Bull. Astron. Belgrade Ne 145 (1992), 107 — 114.

UDC 524.3 (083.8)
Preliminary report

CHARACTERISTICS OF THE BELGRADE STAR CATALOGUE
PROGRAMME OF PZT ONDREJEV (BCPZT)

{

S. SadZakov, M. Da¢cié, Z. Cvetkovié

Astronomacal Observatory, Volgina 7, 11050 Belgrade, Yugoslavia

(Received: December 23, 1991)

SUMMARY: The Belgrade star catalogue obtained using the Belgrade Large
Meridian Circle (2r=190mm, {=2578mm) observations has been terminated recently

according to the PZT Ondrejev programme. In this article the obtained results have
been compared with the PZT Ondrejev star catalogue (2r=250mm, {=3780mm) as
well as with the AGK3. Systematic errors arrived at in these comparisons indi-

cate the star positions («,

) in the Belgrade and Ondrejev catalogues determined

with high accuracy whereas proper motions given in the AGK3 are burdened with
systematic errors, which increase with time.

1. INTRODUCTION

The Belgrade star catal;)gue of the PZT On-
drejev (BCPZT) (Sadzakowv et al., in press) progra-
mme, was made with the Large Meridian Circle us-

ing a relative method, between 1985-1990 in Bel-

grade. The star positions were derived with accuracy

€qc0s0 = +02010 , ¢5 = £0" 15 for the mean epoch
Ep=1987.34 within the FK5 system, for the equa-

tor and equinox J2000.0 . Most stars are tiny (85 -
11™0) and bright nights are required for observation.

The following catalogues have been used for

the computation of the accuracy estimates of the
BCPZT star positions:

1. ”Mean positions and proper motions of

224 stars based on PZT observations at Ondrejev
in 1973-1986” (OPZT:.

The mean epoch of the resulting catalogue
PZT 86 1s 1981.56 , the average standard errors in

. right ascension and declination, referred to this ep-

och, are equal to +:020015 and £0.017, respectively.
The proper motions in right ascension and.declina-
tion were obtained with an accuracy characterized

by the average standard errors of +02051 cy~! and
+0.57 cy~! which will cause the standard errars in

position to increase to £020096 and £0.106 by the
end of the century. Positions and proper motions of
the stars catalogue is given in the reference system
defined by the equator and equinox of FK5 for the
new standard epoch J2000.0 , without the E-terms
of aberration.

2. "AGK3 - Star Catalogue of Positions and
Proper Motions” -

The positions (a, 6) and proper motions (u,,

p5) are given in the FK4 system for the equator and

equinox B1950.0 . The star position mean square er-
ror has been defined on the basis of mean weight val-

ues and amounts to £0 21 whereas the standard er-
ror of the proper motions is of the order of

+0’/010/year.
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Table 1. Systematic differences of coordinates (BCPZT-OPZT) in right ascension

& 4 Aaa Ea Na A'sa 56

0-4 +0 %0015 +0 < 0090 37 407008 +07 172
4 - 8 -0 0017 1402 0103 36 -0 059 40’209
8 - 12 -0 0063 +0 ¢ 0090 38 -07013 40’7209
12 - 16 +0 ¢ 0016 +0 40124 38 +0" 006 +0 ' 222
16 — 20 +0 % 0049 +0 ¢ 0131 36 +0'7023 +0'7173
20 - 24 +0 7 0003 +0 % 0130 38 +0°7033 +0'/175
Table 2.Systematic differences of coordinates (BCPZT—AGKS3) in right ascension

o Aa, € N, Ab, P

0 -4 —-0%0017 +0 ¢ 0333 37 —07317 +0/573
4 - 8 +0 2 0000 +0°% 0268 30 +0° 278 +0’/ 513
8 - 12 —0 %0012 +0 1 0291 38 +07136 +0° 567
12 - 16 - —-0720060 +0 % 0280 36 -0’ 017 +0'/ 545
16 - 20 +0 % 0078 +0 % 0292 39 407097 +07 477
20 - 24 +0°% 0014 +0 7 0306 37 —-0153 +0'/ 550

The common star positions and proper mo-

tions within the zone (49° -50°) BCPZT and AGK3

have been converted into the FK5 system to the
equator and J2000.0 equinox by means of forms prin-
ted in the Astronomical Almanac for the years 1986,

pp.B58 under Conversion of stellar positions and pro-

er motions from the standard epoch B1950.0 to
2000.0

2. CATALOGUE COMPARISON

The stellar positions and proper motions be-
ing given within the FK5 system for the equinox

J2000.0 . The reduction of the BCPZT position to
the epoch 2000.0 took place, in one case by applica-

tion of proper motion from the PZT Ondrejev cat-

alogue, and in the second case by the AGK3. The
differences have been formed:

Aa=apcpzr-aCAT
Ad = dpcpzT — bcaT CAT= OPZT or AGK3

The differences obtained in this manner have
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been broken up to a number of factors for which it

1s-assumed that they have causing the differences.

Aa = Aay, + Aagy + Aay, + Aag,

Abd = Abo + Dby + Abpy + Adyy

The differences Aa; and Ads had been disre-
garded owing to a narrow observation zone (49°-50°).

For the results obtained see Tables 1-6.
Tables comprise seven columns where: o -

rlght ascension, & - declination, m - magnitude, Sp
- spectral type and with Aaa, Dby, Aoy, Abp,
Aa,,, Ab,p - systematic differences in the a, m, Sp
function; € - the errors of defining such systematic

..dlﬂ'erences No and Ng - the number of stars in right
‘ascension and declination.

