Bull. Astron. Belgrade Ne 146 (1992), 15—20 - : UDC 524.38(083.8)
__ | ' Original scientific paper

SYSTEMATIC EFFECTS IN THE BELGRADE CATALOGUE

OF DOUBLE STARS

S. Sadzakov, M. Daéi¢, and Z. Cvetkovié
Astronomical Observatory, Volgina 7, 11050 Belgrade, Yugoslavia

(Received: August 24, 1992)

~ SUMMARY: The comparison of the Belgrade Catalogue of Double Stars (BCDS)
with the Preliminary Compilation of DS-Programme Star Positions (PCDS) was
analysed in right ascension, declination, magnitude and spectral type. Existence of
systematic Aa and Aé deviations for all star types is evidenced. The effects can
probably be explained by the difference in the atmospheric refraction for different

spectral types. This depends on the quality of the determined right ascensions and
declinations derived from observations of stars at particular observatories.

1. INTRODUCTION o . o There are 1161 stars that are common to both
- - catalogues. The mean error of a single difference

in right ascension is 302 028secé and in declination
+0”751 . In the comparison of these two catalogues
we use the proper motions taken {rom the AGKS.

The Preliminary Compilation of DS-Programme
Star Positions (PCDS) (Cvetkovié, 1992) contains
right ascensions for 930, and declinations, for 1225
stars with magnitudes 6.0 < m < 9.0 between +90°
and —10° decﬁnation. Stars of this catalogue were 2, ANALYSIS OF SYSTEMATIC EFFECTS
observed in the.period 1980-1987 with 6 meridian cir- . - o
cles at[; f;l observatories, Belg;;ade Observatory oeing
one of them. Its mean epoch i1s 1:02.91 1n right as- - : RO
cension and 1983.19.1n del:::lination, the mean egrror in 5UcS Was carried out through the analysis ol system-

. . ; p LY i i SV atic effects of the types Aa,, Ad,, Lxg, Abs, Aoy,
i‘%}}fza’rscenslon being 0% 019secéd dndlm declination Abw, Ay, Abm, Ay, Ab,,, where the suffices in-

’ . “dicate their character.
The Belgrade Catalogue of Double Stars It has to be noted that A«, and Aéd, 1s tiie mean

(BCDS) (Sadzakov and Daéi¢, 1990) covers the ce- systematic difference in right asreusion and declina-

lestial sphere between —30° and 4-60°. It contains tion for these two catalogues from ail stacs that are
1576 stars with magnitudes 6.0 < m < 9.0. Every common to both of them.

The comparison of the above-mentioned catalo-

star was observed four times on the average, in the We started from the simpie relation:
period 1981-1987. The mean epoch of observations is Aa = apene —
1983.90 for right ascension, 1983.84 for declination, = @BCDS T APCDS =

the mean error in right ascension i1s 403 026secé , in

declination +0" 34. . Aay + Aas + Aoy + Aoy + Aoy
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as the number of stars (N) from which they were
calculated.

From the above values (Aa,,+Aa5) and A60+A65 we
derived Aas and Ads assuming Aa,=-+0? 001 and
Aé, +0” 04. .

Table 1 shows the values of the differences, as well

Table 1. The systematic effects of all types in right ascension and declination

6 Acg € o CO85 N, Ab; €5 N;
—10°-00° . - =-0703  £0704 111
-~ 00°-10° 40707 0704 132
10°-20° +02000 02002 168 +0704 0704 173
20°-30° +01002  +0%002 154 +0"01 +004 155
30°-40° +01004  +02002 182 +0708 0704 181
40°-50° 402002° 402002 170 40701  +0704 175
50°-60° ' --0 009 02003 122 -0708 0705 128
§ > 60° ~0%003  +02003 105 -0718 407”05 106
00" — 04" ~02 009 :l:O’f 002 166 +0706 - +0704 197
04* — 08" —-03004. 0°002 188 +0709 0703 252
08" — 125 404002  £0°003 88 -0’04  £0704 128
12k — 16" +02005  +0°*003 81 ~0”15 0705 113
16" — 20% +02003 02002 172 -0702  +0703 220
20" — 24h +02007 02002 206 -0”03  +0703 251
m Aam . €qCO80 o Abyy €5 - Ng

m < 7.0 ~-02000 £02002 132 -0’02  +0"04 180
7.0-7.5 —-0%000 £0%003 118 +0712  £0704 159
7.5-8.0 -02003 +0%002 149 =0702 --';;f:o" 04 192
8.0-8.5 +04003  +02002 231 —0"01 £0703 282
m > 8.5 -02001 02002 271 =002 ,:I:O’ 03 348
- Sp Aa,p o eacoeé _ /o . A5,p € N
O,B, A -02000 +0°001 34 +0700 0702 447
F -02001  +02001 246 +001 0703 316

G 402001  +0°002 125 -0"”02  +0704 166

M,N +02002 £0°002 113 -0”03  +£0705 128

+0" 04. These values were calculated with welghts
on the basis of the number of stars in each interval.

