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The determination of the masses, the mass-to-luminosity ratios and the internal
‘otational momenta of Seyfert galaxies is a problem of present interest, having in mind
that some dynamic characteristics have been determined by some authors only for in-
lividual objects without using unified methods. This complicates the statistical anatysis
)f these galaxies, the comparison and the generalization of the results. _

Here a unified . system of methods for the determination of the above-mentioned
Juantities is proposed, their mean values are calculated and compared to those obtained
oy other authors, and some important features typical of Seyfert galaxies are given.

The mass of the galaxies is determined on the assumption of a spherical model
't distribution of the matter by the formula ['] Wy =71—". V2. A,5/2 where Ny is the mass

mclosed in the isophote 257/[1%, Vi is the galactic maximum rotational velocity,
4y is the galactic linear parameter up to the indicated isophote and y is the gravity
onstant. [t is worth noting that when a spherical model is applied, the mass of S, and
¥ alaxies is increased by 259, [2]. To determine the linear parameters and the abso-
w.. magnitudes, the reduction scheme proposed by Karachentsev et al [3] is ap-
lied. If Vin is not known from optical observations, it can be determined when
he value of W, is known (the 21-cm radiolinewidth of HI at a level of 200/, of the
naximum intensity) by the calibrated dependence of Fisher and Tully [4]
.5 Wyfsini=1.2 Vi, where i is the inclination of the galaxy toward the line of sight.
‘he total internal rotational moment of the galaxy K is calculated by the formula 5].

(=%.er.9)}25(y-§m25..425/2) where e, is a dimensionless coefficient measuring what

art of the galactic mass is involved in the rotation. Depending on the morphological
ype, & acquires values from 0.10 to 1.00 [5]. Respectively, to find the relative internal
roment £, the formula k= K/ is used. According to this system of methods, we have
etermined the masses, the mass-to-luminosity ratios and the internal rotational momenta
t 47 Seyfert galaxies (13 X-ray and 34 non-X-ray sources). The results of the calcula-
lons of the X-ray Seyfert galaxies are presented in Table 1. The columns of the Table
st the following data: 1 — the number of the Seyfert galaxy according to various
atalogs (NGC, Mrk); 2 — the galactic type of activity; 3 — the morphological type;
—- the linewidth at 209/, of the maximum intensity of A 21 ¢cm. As a source of the
adiodata, Huthmeiers catalog was used. The mean values of Wa, are given in the case
'hen more values are published for a given galaxy. When the catalog contains data
n W at levels of 200/, 259/, and 509/, preference was given to the magnitudes
V2o and W,s which are assumed to be equal. If for some galaxy only W, was deter-
lined, then W,, was calculated by the empirical correlation K Wao)=1.38(Wyy; 5 —
1e galactic radial velocity corrected for the motion of the Sun [!]; 6 — the linear
alactic diameter in kpc. The morphological type of the galaxy 7, its linear diame-
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ter Ay and the visible flatness ey; (the latter are not shown in the Table) are deter- -
mined by using various data sources, such as de Vauculeur’s catalog, Nilson’s catalog
and Vorontsov-Veliaminov’s catalog. The data sources are preferred in the above-
mentioned sequence, For galaxies with diameters available only in Vorontsov-Veliam-

Table 1
N F TS T } Wap (km?s) AT (1010m@)‘ Mf),o l (fJ;) ‘ lg K; l lg &,
I\I\fllrk ggg Sy2 5, 145 4689 29.11 10.62 —19.72 9.48 {30 —Q.14
Mrk 506 Syl S, 414 13039 62.32 38.21 —21.77 5.16 0.70 0.31
Mrk 1376 Sy 2 S, - 336 1842 20.58 5.35 —13.46 6.08 —0.82 —0.36
N 1365 Sy! Sp 404 1527 57.88 3.58 — 1908 5.77 —0.80 —0.17
N 2992 Syl Sg 444 2071 32.70 14.83 —18.86 20.19 —0.06 —0.03
N 3227 Syt 5, 294 1058 23.07 8.12 —19.16 12,12 —0.52 —(h25
N 4051 Syl § 333 733 17.11 12.31 —18.95 22.38 —0.21 —0.11
N 4151 Syl 5 200 993 26.97 8.36 —19.90 6.33 —0.42 —0.15
N 4388 Sy2 §, 431 2418 56.17 22,72 —21.48 4.04 0.39 0.22
N 5033 Syl S 430 929 41.45 9.84 —20,23 5.53 —0.17 0.03
N 5548 Syl §, 160 5113 33.72 773 ¢+ 2147 1.37 —0.47 —0,18
N 7469 Syl 5, 885 5043 31.31 64.51 —21.84 11.96 1.14 0.37
N 7582 S8Sy2 S, 330 1524 23.00 5.91 —18.16 22.22 -068 —0.26
n=13 10.89 --0.17 —0.06

+236 +0.16 +0.06

inov’s catalog, a transition to Nilson's system of diameters was performed depending
on the morphological type of the galaxy. This procedure was applied to the galaxy
N7582; 7 — the galactic mass in units of 10 My; 8 — the absolute stellar mag-
nitude of the galaxy; 9 — the mass-to-luminosity ratioc in units of fo; 10 —the -
garithm of the total galactic rotational moment in %;;1! — the logarithm of the relative
galactic internal moment in %, Thke last line of Table 1 lists the mean values and
the errors in the magnitudes in columns 9, 10 and 1.

Table 2 contains the resuits of the calculations of non-X-ray Seyfert galaxies.
The denominations are analogous to those in Table 1. Some data are added and amend-
ments are made in the columns of Table 2 as compared to Table 1. Column 1 lists
the Seyiert galaxy number according to other catalogs (NGC, UGC, Mrk, Akn). In co-
jumn 6 for the Markarian galaxies Nos 338, 700 and 1261, a transition to Nilson’s
system of diameters is performed.

