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SﬁﬁMARY:Thiawdl‘fk dealswith;the systematic differences Ao and Ad of ob-
servational catalogues of the DS programme stars made between 1980-1987. These
‘différences are examined through the comparison with the preliminary, derived mean

system. By applying the Whittaker-Robins

on+Vondrak method of smoothing obser-

vational data, the elimination of the discovered systematic influencés-of type Ads

in three catalogues is performed. o

1. INTRODUCTION

Between 1980-1987 seven: observational cat-
alogues of the DS programme star positions were
made Belgrade (SadZakov and Daci¢, 1990), Kiev
(HepHera et al., 1987), Kharkov (IIaBnenko, 1989),
Odessa (Msankosckun, 1988), Moscow 1 (TayGep,
1986), Moscow 2 (I'onosko, 1982) and Kazan (fu-
eHKko, 1989).:This programme was proposed by IAU
in 1958 and 1979. The observations were made with
the meridian circles and the results obtained by the

catalogue perob. .coord. N £aCOBO
Belgrade 1981-87 a,0 1571 +0?2 026
Kiev 1980-84 «a,b 986 +0 2 027
Kharkov 1980-84 a,- 240 40 % 024
Odessa 1983-85 -, 250 -
Moscow 1 1981-83 -0 31y -
Moscow 2 1981-82 -§ 319 -

Kazan  1981-87 -6 644 -

+0"45

relative methdd;  The *positions of the stars in the cat-
alogues ‘aré‘;givéri in the FK4 system for the equinox
B1950.0 and the observational epoch. The charac-

teristics of the observational catalogues are given in

Table 1.

- Table 1 shows.that the catalogues stated deal
with a considerably different number of stars cov-
ering different declinatjon zones. For the catalogue
comparison stars with the coordinates found in at
least. two catalogues: have been singled out (N, and

N; 1n: T:ible 1).

Table 1. Characteristics of the observational catalogues

€5 . decizome.. ~ Na N
+0734  —30° -'+60° 922 1173
+0746  4+10° - +90° 929 974
- . 480° - +70° 239 -
+0738 —10° - +10° - 243
+0730  0°- +490° - 30
+0"733 0° - 4+90° -

+30° - +90° -
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The last visual observations of double stars of
this programme were made by L.Courvoisier in the
thirties and the stars themselves do not have strictly
determined proper motions. Exact determination of
their positions and proper motions was the ultimate
aim of the DS programme. Bearing this in mind sys-
tematic differences of the observational catalogues
were examined on the basis of comparison with the
preliminary derived mean system. Proper motions
- given in the basic list of DS programme stars, have
been used for reduction to the observational epoch.
The coordinate errors caused by such proper motions
are negligible in a short interval covering all observa-
tional epochs of 7 years or less. For this period the
influence of orbital motion is also negligible, because
the orbital motion periods of the ois_erved compo-
nents of binaries are extremely large - tens, hundreds
and even thousands of years.

2. SYSTEMATIC DIFFERENCES AND

THEIR DISCUSSION "

The right ascension, declil_latiéh and epoch
mean values are computed, for each star, using the
following formulae: '

the systematic deviation Ad;

notice their opposite direction with their maximum
and minimum values being of the same declination.

Explanation for the systematic influence Ads
does not exist in the case of the Kazan catalogue.
The author of this catalogue himself quotes three
items to which attention should be paid in future
work. First, in processing the materiarthe limb divi-

sion correction was used determined when the circle
was read by visual microscope. Second, it is possible

for the electric motor rewinding the film to move it by
a certain angle, and the read out is not in the plane
normal to the dotted line. And third, frequent and
irregular changes of the temperature used for the re-
fraction computation have been noticed in the north
part of the pavilion. All this could be the cause of
| n dev present in the Kazan
catalogue, but it should have appeared during the
instrument system derivation. However, the correc-
tions given for this instrument system were small and
not tlaken into account during the reduction of ma-
terial. ~ -
Therefore, the following assumption seems

