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SUMMARY: The comparison of the Preliminary Compilation of DS-Program-
me Star Positions (PCDS) with the catalogues of double stars (Belgrade, Kiev,
Kharkov, Odessa, Moscow 1, Moscow 2, Kazan) was made in right ascension, dec-

lination, magnitude and spectral type. Existence of systematic Aa and Ad type
errors for all star type and in all catalogues is indicated.

1. INTRODUCTION

~ The Pre]iminary Compilation of DS-Program-
me Star Positions (PCDS) (Cvetkovi¢, 1992) con-
tains 930 (right ascension) and 1225 (declination)

stars with magnitudes from 60 to 9™0. Every star
was observed approximately four times in the inter-
val 1981 to 1987. The mean epochs of observaticn are

'1982.91 in right ascension and 1983.19 in declination.
The mean error in right ascension is £02019secé and

in declination +0".27.

1t has to be borne in mind that the mean lati-
tudes of observatories where the vaiues in PCDS were
determined is close to each one of the individual lat-
itudes: Belgrade Observatory (¢ = 4+44°48’), Kiev

(p = +50°27"), Kharkov (¢ = +50°00"), Odessa
(p = +46°29’), Moscow (¢ = +55°42') and Kazan
(p = +55°50').

The observations were made with the meridian
circles and the results obtained by using the relative
method. The positions of the stars in the catalogues
are given in the FK4 system for the equinox R1950.0
and the epoch of observation. The data on the obser-
vational catalogues (Chernega et al., 1987; Golovko,

1982: Tauber, 1986; Myalkovskij, 1988; Pavlenko,
1989: Yatsenko et al., 1991; Sadzakov and Dadic,

1990) are given in Table 1 and those of PCDS 1n

Table 2.
N in Table 1 stands for the total number of
stars per catalogue; €, cos §, €5 denotc rms errors of a

single observation in right ascension and declination.
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Table 1. Characteristics of the observational catalogues

catal. ~  coor. ~ per.obs. N Eo COS b Es dec.zone
Belgrade  a,6 1981-1987 1571 02026 +0.34 —30° to +60°
Kiev o, 6 1980-1984 986 +0.027 +£0.46  +10 to +90
Kharkov o 1980-1984 240 +£0.024 - +50 to +70
Odessa 0 1983-1985 200 - +0.38 ~10 to +10
Moscow 1 6 1981-1983 313 - +0.30 0 to +90
Moscow 2 & 1981-1982 319 - +0.33 0 to 490
Kazan b 1981-1987 644 - +0.45 +30 to +90

Table 2. Rms errors in 10° zones in the PCDS

zZones Ny = Eqcos8b N €5
—10°to Q° - - 99 +0.37
0 to +10 - - 144 +0.39
+10 to +20 171 +02024 174 +0.28
+20 to +30 155 +0.019 156 +0.27
+30 to +40 184 +0.019 192 = +£0.22
+40 to +50 174 +0.021 183 +0.21
+50 to +60 132 +0.017 132 +0.22
+60 to +70 103 . #£0.013 103 +0.24
6 > +70 11 +0.014 42 +0.37

In the comparison of these catalogues we used

the proper motions from the AGK3.
2. COMPARISON OF STAR POSITIONS

In order to obtain an insight into the PCDS
quality as realistic as possible one should uncover
the sources of the systematic influences. Let us start
~ from the comparisons between the basic PCDS and
each one of the individual catalogues used in 1ts com-
pilation. The following simple relation will be used

Aa = apcps — GCAT =
= Aqaa 4+ Aas + Aoy + Aam, + Aa,p

AS = bpcps — bcar =

= A8, + Abs + Aba + Abpm + Abyy (1)

where CAT means respectively — Belgrade, Kiev, Ka-
zan, Kharkov, Odessa, Moscow 1 and Moscow 2. The
obtained values are presented in Tables 3 to 10.

