n 0. 23044989 Peri . 28. 76197 -0.38242476
a 2.6348246 Node 83. 76861 +0. 83665316
e 0. 1922843 I ncl . 3.21280 +0. 39212599
P 4.28 H 13.5 G 0.15

W I

+0.
+0.
+0.

900916
900917
900917
900918
900918
901010
901010
901011
901011
920107
920107

W |

+0.
+0.
+0.

901115
901120
901120

W |

+0.
+0.
+0.

870829
870901
870901
910320
910320
910320

1993 APR
i ans

Q
08205770
97643873
19958441

801
675
675
675
675
049
049
049
049
801
801

. 2-
. 3-
.3+
.5+
.4+
. 4-
. 6-
. 6-
. 8-
. 5+
.4+

NN
COO0OAR~AP~AROOOOO

i ans

Q
94177532
25010465
22473744

801 O0.1-
801 0.1+
801 0.5+

i ans

Q
85763121
47354026
20057000

809
809
809
809
809
809

e
. 1-
L4+
. 3-
. 3-
. 6+

~ —~
OFrRPWOOW

Nakano

- 0.
- 0.
- 0.

Q
92230544
37123767
10740239
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Resi dual s in seconds of arc

770612 675 1.3- 0.4+ 870929 033 1
770612 675 2.1+ 0. 3- 870930 033 O.
770613 675 0.7- 0.3+ 870930 033 O.
770613 675 (6.2+ 0.6-) 871001 033 O.
791224 095 0.0 0. 3- 9030113 399 O
870929 033 0.2+ 0.6+ 930113 399 O.
1987 WOL = 1991 Ux1

Id. H Kaneda (MPC 19863)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 158. 92056 (2000. 0)

n 0. 23841683 Peri. 156.90488

a 2.5757959 Node 234. 61966

e 0. 0357892 I ncl . 6. 64103

P 4.13

Resi dual s in seconds of arc

871122 688 (1.0+ 3.6+) 871127 046 O
871122 688 1.2- 1.6+ 911029 399 1
871123 046 0.9+ 0.8+ 911029 399 0.
871123 046 (6.4+ 3.5+) 911031 399 O
871126 046 1.1+ O.6- 911031 399 O
871126 046 1.2- 0.0 911109 399 O.
871126 046 0.4- 1. 4- 911109 399 1.
1988 BO4 = 1990 RL9 = 1990 SO29

ld. G V. Wllianms (MPC 17960; d, unpub
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 262. 62218 (2000. 0)

n 0. 18813429 Peri. 348.48534

a 3.0164125 Node 278.39369

e 0. 0691567 I ncl . 9. 30667

P 5.24 H 11.5 G
Resi dual s in seconds of arc

880122 809 0.4- 0.4+ 880125 809 O.
880122 809 0.3- 0.4+ 880125 809 1.
880122 809 0.4- 0.3+ 880127 809 O.
880123 809 0.1- 0.1+ 880127 809 O.
880123 809 0.2- 0.0 880129 809 1.
880123 809 0.0 0.2+ 880129 809 1.
880124 809 0.3+ 0.0 900826 095 O
880124 809 0.4+ 0.0 900826 095 (2.
880124 809 0.4+ 0.0 900830 095 1.
1989 AW = 1976 URY

ld. T. Kobayashi (MPC 14955)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 75. 05992 (2000. 0)

n 0. 25941768 Peri . 60. 48341

a 2.4348358 Node 58. 23300

e 0. 1408190 I ncl . 1.57267

P 3.80 H 14.5 G
Resi dual s i n seconds of arc

761022 381 0.5- 0.5- 890114 033 O.
761022 381 0.5- O0.4- 890202 033 O.
761024 381 1.2+ 0.4+ 890205 033 O.
890111 033 0.4- 0.1+ 910910 033 O.
890111 033 0.1+ 0.3+ 910910 033 O

1+

6-
8-

4+

cooooo
'

+0. 85027038
+0. 46307143
+0. 25021018

0.

L+
. 0+

3-

. 5+
L+

O-
2-

15

6-
L+
4+
3-

7-

3+
LT+

coorooo

i shed)

P

-0.05184472
- 0. 90292829
-0. 42665281

0.

7+
o+
3+
3+
0-
2-

.3+

6-
3-

15

4+
.3+
2-
3_
8_
0-
L9+
L 94)
.3+

NWFRRPOOOOO

P

- 0. 48019590
+0. 79498133
+0. 37069742

0.

3+
4-
4+
6-

.4+

15

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

930120
930120
930210
930210
930215
930215

1993

399
399
399
399
399
399

Mar sden

- 0.
+0.
+0.

930216
930216
930217
930223
930223

WIliams

+0.
- 0.
+0.

900830
900914
900914
900918
900918
900923
921226
930121
930121

WIIlianms

[
[eoleole)

910913
911004
911004
911005

APR. 6

.2+
. 3-
.2+

1+
. 0+

I—\Opl—\l—\o
~
1

Q
51783149
82111337
24004870

474
474
474
474
474

+

coooo0
NN O 000

+

Q
98575681
11471228
12298216

095
675
675
675
675
095
801
801
801

033
033
033
033

,\
COO0O0ORrORE

. 8-
1+
. 8+
. 0+
1-
. 5-
. 2-
.3+
.3+

Q
. 87685087
. 44629495
. 17875505

0. 8-
0.1+
0.2+
0. 3+
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. 6+
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1989 CJS8
Id. T. Kobayashi (1993 obs.)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 10. 75121 (2000. 0)
n 0. 25434725 Peri . 65. 12068
a 2.4670882 Node 145. 21435
e 0.1928711 I ncl . 8. 66991
P 3.88 H 13. 3
Resi dual s i n seconds of arc
890208 809 0.3- 0. 3- 890211 809
890208 809 0.0 0. 2- 890211 809
890208 809 0.3+ O0.2- 890211 809
890209 809 0.2- O0.5- 890212 809
890209 809 0.0 0.7- 890212 809
890209 809 0.1+ O.6- 890212 809
890210 809 0.1+ 0.8+ 890217 809
890210 809 0.3+ 0.8+ 890217 809
890210 809 0.5+ 0.8+ 890217 809
890211 809 0.5- 0. 4- 890225 809
890211 809 0.3- 0.4- 890225 809
890211 809 0.1- O.5- 890225 809
1989 GH = 1990 SB19 = 1993 DL
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 345. 42061 (2000. 0)
n 0. 22621614 Peri . 82. 04029
a 2.6675976 Node 138. 64603
e 0. 1438737 I ncl . 12. 00083
P 4.36 H 12.6
Resi dual s i n seconds of arc
890405 675 1.0+ 0.9+ 890502 675
890405 675 0.1+ 0.4+ 890604 675
890407 675 2.0+ O0.09- 890604 675
890407 675 1.1+ O0.09- 890606 675
890430 675 0.9- 0.1+ 890606 675
890430 675 1.4- 1.1- 900916 675
890502 675 1.2- 0.0 900916 675
1989 GF8 = 1968 CA = 1993 DH
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 41. 92645 (2000. 0)
n 0. 23818635 Peri . 83. 00859
a 2.5774572 Node 72.30480
e 0. 1596269 I ncl . 4.69470
P 4.14 H 13.8
Resi dual s i n seconds of arc
680205 095 0.1- O0.5- 890407 033
890330 675 1.8+ 1.8+ 890409 033
890330 675 1.8+ O0.5- 890409 033
890406 033 0.7- 0.4+ 930217 372
1989 SV1 = 1984 YP5 = 1991 CR3

ld. B. A Skiff

Epoch 1993 Aug.
M 226. 94270

n 0.17362029
a 3.1822606
e 0.2179826
P 5.68

(k, MPC 18117), G V.
1.0 TT = JDT 2449200.5

(2000. 0)
Peri. 273.97789
Node 126. 45561
I ncl . 2.69303
H 13.0

1993 APR
Nakano
P Q
-0. 85717286 +0. 50779800
-0. 50996490 -0.81347071
-0. 07204510 -0. 28356057
G 0.15
0.1+ 0.3+ 890227 809 0.5+
0.3+ 0.4+ 890227 809 0.5+
0.5+ 0.4+ 890227 809 0.7+
0.0 0. 1- 890301 809 O0.1-
0.2+ 0. 2- 890301 809 0. 3+
0.2+ 0.2+ 890301 809 0. 3+
0.6- 0.0 930225 411 1.0-
0.4- 0.1+ 930225 411 0. 4-
0.4- 0.3+ 930226 411 0.0
1.0- O. 3- 930226 411 0.5+
0.7- 0.4- 930226 411 0.9+
0.5- 0. 2-
Nakano
P Q
-0.74398909 +0. 65391696
-0. 66512696 -0. 70508633
-0. 06392462 -0.27430982
G 0.15
0.7- 0.6+ 930214 365 0. 3-
0.1- 1.6+ 930214 365 0.6+
1.2+ 0.5+ 930215 399 1.7+
0.4+ 1.1- 930215 399 2.3+
1.6- 0.3+ 930221 399 1.4-
0.6+ 0.7+ 930221 399 2. 6-
0.9- 1.1+
Nakano
P Q
-0.90543328 -0.41726568
+0. 34994752 -0.83770623
+0. 24026510 -0. 35233171
G 0.15
0.1- 0.2- 930217 372 1. 6-
1.9- 0.7- 930219 372 1.1+
1.1- 0.9-
0.6+ 0.6+

WIllianms (ibid.)

P
+0. 76027305
+0. 61309071
+0. 21471999

G 0.15

WIIlians

Q
- 0. 64850347
+0. 69709516
+0. 30578031

6
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4+
.5+
.5+

. 3-
. 2-

L1+
. 5-
.9+

. 0+
. 8-
. 8-
. 3-
A4+
1+

. 6+



M P. C 21 939 1993 APR 6
Residual s in seconds of arc
540703 675 0.1+ O0.5- 891002 807 (0.7- 2.9+) 910115 033 1.1+
540703 675 0.6+ 0. 8- 891003 809 1.9+ O0.4- 910115 033 1.6+
540731 675 0.0 0.1- 891003 809 1.3+ O0.1- 910116 033 0. 1-
540731 675 0.3- 0.2+ 891003 809 1.2+ O.5- 910117 033 0. 4-
841228 095 0.1+ 1.0+ 891006 807 (0.2- 3.1+) 910122 675 0. 5-
890926 809 1.4- 0.7- 891009 391 0.3+ 0.4+ 910122 675 (3. 3-
890926 809 1.9- O0.8- 891009 391 0.2- 1.8+ 910209 675 0. 8-
890926 809 1.1- O0.4- 891028 807 (0.2- 4.1+) 910209 675 1.4-
1989 XC = 1986 CX1
Id. T. Uata (MPC 15726)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians
M 317. 77000 (2000. 0) P Q
n 0. 20344819 Peri. 300. 44662 +0. 91170270 -0.40701001
a 2. 8630801 Node 83. 62080 +0. 39363844 +0. 82627240
e 0. 1074440 I ncl. 3. 23286 +0. 11767311 +0. 38937999
P 4,84 H 12.5 G 0.15
Residual s in seconds of arc
540731 675 0.3+ 0.0 860212 809 1.6+ 1.6- 891202 385 O0.7-
540731 675 0.2- 0.1- 860212 809 1.7+ 1.4- 891202 385 2.0+
540922 675 0.1- 0.1+ 860213 809 0.4- 0.2+ 891204 385 1.8+
540922 675 0.1- 0.1+ 860213 809 0.2- 0.2+ 891204 385 2.9+
860211 809 0.2- 0.8+ 860213 809 0.0 0. 3+ 891209 385 1.4-
860211 809 0.1- 0.9+ 860214 809 1.5- 0.6+ 891209 385 O0.1-
860211 809 0.3+ 1.0+ 860214 809 1.3- 0.4+ 900104 385 2.1-
860212 809 1.4+ 1.6- 860214 809 1.2- 0.2+ 900104 385 2.7-
1989 YHL = 1953 FML = 1979 FP1 = 1983 K2
ld. H Kaneda (MPC 16031), G V. WIlians
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians
M 308. 27551 (2000. 0) P Q
n 0. 26476522 Peri. 201.59205 -0.96988753 - 0. 24298455
a 2.4019397 Node 324. 33216 +0. 22742386 -0.87910128
e 0. 1469671 I ncl. 1.63471 +0. 08715825 - 0. 41004811
P 3.72 H 13.5 G 0.15
Residual s in seconds of arc
530319 210(40.7+ 32.2+)X 830615 413 0.7- 0.0 900123 403 1.2+
540731 675 0.3- 0.1+ 891230 413 0.5- 0.7+ 900127 887 (3.7-
540731 675 1.1+ O0.2- 891230 413 1.8+ O0.1- 900127 887 1. 4-
760527 413 1.4- 0.5- 891231 413 0.4- 0. 2- 900217 887 0.9+
760527 413 0.1+ O0.4- 891231 413 1.8+ 0.2+ 900217 887 1. 6-
790323 095 1.2- 0.9- 900121 403 1.0- 0.7- Y 900220 887 0. 2-
830410 095 1.0+ 0.0 900121 403 0.8+ 0.9+ 900220 887 1.5-
830615 413 1.1+ 0.5+ 900123 403 0.3+ 2.2- Y
1990 DAl = 1948 PM = 1958 UF = 1980 DB3 = 1991 TF2
Id. S. Nakano (MPC 19503; unpubl i shed)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano
M 265. 29587 (2000. 0) P Q
n 0. 30010234 Peri. 319.12284 +0. 45013849 +0. 89120579
a 2.2094786 Node 337. 45765 -0.77660279 +0. 35980252
e 0.2233183 I ncl . 8. 38813 - 0. 44075327 +0. 27621438
P 3.28 H 13.1 G 0.15
Residual s in seconds of arc (or two decimals in units of degrees)
480809 078(0.01- 0.05+)X 900228 400 (1.1- 13.1+) 900305 809 0.4+
581016 760(0.01- 0.05+)X 900302 400 (4.1+ 10.4+) 900307 809 0.4+
800220 095 2.3- 4.2- 900305 809 0.1+ O0.6- 900307 809 0.8+
900228 400 (0.9- 10.6+) 900305 809 0.1- O0.5- 900307 809 0.9+
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900317 400 (3.1- 0.8+) 911029 400
900317 400 2.4- 1.2+ 930122 372
900321 400 (3.2+ 1.1+) 930122 372
900321 400 (0.7- 3.8+) 930125 372
911008 400 0.1- 0.7+ 930126 801
911008 400 0.6- 2.2+ 930126 801
911016 400 0.7+ 1.8- 930126 372
911016 400 0.7+ 0. 2- 930126 372
911029 400 0.3- O0.09- 930127 801

