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MASSES AND ROTATIONAL MOMENTS OF ARAKELIAN GALAXIES
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(Submifted by Academician H. Fristov on May 17, 1988)

In 1980 we initiated a complex investigation of galaxies with high surface bright-
ness (Arakelian galaxies), identified as a class in 1975 [']. The first stages covered spectro-
photometric and spectral invesligations. The present communication is dedicated to the
determination of masses and rotational moments of a sample of 21 galaxies on data
from radio observations. In order to compare our results to similar results obtained
for other types of objects, we have used the same methods proposed by Karatchen-
tsev et al. in 1985 [?]and Karatchentsev, 1985[%. All the parameters are calcu-
lated at a value of Hubble constant /=75 km/s mpc.

For the determination of the galactic mass, a spherical model of matter distribu-
tion was assumed. For this type of objects this simplification yields a relatively small
error since they are compact and with not very well developed disks. The latter cir-
cumstance complicates the plotting of optical rotational curves extended far enough
from the nucleus. On the other hand, their study within the radiowave range is faci-
litated by the fact thatthe Arakelian galaxies in the mean are more powerful radio sour-
ces [*] even from the correlation between the surface brightness and radio flux at a
frequency of 408 MHz ['] noted by Arakelian. .

With the above-imentioned simplifications, the mass of the galaxy contained in a
radius R is given by theexpression m(R)=v"' V%R, where Vy is the maximum angu-
7 slocity and v is the gravilational constant. In the case of flat rotational curves
(v -=const.) the mass increases linearly with the radius and it is therefore necessary
always to specify the isophote of the mass determination. To generalize the results, a
standard isophote is assumed at surface brightness of 25 magnitudes of a square arc
second. Thus, according to Karatchentsev [?|, the mass is obtained from the expression
mas =7 1V%(Ass/2), where Ay is the galactic linear diameter to the indicated.isophote.

For galaxies with strongly developed disks, that is of the morphological type Sc and
Sm, a thin-disk model is more suitable. In the sample under consideration 9 objects
(about 439/,) belong to this type. The approximation for a spherical mass distribution
leads to a value cnhanced by about 259/ [°]. The angular velocities of the objects are
taken from the catalogue of Huhtmeier et al. [¢. For the cases where the maximum
rotational velocity is not available we have used the calibration dependence between
the maximum rotational velocily and the hydrogen linewidth A2l at a level of 209/,
proposed by Fisher a. Tuly [7]: 0.5 Wy/sini=12V,, where { is the galactic incli-
nation. :

According to Zasov a. Ozernoi [, the total internal rotational moment of a
spiral galaxy with a large semi-axis R coincides with that of a uniform sphere with
a radius R, rotating with the same angular velocity, as well as of the external parts
of the galaxy. In their view, if the flatness of the sphereid is neglected, the rotational

moment is determined by the expression K= %m('ﬂ?)”?. Later, Karatchentsev[?

proposed the dimensionless coefficient ep=(m,/m)¥*=(L/LP*? to be introduced for
finding the part of the galaxy involved in the rotation. In the latter expression m, and
L, are thz mass and disk luminosity, respectively. For the total internal moment we
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Table

Masses and rotating moments for 21 Arakelian’s galaxies

Akn Other Vo Asg 1 ML Ly K L, k;
No i name | 1YP¢{ Wao | pmis l Kpe |Mwo'mg| Mao | iy | K, %,

|2 s ¢ | s | 6 | 7 | 8 | ¢ | w0 | U

19 U 540 Sm 283 5308 14.42: 311 —20.64 120 —1.15  —043
55 N 662 Sc 291 5855 18.17 453  —21.46 082 —08 —0¥
71 U 1510 Sm 238 5307 12.12 1.85  —20.29 098 —150 —(

72 N 780 Sm 254 5269 14.31 2.49  —20.77 0.85 —1.27  —0u3
77 N 831 Sb 307 4855 22.60 522  —21.58 0.8¢ —077 —029
8: U 2105 Sa 291 5101 31.67 15.76  —21.05 416 —0.02 —0.03
209: U 5151 Sb 137 450 1.40 020 —15.67 749 —349 —I1.6l
214 N 2990 Sc 352 3076 13.13 438  —21.32 0.90 —0.96 —0.40
957 N 3395 Sc 228 1614 12.21 213 —19.91 160 —1.40 —058
259: N 3419 SO 331 288l 7.82 6.64  —20.14 105 —1.06 —070
288 N 3627 Sb 375 609 21.27 775  —21.43 1.44  —052  —0.23
294: N 3691 Sb 173 905 3.86 071  —I17.57 458 —2.44  —L11
309 U 6637 Sb 164 2937 10.26 069 —18.93 127 —200 —0.90
311 U 6655 Sb 106 750 1.46 005 —15.77 170 —4.44 190
317 U 6711 Sb 175 2779 8.63 078  —19.44 0.90 —200 —091
334 N 3985 Sm 168 900 3.84 037 —17.69 215 280 —1.19
365 N 4414 Sc 418 726 13.52 865 —19.43  10.18 —0.49 —0.24
391 N 4765 SO 122 744 4.33 0.98 —17.72 .59 —3.25 —152
393 N 4800 Sh 380 832 5.49 323  —18.87 631 —349 —L1.61
560 N 7318 SO 200 6059 46.98 7.88  —20.97 223 057 —0.97
562: IC 5243 Sm 189 741l 20,13 557 —21.14 1.34 —067 —0.24
359 N 4319 E 273  —300 0.93 032 —l1459 3232 -421 —258

finally obtain the expression K :_QS_STm(Ym Ao /202, R, =K/m giving the relative inter-

nal moment expressed by the relative moment of the galaxy K,=3.85.10% cm?/sec.

Using the above pattern, the mass, the mass-to-luminosity ratio and the rotational mo-
ment of 21 Arakelian galaxies have been determined. The data are listed in the Tablew &
contains the following: / — Arakelian number ['], 2 — other designation, 3 — Hubuie
morphological type, 4 — linewidth A21 cm at a level of 209/, [°], 5 — radial velocity cor-
rected for the solar motion ['9], 6 - linear galactic diameter in kpe, 7 — galactic mass
in units 10° ., 8 — absolute stellar magnitude in Holmberg’s system, 9 — mass-to-lu-
minosity ratio in units Mg/Le, /0— total internal rotational moment in units of rota-
tional moment of the Galaxy and /7 --relative internal moment in the same units.

This investigation is part of a comparative study of masses and rotational moments
of galaxies with various degrees of activity comprising 84 Markarian galaxies, as well.
Since the latter have some parameters similar to those of the Arakelian galaxies, a
statistical comparison between the two samples was carried out. We used Fisher’s cri-
terion for verifying the statement that the two samples are identical with respect to
the mass-to-luminosity ratio. With a 5 to 100/, degree of certainty, it was found that
the two samples do not belong to one and the same totality.

A detailed consideration of the results obtained will follow in another publicatioﬁ.
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