The systematic effects of the type (Aa,+das)
and (Ad,+Ad;) were first singled out and numer-

ical values were formed for individual segments of
. the sky. The values (Aa,+Aas) vary from —02006

to+0%008 , (Aé,+Abs) vary from —0-49 to +0'.34

and the errors of determination for all the catalogues

vary from £02002 to £0°003, resp. +0.02 to £0"09.
These values were calculated with weights on the ba-
sis of the number of stars in each interval. The val-
ues (Aa,+Aas) and (Ab,+Abs) are predominatly
of negative sign. | :

Table 3. Systematic effects of the type (Aa,+Aas) according to declination zones

S . - PCDS-Belgrade

PCDS-Kiev ~ PCDS-Kharkov

- zone Aa,+Aas €4c086 N Aa.+Aas eacosé6 N - Aa,+Aa;s &, cosdé N
+10° to +20°. ~02001 02002 168 ~ +0%002 +£0:002 170 -
+20 to 430 —-0.003 0.002 154. +0.003 £0.002 155
+30 to +40 -0.006 +0.002 182 +0.005 ©40.002 184
440 to +50 —0.003 +£0.002 170 - 40.003 +0.002 171 - o
+50 to +60 +0.008 +0.003 122 .. +40.001: .£0.002 131 -02005 £02002 139
105 —0.002. '-‘}-‘0002

_ 160 to +90

- +0.002

+0.003

114 . =0.000 £0.002 103
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Table 4. Systematic effects of the type (Ad,+Ads) according to declination zones

PCDS-Belgrade

PCDS-Kiev

PCDS-Odessa

zZone A(SOA_(S& Es N Ab,+Abés €5 N Ab,+Abs €5 N
~10°to 0° —0.02 +0.04 111 - +0702 +0.05 111
0 to +10 -0.12 #£0.04 132 _ | +0.15 £0.04 131
+10 to +20 ~0.09 £0.04 173 +0704 '£0.02 173 '
+20 to +30 -0.06 +£0.04 155 -0.01 +£0.02 156
+30 to +40 —-0.13 +0.04 181 ~0.07 £0.02 189
+40 to 450 -0.06 ££0.04 175 -0.06 +0.02 180
+50 to 460 +0.03 £0.05 128 -0.07 +£0.03 131
+60 to 490 +0.13 0.0 106 4+0.13 £0.03 145
PCDS-Moscow 1 PCDS-Moscow 2 PCDS-Kazan
zone Ab,+Abs €5 N Ab,+ANbs €5 N Ab,+Abs €3 N
0° to +10° -0714 +0.08 9 -0717 +0.06 9
+10 to +20 -0.32 +£0.07 12 ~-0.27 +0.06 14
+20 to  +30 —-0.23 £0.09 15 -0.19 £0.06 15 ) )
+30 to +40 +0.33 +£0.04 83 +0.34 +£0.03 80 +0.18 +£0.03 194
+40 to +50 +0.04 +0.04 83 +0.01 +£0.04 89 +0.12 +£0.03 178
+50 to +60 —~0.41 +40.04 58 —-0.49  £0.03 59 +0.04 40.04 128
+60 to +90 -0.12 +0.05 49 —~0.12 +0.04 350 —~0.26 +0.04 141
Upon  eliminating (Aa,+Aas) and justified. These values have been obtained by means

(A6,+Abs) values, the values Aa, and Ad, were
obtained by means of the formula:

Aaq = Aa— (Aa, + Aag);

Aby = A6 — (A8, + ASs), (2)

with the mean errors of determination: +02002 and

+0".04 (see Tables 5 and 6).

- The values Ao, vary from —02007 to +02009
and Ad, vary from —0" 18 to 40" 15 in individual seg-
- ments of the sky. The curve representing the mean
values of Aa, and Ad, 1n the four hours zones takes

‘a sinusoidal form. In the zone 0* to 12" in right as-
cension, the values Aa, are —02006 to 402009, and

from 12" to 24* they are —02007 to +0%006; from 0"
to 12* in right ascension, the values Aéd, are —0.09
to 40713, and from 12" to 24" they are —0.15 to
+0.18 (see Fig.3 and Fig 4). '

| Considering that in the observations for the

catalogues the screen grids were not used, the search
for systematic effects of the type Ay, and Aéy, 1s

of the formula:

Aam = Aa — (Aa, + Aas + Aag);

Ab,, = A6 — (Ab, + Abs + Aby) (3)

and are given in Table 7 and Table 8.
The values Aa,, vary from —02003 to +02003,