1990 EZ5 = 1990 G = 1990 HG7 = 1976 UZ9
ld. G V. Wlliams (MPC 17210; d, unpubli shed)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 166. 05299 (2000. 0)

n 0. 18135877 Peri. 339.77750
a 3.0910806 Node 263. 40207
e 0. 1252237 I ncl. 0. 14633
P 5.43 H 13.0

Resi dual s i n seconds of arc

761022 381 0. 4- 2- 900301 809
761022 381 0.9+ .3+ 900302 809
761024 381 0. 2- 4- 900302 809
810925 095 0. 6- L4+ 900302 809

RPERONMNROOOO
v
N

860801 675(21.7- 900309 809
860801 675(19. 1- 6-) 900309 809
860802 675 (4.5- 0-) 900309 809
860802 675 0.2+ 0 900404 809
900301 809 0.2+ 1- 900404 809
900301 809 0.4+ 2- 900404 809

1990 HC1 = 1978 S@B = 1991 TT1

ld. G V. WIllianms (MPC 19304, unpubli shed)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 199. 58662 (2000. 0)

n 0. 23187369 Peri. 141.31100
a 2.6240276 Node 176. 53569
e 0. 2139525 I ncl . 25. 23586
P 4. 25 H 12.0

Resi dual s in seconds of arc

780927 095 0.1+ 2.2+ 900522 675
900426 675 (6.5+ 7.0-) 900522 675
900426 675 0.4- 1.2- 911010 675
900429 675 0.6- O0.1- 911010 675
900429 675 1.3- O0.5- 911013 675
900519 675 0.5+ 0.1+ 911013 675
900519 675 0.8+ 0.2+ 920101 801
1990 KA

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 347. 46078 (2000. 0)

n 0. 30234713 Peri. 146.50576
a 2.1985288 Node 105. 76646
e 0. 4328577 I ncl . 7.56284
P 3.26 H 16.5

Resi dual s in seconds of arc

900323 675 2.4- 0.7- 900425 675
900323 675 0.5- 0.3+ 900425 675

900325 675 (3.1- 0.2+) 900518 675
900325 675 (2.7- 0.3-) 900518 675

coorrooooo @ POORPPRORO

OCrOoOorRoo O

ROOoR ®©

L1+

7-
4-
5-

.3+
.4+

2-

L+
1+

6+
5+
8+
9+

.9+
. 0+
1+
.2+

8-
O-

5+
5+
6+
4-
7-

1+
.2+

1+
0
5-
2.

2.
3.
0.
2.

rROOOOOOOR COrO0OR WO

coroooo

7-

. 6-)
.6+

5-

L+
. 6+
L2+
T+
.3+

1981 SO™4

p

-0. 45119473

- 0. 81843285

- 0. 35579627
0.15

P

+0. 74495677

-0.66711158

+0. 00124666
0.15

. 5+
.2+
L2+

8-
5-
2.
4-

P

- 0. 29987506

-0. 90160879

-0.31173151
0.15

5-
0-)
7+
0-

1993 APR 6

930127 801 1.3+
930128 372 2.1-
930128 372 0.4+
930220 010 O. 8-
930220 010 1. 2-
930220 010 O. 5-
930221 801 0.7+
930221 801 0.5+
030226 801 1.3+
= 1986 PA2

WIIlianms

Q

+0. 89242192

-0.41491704

-0.17727654
900415 809 0.9+
900416 809 0. 1-
900416 809 0. 7-
900416 809 O0.7-
900417 809 1. 2-
900417 809 2. 4-
920930 691 0. 2-
920930 691 0. 4-
920930 691 0. 4-

Bar dwel |

Q
+0. 66661511
+0. 74432759
- 0. 04000920

920101 801
920206 801
920206 801
920207 801
920207 801
930218 801
930218 801

,\
CONROOO
o

1

WIIlianms

Q
+0. 94553252
-0. 23751795
-0. 22260611

900520 675 (3. 6-
900520 675 1. 2-
900521 675 0. 3-
900521 675 (1.9-
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900522 675 2.1+ 1.3- 900529 589 (7.5+ 5.
900523 675 0.9+ 1.4- 900531 691 1.6+ 1.
900524 372 0.8- 1.8+ 900531 691 0.2- 1.
900524 372 0.5- 0.0 900531 691 0.1+ O.
900525 801 0.3+ O0.3- 900531 691 0.7- 1.
900525 801 0.3+ 0. 3- 900531 691 0.4+ O.
900525 675 1.6+ 1.1+ 900531 691 0.7- 1.
900525 675 1.0+ 0.0 900531 691 0.3+ 2.
900525 871 0.2+ 1.4- 900531 691 1.3- 2.
900526 413 0.7+ O. 3- 900531 691 1.9- O.
900526 592 0.6+ 1.7+ 900531 691 0.1+ 1.
900526 592 0.8+ 0.2+ 900531 691 0.6- 1.
900526 592 0.4+ 1.8+ 900531 691 (1.7- 2.
900526 592 1.6+ 0.8+ 900614 413 (1.0- 3.
900527 801 0.6+ O0.1- 900614 413 1.3+ 1.
900527 801 0.5+ 0.1- 900615 413 0.4- 1.
900528 091 2.0- 1.4+ 900619 568 1.4- 0.1+
900529 589 (0.8- 5.0+) 900619 046 (7.7- O.
900529 589 (2.7+ 1.1+) 900619 046 (4.0- 8.5+
900529 589 (8.1+ 2.0-) 900620 801 0.0 0.
900529 589 (5.9- 8.7+) 900620 801 0.1- O.
900529 589 (0.7- 7.6+) 900621 657 (3.3- 1.

1990 OI3 = 1990 KB2 = 1951 RC = 1992 BL

Id. S. Nakano (MPC 19679), G V. WIIlians

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 103. 61083 (2000. 0) P

n 0. 30191325 Peri. 235.54750 -0.99821743
a 2.2006346 Node 305. 73893 +0. 00258176
e 0. 0512437 I ncl . 3. 87548 -0. 05962633
P 3.26 H 13.0 G 0.15

Resi dual s in seconds of arc

510904 024 0.6- 1.6+ 900727 675 (2.5+ 4.
540729 675 0.9+ 0.0 900728 033 0.5+ 0.
540729 675 1.4- 0.6+ 900730 675 (2.2- 3.
900529 413 2.1+ 1.1- 900730 675 0.8- 2.
900529 413 (0.6- 3.0+) 900918 675 2.0+ 2.
900726 033 1.4- 1.0+ 900918 675 (1.8+ 4.
900727 033 1.0+ 0.8+ 920124 894 1.4- O.
900727 675 1.2- O0.5- 920124 894 0.5- 0.

1990 RV = 1990 QV16 = 1993 EB

Id. S. Nakano (d, MPC 20912; unpubli shed)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 75.09484 (2000. 0) P

n 0. 18183559 Peri. 354.43520 -0.41281574
a 3. 0856746 Node 119. 94092 +0. 83743956
e 0. 1408310 I ncl . 2.66542 +0. 35815939
P 5.42 H 12.5 G 0.15

Resi dual s in seconds of arc

900826 809 0.9+ 0.3+ 900913 675 0.2- O0.4-
900826 809 0.2+ 0.5+ 900918 675 1.3+ O0.5-
900826 809 0.8- 0.7- 900918 675 0.3+ 0.7+
900913 675 1.7- 0.2+ 930301 896 0.1+ 0.5+ Y

1993 APR 6

900624 589 (1.1+
900624 589 (3.6+
900624 589 (5. 3+
900624 589 1.3+
900624 589 (0.9+
900624 589 (0.5+
900625 801 O. 5-
900625 801 O. 6-
900625 675 (0.2+
900627 675 (1. 8-
900627 675 1. 6-
900721 413 0.7+
900721 413 0. 3-
900722 801 0. 4-
900722 801 O. 8-
930126 691 0. 2-
930126 691 0. 1-
930126 691 0. 1-
930303 691 0. 2-
930303 691 0. 3-
930303 691 0.4+

WIliams

Q

+0. 02350068

-0.90134804

-0.43245743
920124 894 1.9-
020125 894 1.3+
920125 894 0.0
920126 894 0. 4+
020126 894 1.4+
920127 894 0.5+
920128 894 0.2+

Nakano

Q

-0.90992269

-0. 39658541

-0.12149367
930301 896 O. 8-
9030302 896 0.6+
930302 896 0.1+

COO0OOROROORANOOOAROWN
o
1

LT+
. 5+

.2+
. 2-
. 3-
.9+

OOr 0000

1. 8-
1.0+
0. 3+

Y
Y
Y



M P. C 21 942
1990 RES5 = 1993 CU

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 330. 47624 (2000. 0)

n 0.19182670 Peri. 247.13444
a 2.9775794 Node  333.36968
e 0.1083452 Incl.  12.66570
P 5.14 H 12.2

Resi dual s in seconds of arc

900915 675 0.4+ 1.3- 900920 675
900915 675 (6.0+ 8.5+) 930213 894
900918 675 0.7- 0.8+ 930213 894
900918 675 0.1- 0.5+ 930214 894
900920 675 1.1+ O0.5- 930214 894

1991 CX5 = 1959 CF = 1970 EY = 1978 TC = 1979

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 168. 61242 (2000. 0)

n 0. 18500778 Peri . 21. 91150

a 3. 0503012 Node 104. 46018

e 0. 1524387 I ncl . 9. 59961

P 5.33 H 11.9

Resi dual s in seconds of arc

590204 024 1.0- 1.6- 791218 095
700307 095 2.5+ 4.2+ 910109 399
781007 805 0.1- 0.1+ 910109 399
781008 805 1.0+ 1.1+ 910203 399
781009 805 0.5- 0.6+ 910203 399
781009 805 1.0- 0.2+ 910204 399
791117 095 0.8- 1.1- 910204 399

1991 GA6 = 1992 OC8

Epoch 1993 Aug. 1.0 TT = JDT 2449200.