" possible: systematic influences Aé; in the Moscow

catalogues (included in the mean system) could have
been reproduced only in the appearance of system-
atic influences of the same type in the Kazan cata-
logue. In other catalogues such an influence couid
not appear: in the Odessa. catalogue due to a small

where n has the value of 2 or 3 for right ascension
and 2,3.4 or 5 for declination. All stars are given the
same weight p=1. When computing the differences
between catalogue coerdinates and the mean system,
o, and 8§, have been reduced to the observational
epoch of a star of the particular catalogue according
to the formula: o

Aoi = o — @y — palti = t,) ,

A = 0= 6, ~ pis{t; —1.) (2)

" The differences arrived' &t by formula (2) for
all catalogues are given in Figs.1-9, in relation to
right ascension (&), declination (§), magnitude (m)
and spectral type (Sp). For the discovery of system-
atic errors the Abbe criterion was used, showing (see

Tables 2 and 3) that only systematic influences of the

type Ads exist in both Moscow.catalogues and 1n the
Kazan catalogue as well. It can be confirmed consid-

ering Figs.1-0. It is fully obvious that the Moscow

catalogues curves Ads (Figs. 7b and 8b) are almost

identical. As they were made with the same instru-

ment, we can conclude that the instrument system

influences are not excluded. By comparing the curves
Aés on the Figs. 7b and 8b with those of the dec-
lination instrument system of the Moscow meridian

circle (Tonosko, 1982) and (TayGep, 1986), one can
40

~ and the Kiev catalogues the number of stars is 3-
4 times more, therefore the systematic errors of the
~ Moscow catalogues have béen subdued. However, as

we shall see later on, this assumption is wrong.

Table 2. Results of Abbe criterion for catalogues
' containing right ascension for all types of de-

_pgnd'ance. ' -
catalogie _type_1(m)__v@) _n
Belgrade Aa, 0953 0946 922
Ao 0.994 '
Aa,, 0.998
Kiev Aa, 0957 0946 929"
Aas 0,989
Ao, 0.959
Aa,, 0.972
Kharkov ‘Aa, 0987 ' 0.894 239
' Aag 0934 _
Aa,, 1.046
Aa,, 1.047
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Table 3. Results of the Abbe criterion for cata-
logues containing declination for all types of

dependance.
catalogue type v(n) v’(n) n
Belgrade Ad, 0.964 - 0.952 1173
. Ads 0.957
Ady, 0.974
Ab,, 0993
Kiev AS,  0.991 0.947 974
Ads 0.953
Ad,, 0.982
Ab,, 1.027
Odessa Ab, 1.010 '0.895 243
A&a 0.997
Ab,, 0.968
Abs,  0.901
Moscow 1 Aé, 1.011 0.907 309
" Abg 0.632
Ab,, 1.009
Ab,, 1.006
Moscow 2 Ab, 1.007 0.908 316
Ab; 0.586
Ab,, 0.923
Absy 1.015
Kazan Ad, 0.998 0.935 641
Ads 0.646
Ab,, 0.968
Absp  0.940

3. ELIMINATION OF SYSTEMATIC IN-
FLUENCES OF Aé; TYPE

Aimed at excluding Aés systematic influences
in two Moscow catalogues a new mean declination

system was formed (SSé4) from the other four cat-

alogues (Belgrade, Kiev, Odessa and Kazan). The

differences (Moscow 1 - SS64) and (Moscow 2 - SS64)

were computed, and smoothing made by the What-

taker-Robinson-Vondrak method. Particular differ-
ences were released from the systematic influences

Adbs by deduction of the corresponding smoothed val-
ues. *

The new mean system computation from all
the six catalogues (SS66) and examination of the de-

pendance of differences Aé; (catalogue - SS66) of all
types and catalogues by applying the Abbe crite-
rion is repeated. The obtained values have shown
that:there still exists a systematic influence of the
Ads type in the Kazan catalogue. This fact 1m-

plies that the assumption made in previous para-

graph is wrong, i.e. the existence of systematic in-
fluence Aéds in the Kazan catalogue is not caused
by influences of the same kind of the Moscow cata-
logues, but there are systematic declination changes

o0

deforming the system of this catalogue. The elimi-
nation was made in the same way as in the Moscow
1 and the Moscow 2 catalogues.