Ab,, vary from —~0712 to 4+0"11 . The obtained val-
ues are notable solely in the case of Moscow 1 and
Moscow 2 whereas for the other catalogues they are

uncertain (see Fig.5 and Fig.6). -
| The values of the Aa,, and Ad,p, type errors

were obtained by elimination of foregoing systematic
effects from differences of right ascensions axd decli-
nations of stars common to both catalogues:

- ‘Aa.,p = Aa ~ (Aa, + Aas + Aag + Aay);

Ab,p = A — (AS, + Abs + Aby + A8p) . (4)



Table 5. Systematlc effects of the type Aa, according to right ascension zones
- PCDS-Belgrade
& o ‘cos b

+02002
+0.002
+0.003
+0.003
+0.002
+0.002

Nyl s

4 4

Oh - 4h
4- 8
8 - 12
12 - 16
16 - 20
20 - 24

Table 6.

8-12
12 - 16

16 - 20
20 - 24

0"-4" -

8 - 12
12 - 16
16 - 20

- 20 - 24

.Table 7 Systematlc effects of the type Aay, according to ma,gmtude
PCDS-Kiev .
€q COS 6

£00002 134
+0.002 121
+0.002 102
+0.001 234
+0.001 284

S
_VI b f\_ E

3 O~
oo

QNN |
|orcrioCo |

Ads

+02009
+0.004
—-0.002
—0.005
—-0.003
-0.007

~ PCDS-Belgrade
TAS,

-0.06
~0.09
+0.04
+0.15
+0.02
+0.03

Ad,

—0.02
—0.00

~0.00

+0.05
~-0.07

+0.09
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¥,

+0.04
+0.03
+0.05
+0.05
+0.03
+0.03

~ PCDS-Moscow 1

€5

+0"05
£0.06

- +0.04

+0.04
+0.09
+0.04

N

166
188
88
81
172
206

N

49

48
60

01
49

02

'PCDS-Belgrade

” Aam
+0f000

+0.000

+0.003

—0.003

+0.001

Eq COS O
+0¢002

+0.003
+0.002
+0.002
+0.002

N

132
118
149
231
271

N

197
202
128
113

220
201

PCDS-Kiev

Ao,

~02006
—0.004
+0.001
+0.001
+0.002
 +0.006

- PCDS-Kiev
Aby

+0.03
+0.02
~0.04
~0.06
+0.01
—0.00

~0.02
~-(0.04
+0.04
~(.08
+0.05

Aam

+02000

—0.002
—0.002
+0.003
—0.001

- € COS 5

+02002
+0.002
+0.002
+0.003
+0.002
+0.001

E§

€5

+0. 02
40.02
3+0.03
+0.03
+0.02
+0.02

PCDS-Moscow 2
A6,

+0.05 +0.04
+0.05
+0.04
+0.04
+0.05
+0.03

N

170
190
93
8o
177
210

N
181
194

99

89

185
226

N

04
44
66

510,
48

24

N

Amx

Systematic effects of the type Aébqy according to right ascension zones B

~02001 +02003
- +0.000
+0.004
+0.001
40.002
-0.002

+0.004
+0.003
+0.003
+0.004
+0.003

PCDS-Kharkov _
EqCosd N

57
35
97
o1
32
66

PCDS-Odessa

Adbgy

+000-
+0.13
~0.01
~0.18
—0.05
+0.00

)

+0711
+0.07
+0.08
+0.08
+0.06
+0.07

PCDS-Kazan
Adq

- ~0.03.
- +0.03
+0.10
-0.09
+0.04
- —0.04

2

4004
+0.04
+0.05
+0.06
+0.04
+0.03

30
63
34

31

42
42

N

136
124
60
ob
103
157

PCDS-Kharkov

- 402001  +02004
- 4+0.002

—-0.003

+0.003

—(.002

Eo COS O

+0.003
+0.002
+0.002
+0.003

N

28
29
43
63
75



Table 8. Systematic effects of the type A$,, according to magnitude
' PCDS-Belgrade

m
m < 7.0
70-7.5
7.5 - 8.0
8.0- 8.5
m > 8.
 m
m < 7.0
7.0-7.5
7.5- 8.0
8.0- 8.5
m > 8.9

