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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 π, as well as the polar
coordinates ρ and θ 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′′ ≤ ρ ≤ 14′′) are performed.
It is shown that an exeptionally good agreement exists of the statistical distribu-

tion ∆θ/∆t of the sample as function of ρ(AU) and the curve θ̇ = C(ρ)
ρ2 representing

the II 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 (ρ′′ and θo) are due
to the proper motions or to the orbital ones.

The Hipparcos Campaign also included obser-

vations of the polar coordinates (ρ′′ and θo) and the
parallaxes (π′′) 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′′ < ρ ≤ 14′′. Know-
ing the values ρ′′ 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

ρ2θ̇ = C , (1)

i.e. through the 2nd Kepler’s law, C being the
area constant.
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b) The area constant is a linear function of sep-
aration ρAU (ρAU = ρ′′

π′′ ).

C(ρ) = A + B · ρAU . (2)

3. SAMPLE ANALYSIS

The variations in the position angles (θo) wi-
thin the time interval (∆t) are calculated following
the equation

∆θ

∆t
=

|θHipp − θWDS |
tHipp − tWDS

≈ θ̇s (3)

i.e. θ̇s = ϕ(ρAU ) averaged within intervals ∆ρ=
50AU . The subscripts WDS and Hipp indicate the
data source: WDS Catalogue, i.e. Hipparcos.

The statistical distribution of the quantity θ̇s
in ρAU is presented in Fig. 1.

Fig. 1. The distribution of θ̇s as function of ρAU

(solid line); distribution of θ̇SA as function of ρAU

(dashed line).

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

C =
ρHipp · ρWDS · sin(θHipp − θWDS)

tHipp − tWDS
(4)

From the averaged data concerning C in the
corresponding intervals of ∆ρ we calculate the linear
correlation:

C(ρ) = A + B ρ = 2.6766 + 0.0135037ρAU (5)

illustrated in Fig. 2.

Fig. 2. Dependence of area constant (C) on ρAU .

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

θ̇SA =
C(ρ)
ρ2

· 57.3o . (6)

The distribution of θ̇SA calculated according to for-
mula (6) is presented in Fig. 1 for the sake of an
easier comparison with θ̇s.

In these calculations about 20% of the anal-
ysed sample was rejected because the calculated val-
ues θ̇S and C(ρ) 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.
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Iz podataka WDS kataloga i onih dobi-
jenih u kampaǌi Hipparcos, na uzorku od 1000
vizuelno dvojnih zvezda, analizirana je sta-
tistiqka raspodela promene pozicionog ugla
po vremenu u funkciji radijus vektora izra-

�enog u astronomskim jedinicama. Pokazano
je da ta raspodela ima izuzetno dobro slagaǌe
sa krivom koja predstavǉa Drugi Keplerov za-
kon kod 80% parova uzorka, te se mo�e zakǉu-
qiti da su ovi parovi u fiziqkoj vezi.
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