M 55.21904 (2000. 0)

n 0. 19993989 Peri . 37. 40623

a 2.8964748 Node 285.81180

e 0. 0649936 I ncl . 0.93781

P 4.93 H 13.7

Resi dual s in seconds of arc

910408 809 0.4- 0.0 920722 809
910408 809 0.4- 0.7+ 920722 809
910408 809 1.8- 1.1+ 920722 809
910410 809 0.9+ O0.5- 920723 809
910410 809 1.2+ O0.9- 920723 809
910410 809 0.4+ 0.9- 920724 809
910419 809 0.0 0.2+ 920724 809
910419 809 0.3- 0.4+ 920724 809
910419 809 0.3+ 0.2- 920727 809

1991 RD5 = 1987 KP2 = 1993 CF1
Epoch 1993 Aug. 1.0 TT = JDT 2449200.

M 358. 07492 (2000. 0)

n 0. 30992400 Peri. 247.87091
a 2.1625488 Node 329. 23384
e 0.1062155 I ncl . 2.91609
P 3.18 H 15.0

Resi dual s in seconds of arc

870530 413 0.3+ 0.2+ 910913 033
870530 413 0.4- 0. 5- 910913 033
910913 033 0.5- O0.6- 910914 033

CROOFOOo O

COOOOO000C O

o
(631
1
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P
- 0. 75030901
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-0. 43574574
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0. 4-
0.
0
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WF4

p
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P
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Q
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M P. C 21 943
911003 033 0.5+ 0.3+ 911007 033
911004 033 0.9+ 0.6+ 911008 033
911004 033 0.3+ 0.3+ 911009 033
911007 033 0.9+ 0.7- 930213 372

1991 RP7 = 1979 BW
Epoch 1993 Aug.

= 1982 VX = 1989

M 134. 21995 (2000. 0)

n 0. 21533686 Peri. 124.81138
a 2. 7567061 Node 275. 80034
e 0. 0424253 I ncl . 3. 69585
P 4.58 H 12. 3

Resi dual s in seconds of arc

790127 675 0.3- 0.7+ 890411 809
790129 675 0.0 0.1+ 890411 809
821115 688 0.1+ 0. 2- 910910 033
821115 688 1.1+ 1.09- 910911 033
890408 809 1.0+ 0.5+ 910911 033
890408 809 2.7+ 0. 2- 910913 033
890408 809 2.0+ O0.2- 910913 033
890411 809 2.4- 1.0- 910914 033
1991 RT40 = 1981 RH7

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 200. 32896 (2000. 0)

n 0. 20194881 Peri. 261.79770
a 2.8772340 Node 32.71166
e 0. 0410662 I ncl . 2. 36081
P 4.88 H 13.5

Resi dual s i n seconds of arc

810903 675 0.3- 0.3+ 910913 033
810904 675 0.3+ 0. 3- 911003 691
910910 033 0.4- 0.2+ 911003 691
910910 033 0.5+ 0. 2- 911003 691
1991 SJ1 = 1993 CQL

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 72.87790 (2000. 0)

n 0. 22884994 Peri. 303.39073
a 2.6470908 Node 167. 96447
e 0.1716554 I ncl . 14. 16401
P 4. 31 H 12. 4

Resi dual s i n seconds of arc

910912 675 0.4+ 0.4+ 930215 399
910912 675 0.3- 0.6+ 930215 399
910914 675 0.1+ 0.8+ 930219 511
910914 675 O0.7- 0.5+ 930219 511
910916 675 0.1+ 1.0- 930221 511
910916 675 0.4+ 1.2- 930221 511
930215 885 0.4+ 1.1+ 930221 399
930215 885 1.4+ O0.4- 930221 399
1991 UC1 = 1993 CML

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 45. 15068 (2000. 0)

n 0. 23514475 Peri. 319.53808
a 2.5996359 Node 187. 76547
e 0. 0152195 I ncl . 7.08937
P 4.19 H 12.5

1.0 TT = JDT 2449200.

0. 6-
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1993 APR 6
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Resi dual s in seconds of arc

911018 399 1.1+ 1.2- 911104 399
911018 399 0.4+ O0.9- 911104 399
911019 399 0.5+ 0.9+ 911109 399
911019 399 0.7+ 1.6+ 911109 399
911031 399 0.2- 0.4+ 911204 399
911031 399 0.8+ 1.0- 911204 399

1991 VN1 = 1980 EE1 = 1993 DF1

Epoch 1993 Aug. 1.0 TT = JDT 2449200.

M 333. 28889 (2000. 0)

n 0. 30293691 Peri. 137.43288
a 2.1956743 Node 115. 27833
e 0. 0963358 I ncl . 5.70734
P 3.25 H 138.2

Resi dual s i n seconds of arc

800315 095 0.2- 0. 5- 911111 399
911104 399 2.2- 1.0+ 911111 399
911104 399 0.8- 1.3- 930224 896
911105 399 0.2+ 0.9+ 930224 896
911105 399 0.1+ 1.4- 930225 411

1991 VX2 = 1993 BS14

Epoch 1993 Aug. 1.0 TT = JDT 2449200.

M 148. 45642 (2000. 0)

n  0.17426570 Peri.  64.30129
a 3.1743984 Node  303. 82988
e 0.1558726 I ncl . 4. 40323
P 5.66 H 12.5

Resi dual s i n seconds of arc

911105 402 (0.2+ 2.9-) 911130 402

911105 402 0.0 1.6+ 911210 033

911109 402 1.2- 1.5- 911211 033

911109 402 0.1+ 1.3+ 911211 033
0.

911130 402 1.6+ 6- 911212 033
1992 AE

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 196. 71423 (2000. 0)

n 0. 30112522 Peri. 284.37318
a 2.2044722 Node 88. 63027
e 0.4361757 I ncl. 6. 39351
P 3.27 H 15.5

Resi dual s in seconds of arc

920110 691 0.2- 0.2- 920126 691
920110 691 1.7+ 1.4+ 920126 691
920110 691 0.0 0.1+ 920126 691
920110 691 0.0 0. 4+ 920126 657
920110 675 1.5+ 0. 3- 920126 657
920110 675 0.7+ 1.2- 920126 657
920113 691 0.0 0.3+ 920205 691
920113 691 0.1+ 0. 2- 920205 691
920113 691 0.1+ O0.1- 9020205 691
920113 691 0.3- 0.0 920206 801
920113 691 0.4+ 0.8+ 920207 801
920113 691 1.8- 0. 3- 920207 801
920113 691 1.5- O0.4- 920207 658
920113 691 1.1- O0.2- 920207 658
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1992 AO

Id. E. Bowell (1954 obs.)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |

M 206. 48930 (2000. 0) P Q

n 0. 27330266 Peri. 280.80392 +0.61109373 -0.73217036
a 2.3516543 Node 127. 20320 +0. 78910854 +0. 59337155
e 0. 0937735 I ncl . 22.18978 -0. 06222665 +0. 33442005
P 3.61 H 12. 3 0. 15

Resi dual s i n seconds of arc

540729 675 0.4- 0.8+ 920109 675 1- 0.6- 920130 675 0.2+

0.4+ 920131 675 0.6+
2+ 0.2+ 920131 675 0.1+
4- 1.0+ 920201 675 O. 3-

540729 675 0.2- 1.0- 920109 675
540731 675 0.5+ 0.1+ 920110 675
540731 675 0.0 0.1+ 920130 675

Coo0o O
i3

1992 UK1 = 1977 LC1 = 1978 WP

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 I chi kawa

M 114. 10226 (2000. 0) P Q

n 0. 20987404 Peri . 51. 29442 +0. 72705790 +0. 67220854
a 2.8043372 Node 265. 99014 -0. 66536575 +0. 63965912
e 0.1618973 I ncl . 8. 05165 -0.16933763 +0. 37278933
P 4.70 H 12.6 G 0.15

Resi dual s in seconds of arc

770612 675 0.5+ 0.0 921019 399 1.4- 0.1+ 921102 399 1.5+
770613 675 0.5- 0.2+ 921019 399 0.3+ 0. 2- 921102 399 1.0+
781124 033 0.5+ 0.5+ 921022 399 1.6- 1.9-

781124 033 0.5- 0. 3- 921022 399 0.1+ 1.5-

1992 WM

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bar dwel |

M 56.14219 (2000. 0) P Q

n 0. 21427616 Peri. 253.94923 +0. 71425909 -0. 69292697
a 2. 7657960 Node 149. 70044 +0. 69323494 +0.68111252
e 0. 5089212 I ncl . 11. 24897 +0. 09622509 +0. 23651203
P 4. 60 H 15.0 G 0.15

From 25 observati ons 1992 Nov. 3-1993 Feb. 26, nean residual 0".65.
1992 WS

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano

M 56.53701 (2000. 0) P Q

n 0. 28064224 Peri. 237.41607 -0.11670609 -0.96487614
a 2.3104719 Node 221. 39596 +0. 98797036 -0. 08857914
e 0.2611372 I ncl . 20. 85016 +0. 10146058 -0.24732119
P 3.51 H 13.6 G 0.15

Fron119 observations 1992 Nov. 23-1993 Feb. 19, nean residual 0".57.

1992 WP3 = 1981 SF3 = 1986 RE12 = 1986 TN11l = 1988 AS5
Id. K Ichikawa (k), S. Nakano

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano

M 73.89267 (2000. 0) P Q

n 0. 18517834 Peri. 102.64659 +0. 90209994 -0. 39999800

a 3.0484279 Node 281. 11570 +0. 30328095 +0. 85460415

e 0. 1264057 I ncl . 9. 49801 +0. 30697944 +0. 33113948

P 5.32 H 12. 3 G 0.15

Resi dual s i n seconds of arc

810927 095 0.3- 1.0+ 880111 033 0.1+ O0.7- 921118 402 O0.7-
811003 095 O0.7- 1.5+ 880111 033 0.3- 0.0 921118 402 1.5-
860909 095 0.4+ O0.09- 921117 402 0.6- 1.1+ 921125 372 (3. 3+
861003 095 0.8+ 1.4- 921117 402 0.7- 1.1+ 921125 372 3.7+

oroo
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1992 WR3

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 11.96292 (2000. 0) P

n  0.22455502 Peri.  28.05812 -0. 49717150
a 2.6807370 Node  92.68464 +0. 74379803
e 0.1094877 Incl.  14.02845 +0. 44674936
P 4.39 H 12.2 G 0.15

1993 APR

Nakano

Q
- 0. 83318060
- 0. 55296178
- 0. 00658480

From 30 observations 1992 Nov. 18-1993 Feb. 26, nean residual 0".90.

1992 YE = 1981 Q4
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 103. 46126 (2000. 0) P

n 0. 28380358 Peri . 98. 98514 +0. 76321456
a 2.2932820 Node 300. 73136 +0. 53635710
e 0.1115608 I ncl . 6. 81624 +0. 36031179
P 3. 47 H 13.8 G 0.15

Resi dual s in seconds of arc

810830 675 0.6- 0.1+ 921218 885 0.3+ 0.7-
810831 675 0.6+ O0.1- 021221 885 0.4- 0.2-
921218 885 0.3- 0.6+ 921221 885 0.8+ 0.5+
1992 YH2 = 1982 BL4

Id. A Lowe

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 84.03336 (2000. 0) P

n 0. 17407352 Peri. 317.22972 +0. 70616365
a 3.1767344 Node 86. 92312 +0. 68880455
e 0. 0686138 I ncl . 10. 48422 +0. 16395486
P 5. 66 H 13.0 G 0.15

Resi dual s i n seconds of arc

820126 381 0.3- 0.09- 921219 010 0.2+ O0.4-
820126 381 0.8- 0.0 921219 010 0.2+ 0.7+
820128 381 (6.2+ 2.0-) 921219 010 0.1+ 0.4+
820128 381 1.1+ 1.0+ 921220 010 O0.3- 0.1+
921218 010 1.1+ O.2- 930116 010 0.6+ 0.0
921219 010 0.2+ O0.1- 930116 010 0.1+ O.6-
1993 AJ = 1991 NT6

Id. S. Nakano, K. |chi kawa

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 102. 59807 (2000. 0) P

n 0. 23140819 Peri. 286.04978 +0. 70397766
a 2.6275454 Node 117. 15207 +0. 70803466
e 0. 2012044 I ncl . 13. 87990 +0. 05569901
P 4.26 H 12. 4 G 0.15

Resi dual s in seconds of arc

910711 809 0.8- 0.5- 930113 400 (3.7+ 4.4-)
910711 809 0.7- O0.5- 930114 400 0.7+ O0.4-
910711 809 0.5- 0.5- 930114 400 (3.5- 1.2-)
910712 809 2.0+ 1.5+ 9030117 403 1.4- 1.5+
930113 400 0.6- 0.1+ 930117 403 0.8- 0.2-
1993 AN = 1982 BP13 = 1988 EX = 1988 FH3

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 40. 54054 (2000. 0) P

0. 17816907 Peri . 8. 21936 - 0. 38388926
3. 1278639 Node 104. 36442 +0. 84456362
0. 1527711 I ncl . 2.61945 +0. 37328451
5.53 H 12.6 G 0.15

| chi kawa

Q
- 0. 63804052
+0. 71363225
+0. 28919423

921224 885 0. 5-
921224 885 0.2+

WIIlians

Q
-0. 68433701
+0. 60454143
+0. 40769169

930116 010 O. 2-
930117 010 1.0-
930117 010 O. 8-
930117 010 O. 1-

Nakano

Q
-0. 67738755
+0. 64579386
+0. 35227320

930121 403 0.1+
930121 403 2.3+
930221 400 0.1+
930221 400 O. 3-

Nakano

Q
-0.92231714
-0.37010141
-0. 11115772

6

cocoo

Coro

.9+
1.