Table 9. Systematic effects of the type Aa,, according to spectral type

Table 10. Systematic effects of the type Aé,, according to spectral type
PCDS-Belgrade
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Adm

+0.02

—~(.12
+0.02
+0.01
+0.02

¥,

+0.04

+0.04
+0.04
+0.03
+0.03

N

180
169
192
282
348

PCDS-Moscow 1

Abdp,

-0'.04

+0.07
—(.02
+0.01
—0.02

€6

+0".05

+0.04
+0.04
+0.04
+0.04

N

0J
o()
09
80
67

PCDS-Belgrade

+0.001
—-0.001

Ay,

—-0.00 +£0.02 447
+0.03 316
+0.02 +0.04 166
+0.03 £0.05 128

~-0.01

- Aagp €Eqcosé

+02000 02001
+0.001
+0.002
+0.002 40.002

£s

N

348
246
125
113

N

PCDS-Moscow 1

A6,

—-0.05
- —0.03
+0.02
4+0.13

€6

+0.03
4-0.03
+0.05
+0.05

N

J0
157
53
35

PCDS-Kiev

Aé?ﬂ

+0.02

—(.01
—-(.01
+0.02
—-(.02

€6

+0.02

+0.03
£0.02
+0.02
+0.02

N

142
128
159
247
298

PCDS-Moscow 2

Adpm

~0.05
+0.04
~0.03
—0.02
+0.05

s

+0.04
+0.05
+0.04
+0.03
+0.04

PCDS-Kiev

Aaspy €4c080

+02001 02001 352
-0.000 :£0.001 256
+0.000 +£0.001 126
-0.003 +£0.002 115

N

04
0l
08
80
73

N

PCDS-Kiev

AS,,

-0.02
+0.01
-0.01

€6

N

+0.02 356
+0.02 257
+0.03 131

-0.04 £0.03 115

PCDS-Moscow 2

A6,

-0.02
~0.02
—~0.04
+0.09

£s

+0.0J
+0.03
+0.03
+0.05

B e o L

N

94
112
04
39

PCDS-Odessa

-0.02 4008

+0.11  +0.07
—-0.06 +0.07
+0.00  +0.07
—-0.02 £0.06

N

46
4()
44
49
63

PCDS-Kazan

Abm Es

-0.03 +0.05
+0.02 +0.05
+0.01 +0.04
-0.00 +0.03
+0.00

N

86
82
114
166
193

+0.03

PCDS-Kharkov
Aaspy €qco86 N

—-02002 +02001 88

—-(0.001
+0.001

+0.001 71
+0.001 26

~0.000 +0.001 34

PDS-Odessa

A5,p £s

+0.00 #£0.04
+0.00 +£0.06
-0.17 +£0.08
+0.21 30.13

N

94
61
37
17

PCDS-Kazan

Ad,yp Es

+0.05 +£0.03
+0.02 +0.03
+0.01 +0.05
-0.08 +0.05

N

239
173

Al
71
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Fig.l. Systematic errors Aa = apcps - ac AT according to declination & (PCDS - Preliminary Compilation
of DS-Programme Star Positions; catalogues (CAT) - Belgrade, Kiev, Kharkov).
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0.5 — -8 Kiev
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- — -« MoOscow
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- \» 7/
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Fig.z; Sy Stématicefférs Aé.= bpcps - (5&::AT according to declination 6 (CAT - Belgrade, Kiev, Odessa,
Moscow 1, Moscow 2, Kazan). o
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0.05

0.04 4 Ao

0.03 ————e Belgrade
3— —0 Kiev
0.02 | a- — — -a Kharkov

0.01

0.00

time sec

0.0
~0.02
~0.03
~0.04

-0.05 — _
O 4 3 12 16 20 24

Fig.3. Systematic errors Ae = apcps - acar according to right ascension o (CAT - Belgrade, Kiev,

Kharkov).
1.0
Ao
o [Belgrade
0.5 o—-— -8 Kiev
a~—— —a (Odessa
w— — —# Moscow 1
o~ — — -0 Moscow 2
QO .
Q - - KQzan
N
- 0.0
Q
N
@,
-0.5
X
-1.0
O 4 | 8 12 16 20 24