37
36
38
38
36

- 38

36
J4
37
38
32
306

To obtain the picture of these differences of

systematic character we have made use of the sixth
degree polynomial and obtained the Figs.1 and 2.

In processing the material the PC/AT 286
computer was used.
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Table 3.Systematic differences of coordinates (BCPZT-OPZT) in magnitude

LIRS SN T

L]

Table' 6. Systematic differences of co&fdinatm (BCPZT-AGK3) against spectral types

Sp :. Aay, w,‘

O, B, A ~0¢ 6050
| +0 2 0070
G -0 0034
K, MiN +020015.

Ea

£0 ¢ 0562
+0 %0443 -
+0 2 0553
.3020497

N

78

09
25

60

.
*.r

'..‘F
-':.:I

Aé,,

~0"059

+07129
—07003
-0 046

07497
20”536
- 07559

+0"522

m Aa,, € o ;.. Ng Ab,, -3

m< 7.5% —00015 +0:01247 7 24 -07017 407233 24
7.5 - 8.0 +0 2 0039 +0° 0064+ 20 407001 - 40”181 20
8.0~ 8.5" -0 %0001 +0°¢ 0101 29 —0045 . 40" 186 25
8.0 — 9.0~ +0 %0015 070103 - = 40 . +0°002 5 5‘_;1:0’3' 154 4()
92.0-95 +0 20010 +0° 0124 93 . 40’7029 . 307192 53
9.5 -10.0- —-030012 +0< 0119 28 - +07040 £0 1211 28
m >10.0 - -0 0035 +0 7 0108 33 - —=0"7036 +07 199 33
Table 4, Systematic “r.li‘ﬂ‘erences of coordinates (BCPZT-AGKa3) in magnit}xde |
m Aa,, | € o N, E Ab,, | ) € § ' N

e - . Bl ‘“‘“—”""—'"""——_‘"—‘_—"“"""—‘——————————————-—-—__

m < 7.5;__- +02%0133 10 7 0298 22 . —=0"7074 - £0'7233 21
1.9 — 8.0‘ +020098 " £020285 - 19 . 407173 +0'"181 19
8.0 — 8.5: +0 2 0006 +0 % 0310 29 - +07037 +0'’ 186 24
8.5 — 9.6 -0 %0052 +0 % 0303 39 -0’104 +0'/ 154 39
9.0 - 95 -020018 107 0273 02 +0"7 077 +0//192 92
9.5 -10% —070093 407 0241 28 +07073 +0' 211 26
rn>10..0;:f +0 2 0018 +0° 0314 33 -0" 141 +0°7199 32
Table 5. Systematic differences of cdoqrtcgl_iﬁa.tes (BCPZT-OPZT) against s;;ectral types |

0,B, A -010004  +0%0020- 79 - —07004 - - £0"216 79
F o +0 ¢ 0006 +0%0030. 55 D0 407005 . 07211 55
G +0 2 0000 +0? 0025 28 ‘ - +0 7002 . . %0194 28
K,M, N +0 2 0000 +0 < 0024 61 4077001 - +£0'7126 61

76
55
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3. OBTAINED RESULTS ANALYSIS

The values of differences in the function &, m,
Sp given in Tables 1-6 are evident but not disturbing

for the catalogues BCPZT and OPZT, whereas the
AGKa3 1s different, see Figs.3 and 4.

The catalogue AGK3, i.e. the position of stars
and proper motions has been examined by many au-
thors, the authors of this articles included, and it
had been determined, and is being confirmed again

that the errors are big enough and they increase in
time.

4. CONCLUSION

A very good star position compatibility given
in the BCPZT and OPZT indicates that the («, 6)

positions have been well defined in both catalogues,
and particularly the proper motions in the OPZT
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are of a high quality, which is not the case with the

AGK3. The comparison of these three catalogues
(BCPZT, OPZT, AGK3) point to a very obvious (se-

rious errors of the AGK3, which increases in time).
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KAPAKTEPHCTVIKE BEOI'PAICKOI" KATAJIOTA 3BE3IIA [TPOI'PAMA

C. Cauaxoﬁ, M. Ilauuh, 3. [IBeTxkoBuh

PZT Y OHIPEJEBY (BCPZT)

Acmporomcka oncepsamopuja, Boazuna 7, 11050 beozpao, Jyeocaasuya

YIIK 524.3 (083.8)
IIpemxo0HO caonwmerse

Beorpalcky Karajor 3pe3ia JOGHJCH W3
nocMaTpalka Ha BellMKOM MEpPMAMJAHCKOM Kpyry y
Beorpany (2r=190mm, f=2578mm) HenocpenHo je 3a-
ppieH no nporpamy PZT y OnnpejeBy. Y oBoM pany
noGujeHH pe3yntatd cy Mopehenu ca KaTaloroM
spesna PZT y Omnppejesy (2r=250mm, f=3780mm)

114

kao U ca AGK3. CucreMmaTcke rpeuike HoGujeHe W3
OBMX Tiopeherba yKa3syjy da cy rnojioxaju 3pesma (a, 4)
y KaTanosuma Beorpasa u OHapejeBa onpeheHu ca BH-
COKOM TagHomhy, JOK Cy COMNCTBCHAa KpE€Talka HaTa y
AGK3 onTepeheHa CUCTEMaTCKHUM IpelikaMa, Koje Ce
rosehasajy ca BpEMCHOM.