~ The use of the Abbe criterion has shown that
deviations of all catalogues from the new mean sys-

tem (released from Aé; Moscow 1, Moscow 2 and

Kazan) are of random nature.

From this observational catalogues the prelim-
inary compiled catalogue of the DS-programme star
positions was made (Cvetkovié, 1992), since follow-
ing these tests we could proceed with computation
of weights implied by the accidental character of Aa
and Ad differences, and with the computation of the
derived positions.

4. CONCLUSION

The differences of the observational catalogues
from the right ascension mean system do not show
systematic changes, indicating that the deviations
are random, 1.e. that their right ascension systems

are similar. | |
From the differences of the observational cat-
alogues from the declination mean system system-

atic changes of the type Ad; were noticed in both
the Moscow and the Kazan catalogues. In Moscow
catalogues these systematic changes are caused by
the instrument system errors. Systematic changes
Aéds in the Kazan catalogue also exist and they have
not been explained. Remarks made by the catalogue
author and that will be payed attention to in the

future work (on eventual errors 1in limb division cor-

rections, refraction, photocharting the circle) could
be the cause of such systematic changes.

Acknowledgments — This work has been supported by
the Republic Fund for science in Serbia through the
project ” Physic and Motions of Celestial Bodies”.

REFERENCES

Cvetkovic, Z.: 1992, A preliminary compiled catalo-
que of DS-programme star posttions (in press).

Tonosko,B.A.: 1982, Kamanoe ckaoreruti 529 36e30
cnuckoe DS u HLS, Hen. 8 BUHUTM.

Msankosckuit, M. A.: 1988, Kamaaoz cknonerul 250
36e30 npoezpammsl DS, Hen. B Yxkp.HUNMHTHU.

ITasnenko, JI. C.. 1989, Kamanoe npamsix 6ocxonoe-
Hul 292 oeotinbix 36e30 & 30He +3(P - +7(° no
HaOn100eHUaMm 6 Xapoxoee ¢ 1980-84 ee., Hem.
B Ykp. HUMHTA.

Sadzakov, S., Dacié¢, M.: 1990, Publ. Obs.Astron. Be-
lgrade, 38, 1.

TayGep, B. I'.: 1986, Tpyow I'AHLL, Tom LXIII, 146.

Yepuera, H. A, I'perynb, A. f., Monoran, A. A,
Kanusen, H. I1.: 1987, IoaoxmceHua O060UHbBIX
36e30, len. B Ykp. HUMHTU.

fluenko,A.10.: 1989, HugPepernyuarbHble ckAOHEHUA

788 su3yanbHo-060UHBIX 36€30, (pPriv.communi-
cation).




OBSERVATIONAL CATALOGUES OF DOUBLE STAR POSITIONS (1980-1987) AND THEIR PROPERTIES

-t

[IOCMATPAYKI KATAJIO3U I1OJIOXKAJA IBOJHUX 3BE3IA (1980- 1987)
1 BHBUXOBE KAPAKTEPHNCTHUKE

3. IlIBeTkoBHh

AcmpoHomcka oncepeamopuja, Boaeuna 7, 11050 Beoepad, Jyzocaasuja

YIK 524.382(083.8)-325.2
OpuHaaHu HayuHu pao

Y oBOM paly ce hajy CUCTEMATCKe pasjiuke Ao
M Adé rnocMaTpadkux kartasora 3sesga DS nporpama
ypaheHux y nepuony 1980-1987. Ose paznuke cy uc-
MMUTaHEC HAa OCHOBH IOpelheHa ca IPEeJIMMUHAPHO M3Be-
ICHMM cpeamM cucrteMoM. Kopucrehu Merony

Whittaker-Robinson-Vondrak-a 3a u3paBHame rmoc-
MaTpaikMX rojaTaka M3BplieHA je eJIUMHHAIlMja OT-

KPUBEHUX CMCTEMATCKUX yTHIAja TMIAa Ads KOO TpH
KaTaJjora.
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