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Ozet : Diferensiyel galaktik rotation igin E. A, Kreiken [1] tarafindan
politropik gaz kiireleri teorisine dayanilarak bulavan ve yazar [¢] tarafindan
genellegtirilen yeni formiiller, bugiine kadar kullanilan Oort formiillerice ben-
zemektedir. Fakat fazla olarek r2 ve »3 terimlerini ihtiva etmektedir Radyal
hizlara ait indirgeme hesaplarinda bu yeni formiillerin uygulanpmasinl kelaylag-
tirmak igin, katsayilara ait iki cetvel diizenlenmigtir, Birinci eetvel galaktik
boylamlarina bagh olarak S;==A sin 2/ ve S, = Agsin l (1—2.6 cos? l) ve
ikinei cetvel b galaktik enlemlerine bagli olarak cos?b ve cos®b katsayilarim
vermektedir.

Recently Kreiken [1] from the theory of polytropic spheres
has derived a set of relations representing the effects of diffe-
rential galactic retation These rotations closely resemble derived
from the Lindblad . Oort theory, but contain additional terms in
r? and 73, The term in % is uninportant. The term in r? impor-
tant only with large distances.

The relations given by Kreiken are valld for stars with
galactic latitude & = 0°. For the other galactic Iatitudes
the relations must be used as given by author [2] and which are:

AV, = Ar cos? bsin 2[-+A r* cos® bsinl (1—2.6cosl) ---(1)

AV, = — % Arsin2b sin 21—% A, r?sin2b cosb sinl (1—2.6 cos?)(2)

AV, =Arcos 2[4 B r+Agricosl(3—2- 6 cos?l)+Cr¥(1—5.3cos?l) (3)
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Where r is the distance of the star in parsecs and galaétic
longitude [ == (I'— ) = (I' — 328°). For the numerical
values of the constants the theory of Kreiken gives

A = + 0.0189 Km. sec™!- pc™!  Ay==—2.3.107Km. sec” ! pcT?
B — — 0.0145Km. sect-pc~! C == +0.28.107%-Km. sec™ ! pcT?

In many investigations dealing with radial velocities and the
propor motions of stars, the values given in the catalogues can
not be used 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
present 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

AV, = S,-r-cos® b+, r-cos® b “)
where
S, = Asin 21 S, == A, sinl (1—2.6 cos® l)

The table valid for b = 0°. For other galactic galactic latitudes
the tabulated values must be multiplied with the appropriate
values cos?b and cos® b, which are given in the auxillarly table 2.

Explanation of table 1: The first column contains the
value I! = galactic longitude according to the older definitions.
The values /! are arranged in groups so that in each group of
values [, the sign of all numerical values of S; and S; remain
a constant. Whether this sign is (4) or (—) is indicated at the
top of the table. Each part of the table contains four groups of
values I'. For the values in each horizontal row the numerical
values S, and S, are identical and as indicated in the right
‘hand side of the table.

Example: We want to find the appropriate values for
I' = 340°. In the table 1 we look for /! = 340°. At the top we
find that S, is positive In the horizontal row we fine that the
numerical values of S, is 0.0077. So the first term in the rela-
tion (4) is - 0.0077 r cos? 6. At the top we find that S, is also
positive, while in the horizontal rew /' = 340°, the pumerical
values of S, is found to be 0.0007.1073, In the equation (4) the
second term therefore reads - 0.0007.1073-r2.cos?b and
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AV, =+ 0.0077  cos? b +- 0.000.10~ 12 cos® 5
In the same way for I! = 136° we find

AV, = —0.0077 » cos? b + 0.0007.10 72 cos 3 &

For the table 2 no explanation is needed. All values cos? 5 and
cos? b are to be taken positive.

Bibliografya

[1] E. A. Kreiken, Representation of stellar systems by polytropic gas
spheres, Aunales d’Astrophysique, 24,8 (1961)

(21 A. Kizihrmak, Veraligemeinerung der Formeln fiir die differentielle

galaktische Rotation, Astronomische Nachrichten, 86, H, S 128
(1961)



Sy
S,

A. KIZILIRMAK

Table 1
+| —|+| - s+ -]+ |-
+l+| =] - S|—| —|+ |-
p|n o || s, |10, mpmlnn|os; (1088,
!
0°| 116°| 180°( 296°(0,0170 0,0010) | 20°| 96°| 200°| 276° 0,0183 [0,0000
11115 {181 |295 | 0178| 0011] |21 | 95 201 {275 | 0182| 0001
21114 |182 {224 | 0u75] oo1o] 22| 94 |202 (274 | 0180| 0 02
3113 {183 |203 | 0178| 00i0] 23| 93 |208 {273 | 0178| 0003
4(112 | 184 |2,2 | 0180| 00:0] |24 | 92 |204 |272 | 0175| 0004
50111 |185 [291 | 0182| 0009] | 25| 91 {205 {271 | 0173 0004
6110 | 186 {240 | 0183] 0009] |26 | 90 266 {270 | 0170| 0005
70109 |187 |9 | 0185| 0008| |27 | 89 |207 {269 | 0167| 0006
8108 |188 |ogq | 0186| c008] |28 | 88 |208 |258 | 0164| 0007
91107 | 189 | 9g; | 0187 0007] |29 | 87 |209 267 | 0160| 0008
10 [106 150 |5 | 0188| coo6| |30 | 86 |210 |266 | 0157 0u08
111105 1191 |,oc | 0189| 0006 | 31 | 85 |211 |265 | 0153| 0009
12 |104 {192 | g, | 0189| 0005| |32 | 84 |212 |264 | 0149} 0010
13 |103 |193 | qq | 01891 0005| |33 | 83 |213 [263 | 0145] ool
14102 1194 | g, | 0189 0004] 134} 82 |214 1262 | 0141 0012
15101 |195 | 0, | 0189| 0003 |35 81 (215 |261 | 0136| 0013
16 | 100 |196 | o0 | 0188| 0008| |36 | 80 |216 |260 | 0131 0013
17| 99 1197 |,-o | 0187| 0002} | 37| 79 |217 |259 | 0126| 0014
18| 98 |198 |, | 0186 0001 |38 |78 |218 |258 | 0122 0015
19| 97 |199 1277 | 0185| o000] |39 | 77 |219 |257 | ot16| 0016
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Table 1 (Continued)

