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SUMMARY: With the Large Meridian Circle of the Belgrade Observatory we
carried out in the period 1982-1987 visual measurementzlby using the relative

method of the coordinates of 290 stars from 78 areas of

e sky situated in the

vicinity/ of radio sources. The results of the comparison of the Belgrade Catalogue
with four others as well as the systematic errors of the types Aa, Ad are presented.

1. INTRODUCTION

~ ” A Catalog of Positions of 290 Stars situated
‘in the Vicinity of Radio Sources” (SadzZakov et al.,
1991) — below the Belgrade Catalogue — was com-
piled by using the Large Meridian Circle of Belgrade
Observatory. It contains the star positions for the
equinox B1950.0 and for the observational epochs 1n

the FK4 system. These positions were converted into

the FK5 system, to the equinox J2000.0 and corre-
sponding observational epochs by using the formulae

given in the Astronomical Almanac (1985).

In addition to it, there are two more obser-

vational catalogues of interest to us where compar-
isons are possible. The first of them is ” A Catalogue
of Declinations of 254 stars situated in the Vicinity

of Extragalactic Radio Sources” (Lazorenko, 1984) —

below the Kiev Catalogue — obtained with the Verti-
cal Circle of Kiev Observatory and yielding the po-
sitions for the equinox B1950.0 and corresponding
observational epochs. The second one is ”A Cat-
alogue of Right Ascensions and Declinations of 170
Reference Stars in 63 Areas with Extragalactic Radio
Sources (Ri(GMK)89)” (Pinigin, 1992) — below the
Pulkovo Catalogue — obtained with the Automatic
Horizontal Meridian Circle of Pulkovo Observatory
and containing the positions for the equinox J2000.0
and corresponding observational epochs.

In order to obtain a preliminary insight 1nto
the quality of the Belgrade Catalogue we carry out

comparisons with AGK3 (1975), PPM Star Cata-

logue (1991), Kiev Catalogue and Pulkovo Catalo-
gue.

Our aim is to establish the external accuracy
and to examine the presence of systematic errors in
the Belgrade Catalogue. '
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2. RESULTS OF THE COMPARISON
OF STAR POSITIONS

Using the proper motions from AGK3 we com-
pare the Belgrade Catalogue with AGK3 and the
- Klev one, whereas using the proper motions from the
PPM Star Catalogue we compare 1t with the PPM
Star Catalogue and with the Pulkovo one. In this
way we reduce the star positions to the observational
epoch of the Belgrade Catalogue. The next step is
the formation of the differences

Aa = apc — QcAT

Ad = opc — dcar

Table 1. ‘The systematic differences of Ac,), type

where the subscripts mean: BC - Belgrade Cata-
logue; CAT — the comparison catalogues (AGK3,

PPM, Kiev and Pulkovo).

In the differences, as well known, many sys-
tematic influences are contained. They can be ex-
pressed as:

Aa = Aa, + Aas + Aag + Aoy, + Ao,y
Ab = Abo + Abs + Abg + Ay, + Ad,p

where the indices indicate the influence origin.

The present systematic influences are exam-
ined within declination zones, with regard to the ob-
servational series duration in right ascension, as well
as to magnitude and spectral type. The results are
presented in Figs. 1 to 9 and Tables 1 and 2.

catalogue spec.type Aa,p EAa Ng
Belgrade-PPM O,B A —0%005 +02005 46
Belgrade-Pulkovo O,B,A —~02003 +03011 34
Belgrade-PPM  F +02004 402005 64
Belgrade-Pulkovo F +02005 +0¢011 40
Belgrade-PPM G 402002 +02006 42
Belgrade-Pulkovo G +02010 +02012 27
Belgrade-PPM K,M,N —02001 +02004 82
Belgrade-Pulkovo KM,N —-02007 +04010 26
Table 2. The systematic differences of Aé;, type
catalogue spec.type Adsp EAS N
Belgrade-AGK3 O,B,A —~0.05 +0.06 53
Belgrade-Kiev 0,B,A ~0".02 +0.06 46
Belgrade-PPM 0,B,A ~0.07 +0.07 46
Belgrade-Pulkovo  O,B,A ~0".11 +0.07 35
. Belgrade-AGK3 F —~0.06 +0'.04 72
Belgrade-Kiev F —~0.09 +0.06 00
Belgrade-PPM F ~0".04 +0.06 64
Belgrade-Pulkovo F —~0.04 +0.06 40
Belgrade-AGK3 G +0709 0705 55
‘Belgrade-Kiev G +0.09 +0.07 43
Belgrade-PPM G +0".05 +0".06 49
Belgrade-Pulkovo G +0".11 +0°.09 29
Belgrade-AGK3 K,M,N +0'.02 +0'.04 106
Belgrade-Kiev K,M,N +0.03 +0.05 79
Belgrade-PPM K,M,N +0704 +0706 83
Belgrade-Pulkovo K,M,N +0".04 +0.07 60
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Fig. 2. Systematic differences Aa, type.
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Fig. 4. Systematic differences (Ad, + Ads) type.
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THE ACCURACY ESTIMATE FOR STAR POSITIONS IN THE VICINITY OF RADIO SOURCES IN ZONE...
0.2