Fig.4. Systematic errors Ad = épcps - dcaT according to right ascension a (CAT 4-"*Belgra{‘de? Kiev, Odessa,
Moscow 1, Moscow 2, Kazan).
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§ .“05 e

0.04 4 Ao

0.03 B | O] Belgrcde
. e— —0 Kiev
0.02 4 a — — & Kharkov

0.01

0.00

time sec

-0.01
- —0.02

—0.03 ' |

-0.04

~0.05 . -ﬁ . h
: 7 3 9

Fig.5. Systematic errors Aa = apcps - acar according to apparent magnitude m (CAT - Belgrade, Kiev,
Kharkov). ' o

1.0
———o Beigrade
0.5 | G—  a Kiev
a— —a Odessa
t— — - Moscow 1
g~ — — - Moscow 2
_ 8 . o~ — - KQ2aN
) . e i = =%
0.0 f:“" ......---S';" _._‘2:-‘:‘ - = ;;__ - =3
) . | » S |
| .
@
~-0.5
6 -_ 7 8 g

Fig.6. Systematic errors A§ = §pcps - dcar according to apparent magmtude m (CAT - Beigrade, Kiev,
Odessa, Moscow 1, Moscow 2, Kazan).
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0.05 -
0.04 1 A |
0.03 ————o Belgrade
| _ . g— —a Kiev
002 : . a — — & Kharkov
QO
o 0.0t
N
E
+ 0.0
~-0.02
-0.03
-~0.04
o Sp
~0.05 ' ]
L ‘ 0 - 0.B.A F G K,M,N
Fig.7. Systematic errors Aa = apcps - acar according to spectral type Sp (CAT - Belgrade, Kiev,
Kharkov).
1.0
Ao
O Belgrode
0.5 z— -a Kiev
a— —p  (Jdesso
~— — -4 Moscow 1
o ~— — - Moscow 2
- ———- sk Kazan

arc Se€cC

Sp

0 0,B.A F G K,M.N

Fig.8. Systematic errors A§ = 6pcps - dcar according to spectral type Sp (CAT ~ Beigrade, Kiev, Odessa,
Moscow 1, Moscow 2, Kazan). ' '
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The obtained Aa,, and Aéd,, values are gro-

uped by spectral type (see Table 9 and Table 10) as
follows:

A - all stars of the spectral type A0 to A9, including
also some stars of the spectral type B and O;

F - all stars of the spectral type F0 to F9;

G - all stars of the spectral type GO to G9;

K - all stars of the spectral type KO to K9, including

some stars of the spectral type M and N.
- The analysis shows that the stars of different
spectral types exhibit different Aa,, and Ad,, values

(see Fig.7 and Fig.8).
3. CONCLUSION

On the basis of the above laid out, we can say
that systematic effects of Aas, Ads, Aaq, Ady types
are evident and, most probably, they result from:

1. seasonal systematic errors; |
2. possible systematic errors in proper motions;
3. systematic errors resulting from observations

of right ascensions and declinations, made by
zZones;

4. systematic errors of Aa,, and Aé,, types are
evident especially Aé,, for stars whose appar-
ent magnitude 1s about 770 to 775 .

The systematic errors of Ad,, types are the
largest for stars of spectral types G,K,M,N.
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CPICTEMATCKE I'PEIIKE TTIOCMATPAYKNX KATAJIOI'A IBOJHNX 3BE3IA

C. CapaxoB, 3. IIsetkopuh u M. Dauuh

AcmpoHomcka oncepeamopuja, Boaguna 7, 11050 beoepao, Jyeocaasuja

YIK 524.38(083.8)
OpuzuHasHu HayuHu pao

ITopehene IlpennMuHapHe KOMIUWIanuje Io-
noxaja 3sesga DS mnporpama (PCDS) ca karanos-
¥Ma npojHuX 3Be3fa (beorpan, Kues, Xapkos, Ogeca,

10

MockBa 1, Mocksa 2, KazaH) ypaheHo je 1mo pekrac-
IEH3U jM, NCKJIMHAUUA, MarHATYON MU CIIEKTPAITHOM
uny. Iloctojame cUCTEMATCKMX rpemaka Aa U Ad
3a CB¢ THIIOBE 3Be3la YOo4aBa C€ y CBMM KaTaJlo3uMa.