Sif+ | — |+ | — Sif+ |~ +| —
Sef — | — |+ | + Sed+ |+~ —
a | i Sy 1038, i 20 S Y S; 103 8,

40° | 76° | 220°( 25¢°/0,0111] 0016 = = = -] =
1|75 |221 (255 | 0106] 6017 = =] —f =] =
42 |74 1222|254 | 0100 0018 — = - ] — -
48 173 1223 253 | 0095| 00:8 328°| 148°| 148°| 328°(0,0000 0,0000
44 142 224|252 | 0089 0019 329 |147 | 149 | 327 0007 | 0000

45 |71 |225 {251 | 0083| 0019 330 | 146 150 [326 | 0013 0002
46 |70 1246 [250 | 0077 0020 331 | 145 [151 |325 | 0020 0002
47 |69 |227 1249 | 0071 0021 332 [ 144 | 152 |324 | o026 0003
48 168 (228 |248 | 0055 0021 333 1143 [153 1323 | 0033 0003
49 167 |229 (247 | 0058 0022 334 1142 | 154 {322 | 0040 0003

50 66 [230 (248 | 0052] 00,2 335 1141 |155 |321 | 0045 0005
L 165 1231 1245 | 0046| 0022 1536 {140 |156 |320 | 0052 0005
52 164 1232|244 | 0040 0022{ 337 |139 | 157 [319 | coss 0006
53 163 1233 1243 | 00s3| 0023% 1438 |138 | 158 |318 | goss 0006
54162 1234 1242 | 0026| 0023y 1335 (137 150 317 | 6031 0006

55 161 (235|241 | 0020] 0023 340 | 136 160 |316 | 0077 0007
56 160 236 |240 | 00i3| 0025 841 1135 | 161 {315 | 0083 0007
57 |59 [237 1239 | 4007 0023 342 |134 (162 (314 | 0089 | gggo
58 |58 |238 1238 | 0000| 002; 343 1133 |163 313 | 0095| 0oos
844 1132 1164 {312 | 0100 00Qs
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Table 1 (Continued)
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845°
346
347
348
349

350
351
352
358
354

355
356
357
358
359

131°
130
129
128
127

126
125
124
123
122

121
120
119
118
117 |

165°
166
167
168
169

170
171
172
173
174
176
176
177
178
179

311°
310
309
308
307

'306

305
304
303
302

301
300
299
298
297

oill
0116
0122
0126

013t
0136
0141

0149

0157

0145

0153

0160
0164
0167

0,0106(0,0010

0009
0009
0010
0010

0011
0011
0010
0011
0011

0011
0011
0011
0011
0011




TABLES FOR THE EFFECTS OF GALACTIC ROTATION 29
Table 2
b cos? b cosd b b cos? b cosd b b cos? b cosd b
1°0 1000 | 1.000 || 8:1°] 0.73t | 0620 | 61° 0235 | 0.114
2! .998 997 32| .19 610 | 62| .221 104
8| .998 997 838 | .704 591 | 88| 206 .093
4| .998 991 84 | .687 570 64| 192 .084
5 992 988 35 671 549 66 179 078
6| .988 932 86 | .654 .530 66 | .166 067
71 .982 .973 87| .638 510 | 67| 158 .060
8| .9% .970 38| .621 489 | 68| .141 058
9| .978 961 39 | .594 453 | 69| .1z8 046
0| 910 .956 40 | .537 450 | 70| .17 .040
1| .984 947 a1 | 570 430 | 71| .106 .085
12| 958 935 42 | .552 410 | 72| .095 030
18] .949 924 43 | .634 391 [ 78] .08b .025
14| 941 918 || 44| .517 372 ||74| .07 .021
15| .938 901 45 | .5UO 858 | 75| .067 .017
16| .924 888 46 | .483 33 [ 76| .03 014
17| 914 .874 47| 465 817 77| .05 011
18| .904 .860 48 | 448 299 || 78| .043 .009
19| .845 847 49 | .480 282 79| o086 007
20 | .884 881 50 | .413 266 || 80 | .030 005
21 872 815 51 | .396 .249 81 024 .004
22 | .869 797 52 | .879 284 [ 82 .019 .003
28 | .846 179 53 | .862 2:8 8] .015 .002
24 | .884 .761 54 | .346 208 | 84 | 0.011 .001
25 [ .821 744 556 | .829 189 || 85 | 0.003 .001
26| .808 727 56 | .812 A7 [ 861 0.005 0.000
27 | .794 07 57 | .297 162 | 87 0.008 0.000
28 | .780 .689 58 | .281 149 | 88| 0.0n1 0.000
29 | 768 670 59 | .265 187 |89 | 0.000 | 0.000
30| .760 649 || 60 | .250 125 || 90 | 0.000 | 0,000

(Manuscript received 21 th June 1961)






