Serb. Astron. J. Ne 157 (1998), 115 — 118

UDC 520.37;523.44—32
Professional paper

PRECISE CCD ASTROMETRIC OBSERVATIONS OF MINOR PLANETS
AND COMETS AT THE BELGRADE OBSERVATORY DURING 1997

V. Protitch-Benishek! and V1. Benishek?

L Astronomical Observatory, Volgina 7, 11160 Belgrade 74, Yugoslavia
2 Faculty of Physics (student), University of Belgrade, 11000 Belgrade, Yugoslavia

(Received: March 3, 1998)

SUMMARY: 73 precise astrometric positions of seven comets and two minor
planets from MPC critical list — 1093 Freda and 4954 Eric — were obtained with the
CCD equipped Askania astrograph (13.5/160) of Belgrade Astronomical Observa-

tory.

The SBIG ST-7 and ST-7 CCD cameras were used in the observations.

1. INTRODUCTION

In the second half of 1996 the classical pho-
tographic observations of the solar system bodies at
the Belgrade Observatory were supplanted by those
made using the CCD cameras ST-6 (Texas Inst.
chip) and ST-7 (Kodak KAF-0400 chip) of Santa
Barbara Instrument Group — SBIG production, CA,
USA. In adition to the camera software the images
grgcessing was performed with CCDOps, Version

First, the camera was put to test beginning
with imaging the bright objects like those listed in
the Messier Catalogue, such as galaxies, globular
clusters, nebulae and some bright comets. This of-
fered us quite a good way to evaluate the possibili-
ties and potentialities of our small ASKANIA Astro-
graph when equipped with CCD detector.

The first experiments with the digital imaging
showed us that high quality results are possible even
with small telescopes working under less-than ideal
conditions as is the case in Belgrade, with its light-
poluted air, if properly equiped.

2. OBSERVATIONAL PROGRAMME,
MEASUREMENTS, REDUCTIONS

After months of experimental work we rever-
ted to our actual programme of minor planets and co-
mets observations, whereby our special aim has been
the imaging of the asteroids with unusual orbits, NeO
objects and objects from the MPC critical list. The
observations of the selected minor planets from ITA
list were also included.

All the measurements of the objects images
were carried out by V1. Benishek, making use of the
above indicated CCDO software and the Guide Star
Catalogue (GSC). The programme of the n-stars as-
trometric reduction was compiled on the basis of the
rigorous tangential coordinate method. The inde-
pendently conceived programme was written by V1.
Benishek for the DOS.

As for our instrument, ASKANIA Astrograph,
the scale is 1”72 per pixel, hence its astrometry is
limited by the accuracy of the reference star posi-
tions. The timing relied on the internal Observa-
tory’s quartz clock, made at "IRIN”, Nis.
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3. RESULTS in UT and the topocentric coordinates o and ¢ for
the equinox 2000.0.
The parameters pcos¢’ and psing’ are
The results of observations are presented in  0.71074 and +0.70116 respectively, for A = 20.5133.
Table 1 and Table 2. Table 2 summarizes precise astrometric CCD

Table 1 contains the comet designations, time  positions of the minor planets from MPC critical list.

Table 1. Positions of comets
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46P /Wirtanen
Date (UT) R.A. (2000.0) Decl. (2000.0) Mag.
1997 02 24.77667 01 40 05.39 407 53 12.2 11.8
81P/Wild 2
1997 02 22.88438 07 46 40.65 +21 09 35.8
02 23.86108 07 46 34.64 +21 13 20.2 11.6
02 25.88591 07 46 30.12 +21 20 36.8
02 28.84972 07 46 44.40 +21 30 22.8
03 02.86489 07 47 08.09 +21 36 19.0
03 04.83933 07 47 42.93 +21 41 26.0 11.1
03 04.85425 07 47 42.90 +21 41 32.0
03 05.88740 07 48 05.84 421 43 58.8
03 10.82382 07 50 37.08 +21 53 32.5 11.0
03 10.83072 07 50 37.25 +21 53 33.1
03 11.87579 07 51 18.28 +21 55 02.1
03 11.88042 07 51 18.43 421 55 02.1
03 11.88234 07 51 18.46 421 55 04.2
03 12.83443 07 51 58.82 421 56 15.4
03 12.83973 07 51 59.21 +21 56 16.5
03 18.87948 07 57 13.70 +22 00 134
03 23.83495 08 02 45.45 +21 58 41.8
03 23.83837 08 02 45.67 421 58 38.5
03 24.85341 08 04 01.28 421 57 39.4
03 24.86422 08 04 01.84 +21 57 40.7
03 26.83726 08 06 36.25 +21 55 22.6
03 26,84315 08 06 36.58 +21 55 21.7
04 05.85293 08 21 55.46 +21 31 44.2
04 05.85584 08 21 55.68 421 31 41.8
04 08.84993 08 27 10.90 421 20 36.4
04 08.85425 08 27 11.54 +21 20 34.5
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Table 1. (continued)

Date (UT) R.A. (2000.0) Decl. (2000.0) Mag.

