
Tables for the rapid evofution of the effects 
of differential galactic rotation in radial direction

by Abdullah KIZILIRMAK

(Department of Astronomy of Ankara University)

Özet: Diferensiyel galaktik rotation için E. A. Kreiken [1] tarafından
politropik gaz küreleri teorisine dayanılarak bulanan ve yazar [k] tarafından 
genelleştirilen yeni formüller, bugüne kadar kullanılan Oort formüllerine ben-
zemektedir. Fakat fazla olarak r2 ve r® terimlerini ihtiva etmektedir Radyal
hızlara ait indirgeme hesaplarında bu yeni formüllerin uygulanmasını kolaylaş­
tırmak için, katsayılara ait iki cetvel düzenlenmiştir. Birinci eetvel galaktik
boylamlarına bağlı olarak Sı = A sin 11 ve
ikinci cetvel b galaktik enlemlerine bağlı olarak cos^ b ve 
vermektedir.

Sz = Ao sin l (1—2.6 cos* l) ve
cos^ b katsayılarını

** *

Recently Kreiken [l] from the theory of polytropic spheres
has derived a set of relations representing the effects of diffe-
rentiaî galactic retation These rotations closely resemble derived 
from the Lfndblad • Oort theory, but contain additional terms in 
r^ and r’. The term in r® is uninportant. The term in impor- 
tant only with large distances.

The relations given by Kreiken are valid for stars with
galactic latitude 6 — 0°. For the other gfalactic latitudes
the relations must be used as given by author [2] and which are:

— Ar co3’‘ b sin 2/+Ao r’ cos’ b sin / (l—2 6 cos^ l)
1 1AVj—---- 2 sin26 sin2Z^—Af^r^ sin26 cos6 sinZ(l—2.6 cos^Z) (2)
2

AVı-Arcos 2Z+Bz-+Aor2cos/(3-2-6cos2/)+<r3(l-5.3cos2/) (3)
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Where r is the distance of the star in parsecs and galactic 
longitude I = Z" = (Z’ — Zo') = (Z’ — 328°). For the numerical 
values of the constants the theory of Kreiken gives
A = +0.0189 Kra. sec ' pc '
B — — 0.0145 Km. sec""’ • pc~^

Ag == — 2.3.İ0 ®Km. sec ^-pc

C --- -hO.28. i 0“® • Km. sec“’ ■ pc~'^

In many investigations dealing vvith radial veiocities and the 
propor motions of stars, the values given in the catalogues can 
not be ased before corrections have been applied which account 
for the effects of differential galactic rotation. In order to reduce 
the amount of numerical calculations which this involves the 
preseni paper gives a table which, especially for the radial velo- 
cities, for each degree of longitude gives the numerical value 
of the coefficients of r and r^. For this the relation (1) is written 
in the form

AVr = Sj • r • cos* 6 4- S2 • ■ cos^ 6 (4)
where

Sı = A sin 2/ S2 — Ao sin / (1—2.6 cos^ /)
The table valid for b — 0°. For other galactic galactic latitudes 
the tabulated values must be multiplied with the appropriate 
values cos*6 and cos® 6, which are given in the auxillarly table 2.

Explanation of table 1 : The first column contains the 
value Z* ~ galactic longitude according to the older definitions.
The values are arranged in groups so that in each group of
values /*, the sign of ali numerical values of Sı and Sg remain 
a constant. Whether this sign is {-)-) or (—) is indicated at the 
top of the table. Each part of the table contains four groups of 
values For the values in each horizontal row the numerical
values Sı and S2
hand side of the table.

are identical and as indicated in the right

Esample : We want to find the appropriate values for 
Z* = 340°. In the table 1 we look for ~ 340°. At the top we
find that Sı is positive In the horizontal row we fine that the
numerical values of Sı is 0.0077. So the firsi term in the rela­
tion (4) is + 0.0077 r cos^ b. At the top we find that S2 is also 
positive, while in the horizontal rew Z* = 340°, the numerical 
values of S2 is found to be 0.0007.10“®. In the equation (4) the 
second term therefore reads + 0.0007.10“^'r^'Cos’Z> and
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AV, = + 0.0077 r cös® b + O.OOO.lO-a r* b

İn the same way for 1* = 136° we fînd
AV, = —0.0077 r cosU + 0.0007.10 cos ® 6

For the table 2 no explanation is needed. Ali values cos® b and 
cos® 6 are to be taken positive.
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