2-

. 5-

3-

1+
. 8+



M P. C 21 947

Resi dual s in seconds of arc

820130 675 0.0 0. 4- 880323 809( 36.
820131 675 0.1- 0.2+ 880324 809 1.
880313 054 0.4+ 0.3+ 880324 809 O.
880313 054 1.6- 1.5+ 930113 399 O.
880314 054 0.5- 1.2- 930113 399 0.
880323 809(34.6+ 7.9-) 930120 399 1.
1993 BH2 = 1978 BEW = 1990 MW= 1991 UC5
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 319. 85263 (2000. 0)

n 0. 26203541 Peri. 125.72261

a 2.4185926 Node 113. 94517

e 0. 1820073 I ncl . 3. 79026

P 3.76 H 12.9 G
Resi dual s i n seconds of arc

780305 095 0.1+ 0.5+ 911031 399 (2.
900627 675 0.5+ 1.0- 911031 399 O.
900627 675 0.3+ 0.4+ 930119 372 O.
900629 675 (0.7- 4.4-) 930119 372 O.
900629 675 1.0- 1.7- 930122 372 (4
1993 BF3 = 1985 DK4 = 1989 CU7

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 47.63314 (2000. 0)

n 0. 24097019 Peri. 150.34119

a 2.5575679 Node 332. 95787

e 0. 1568652 I ncl . 4.88780

P 4.09 H 13.7 G
Resi dual s i n seconds of arc

850222 675 0.7- 0.0 930123 400 1
850223 675 0.6+ 0.1+ 930123 400 1
890213 049 1.1- O0.7- 930124 400 1
890213 049 1.6+ 1.3+ 930124 400 2
1993 BL3 = 1950 XM = 1955 FN = 1991 NA1l
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 116. 23094 (2000. 0)

n 0. 28407397 Peri. 350.48128

a 2.2918266 Node 60. 73623

e 0.1712626 I ncl . 7.89856

P 3.47 H 12. 6 G
Resi dual s i n seconds of arc

501203 711 3.6+ 2.7- Y 910709 675 2.
501203 711 2.8- 0.1+ Y 910711 675 2.
550320 760 0.4- 1.09- 030128 885 1.
550320 760 0.3- O0.6- 930128 885 O.
910709 675 1.0+ 1.7- 930129 885 0.
1993 BN3 = 1977 UL3

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 248. 32103 (2000. 0)

n 0. 28184766 Peri. 276.14075

a 2.3038795 Node 32.33978

e 0. 1495809 I ncl . 7.09473

P 3. 50 H 14.5 G
Resi dual s i n seconds of arc

771018 675 0.8+ O0.1- 930126 695 O
771019 675 0.8- 0.0 930126 695 O

1993 APR 6
3+ 2.5-) 930120 399 0.7+
7+ 0.9- 930210 399 0.5+
1- 0.1+ 930210 399 0.0
4+ Q. 6- 930215 399 0. 4-
2- 0.7- 930215 399 0. 1-
0- 0.1+

| chi kawa
P Q
-0.50339010 +0. 86194457
-0.81257579 -0. 44846341
-0. 29380095 -0. 23649974
0. 15
2+ 5.4-) 930122 372 0.0
5+ 1.4- 930125 372 (7.0+
6- 0.7- 930126 372 0.9+
8- 1.1- 930210 399 0.7+
.1+ 0.7-) 930210 399 0. 9-
Nakano
P Q
-0.54982725 -0.83437963
+0. 74860486 -0.47167149
+0. 37051419 -0.28519578
0. 15
.1+ 1.6+ 930221 400 0.9+
.1+ 0. 2- 930221 400 2. 6-
.7+ 0.2+
. 6- 1. 3-
Nakano
P Q
+0. 62499703 -0.77136700
+0. 72494735 +0. 51657320
+0. 28953420 +0. 37167874
0. 15
2+ 1.6- 930129 885 1.09-
4- 1. 6- 930213 885 1.1+
0- 0.6+ 9030213 885 0.2+
6+ 0. 3-
5+ 0.1+
Mar sden
P Q
+0. 61817635 +0. 78325775
-0.66347413 +0. 56501169
-0.42149741 +0. 25936287
0. 15
.9- 0.1- 930126 695 0. 7-
L1+ 1.3+ 930126 695 0. 3-

COo0o0o

. 0-)
. 8-
. 6-
.8+

cooro

. 5-
.2+

5-



M P. C 21 948 1993 APR 6
930126 695 0.0 0. 3- 930129 695 0.4+ 0.3+ 930131 695 0.1+
930126 695 0.4+ O0.6- 930129 695 0.3+ 0.4+ 930205 695 0. 7-
930129 695 0.2+ 0.1+ 930131 695 1.3+ 1.1- 930205 695 0. 7-
930129 695 0.3+ 0.1+ 930131 695 0.1+ 0.7+
930129 695 0.1- 0.1+ 930131 695 0.2+ 0.2+
1993 CN = 1952 HF1 = 1956 AN = 1982 BE = 1990 RM12
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Urata
M 100. 59102 (2000. 0) P Q
n 0. 18885247 Peri. 338.81901 +0. 16083847 -0.96774523
a 3. 0087603 Node 101. 51873 +0. 93159955 +0. 08396917
e 0. 0668991 I ncl . 11. 41379 +0. 32596514 +0. 23752547
P 5.22 H 11.9 G 0.15
Resi dual s in seconds of arc
520428 760 2.1- 1. 3- 930214 385 0.5- 0.1- 930228 385 0. 2-
520428 760 0.6+ 2.0- 930214 385 0.7+ 1.0- 930228 385 0.2+
560114 760(10. 3+ 15.0+)X 930215 385 0.7- 0.9+ 930313 385 0.6+
820116 688 0.2+ 1.0- 930215 385 0.7+ O0.4- 930313 385 0. 3+
820116 688 0.1+ 2. 8- 930217 385 0.5+ 1.5+ 930313 385 0.2+
900915 675 0.1+ 1.2- 930217 385 1.0- O0.4-

900915 675 0.2+ 0. 2- 930228 385 0.2+ 1.0+

1993 CO = 1976 UWP = 1978 EB2 = 1981 UN16 = 1986 TCl3 = 1988 AV5
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano

M 86.08923 (2000. 0) P Q

n 0. 19709505 Peri . 36. 24578 +0. 18092568 -0.98301701
a 2.9242796 Node 43. 35421 +0. 89149152 +0. 15073103
e 0. 0708059 I ncl . 2.56438 +0. 41534176 +0. 10467906
P 5.00 H 12.1 G 0.15

Resi dual s i n seconds of arc

761026 095 0.5+ 1. 3- 880115 399 0.2- 1.2- 930210 399 0. 7-
780305 095 0.9- 0.8+ 880115 399 0.1- 0.2+ 930213 399 0.2+
811024 095 0.4+ 3.3+ 880117 399 0.3- 0.5+ 930213 399 0.9+
861005 095 1.2- 1.7- 880117 399 0.8+ 0. 8- 930221 399 1.4+
880115 399 0.4- 2.0- 880117 399 1.9+ O0.1- 930221 399 O0.7-
880115 399 1.5- O0.5- 930210 399 0.5- 1.4+

1993 CQ = 1982 W12 = 1986 PV3 = 1991 RP24

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Nakano

M 114. 76395 (2000. 0) P Q

n 0. 20931249 Peri. 276.95307 +0.74411188 -0.65249818
a 2. 8093507 Node 123. 89136 +0. 66059043 +0. 68667993
e 0. 1801775 I ncl . 9.94294 +0. 09958814 +0. 32049462
P 4.71 H 12.1 G 0.15

Resi dual s in seconds of arc

821114 095 0.2- 0.7+ 910912 675 0.1+ 1.0- 930213 399 0. 3-
860801 675 0.2- 0.7- 910917 675 0.3- 0.1- 030213 399 1.4+
860801 675 2.2+ 2.5+ 910917 675 0.5+ 0.0 930221 399 1.2+
860802 675 2.8- 0.09- 930210 399 1.7- 0.4+ 930221 399 0. 6-
860802 675 0.4+ 1.4+ 930210 399 0.3+ 0.9+

1993 CN1 = 1975 TG = 1991 RF13

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 I chi kawa

M 335. 41128 (2000. 0) P Q

n 0. 30618650 Peri . 1.58509 -0. 63668457 +0. 76986443
a 2.1801114 Node 228. 87253 -0.70813485 -0. 60634081
e 0.0172732 I ncl . 3. 35354 -0. 30525039 -0.19914715
P 3.22 H 13. 3 G 0.15

OrFrOOo

oro
-b?H

cocoor

cocoo
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+
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.0+
LT+
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1+

LT+
. 8+
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. 8+
. 3-



M P. C 21 949

Resi dual s in seconds of arc

751003 095 0.0 0. 1- 910915 675
910913 675 0.2+ 0. 3- 930215 399
910913 675 0.0+ 0.0 930215 399
910915 675 0.1- 0.3+ 930221 399

1993 DB = 1942 EX = 1983 EF2 = 1991

[@N]

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 18. 33888 (2000. 0)

n 0. 28944060 Peri. 179.73110
a 2.2634092 Node 10. 56009
e 0. 1046508 I ncl . 4.30756
P 3.41 H 13.2

Resi dual s i n seconds of arc

420312 062 2.0+ 1.2- 910916 675
420312 062 0.2+ 0.8+ 910916 675
420312 062 1.2- 0.0 930215 399
420312 062 2.1- 1.4- 930215 896
420314 062 0.1+ 0. 2- 930215 399
830311 381 0.1+ 0.1+ 930215 896
830311 381 0.3+ 0.6+ 930217 896
910910 675 0.0 0. 5+ 930217 896
910910 675 0.1+ 0.4+ 930217 894

1993 DAl = 1934 EJ = 1975 VF5 = 1979
Id. S. Nakano, A. Lowe

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 105. 28374 (2000. 0)

n 0. 18451503 Peri. 284.12096
a 3. 0557293 Node 146. 05533
e 0. 0684180 I ncl . 10. 06387
P 5.34 H 11.3

Resi dual s in seconds of arc

340305 024 0.6+ 0.4+ 890604 675
751102 095 2.4- 5.1- 890606 675
790726 675 1.1- 0.8+ 890606 675
790727 675 0.2+ 0.9+ 930130 877
801012 095 2.7+ 2.3+ 930130 877
890604 675 0.3+ 0.8+ 930220 877

1993 EF = 1978 EU6 = 1984 W54

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 76. 92909 (2000. 0)

n 0. 26477876 Peri . 57. 38573
a 2.4018578 Node 63. 56958
e 0.1680771 I ncl . 3. 09956
P 3.72 H 13.9

Resi dual s in seconds of arc

780306 095 O0.5- 1.4- 930302 385

841120 010 0.2+ 0.4+ 930302 385
841121 010 0.3- 0.1+ 930302 385
930301 385 0.9- 1.2- 930313 385
930301 385 1.3+ 1.0- 930313 385

1993 APR 6
0.3- 0.2+ 930221 399 1.8+
1.2- 0.1- 930225 399 0. 4-
1.7- 0. 6- 930225 399 0. 8+
0.6+ 0.6+
RQ10
5 Nakano
P Q
-0.98391010 +0.17813319
-0.16406115 -0.87029754
-0.07074500 -0.45918489
G 0. 15
0.2- 0.7- 930217 894 0.5+
0.1+ 0. 2- 930218 894 0. 5-
2.1- 2.6+ 9030218 894 0. 4-
0.2+ 2.4- 930221 399 O0.7-
0.1- 1.3+ 930221 399 0. 6-
2.4+ 2.7- 930224 894 0.2+
1.1+ 2. 3- 930224 894 0.5+
0.8+ 2.1- 930301 894 0.4+
0.8- 0.9+ 930301 894 0. 2-
OA13 = 1980 TQL3 = 1989 LG
5 Nakano
P Q
+0. 33079517 -0. 93864442
+0. 91916500 +0. 29704193
+0. 21379957 +0. 17525052
G 0.15
0.4- 0.2+ 930220 877 1.4+
1.7- 3.4- 930223 877 0. 1-
1.1+ 1.8- 930223 877 0.5+
(4.8- 3.1+) 930225 877 0.3+
0.4+ 0.5+ 930225 877 1.9-
0.0 0. 6-
5 Ur at a
P Q
-0.51326582 -0. 85686274
+0. 76818397 -0.48383911
+0. 38268992 -0. 17800550
G 0.15
0.0 0.9+ 930313 385 1.0+
0.2+ 0.1+ 930314 411 O. 5-
0.1+ 0.8+ 930314 411 O. 6-
0.0 0. 3- 930314 411 0.0
0.3+ 0.0

0.
0.
0.
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OOoORr o

o000

1+
4+
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.4+
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M P. C 21 950
1993 EG = 1933 Q1 = 1977 QP3 = 1987 QC7
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 346. 04329 (2000. 0)
n 0. 29215782 Peri . 48. 35658
a 2. 2493535 Node 196. 05703
e 0.1222428 I ncl . 4.61224
P 3. 37 H 13.6 G
Resi dual s in seconds of arc
330828 024 2.2+ 7.7- 900619 046 O.
770823 095 0.2+ 0.6+ 900619 046 O.
870822 809 0.6- 1.1- 930301 385 O.
870822 809 2.1- 0. 8- 930301 385 O.
870826 809 0.0 0.7+ 930302 385 0.
870826 809 0.5+ 0.9+ 930302 385 O.
870826 809 1.6+ 1.5+ 930302 385 O.
1993 EH = 1940 GD = 1978 WE = 1980 JJ
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 25. 88407 (2000. 0)
n 0. 29688634 Peri . 14. 28497
a 2. 2254059 Node 178. 36393
e 0.1279479 I ncl . 7.07170
P 3.32 H 13.4 G
Resi dual s in seconds of arc
400403 062 1.4- 1.2- 800512 046 O.
400404 062 1.8- 2.3+ 800512 046 O.
400412 062 3.2+ 1.5- 800513 046 O.
781124 046 0.7+ O0.6- 800513 046 O.
781124 046 1.0- 2.2+ 930301 894 0.
800511 046 0.0 2.1+ Y 930301 894 O
800511 046 0.2+ 0.7+ Y 930302 894 O
6766 P-L = 4243 T-3
Id. S. Nakano (MPC 12700)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 31.18678 (2000. 0)
n 0. 17658531 Peri. 110.17314
a 3. 1465382 Node 171. 23879
e 0. 0573094 I ncl . 13. 71094
P 5.58 H 12.0 G
Resi dual s i n seconds of arc
600924 675 0.1+ 1.0- 771012 675 O.
600926 675 0.8- O0.6- 771016 675 1.
600927 675 0.2+ O0.5- 771016 675 O.
600928 675 0.1+ 0.3+ 771017 675 O.
601017 675 0.5- 0.4+ 771017 675 O.
601022 675 0.1- 2.7+ 771017 675 O
601026 675 0.8+ 0.8+ 771017 675 O.
771007 675 1.0+ 1.2- 771021 675 1
771011 675 O0.5- 0.6+ 771021 675 O
771011 675 0.1- O0.1- 771021 675 O
771012 675 1.2- 0.6+ 771021 675 O
7610 P-L = 1981 UE24
Id. E. Bowell (MPC 20516)

- 0. 43254089
-0. 84927864
-0.30271137

0.15

6-
7+
2+
5-
6-
4-
4-

-0. 97567665
-0. 21126846
- 0. 05848691

0.15

6-
2+
1+
2+
0

.3+
1+

+0. 20193554
-0.96358778
-0.17527298

0.15

7-
5-
3-
1+
3-

L+

5-

. 6+
. 5+
. 6+
.2+

CoooorkkE

cooooo0

OCOrRORRFRRFROOO

1990 MD1

P

P

. 9-

P

.2+
.4+
.3+
3-
. 0+
3-
.3+
. 5+
7-
.2+
5-

1993 APR

Ur at a

Q
90133995
41559164
12194215

+0.
- 0.
-0.