For the galaxies listed in Tables 1 and 2, the variation of the mean values
of the magnitudes f, K and % according to Hubble’s sequence is followed and com-
pared with data by other authors. '

Our results for the (f) values are as follows: 10.45+-1.48 for 50; 9.574+1.88
for S,; 9.024+1.64 for S, and 15204513 for S.. The mean f value for 3O is uncertain
because of the unsatisfactory statistics (only 4 objects). Though, our result is in good
agreement with the data by other authors: 9.1+ 1.1 according to Mineva and 9317
and 11.7 +-2.0 according to Faber and Galacher for two samples of galaxies. The (f) value
for the S, type is very close to that obtained by Rubin et al. by using rotational
curves — 9.94-1.3. The same refers tothe Sh type for which Efstatiou et al. give the mean
value 7.9+05 of the mass-to-luminosity ratio for the same morphological type. The
(f) value for the S, type is an exception for which Efstatiou et al. obtain analogous
mean value which is two times lower than ours, i. e, 7.1 4-0.4, while, according to a study
of double galaxies, Schweizer gives (f}=21+5 which is two times higher than ours.



For the K; and k; values of the studied galaxies, we present the following data:
14.104+11.3 for SO; 2.33+0.84 for S;; 2.44+092 for S,; 6084548 for S, and
1.60+£0.87 for SO; 1.00+0.14 for S,; 1.05x0.19 for S,; 2.05+0.84 for S..

Table 2
v, k pij f

N ‘ TS \ T 1“”” sy | A% ‘(mmgmo) Mg, (o) f Ig K; \ g &;
~ -
mrk 1 Sy2 S, 235 5006 1340 310 —19.56 320 —130 —057
N 449 |
Mrk 10 Syl S, 625 8827 6507  59.46 —22.20 5.0 105 047
U 4013
Mrk 176 Sy2 S. 485 7987 3409 . 2286 —21.04 6.0 024  0.07
U 6597
Mk 358 Syl SO S11 13284 5515 7425 -—2213  7.28 093 0.5
Mrk 391 Syl S, 345 3945 2449 976 —20.32 500 —0.39 —0.20
N 2691 |
Mrk 463 Sy2 S, 160 15082 5852 379 —2232 031 —077 —0.16
U 8850 :
Mtk 471 Syl S, 305 10313 3601 085 —2172 139 —0.30 —0.I0
U 9214
Mrk 533 Sy2 S, 467 8861 3438  79.68 —22.37 6.2 111 0.39
N 7674
Mrk 700 Sy1 S. 235 10296  33.16 705 —21.00 200 —052 —0.19
U 10675
Mrk 1261 Sy1 S, 745 7616 2098 6531 2172  9.30 081 0.9
Akn 253 .
Mrk 1200 Sy2 S, 290 1301 14299 8750 —22.00  9.63 152 0717
N 3860
N 1052 Sy3 £ 38l 1467 1639 917 —1967 857 —l1.40 122
N 1068 Sy2 S, 334 1104 3855  4L77- —21.79 5.6 071 027
N 1566 Syl S, 226 1241 3655 1096 —13.29  36.65 —012 0.2
N 3031 Syl S, 440 85 8.57 473 1780 2476 —105 —052
p~ 3081 Syz SO 276 2142 1820  Bl4 —I1908 1309  —075 048

3185 Syl Ss 333 1136 8.81 308 1847 87  ~140 —067
N 3718 Syl S, 476 1099 4691 2691 —19.82 2188 041 017
N 3982 Sy2 S» 245 1072 9.98 787 --1948 g78 —0.67 —038
N 4258 Syl Sp 435 53 4575 2101 —2038 1025 030 0.6
N 4579 syl S» 873 1695 3532  28.85 2112 7.9 0.45 047
N 4594 Sy! S, 79 973 3364 5377 2127 1154 079 024
N 4941 Sy2 S; 296 621 8.94 234 1760 1481 —152 —0.67
N 5005 Sy2 Ss 190 1050 2567 243 2061 095 —122 —0.44
N 573 Syl SO 276 1093  13.10 829 —19.12 1285 —081 054
N 5347 Sy2 Sp 144 2408  15.88 203 —1963 197 —1.45 —0.38
N 5635 Sya SO 779 12070 11240 18363 2292  8.58 168 060
N 5728 Sy2 Se 539 2799 3063 2661 —1972 2376 031  0.07
N 5929 Sy2 S» 220 2660 1135 1138 —2002 774 —0.92 —0.27
N 6221 Sy2 Se 308 1258 1542 653 —1876° 1413 —066 —028
N 6300 Sy2 S 33l 992 2067 810 —19.18 1193 —049 —0.22
N 6500 Sy3 S, 545 al74 3047  46.20 2061 1819 072  0.24
N 7319 Sy2 S, 204 6901 4659  10.00 —2096 28 —013 005
N 7682 Sy2 S, 277 5340 2279 1078 —2067 404 034 —0I8
_ 984 —015 —0.10
n=34 | 134 £016  £007

Compared to the results obtained for Turner’s [{] double galaxies, for the sample
- of galaxies — members of systems with various degree of multiplicity and for 84 Mar-
karian galaxies, for the Seyfert galaxies we have noted the minimum value of the
magnitudes KX and %; in the S, type and their growth toward the S, type.



From the comparisonn between our results and those obtained by other authors
it can be concluded that the mean values of f for the individual morphological types
of the Seyfert galaxies are in good agreement. As far as the peculiarities of the rota-
tional momenta of these objects are concerned, it should be pointed out that they
have been observed for the first time in Seyfert galaxies and that they will be stu-
died in detail in our next publication.
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