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SUMMARY: The Hipparcos-Input Catalogue also contains about 8000 already
known visual double stars. In the framework of this-project campaign, in addition
to other parameters, were also determined the parallaxes 7, as well as the polar
coordinates p and 6 for double stars. On the basis of a comparison of these data
to those obtained earlier from the ground based measurements (WDS Catalogue)

statistical examinations of a double-star sample (1” < p < 14”) are performed.
It is shown that an exeptionally good agreement exists of the statistical distribu-

tion Af/At of the sample as function of p(AU) and the curve 0=

the IT Kepler law.

1. INTRODUCTION

The separation in visual double stars is within
the limits of a few fractions of an arcsecond to a few
tens of arcseconds.

There are about thousand orbits of double
stars calculated so far which proves their physical
connection. As a rule these are very close pairs with
separation largely about 1”. Due to this their orbital
motion is fast and they reveal their physical connex-
ion within a short time.

The problem is with ”wide” pairs because they
are in general at large mutual distances not only ap-
parently, but also physically and therefore during the
last 200 years, since they have been observed, they
have crossed a very short arc. In the case of such
pairs it cannot be inferred whether the changes of
the measured polar coordinates (p” and 6°) are due
to the proper motions or to the orbital ones.

The Hipparcos Campaign also included obser-

C(p)
P2

representing

vations of the polar coordinates (p” and 6°) and the
parallaxes (7”) for about 8000 visual double stars
from the WDS Catalogue (Worley, 1984).

From this list we separate a random sample of
1000 visual double stars with 1”7 < p < 14”. Know-
ing the values p” for several observing epochs and
their parallaxes we can estimate the rate of physical
pairs in this sample.

2. BASIC ASSUMPTIONS

a) The variations in the polar coordinates are
due to the orbital motion, hence they are con-
nected through the following relation

ph=C, (1)

i.e. through the 2"¢ Kepler’s law, C being the
area constant.
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b) The area constant is a linear function of sep-

"
aration pav (pav = Z7).

C(p) = A+ B - pav . (2)

3. SAMPLE ANALYSIS

The variations in the position angles (6°) wi-
thin the time interval (At) are calculated following
the equation

Al _ |Oipp — 0w Ds| ~ 0 3)
At tripp — twDs °

ie. 0y = w(pay) averaged within intervals Ap=
50AU. The subscripts W DS and Hipp indicate the
data source: WDS Catalogue, i.e. Hipparcos. '

The statistical distribution of the quantity 6,
in pay is presented in Fig. 1.
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Fig. 1. The distribution of 8, as function of PAU

(solid line); distribution of Osa as function of pay
(dashed line).

Due to the small change of 8 the area constant
C can be approximated with the following equation

O _ PHipp  PWDS - sin(0mipp — Owns) ()
taipp — twbDs

From the averaged data concerning C' in the
corresponding intervals of Ap we calculate the linear
correlation:

C(p)=A+ B p=2.6766+0.0135037pav  (5)
illustrated in Fig. 2.
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Fig. 2. Dependence of area constant (C') on pay.

In view of the assumptions a) and b) i.e. equa-
tions (1) and (2) one can calculate the semi-analytic

Osa

054 = % -57.3° . (6)

The distribution of 95 4 calculated according to for-
mula (6) is presented in Fig. 1 for the sake of an

easier comparison with 6.

In these calculations about 20% of the anal-
ysed sample was rejected because the calculated val-
ues fg and C(p) had an unacceptable dispersion with
respect to the main trend of the distribution.

4. CONCLUSION

After comparing the distributions as illustra-
ted in Fig. 1. we found a good agreement.

Therefore, assumptions a) and b) are fulfilled
in about 80% cases of the examined sample or, in
other words, the components are gravitationally bo-
und.

Acknowledgements — This work is a part of the pro-
ject ” Astrometrical, Astrodynamical and Astrophys-
ical investigations”, supported by Ministry of Science
and Technology of Serbia.

REFERENCES

Worley, C.E. and Douglass, G.G.: 1984, The Wash-
ington Visual Double Star Catalog.



KINEMATICS OF A SAMPLE OF VISUAL DOUBLE STARS

KMHEMATUVERA JEIHOT Y30PKA BU3YEJIHO JIBOJHUX 3BE3IIA

I1. Onesuh, 3. IIserkoBuh u M. ITauuh

Acmponomcka oncepsamopuja, Boazuna 7, 11160 Leozpad-74, Jyzocaasuja
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IIpemxoono caonwmeme

W3 nomaraka WDS rartajsiora m oHUX 000OU-
jenmx y rammamu Hipparcos, sa y3opky ox 1000
BU3YEJHO IOBOJHUX 3BE3Ma, AHAJMU3UPAHA je CTa-
TUCTUYKA PACIOIe]a IPOMEHE MO3UIMOHOT yIiia
IO BpeMeHY y (YHKIUjU Paaujyc BEKTOpa m3pa-

JKEHOT y aCTPOHOMCKMM jemumuunama. l[lokazano
je ma Ta pacmogesa uMa U3y3€THO N0Opo ciarame
ca KpUBOM Koja mpencrasipa pyru Kemmepos 3a-
KOH kox 80% mapoBa y30pKa, TE Ce MOKE 3aKIby-
YUTU Oa Cy OBU NAPOBU Yy (U3UUKOj BE3U.
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