930313
930313
930313
930314
930314
930314

385
385
385
411
411
411

Nakano

Q
21918650
93591086
27573202

+0.
- 0.
- 0.

930302
930313
930313
930314
930314

WIIlians

+0.
+0.
- 0.

771022
771022
771022
771022
820727
910208
910208
910210
910210

894
894
894
894
894

cooooo

3-
1-

L2+
1+
L2+

2-

Q
97873318
20513738
00015321

675
675
675
675
095
675
675
675
675

. 9-
. 6+
L+

6-

.0
.9+
L+
. 8-
e

Coooor

Coo0oo

CPrOoOoOoOoOoMN



M P. C 21 951

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 16.21044 (2000. 0)

n  0.28717990 Peri.  77.01531
a 2.2752722 Node  115.81401
e 0.1331787 I ncl . 4. 27058
P 3.43 H 14.5

Resi dual s in seconds of arc

601017 675 0.9- 1.0+ 811025 675
601022 675 0.1+ 0.3+ 930213 372
601025 675 0.8+ 0.9- 930213 372
601026 675 0.1+ O.6- 930217 372
811024 675 0.0 0.1+ 930217 372

9508 P-L = 1986 ED1 = 1992 JR2

ld. T. Kobayashi (MPC 14630), G V. WII

Epoch 1993 Aug. 1.0 TT = JDT 2449200.5

M 98. 25449 (2000. 0)

n 0.17463814 Peri . 93. 40856
a 3.1698836 Node 96. 49744
e 0. 1348027 I ncl . 2.37073
P 5.64 H 13.0

Resi dual s in seconds of arc

601017 675 0.1+ O0.4- 860305 688
601022 675 0.9- 1.3- 860305 688
601024 675 1.2+ 0.9- 860312 809
601026 675 0.6+ 0.6+ 920401 801
781130 675 0.3- 0.4+ 920401 801
781201 675 0.1+ 0.3+ 920504 809

2168 T-1 = 1980 TT10 = 1991 RY

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 164. 78522 (2000. 0)

n 0. 26199213 Peri. 176.18609
a 2.4188590 Node 182. 68444
e 0. 1284782 I ncl . 11. 78562
P 3.76 H 14.5

Resi dual s in seconds of arc

710324 675 0.4+ 1.0- 710402 675
710324 675 0.8+ 1.3+ 710416 675
710325 675 1.7- 0. 3- 710416 675
710325 675 1.3- 0. 3- 710513 675
710326 675 O0.7- 1. 3- 710514 675
710327 675 0.5- 0.1- 710516 675

—~

CRWoo O

Wooroo O

L2+

CooROor O

P
-0. 97260032
- 0. 23150747
-0. 02128186
0.15

0 0.0
3+ 0.0
3+ 0.1+)
3- 0.4-
5- 0.9-

i ans

p

-0.98424241

-0.17417283

- 0. 03050729
0.15

5-
8+
0-
2-
3-

COoooNOo
13

+0. 99974003

-0. 02220417

+0. 00518118
0.15

9-
0-
0-
4+
1+
. 5+

[e¢]
1

1993 APR
Nakano

Q
+0. 22260911
- 0. 90098426
-0. 37238763

930217 372 0.4+
930217 372 2.0+
930219 372 1.4-
930219 372 0. 4+

WIIlianms

Q
+0. 17198167
- 0. 90283061
- 0. 39410556

920504 809 0.0

920504 809 (3. 5-
920507 801 0.8+
920507 801 0. 1-

WIlianms

Q
+0. 02069684
+0. 97909227
+0. 20236096

801008 095 0.2+
910907 372 1.0-
910907 372 0. 2-
910909 372 1.4+

3138 T-1 = 1990 SB18 = 1990 W6 = 1990 VHIO = 1990 WK15 = 1992 HL5

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 234. 52526 (2000. 0)

n 0. 28479140 Peri. 284.69988
a 2.2879760 Node 177. 68586
e 0. 1297940 I ncl . 3. 75196
P 3.46 H 15.0

Resi dual s in seconds of arc

710324 675 1.2+ 0.7+ 710327 675
710325 675 1.0- O.4- 710402 675
710326 675 2.1- 1.0+ 710402 675
710326 675 0.9- 1.0- 710416 675
710326 675 0.2- 1.0+ 710416 675
710326 675 0.8- O0.6- 710513 675

5

P
-0. 21457598
+0. 91940523
+0. 32962278

0.15
.8+ 0. 6-
2+ 0.1+
.5+ 0. 2-
.4+ 3.2-)
L4+ 2.3-)
1+ 0.7+

WIIlianms
Q

-0.97670373

-0.20289934

-0. 06986908
710514 675 0. 4-
710516 675 1.0+
900927 413 0. 1-
901111 809 O. 8-
901111 809 0.2+
901111 809 0. 1-

6
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M P. C 21 952

901114 809 0.7- 1.0- 901120 809
901114 809 0.4+ O. 8- 901120 809
901114 809 0.9- 1.5- 901120 809

4023 T-1 = 1979 OM = 1992 HWb

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 267. 52534 (2000. 0)

n 0. 28677249 Peri. 261.96504
a 2.2774266 Node 175. 47715
e 0.1876737 I ncl . 6.71279
P 3.44 H 15.0

Resi dual s in seconds of arc

710324 675 2.1+ 0. 3- 710402 675
710326 675 1.1- 0.1+ 710416 675
710326 675 1.0- 1.7- 710416 675
710326 675 0.8- 1.5- 710513 675
710327 675 0.9+ 0. 3- 710514 675
710327 675 1.3- 0.0 710516 675

1157 T-2 = 1993 DUl

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 3.16329 (2000. 0)

n 0. 27624235 Peri. 355.50082
a 2.3349408 Node 203. 72709
e 0. 1300207 I ncl . 2.59532
P 3. 57 H 15.5

Resi dual s i n seconds of arc

730919 675 0.7- O0.6- 730930 675
730919 675 1.8- O0.7- 730930 675
730920 675 0.3- 0.2+ 731004 675
730924 675 0.1+ 0. 8- 731004 675
730924 675 1.0+ O0.2- 731005 675
730925 675 (2.5- 0.2+4) 731005 675
730925 675 0.8- 0. 2- 930226 691
730929 675 0.9+ 1.2+ 930226 691
730929 675 1.3+ 0.7+ 930226 691

1274 T-2 = 1978 \E18
Id. E. Bowell (MPC 19882)

Epoch 1993 Aug. 1.0 TT = JDT 2449200.
M 76. 35074 (2000. 0)

n 0.21880398 Peri . 67.46021
a 2.7275072 Node 10. 58519
e 0. 0343984 I ncl . 1.90585
P 4.50 H 14.5

Resi dual s in seconds of arc

730919 675 O0.7- 0.9- 730924 675
730919 675 0.4+ 0.1+ 730924 675
730919 675 0.6- 1.7+ 730925 675
730919 675 1.2- O0.4- 730925 675
730919 675 1.2+ O0.5- 730929 675
730920 675 0.5- 0.3+ 730929 675
730920 675 (0.3+ 3.0+) 730930 675
730924 675 0.4+ 1.2- 730930 675
730924 675 0.1- 1.1+ 731004 675

A
opNvOOOOOO §
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POOoOorRO ©

OOO0OONWRRE @

.0
. 0+
1+

+0. 21688940
+0. 93536534
+0. 27937550

0.15

1+
1+
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4-
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- 0. 94418367
- 0. 30080596
- 0. 13428691

0.15

2.
1-

6+
0+

.4+
1+
. 6+
.4+
. 5+

+0. 20723034
+0. 88490455
+0. 41713249

0.15

7-
4-
5-
8+

.3+
.2+

5-
3-

4+

1.3+
1.6+
1.5+4)

P

0.0

0. 9+
0. 3+
0.7+
1.0+
0. 4-

P

0.5+
0. 4+
. 6-)
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L2+
5_
4+
1+
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1+
. 4-
1
L 2-
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0)
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- 0.
+0.
+0.
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- 0.
- 0.
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930303
930303
930303
930303
930303
930304
930304
930304

W |
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+0.
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731004
731005
731005
781130
781201
911004
911004
911005
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691 O0.7-
691 O0.9-
691 1.4+

i ans

Q
97615266
20510608
07111593

413 1. 2-
413 1.5+
691 O0.1-
691 0.3+
691 0.1+

i ans

Q
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88339881
33379834
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1-
1-
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3-

691
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691
691
691
691
691
691
691
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1325 T-2 = 1991 RJI33
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 139. 26587 (2000. 0) P
n 0.21886048 Peri. 354.46348 +0. 97555363
a 2.7270378 Node 18. 19922 +0. 20494362
e 0.0671731 I ncl . 5.19639 +0. 07932981
P 4.50 H 14.0 G 0.15
Resi dual s in seconds of arc
730919 675 0.5- 0.6+ 730929 675 0.4+ O0.1-
730919 675 1.1- 0.6+ 730929 675 1.5+ 2.2-
730920 675 0.5- 0.8+ 730930 675 0.1- 1.0+
730924 675 0.1- 1.0- 730930 675 0.7+ 0.0
730924 675 0.1- O0.7- 730930 675 0.3- 0.1-
730925 675 0.2+ 0.0 730930 675 0.2- O0.6-
730925 675 1.0+ 0.5+ 731004 675 0.6- 0.6+
730929 675 0.1- O0.4- 731004 675 0.4- 0.9+
730929 675 1.6+ 1.8- 731005 675 0.6- 0. 3-
2281 T-2 = 1991 PMLO
ld. B. G Marsden (MPC 18833)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 174. 86417 (2000. 0) P
n 0.21372922 Peri. 311.77439 +0. 48588568
a 2.7705125 Node 347. 28895 -0.79067373
e 0. 0350051 I ncl . 2.09344 -0.37249182
P 4.61 H 13.7 G 0.15
Resi dual s in seconds of arc
540731 675 0.7- 2.1+ 730929 675 0.2+ 1.8+
730920 675 0.6+ 2.0+ 730930 675 0.3- 0.0
730924 675 (3.3- 1.9+) 730930 675 1.0+ O. 3-
730924 675 (3.4- 1.7+4) 731004 675 0.1- 0.9-
730925 675 (0.1+ 2.9-) 731004 675 0.4- 0.7-
730925 675 0.4+ 1.1- 731005 675 0.7- 0.9-
730929 675 0.5- 0.9+ 731005 675 0.4- 0.1-
5069 T-2 = 1978 VQI10
Id. S. Nakano (MPC 15087)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5
M 80. 23350 (2000. 0) P
n 0. 21293865 Peri. 162.64075 +0. 74766885
a 2. 7773656 Node 238. 79336 +0. 59328245
e 0. 2211250 I ncl . 7.26454 +0. 29834078
P 4.63 H 13.5 G 0.15
Resi dual s i n seconds of arc
730919 675 (4.3+ 2.7+) 730929 675 0.6+ O0.2-
730920 675 0.3+ 0.2+ 730930 675 1.6- O0.6-
730920 675 2.4+ 0.1+ 730930 675 0.8- 0.7-
730924 675 0.4- 1.4+ 731004 675 1.4- 1.6-
730924 675 0.5+ 1.9+ 731004 675 (1.3- 3.5-)
730925 675 1.1+ 0.1+ 731005 675 0.1+ 0. 8-
730925 675 1.1+ 0.5+ 731005 675 0.8- 1.9-
730929 675 0.4- 0.1+ 781105 675 0.2+ 0. 2-
5493 T-2 = 1989 CT6 = 1989 ED12 = 1990 EE1

ld. G V. WIllians (MPC 16884; d,

unpubl i shed)