C/1995 01 Hale-Bopp

1997 03 06.17123 21 53 22.05 +37 11 14.8
03 08.14963 22 07 01.81 +38 37 42.6
03 11.17160 22 29 49.28 +40 42 07.2
03 13.12975 22 45 50.81 +41 55 36.2
03 23.76785 00 26 46.99 +45 46 56.3
03 24.14557 00 30 37.08 +45 48 32.7
03 24.76575 00 36 52.57 +45 50 04.6
03 26.79029 00 57 15.49 +45 45 44.9
03 29.79893 01 26 47.91 +45 14 04.0
04 05.79590 02 28 40.20 +42 22 48.9
04 08.76895 02 51 14.72 440 40 44.1
04 09.79914 02 58 31.83 +40 02 45.5
04 10.79041 03 05 17.48 +39 25 09,4
C/1997 J1 Mueller
1997 05 24.89799 09 38 51.44 465 54 24.2
05 24.90563 09 38 50.55 +65 54 13.0
05 24.91804 09 38 49.57 465 53 52.1
06 12.97382 09 17 00.03 457 47 51.6
06 15.92726 09 15 49.73 +56 42 53.2 13.2
C/1997 J2 Meunier-Dupouy
1997 05 24.02581 10 47 18.02 473 01 46.8 13.7
05 24.87128 10 47 17.75 +72 58 29.8
06 15.90098 10 58 12.35 +71 23 53.6
06 29.89880 11 14 26.94 +70 19 10.7
07 01.89994 11 17 17.19 +70 09 42.2
07 04.85468 11 21 39.88 469 55 51.0
07 30.88833 12 10 01.24 +67 48 44.3
C/1997 D1 Mueller
1997 05 10.82016 08 36 24.60 +45 48 04.9
05 10.84378 08 36 23.24 +45 47 43.6
05 10.85834 08 36 23.00 +45 47 30.5
05 10.86117 08 36 22.43 +45 47 30.9
05 15.85566 08 31 30.11 +44 34 14.5 13.9
05 15.86999 08 31 28.85 +44 34 00.2
C/1997 T1 Utsunomiya
1997 10 08.89043 21 31 14.20 469 05 31.8 11.0
10 08.89893 21 31 05.33 469 04 58.0
10 11.80075 20 47 35.00 465 27 18.7 12.1
10 11.80805 20 47 29.31 465 26 43.5
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Table 2. Positions of minor planets

Date (UT) R.A. (2000.0) Decl. (2000.0) Mag.
1093 Freda
1997 03 10.99288 14 42 49.56 +03 39 58.7
03 10.99677 14 42 49.57 403 40 02.1 13.5
03 11.93237 14 42 34.85 +03 41 37.2
03 11.93997 14 42 34.54 +03 41 37.0
03 12.03285 14 42 33.34 +03 41 44.6
03 12.04183 14 42 32.94 403 41 45.5
4954 Eric
1997 04 08.94808 11 39 49.20 -01 52 09.4 15.4
04 08.95043 11 39 49.26 -01 52 11.7
04 08.95356 11 39 48.80 -01 52 11.8
04 08.95782 11 39 48.67 -01 52 11.8
04 08.95997 11 39 48.41 -01 52 11.8

REFERENCES

Marsden, B.G., Williams, G.V.: 1996, Mercury, Vol. — Gehrels, T.: 1995, J. Astrophys. Astron., Vol. 16,
25 No. 6 p- 26-28. Suppl., p. 1-34.

CCD ACTPOMETPNJCKA ITIOCMATPAIBA MAJIUX IIJIAHETA 1 KOMETA
CA ACTPOHOMCEKE OIICEPBATOPMJE Y BEOI'PAILLY Y 1997. I'OJMHN
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Y Toxy 1997. romuee Ha ACTPOHOMCEKO] Opnpebenu cy mpenusHu acTpOMETPU)jCKU
oncepsaropuju y Beorpany spmera cy CCD nmoc-  nonoxaju oBux ofjexara, YEYIHO 73, y3 KOPUII-
MaTpamba CcegaM KOMeTa " MaJIUX IIJIaHETa KOJe ce heI'Le Guide Star Catalog_a u O,HFOBapajth/IX apo-
Hasaze Ha kpurnynoj suctu MPC-a. rpama 3a o0pamgy CIUKe U PEAYKIU]Y IOJOoMkKaja.
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