AO, +Ad, ~———— Belgrade—AGK3
o- — —o Belgrade—Kiev

QO
)
)
o
< %
O |
-0.1
|
DEC
~-0.2
-20 -10 O 10 20 30 40 50 60 70 80
Fig. 7. Systematic differences (Aé, + Ads) type.
0.2
Ad — e Belgrade—AGK3
Q — — —O0 Belgrade—Kiev '
.1
!
O
@
” 0.0
O
—
O
~0.1
R.A.
-0.2
0 4 R 12 16 20 24
‘Fig. 8. Systematic differences Ad, type.
0.2 ! E
i A R e Belgrade—AGKJ3
i i K o~ — —o Belgrade—Kiev
0.1 - a N

~
F

O £
O | o /oS \ _ -
2 D L} —{ s \ / ‘ ™~ ‘1“-‘\. /
1 . . ! . ~
"~ \ - ]
= o ' d |
© | “\ S |
- I
' R '
-0.1 A VN / l
,., !
| \ | :
g !
! . T :
i &
-0 v+—mm 71— 7 -
& 5 7.0 7.5 2.0 8.5 3.0

Fig. 9. Systematic differences Ad,, type.



S.SADZAKOV, M. DACIC AND Z. CVETKOVIC

The systematic effects of the type (Aa,+Aas)
and (Aéb, + Ads) are first singled out and numerical

values are formed for individual segments of the sky.
The values (Aa,+Aas) vary from —03019 to +02032,

(Aé, + Abs) vary from —0.16 to +0.15. These val-
ues are calculated with weights on the basis of the

number of stars in each interval.
The values A« vary from —02026 to +02014

and Aé, vary from —0.15 to 40" 12 in individual seg-
ments of the sky. The curve representing the mean
values of Aa, and Aéd, 1n the four hours zones takes
a sinusoidal form (see Figs. 2, 5 and 8). In the

zone 0" to 12" in right ascension, the values Aa,

are —0%026 to +0%009 and from 12" to 24" they are
402003 to +02014; from 0" to 12" in right ascension,

the values Ad, are —0.02 to +0.12 and from 12? to
24" they are —~0.15 to +0.01.

- The values Aa,, vary from —02005 to +02007
and AS,, vary from —0.13 to 40’16 (see Figs. 3, 6
and 9).

3. CHARACTERISTIC RESULTS OF
| STAR POSITIONS

Fig. 1, as well as, Figs. 4 and 7, indicates the
systematic influence of (Aa,+Aays) and (Abd,+ Abds)
type In the case of the Belgrade Catalogue where
the positions for the equinox J2000.0 are obtained
by conversion from the B1950.0.

It 1s seen 1n Figs. 2, 5 and 8 that the Belgrade
catalogue contains the systematic errors of Aa, and
Ad, type and that their nature is seasonal; in Figs.
6 and 9 that the systematic errors of Aé,, type are
also evident 1n the magnitude range 7™ - 8™.

: Tables 1 and 2 show the systematic differences
of Aa,p, and Aé,, type where the spectral-type in-
fluence 1s more prominent in declination.

4. CONCLUSION

On the basis of the laid out above, we can say
that the systematic effects of (Aa, + Aas), (Ad, +
Ads), Aay, Ad, types are evident and, most proba-

bly, they result from:
1. seasonal systematic errors;
2. possible systematic errors in proper motions

(AGK3 or PPM Star Catalogue);

3. systematic errors resulting from observations of

right ascensions and declinations, made by zo-

nes.
The systematic errors of Ad,, type are evi-

dent especially for stars whose apparent magnitude

1s about 72 to 78.
The systematic errors of Aé,, type are the

largest for stars of spectral types G,K,M,N.
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OILLEHA TAYHOCTH I10JIOXKAJA 3BE3ILA Y OKOJIMHHA PAINO N3BOPA
Y 3OHHM O -30° 10O +60° JOBMJEHNX HA BMK Y BEOI'PALLY
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Opuzunaanu HayuyHu pao

Ha BenuxoM MepuanjanckoM Kpyry beorpa-  panuo ussopa kopumhewmeM penatusHe Merone. Ilpen-
OCKe orcepBaropuje y repuony om 1982-1987. ro- crasieeHU cy pesyaTtaTu rnopehema beorpanckor kar-
IVHE VM3BPIIMJIM CMO BU3YeJIHAa Meperla KOoOpAWHAaTa  ajiora ca Apyra 9€TUpM Kao U CUCTEMATCKE I'pellKe
290 3Be3na y 78 obnacTv Heba CMEWITCHUX Y OKOMMHM  TUMAa Aa 1 Aé.