731005
910910
910910
910910
910910
910913
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911005
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910814
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910816
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781108
781129
781130
870920
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Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 WIlians
M 253. 57783 (2000. 0) P Q
n 0.08518612 Peri . 56. 93466 +0. 92594664 - 0. 35207565
a 5.1155244 Node  323. 15384 +0. 22299847 +0. 80168579
e 0.0469213 I ncl . 13. 16930 +0. 30478600 +0. 48305552
P 11.57 H 10.5 G 0.15
Resi dual s in seconds of arc
730930 675 1.5+ O0.2- 890210 033 0.3- 0.1+ 900302 809 0.4+ 2.0-
730930 675 0.9+ 0. 2- 890210 033 0.3+ 0.7+ 900304 809 1.2- 0.4+
731004 675 0.7- 0.5+ 890310 033 0.5+ 0.4- 900304 809 1.0- 0.9+
731004 675 0.8- 1.0- 890310 033 0.1- 0.1+ 900304 809 1.4- 0.8+
731005 675 0.1- 0. 2- 900302 809 1.5+ 0.9- 910417 675 0.1- O0.7-
731005 675 0.2+ O0.6- 900302 809 0.9+ O0.6- 910417 675 0.4- 0.0
2400 T-3 = 1989 YEl
Id. S. Nakano (MPC 15907)
Epoch 1993 Aug. 1.0 TT = JDT 2449200.5 Bowel |
M 250. 03776 (2000. 0) P Q
n 0.26339575 Peri. 253.74099 -0.85011968 +0. 52494811
a 2.4102580 Node  317.89948 -0. 45638004 -0.77383682
e 0.0018635 I ncl . 3. 55276 -0. 26270475 - 0. 35440945
P 3.74 H 13.7 G 0.15
Resi dual s in seconds of arc
540729 675 1.3- 1.0- 771022 675 0.7+ 0.3+ 891230 413 0.0 1.9-
540729 675 1.8+ 0. 3- 880910 675 1.3+ 1.1+ 891231 413 1.3- 0.0
771012 675 0.4- 1.8+ 880910 675 (1.7+ 1.6+) 891231 413 (2.5+ 0. 1-
771012 675 0.5+ 1.0+ 880911 675 0.8- O0.1- 900121 887 (1.0- 2.
771016 675 0.3+ 2.0- 880911 675 0.1- 0.9+ 900121 887 1.1+ O.
771016 675 0.9+ 1.4- 880911 675 0.0 1.8- 900124 887 0.5+ 0.9-
771017 675 1.7- 0.3+ 880911 675 (0.2- 2.4-) 900124 887 1.3+ O0.6-
771017 675 0.5- 0.9+ 880916 675 (1.4- 2.4- 900125 887 0.2+ 1.1+
771021 675 (2.8+ 1.3-) 880916 675 0.7+ O0.2- 900125 887 1.9- 0.4+
771021 675 (1.7+ 1.9-) 880916 675 0.1- 1.7-
771022 675 0.6- 1.0+ 891230 413 0.8- 0.4-

* * * * *

NEW NAMES OF M NOR PLANETS.
(2522) Triglav = 1980 PP

Di scovered 1980 Aug. 6 by Z. Vavrova at Klet.

Named for a Slavonic deity.
(2523) Ryba = 1980 PV

Di scovered 1980 Aug. 6 by Z. Vavrova at Klet.

Naned for Jakub Jan Ryba (1765-1815), Czech baroque conposer, author
of the fampus Czech Christmas Mass.
(2581) Radegast = 1980 VX

Di scovered 1980 Nov. 11 by Z. Vavrova at Klet.

Naned for a Slavonic deity.
(2944) Peyo = 1935 QF

Di scovered 1935 Aug. 31 by K Reinnuth at Hei del berg.

Naned in nenory of Pierre Culliford (1928-1992), better known under
hi s pseudonym Peyo. He was known worl dwi de for his comc strips, where he

created the blue dwarfs known as the Snurfs. Together with Georges Rem
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(Herge), the father of Tintin, Peyo raised the drawing of comc strips to
a 'Belgian” work of art. Nane proposed and citation prepared by J. Meeus,
endorsed by G Klare and L. D. Schmadel

(3020) Naudts = 1949 PR

Di scovered 1949 Aug. 2 by K. Reinmuth at Hei del berg.

Naned in nenory of |gnace Naudts (1949-1992), active Bel gi an amat eur
astrononer, editor of the nonthly magazine 'Heelal’ of the Flem sh
associ ation ’'Vereni ging voor Sterrenkunde’. His particular fields of
interest were planetary satellites and rings, chaos in the solar system
and theoretical and practical study of sundials. He was a talented
mat hemati ci an, a dynam ¢ and ent husi astic popul ari zer of astronony and
science. Nane proposed and citation prepared by C. Steyaert, endorsed by
G Klare and L. D. Schradel .

(3122) Florence = 1981 ET3

Di scovered 1981 Mar. 2 by S. J. Bus at Siding Spring in the course of
the U K Schmdt-Caltech Asteroid Survey.

Naned in nenory of Florence N ghtingale (1820-1910), English nurse and
hospital reforner, who al nost singlehandedly established trained nursing as
an honorabl e profession for wonen. She transforned the English field
hospitals during the Crinmean War and was known there for her quiet dignity,
her rigorous discipline and her determ nation. Florence N ghtingale is nost
renenbered as The Lady of the Lanp for her courage, conpassion and devotion
to the injured troops as she visited the hospital wards after a full day’s
work. Citation prepared by C. S. Shoenaker at the request of the discoverer.

(3492) Petra-Pepi = 1985 DQ

Di scovered 1985 Feb. 16 by M Mahrova at Klet.

Naned i n honor of the discoverer’s daughter on the occasion of her
ei ghteent h birthday.

(3848) Analucia = 1982 FH3

Di scovered 1982 Mar. 21 by H Debehogne at the European Sout hern
Qbservatory.

Naned in honor of Ana Lucia Martins, a good friend of the discoverer
and who hel ps himvery much when he is working in connection with this
observing program at the Universidade Federal do Rio de Janeiro. Nanme
proposed by the discoverer and by U F. R J. professor L. E. Mchado, who died
on 1992 July 13.

(4159) Freeman = 1989 K

Di scovered 1989 Apr. 5 by E. F. Helin at Pal onar.

Named i n honor of Ann Freeman, executive secretary of the
Sei snol ogi cal Laboratory of the California Institute of Technol ogy and
| ong-tine friend of discoverer, on the occasion of her birthday,
1993 Feb. 10. She has enthusiastically supported the planet-crossing
asteroid survey during its first decade at Caltech and continues to
cel ebrate its successes.

(4160) Sabrina-John = 1989 LE

Di scovered 1989 June 3 by E. F. Helin at Pal omar.

Naned in nenory of Sabrina M Gonsal ves (1962-1980) and John H Riggins
(1962-1980), young lovers tragically lost. In their brief lives they left a
| egacy of |ove and dedication to dreans and famly. Hurling through space
on its eternal journey, this mnor planet synbolizes the endurance of their
love. Citation prepared by Carl and Teresa Atallah and endorsed by the
famlies and friends of the young couple.
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(4567) Becvar = 1982 SO1L

Di scovered 1982 Sept. 17 by M Mhrova at Klet.

Naned in nenory of the Czech astrononer Antonin Becvar (1901-1965),
founder and first director of the Skal nate Pl eso Cbservatory in Sl ovaki a.
Becvar nade observations of conets, neteors and the sol ar photosphere, but
he is best known as the author of Atlas Coeli and the nore detailed Atlases
Eclipticalis, Borealis and Australis.

(4796) Lewis = 1989 LU

Di scovered 1989 June 3 by E. F. Helin at Pal omar

Naned in honor of Joseph Walter Lewis, Jr. and his wife Anne Beech Lew s,
good friends of the discoverer, on the occasion of their fiftieth weddi ng
anni versary. Joe and Anne, an alumus and al umma of Caltech and
Stanford, respectively, have pursued distinguished civic as well as
prof essional careers. Joe is president of DB Products, an electronic
manuf act uri ng conpany, and fornerly vice president of Beckman |nstrunents.
He is also a nenber of the Caltech Associates and has served as al umm
president. Anne has been active in various civic and philanthropic
organi zations. Their three children, Jeff, Jack and Taffy, along with
their many friends, warmy endorse this tribute.

(4921) Vol onte

Di scovered 1980 Sept. 29 by Z. Vavrova at Klet.

Naned for the popular Italian actor G an Maria Vol onte, who portrayed
the title role in a filmabout G ordano Bruno.

(4977) Rauthgundis = 2018 P-L
Di scovered 1960 Sept. 24 by C. J. van Houten and |I. van Houten-
G oenevel d at Leiden, on Pal omar Schm dt plates taken by T. CGehrels.
Naned i n honor of Rauthgundis Seitz, a friend of the discoverers,
on the occasion of her 70th birthday.

(5092) Manara = 1982 FJ

Di scovered 1982 Mar. 21 by E. Bowell at the Anderson Mesa Station of
the Lowel| Cbservatory.

Nanmed i n honor of Al essandro Manara, since 1963 an astrononer at the
Brera Astronom cal Cbservatory in Mlan. H s fields of interest include
astrometry, and the physics and dynam cs of m nor solar systembodies. In
particul ar, he has studied the dynam cs of conets and has carried out
pol arimetric anal yses on several mnor planets. He has recently witten a
study of Schiaparelli. Name suggested and citation prepared by V. Zappal a.

(5097) Axford = 1983 TWL

Di scovered 1983 Cct. 12 by E. Bowell at the Anderson Mesa Station of
the Lowel| Cbservatory.

Nanmed in honor of WIlliamlan Axford, director of the Max-Pl anck-
Institut fur Aeronom e, Lindau, and current president of the Conmttee on
Space Research, on the occasion of his sixtieth birthday. Axford s sem nal
contributions in the areas of magnetospheric, heliospheric, conetary and
cosm c ray physics and interstellar gas dynam cs have greatly enhanced our
under standi ng and stimulated further investigation. Wile providing strong
| eadership in pronoting space m ssions, including the highly successfu
Gotto mssion to conmet Halley in 1986, he has al so been a | eadi ng advocate
for international cooperation in space. Nanme suggested and citation
prepared by D. A Mendis.

(5100) Pasachoff = 1985 GW
Di scovered 1985 Apr. 15 by E. Bowell at the Anderson Mesa Station of
the Lowel| Cbservatory.
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Nanmed i n honor of Jay M Pasachoff, Field Menorial professor of
astronony, director of the Hopkins Cbservatory and chair of the astronony
departnent of WIlianms College, WIIianmstown, Massachusetts. Pasachoff’s
broad range of astronom cal research has centered on the sun, and especially
on studies of solar eclipses. He is also well known for an extensive series
of coll ege-level textbooks and popul ar-astronony textbooks and articles.

Besi des being an indefatigable public | ecturer, Pasachoff has served as

chai rperson of the astronony section of the American Association for the
Advancenent of Science, as a conmittee nenber of the Anmerican Association of
Physi cs Teachers and on the Astrophysics Council of the National Aeronautics
and Space Adm nistration.

(5208) Royer = 1989 CH1

Di scovered 1989 Feb. 6 by E. F. Helin at Pal omar.

Naned i n honor of Monsignor Ronald Royer, whose work in astrononica
phot ography and vari abl e-star observation has been a life-Iong passion.
For over twenty years he has contributed to astronom cal research and
has exenplified the ideals of amateur astronony by sharing his tel escopes
and ent husiasmw th hundreds of students, children of his parish and the
general public. Royer is one of the true pioneers of tricolor astro-
phot ography, having first applied this technology to illustrate the
different colors of the gas and dust tails of Conet West (1976 VI). This
nam ng i s enthusiastically endorsed by Jack Child, Steve Padilla and al
his many friends.

(5260) Philveron = 1989 RH

Di scovered 1989 Sept. 2 by EE W El st at Haute Provence.

Nanmed i n honor of Philippe Veron, director of the Cbservatoire de
Haute Provence. |In addition to conducting research on quasars and active
gal axi es, Veron is a student of early conetary books and broadsi des.

(5286) Haruonukai = 1989 VT1

Di scovered 1989 Nov. 4 by M Mikai and M Takei shi at the JCPM
Kagoshi ma Stati on.

Nanmed in nenory of Haruo Mikai (1949-1986), younger brother of one of
t he di scoverers.

(5317) Verol acqua = 1983 CE

Di scovered 1983 Feb. 11 by C. S. Shoenmaker at Pal omar.

Naned i n honor of Veronica Lynn Passal acqua, on the occasion of her
twenty-fifth birthday, by her long-tinme friend DD W E. G een, who nmade the
i dentifications of this object. She has done trenendous vol unteer work
over several years, while a student at Harvard University, toward conpiling
the International Conet Quarterly archive of photonetric data on conets.