- The values Aas vary from -02009 to
+02004, Ad; vary from —0” 18 to +0” 08 and the
- errors eacosé end ¢; for all zones are 02002 and
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Fig. 1. Systematic effects of the Aam type.
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Fig. 2. Systematic effects of the Ad, type.

The values Aag vary from ~01009 to  Aa, tesp. Ad, over the 4 hours zcnes follows a si-
individusl segments of the sky. The mean value of a
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Fig. 3. Systematic effects of the A&,p type as a function of a.
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Fig. 4. Systematic effects of the A#,, type as a function of 6.

“On the basis of the foregoing we can draw the

following conclusions:

1. The maximum divergence appears in those '

areas of the sky in which the measurements were

made in the period 0" < a < 12* , which covers
the winter period (evening hours).

2. The values for the northern and southern
zones point to the possibility of the existence of lo-

cal anomalies in refraction or, which is more likely,
that a certain measured element, which is significant

18

in the calculation, is unreal. It is possible that the
measurements of the air temperature in the pavilion
were not adequate.

8. The minimum divergencies and the inter-

- isectmns of curves for the zones in the farthest north
‘and farthest south fall in the warmer period, when

the cirservational conditions are more favourable and |
the number of clear nights higher.
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. 4. Consldenn ‘that in the observations for
BCDS the screen grids were used, the search for sy
tematic effects of the type Ao, and Db 18 Justl ed

(see Figs.1 and 2).
5. The obtained A#,, values are grouped by

spectral type (see Table 1) as follows:

A - stars of the spectral type A to A9, in-
cluding also some stars of the spectral type B

O;
F - stars of t.he spectral type F0 to F9;
G - stars of the spectral type GO to GB

K - stars of the spectral type KO to K9 in-

ﬁudmg also some stars of the spectral type M and

The analysis of Aa;,; and Aa. ‘shows that the

stars of different spectral typea ha.ve dzﬂ’erent devw-
tions (see Figs. 3 and 4). L
The curves Ad,p according to o far the spec-

tral types O, B, A and G (Fig.3) have a cosine trend

with low amp htudes +0/ 25 whereas the correspon-
ding curves for the spectral types F, K, M and N
have hi h amphtﬂdea and opposite curvmg
_ he curves prmtmg the values Aé., u func-
tion of declination (Fig ,, Dod
agreement for the early- spectral-type stars (O, B, A,

F) and a large scattering for the late spectral typea_

(G, K, M, N).

_ Since the rays of longer wavelengths have less-
er refraction angles during their penetration throug h

the atmosphere, the stars of spectral type A will-
more strongly appmntly shifted towards zenith tha.n

the K stars..
On the basis of the avallable data obtained in

this analysis the results indicate that in such kind of

'S OF BELGRA

4) demonstrate a very good

DE CATALOGUE OF DOUBLE STARS

‘examinations of the systematic errors of Aa,, and

Adyp types it is necessary to study atmospheric pro-

cesses in the surroundings of the instrument, as well
as the instrument .itself.

3. CQNCLUSION-

- On the basis of the above sald, we ma
that the systematic effects of the types Aaa A5
and Aa; and Ad; are real and, most probably, they
esult from:. |
1. seasonal syat.ema.t.lc errors,

2. - possi ble systematxc errors in proper mo-

3 systematlc errors resul mg from observa-
tlons made by zones;

4. gystematic effects Ac,, and Af,, exist and

most probably they result from inaccurate refraction
value and chromatlc qualities of the object-glass.

&e' f_?-_j__jf'owleﬂymeuts This work has been sup ported
oy M _"f'fty far Sc.;ence and ‘Technology of Serb;a
hrough the. project »Physics: and Mot.zons of Celes-
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CUCTEMATCKM YTUILAJV BEOI'PAIICKOI" KATAJIOFA

IlBOJHPIX BBESIIA

- C Cauaxon, M. Ila'mh, u.3.j, Il.nmonuh -

ACMPOHOMCKG onmmopuﬁ, Boaeuna 7, 11050 beoepao, Jyzocaasuja

YIIK 524.38(083.8)
Opueuna/mu HAYuHU paa

Ilopehere beorpanckor Kartamora IIBojHUX
3peana ca IlpenumunapuuM MsseneHuM Katasiorom
I[BOJHHX 3BE343a M3BPIICHO j€ IO PEKTACLICH3N JH, NeK-
JINHAIM 1, MATHUTYIM ¥ CIEKTPAIHOM THMITY. Y04aBa
ce TMOCTOjare CHUCTEMATCKMX rpemaka Aa u Ad.3a
cse THnose 3pe3fa. Opaj yTHLlaj ce BEPOBATHO MOXKE

90

0BjaCHUTH Pa3iIMKOM y aTMocQepckoj pedpakiuju 3a

pa3IMINTe CrieKTpajiHe TUrioBe. To 3aBHCH OX KBa-

JIUTeTa oxpehiBaba peKTacllieH3Mja M JEKJIMHAUMja
M3BEACHUX U3 nocma'rparsa 3BE3Ma Ha HEKUM OfICep-

BaTOpH Jama