(5377) Konori = 1991 FM
Di scovered 1991 Mar. 17 by S. O onp and O Miranatsu at Kiyosato.
Named i n honor of Yukimasa Konori, owner of the Astro-Done Company and
a commttee nenber of the Gotoh Planetarium and Astonom cal Museum Born in
1900, he is the ol dest known amateur astrononer in Japan, and he had the
pl easure of watching Halley's Conet in both 1910 and 1986. His main
Interests are in observing |unar occultations and sol ar eclipses. Long
active in the popularization of astronony, particularly over Japanese
national radio, he planned and carried out a m nute-by-m nute broadcast of
the total solar eclipse in 1936, |inking observers at various stations.
Nanme proposed by the discoverers follow ng suggestions by S. Kinura and
E. Kobayashi .
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(5388) Mottola = 1981 ED1

Di scovered 1981 Mar. 5 by H Debehogne and G De Sanctis at the
Eur opean Sout hern Cbservatory.

Nanmed i n honor of Stefano Mottola, of the Planetary Renpte Sensing
Section at the Deutsche Forschungsanstalt fur Luft- und Raunfahrt, Wesseling.
He has investigated the photonetric properties of surfaces of mnor planets
by appl yi ng nunerical conmputer nodeling to nodern CCD observati ons,
particularly of Trojans and other objects in the outer belt. He is also
an active participant in the canpaigns on (951) Gaspra and (243) lda in
connection with the Galileo flybys of these objects.

* * * * *

EPHEMERI DES.

Comet Muel l er (1993a) El ements MPC 21902
Dat e TT R A (2000) Decl. Delta r El ong. Phase mlL
1993 05 13 06 42.31 +55 15.6 3.947 3.435 53.0 13.6 13.3
1993 05 23 06 45. 34 +55 03.5 3. 966 3. 349 46. 4 12. 6 13. 2
1993 06 02 06 50.09 +55 00.0 3. 963 3. 263 40. 8 11.7 13.1
1993 06 12 06 56. 29 +55 05.8 3.936 3.177 36.5 11.0 13.0
1993 06 22 07 03.74 +55 21.6 3. 884 3.092 33.8 10.5 12. 8
1993 07 02 07 12.29 +55 48. 6 3. 807 3.008 33.2 10.7 12. 7
1993 07 12 07 21.84 +56 28.0 3. 705 2.924 34.5 11. 4 12.5
1993 07 22 07 32.40 +57 21.5 3.579 2.842 37.6 12. 6 12. 3
1993 08 01 07 43.98 +58 32.0 3.431 2.761 42.0 14. 2 12.1
1993 08 11 07 56.74 +60 02.5 3. 262 2.682 47. 4 16. 2 11.9
1993 08 21 08 11.03 +61 57.8 3.075 2. 605 53.6 18. 2 11.6
1993 08 31 08 27.50 +64 23.6 2.874 2.529 60. 2 20.3 11.3
1993 09 10 08 47.57 +67 26.9 2.664 2. 457 67.2 22.2 11.0
1993 09 20 09 14.6 +71 15.4 2. 453 2. 387 74. 4 23.9 10. 7
1993 09 30 09 57.9 +75 52.5 2. 247 2. 320 81.5 25.3 10. 4
1993 10 10 11 32.9 +80 50.5 2. 057 2. 257 88.1 26. 2 10.1
1993 10 20 15 28.4 +82 32.5 1.897 2.198 93.7 26.9 9.8
1993 10 30 18 25.9 +76 25.1 1.781 2. 144 97.1 27. 4 9.6
1993 11 09 19 33.12 +66 52.4 1.720 2.095 97.6 27.9 9.4
1993 11 19 20 08. 20 +56 29.1 1.722 2. 052 94.5 28.7 9.3
1993 11 29 20 31.84 +46 30.1 1.783 2.015 88.5 29.3 9.3
1993 12 09 20 50. 23 +37 39.8 1.892 1.985 80.6 29.3 9.4
1993 12 19 21 05.75 +30 15.2 2.035 1.962 71.7 28. 4 9.5
1993 12 29 21 19.50 +24 13.6 2.194 1. 946 62.5 26. 6 9.6
1994 01 08 21 32.03 +19 22.8 2. 359 1.938 53.3 24.0 9.7
1994 01 18 21 43. 67 +15 28.9 2.517 1.938 44. 3 20.7 9.9
1994 01 28 21 54.59 +12 18.9 2.662 1. 946 35.5 17.1 10.0
Peri odi ¢ Conet Hol nes El ements MPC 16379
Dat e TT R A (2000) Decl. Delta r El ong. Phase ik
1993 05 13 00 50.52 +14 11.9 2.926 2.190 36.0 15. 7 19. 7
1993 05 23 01 08.90 +17 04.1 2.870 2.199 40. 4 17. 4 19. 7
1993 06 02 01 27.19 +19 52.8 2.810 2.211 44. 9 18.9 19. 7
1993 06 12 01 45. 35 +22 37.2 2. 747 2.225 49.5 20.3 19. 7
1993 06 22 02 03. 34 +25 16.7 2.680 2. 242 54.1 21.6 19.6
1993 07 02 02 21.06 +27 50. 6 2.610 2. 260 59.0 22.7 19.6
1993 07 12 02 38. 38 +30 18.8 2.537 2.281 63.9 23.6 19.6
1993 07 22 02 55.15 +32 41.0 2.461 2. 304 69.1 24. 3 19.6
1993 08 01 03 11.13 +34 57.1 2.382 2. 328 74. 6 24.8 19.6
1993 08 11 03 26.06 +37 07.4 2. 302 2. 355 80.3 25.1 19.5
1993 08 21 03 39. 60 +39 12.2 2.221 2.382 86.4 25.1 19.5
1993 08 31 03 51.32 +41 11.5 2.141 2.412 92.8 24. 7 19.5
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1993
1993
1993
1993
1993
1993
1993
1993
1993
1994
1994
1994
1994
1994
1994
1994

M P. C

09
09

05
06
06
06
07
07
07
08
08
08
08
09
09
09
10
10
10
11

10
20
30
10
20
30
09
19
29
09
19
29
08
18

TT
23
02
12

21 959

04 00.78 +43 05.
04 07.41 +44 52.
04 10.70 +46 31.
04 10.21 +47 57.
04 05.76 +49 06.
03 57.67 +49 50.
03 46. 89 +50 04.
03 34.96 +49 44,
03 23.71 +48 54.
03 14.65 +47 40.
03 08.74 +46 12.
03 06. 33 +44 40.
03 07.27 +43 12.
03 11.22 +41 53.

Kohout ek

R A (2000) Decl

22 53.41 -01 46
23 00. 15 -00 46.
23 05.82 +00 009.
23 10. 25 +01 00.
23 13.23 +01 43.
23 14.57 +02 18.
23 14.08 +02 42.
23 11.63 +02 54.
23 07.23 +02 52.
23 01.02 +02 36.
22 53.44 +02 06.
22 45.12 +01 25.
22 36. 87 +00 37.
22 29.58 -00 13.
22 24.00 -01 01.
22 20. 66 -01 40.
22 19.87 -02 08.
22 21.69 -02 23.
22 26.02 -02 23.
22 32.69 -02 08.
22 41. 45 -01 309.
22 52.09 -00 57.
23 04. 39 -00 01.
23 18. 15 +01 05.
23 33.25 +02 23.
23 49.53 +03 51.
00 06.93 +05 26.
00 25. 38 +07 009.
00 44.84 +08 56.
01 05. 30 +10 46.

Peri odi ¢ Conet Shaj n- Schal dach

Dat e
1993
1993
1993
1993
1993
1993
1993
1993
1993

05
06
06
06
07
07
07
08
08

R A. (2000) Decl.

7. 80
.29
.13
. 20
. 30
. 25
.79
. 65
.57

23
23
23
00
00
00
00
00
00

01 44

-00
+00
+01
+02
+03
+03
+04
+04

29.
39.
42.
35.
19.
50.
06.
07.

CORPFPOWOONUIONNWWOOWHOONOWOOONRAR~NWON D

ABRANORPPMPORMOINOIRLOIN

RoOOWPAORLRONW

NNNEEEREREREEEEEDN

PEENNNDOND

NNPNPNPNPNNNNNNNNNNNDNNNNDNOWOWWOWWWWWWWwW NPNPNNNNNNNNNDNNN

NPNPNNNNNNN

. 443
. 475
. 508
. 542
. 977
. 613
. 650
. 688
. 726
. 764
. 803
. 843
. 882
. 922

. 481
. 434
. 387
. 340
. 292
. 243
. 194
. 144
. 094
. 044
. 993
. 942
. 891
. 839
. 7187
. 735
. 682
. 630
. 578
. 526
. 474
. 423
. 372
. 322
. 273
. 224
177
. 131
. 087
. 045

r
. 636
. 607
. 579
. 552
. 527
. 503
. 480
. 459
. 439

1993 APR 6

7 24. 0 19.5
9 22.8 19. 4
6 21.3 19.4
6 19. 3 19.4
7 17.0 19. 4
5 14. 6 19. 4
3 12. 3 19.5
7 10. 7 19.6
3 10. 3 19.7
0 11.2 19. 8
8 12.8 19.9
2 14. 6 20.1
0 16. 2 20.3
.8 17.5 20.5
El ements MPC 18258
Vari ati on e
0.54 -3.6 20.8
0.57 -3.8 20.7
0.62 -4.1 20.6
0. 66 -4.5 20.4
0.72 -4.8 20.2
0.77 -5.2 20.0
0.83 -5.6 19.8
0.88 -6.1 19.5
0.93 -6.5 19.3
0.97 -6.8 19.0
1.00 -7.1 18.7
1.00 -7.3 18.6
0.99 -7.2 18.7
0. 96 -7.0 18.8
0.91 -6.8 18.9
0.87 -6.4 19.1
0.83 -6.0 19.2
0.79 -5.7 19.3
0.76 -5.4 19.3
0.75 -5.2 19.4
0.74 -5.1 19.4
0.74 -5.0 19.5
0.74 -4.9 19.5
0.76 -4.9 19.5
0.78 -4.9 19.4
0. 80 -5.0 19.4
0.83 -5.0 19.3
0.87 -5.0 19.3
0.91 -5.0 19.2
0. 96 -4.9 19.1
El ements MPC 16381
ng. Phase il
1 21.2 20.9
1 22.2 20.8
2 23.0 20.6
6 23.5 20. 4
2 23.6 20.3
2 23. 4 20.1
.6 22. 7 19.9
4 21.5 19.7
9 19.7 19.5



M P. C. 21 960

1993 08 21 00 50.29  +03 49.
1993 08 31 00 50.67 +03 14.
1993 09 10 00 48.79 +02 22.
1993 09 20 00 44.95 +01 17.
1993 09 30 00 39.83 +00 O06.
1993 10 10 00 34.36 -01 02.
1993 10 20 00 29.51 -02 00.
1993 10 30 00 26.22 -02 42.
1993 11 09 00 25.07 -03 03.
1993 11 19 00 26.38 -03 02.
1993 11 29 00 30.18 -02 40.
1993 12 09 00 36.31 -02 01.
1993 12 19 00 44.52 -01 06.
1993 12 29 00 54.56  +00 O1.
1994 01 08 01 06.13 +01 18.
1994 01 18 01 19.01  +02 42.
1994 01 28 01 33.01 +04 11.
1994 02 07 01 47.92  +05 43.
1994 02 17 02 03.63 +07 15.
1994 02 27 02 20.01  +08 47.
Peri odi ¢ Conet Sl aughter-Burnham (199
Dat e TT R A (2000) Decl
1993 06 02 02 14.23  +17 33.
1993 06 12 02 32.23 +19 22.
1993 06 22 02 50.23 +21 O05.
1993 07 02 03 08.11  +22 42.
1993 07 12 03 25.78 +24 11.
1993 07 22 03 43.10 +25 35.
1993 08 01 03 59.90 +26 51.
1993 08 11 04 15.98 +28 00.
1993 08 21 04 31.11 +29 04.
1993 08 31 04 45.02  +30 01.
1993 09 10 04 57.42  +30 55.
1993 09 20 05 07.97  +31 44.
1993 09 30 05 16.31  +32 31.
1993 10 10 05 22.11  +33 14.
1993 10 20 05 25.05  +33 54.
1993 10 30 05 24.97 +34 30.
1993 11 09 05 21.90 +34 58.
1993 11 19 05 16.21  +35 17.
1993 11 29 05 08.66  +35 22.
1993 12 09 05 00.30 +35 13.
1993 12 19 04 52.32  +34 51.
1993 12 29 04 45.80 +34 20.
1994 01 08 04 41.49  +33 44.
1994 01 18 04 39.75  +33 07.
1994 01 28 04 40.66  +32 32.
1994 02 07 04 44.07 +32 02.
1994 02 17 04 49.71  +31 37.
1994 02 27 04 57.30 +31 16.
1994 03 09 05 06.50 +30 58.
1994 03 19 05 17.07  +30 42.
1994 03 29 05 28.73  +30 27.
1994 04 08 05 41.25 +30 12.
1994 04 18 05 54.47  +29 56.
1994 04 28 06 08.18 +29 38.
1994 05 08 06 22.25 +29 18.
1994 05 18 06 36.56  +28 54.

RPOANNBERNWWORNPOWOOUUIWNOD

~NWOOOWOWOWUINON~NOWNUIOOOOUINOUTOORLNNOOORFRPROOVOWWS

. 598
. 509
. 439
. 391
. 368

D NN EREEEEREREEEEEEE
\'
o
al

w)
Delta

318
245
167
083
995
903
806
706
604
501
397
295
196
103
020
950
896
864
855
874
920
993
091
211
350
502
666
838
013
190
367
540
708
869
021
164

PROWWWWWNNNONNEREEEEEERNNNDNNNIDN W W w0

NPNPNPNPNNNNNNNNNNNNNDNNN

. 421
. 405
. 391
. 378
. 367
. 359
. 352
. 348
. 345
. 345
. 346
. 350
. 356
. 364
. 374
. 385
. 399
. 414
. 432
. 451

. 548
. 544
. 543
. 544
. 547
. 553

. 571
. 583
. 598
. 614
. 633
. 653
. 676
. 700
. 725
. 753
. 7182
. 812
. 843
. 876
. 910
. 946
. 982
. 019
. 057
. 096
. 135
. 175
. 216
. 258
. 299
. 342
. 384
. 427
. 470

1993 APR 6
135.0 17.2 19. 4
144. 7 14.0 19.2
155.1 10. 2 19.1
165.9 5.9 19.0
175.5 1.9 18.9
169. 7 4.3 18.9
158.8 8.8 18.9
147.9 13.0 19.0
137.6 16. 6 19.1
127.9 19. 4 19. 2
118.9 21.6 19. 4
110. 4 23.1 19.5
102. 6 24. 1 19.7

95.2 24.5 19. 8
88. 2 24.5 20.0
81.6 24. 1 20.1
75.2 23.4 20. 2
69.1 22. 4 20.4
63. 2 21.3 20.5
57.5 19.9 20. 7
El ements MPC 16380
El ong. Phase il
34.5 13.0 18. 7
39.5 14.7 18. 6
44.5 16. 3 18. 6
49.5 17.7 18.5
54.7 19.0 18. 4
60. 1 20. 2 18. 4
65. 7 21.2 18.3
71.5 22.0 18. 3
77.6 22.5 18.2
84.1 22. 7 18.1
90.9 22.7 18.1
98.2 22.2 18.0
106.0 21.3 17.9
114. 4 19.9 17.9
123.4 17.9 17.8
133.0 15.5 17.8
143.0 12.5 17.8
153.1 9.2 17.8
162.5 6.1 17.8
167.6 4.3 17.9
163.4 5.6 18.0
154. 3 8.4 18. 1
144. 2 11.2 18. 3
134.2 13.7 18.5
124.5 15.6 18. 7
115.3 17.0 18.8
106. 5 17.8 19.0
98.2 18. 2 19. 2
90. 2 18. 2 19. 4
82.5 17.9 19.6
75. 2 17.2 19.8
68.1 16. 4 19.9
61. 2 15.3 20.1
54.5 14.0 20. 2
47.9 12. 6 20.4
41. 4 11.1 20.5



M P. C 21 961 1993 APR 6

Conmet Shoenmaker-Levy (1991al) El ements MPC 20602
Dat e TT R A (2000) Decl. Delta r El ong. Phase il

1993 06 02 06 50.11 -36 01.9 4. 699 4. 382 65. 8 12. 2 17. 3
1993 06 12 06 57.24 -35 14.1 4. 861 4. 486 62.6 11.6 17.5
1993 06 22 07 04. 40 -34 43.4 5.013 4.589 60.0 11.1 17.6
1993 07 02 07 11.47 -34 28.7 5.152 4.691 57.9 10. 6 17.8
1993 07 12 07 18. 32 -34 28.7 5.278 4.793 56.5 10. 2 17.9
1993 07 22 07 24.85 -34 42.4 5.391 4.893 55.9 9.9 18.1
1993 08 01 07 30.93 -35 08.9 5.489 4.993 56.0 9.7 18.2
1993 08 11 07 36. 46 -35 46.9 5.572 5. 092 57.0 9.6 18. 3
1993 08 21 07 41. 32 -36 35.6 5.642 5.190 58.8 9.6 18. 4
1993 08 31 07 45. 36 -37 33.7 5.698 5.287 61.3 9.6 18.5
1993 09 10 07 48. 45 -38 40.1 5.742 5. 384 64. 4 9.7 18. 6
1993 09 20 07 50.44 -39 53.3 5.775 5. 480 68.1 9.8 18. 7
1993 09 30 07 51.16 -41 11.4 5. 800 5.575 72.2 9.8 18.8
1993 10 10 07 50. 45 -42 32.5 5.817 5.670 76.6 9.9 18.9
1993 10 20 07 48. 16 -43 54.1 5.831 5.764 81.3 9.8 18.9
1993 10 30 07 44.14  -45 13.2 5.842 5. 857 86.0 9.7 19.0
1993 11 09 07 38.34 -46 26.5 5. 855 5. 950 90. 7 9.6 19.1
1993 11 19 07 30.76 -47 30.4 5.872 6. 042 95.2 9.4 19. 2
1993 11 29 07 21.54 -48 21.1 5. 897 6. 134 99.3 9.1 19.2
1993 12 09 07 10.98 -48 55.3 5.931 6. 225 102. 8 8.9 19.3
1993 12 19 06 59.53 -49 10.4 5.978 6. 315 105. 7 8.6 19. 4
1993 12 29 06 47.74 -49 05.0 6. 039 6. 405 107.6 8.4 19.5
1994 01 08 06 36.24 -48 39.1 6. 115 6. 494 108. 5 8.3 19.6
1994 01 18 06 25.56 -47 54.2 6. 207 6. 583 108. 3 8.2 19.6
1994 01 28 06 16.18 -46 53.0 6. 315 6.671 107.1 8.1 19. 7
1994 02 07 06 08. 37 -45 39.2 6. 438 6. 759 104.9 8.1 19.8
1994 02 17 06 02.27 -44 16.5 6. 574 6. 847 101.9 8.1 19.9
1994 02 27 05 57.89 -42 48.8 6.722 6. 933 98. 2 8.1 20.0
1994 03 09 05 55.14 -41 19.6 6. 879 7.020 94.1 8.1 20. 2
1994 03 19 05 53.87 -39 51.8 7.042 7.106 89.6 8.1 20. 3
1994 03 29 05 53.92 -38 27.8 7.209 7.191 85.0 7.9 20. 4
Periodi ¢ Conet Wi ppl e El ements MPC 18259
Dat e TT R A (2000) Decl. Delta r El ong. Phase ik

1993 06 12 19 57. 46 -08 28.2 3.139 3.970 139.9 9.5 21.0
1993 06 22 19 53.35 -08 25.2 3. 037 3.947 149.6 7.5 20.9
1993 07 02 19 48. 07 -08 30.8 2. 959 3.925 158.9 5.3 20. 8
1993 07 12 19 41.98 -08 44.7 2.907 3.902 166. 2 3.6 20. 7
1993 07 22 19 35.57 -09 06.3 2.884 3.879 166. 6 3.5 20.7
1993 08 01 19 29. 38 -09 34.2 2. 889 3. 857 159. 8 5.2 20. 7
1993 08 11 19 23.95 -10 06.5 2.920 3.834 150. 4 7.5 20. 7
1993 08 21 19 19.71 -10 41.3 2.976 3.812 140.5 9.7 20.7
1993 08 31 19 17.03 -11 16.6 3. 054 3.789 130.6 11.7 20.7
1993 09 10 19 16. 07 -11 50.7 3. 149 3.767 121.0 13.3 20. 8
1993 09 20 19 16.94 -12 22.1 3. 257 3.745 111.6 14. 4 20. 8
1993 09 30 19 19.61 -12 49.5 3.374 3.723 102.5 15. 2 20.8
1993 10 10 19 23.99 -13 12.1 3. 497 3.700 93.8 15. 6 20.9
1993 10 20 19 29.96 -13 29.1 3.621 3.678 85. 4 15.7 21.0
Peri odi ¢ Conet West - Kohout ek- 1 kenur a El ements MPC 16381
Dat e TT R A (2000) Decl. Delta r El ong. Phase il

1993 06 12 01 58.65 -17 01.2 2.672 2. 402 63. 8 22.3 20.9
1993 06 22 02 17.19 -16 05.5 2.528 2. 343 67.9 23.7 20.7
1993 07 02 02 35.77 -15 16.5 2. 385 2.283 71.9 25.0 20.5
1993 07 12 02 54. 33 -14 34.6 2.242 2.224 75. 8 26. 3 20. 2
1993 07 22 03 12.79 -14 00.4 2.101 2. 165 79.7 27.5 20.0
1993 08 01 03 30.99 -13 33.9 1.963 2.107 83.6 28.6 19.7



M P. C

08
08
08
09
09
09

1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1993
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994

1993 04 23
- 6.29 -1.19
1993 05 23

1993 05 23
- 8.47 -1.07
1993 06 22

1993 05 23
- 5.89 -0.29
1993 06 22

1993 05 23
-11.06 -1.21
1993 06 22

11
21
31
10
20
30
10
20
30
09
19
29
09
19
29

1993 05 23
- 9.71 -1.05
1993 06 22

1993 05 23
- 8.00 -0.60
1993 06 22

1993 05 23
- 7.85 -0.59
1993 06 22

21 962

03 82
04 07
04 50
04 84
04 74
05 76
05 44
05 15
05 24
05 10
05 31
05 10
04 68
04 33
04 03
04 24
04 46
04 15
04 98
04 37
05 51
05 46
06 28
06 93
07 41
07 87
08 63
08 20
08 38
09 03
09 48. 20

16 14.17
+ 69.5 -
15 47.70

48.
06.
22.
37.
51l.
03.
13.
20.
23.
22.
16.
06.
52.
38.
26.
18.
16.
21.
31.
48.
09.
34.
02.
31.
02.
32.
02.
31.
58.
24.

17 05. 36
+ 47.0
16 35.95

17 02.08
- 15.2 +
16 43.43

17 10. 89

- 46.3 +11.

16 32.86

17 10.41
-7.6 +
16 37.80

17 07.59
+ 30.9 +
16 41. 98

17 07. 48
- 14.5 -
16 41. 40

6.

3.

+50
+51

[
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T
N

RF

%

m
T

7

. 826
. 693
. 563
. 436
. 312
. 193
. 078
. 968
. 867
. 775
. 698
. 642
. 612
. 612
. 643
. 700
.778
. 871
. 975
. 085
. 201
. 321
. 444
. 569
. 696
. 825
. 956
. 089
. 223
. 357
. 492

. 730
. 677
. 127
. 076
. 891
. 879
. 748
. 700
. 321
. 314
. 977
. 991
. 431
. 358

21945

17201

19490

15698

17637

20034

9687

. 054
. 846
. 835
. 678

-11.
. 635

W W NN NN NN OO O NDNDNN NMNNNRRRRRRRRRRRRPRRRRPRRRRRRRRRERREN

. 319

. 050
. 995
. 941
. 889
. 839
. 793
. 749
. 710
. 674
. 644
. 619
. 599

. 578
. S77
. 583
. 595
. 613
. 637
. 666
. 700
. 738
. 781
. 827
. 876
. 927
. 980
. 035
. 092
. 150
. 208

. 572
. 571
. 119

301
. 295
. 960
972
. 403

9.

8.

5.

9.

7.

8.

1993 APR 6
87.5 29.6
91.5 30.5
95.6 31.2
99.8 31.7
104. 3 31.9
109. 3 31.8
114. 8 31.2
121.0 29.9
128. 3 27. 7
136. 8 24. 4
146. 8 19.5
157.7 13.5
166. 1 8.6
162.5 10. 8
151.2 17.5
139.6 23.8
129. 3 28.5
120.5 31.7
113.1 33.7
106. 8 34.6
101. 3 34.8
96. 4 34.6
91.9 34.0
87.8 33.1
83.9 32.1
80.1 30.9
76.5 29.6
72.9 28.3
69.3 26.9
65.8 25.5
62.1 24.0
138. 7 15.0
66 +0.19 - 13.1
144. 7 13.2
164. 0 7.6
47 +1.09 + 27.7
157. 8 10. 8
158. 9 3.6
81 +0.31 +2.5
158. 2 3.7
150. 8 10. 6
36 +1.16 + 29.3
150. 8 10. 8
160. 7 8.4
28 +1.17 + 30.3
159. 7 8.8
163.0 57
39 +0.77 + 44.4
161.5 6.2
160. 7 5.6
22 +0.49 - 37.5
157. 3 6.8
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M P. C 21 963 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 964 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 965 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 966 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 967 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 968 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 969 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 970 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 971 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 972 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 973 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 974 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 975 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 976 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 977 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



M P. C 21 978 1993 APR 6
FURTHER | MPROVED HI GH PRECI SI ON ORBI TS



