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-~ Applying a criferion proposed by him, Arakelian ['] recently separated
221 galaxies with a high surface brightness (AKG). The red shifts z of 284
objects in the list ['], or ~ 459/ of all AKG, are obtained; on their basis it
should be possible to obfain some general properties of these galaxies,

As a first step we may examine the distribution of the visual and abso-
lute magnitudes of this sample AKG and to determine their space density. We
made use of the absolute magnitudes M,—m,-25—5 1g (cz/f1) —0.24 cosec
(b1t), where s, are the visual photographic magnitudes of Zwicky’s CGCQ.
With an accuracy of ~ 0.1 mag [?}] M,~M(B)+0.17 and the data can be con-
nected with the standard B-system. The Hubble constant H=75 km. s~
Mpc— was adopted.

The completeness of the sample is of major importance when determining
the space density. The examined objects are spatially close, so that the diffe-
rence of the slope of the dependence lgN(m)- -m, from 06 [3], where N(m)

7~ the number of galaxies in the sample with m,=<m, can be taken as indica-
.or of observational sclection. The condition for a 0.6 slope follows from the
Schmidt method [*°], frequently used in the determination of the space den-
sity of extragalactic objects of a different type. In this method we investigated
the distribution of the ratio (V,/V,), where V., is the spatial volume corres-
ponding to the object with a redshift 2z, and V,, is the volume corresponding
to the maximal 2, at which the object with a magnitude M is still included

..-iu" the sample with a limit magnitude m, In the Euclidean space with a uni-
»rm distribution of objects in it and wilth no observational selection, the mean
watio for the sample V,(V,,~1/2 and lg (V,/V,)=—06 (m,—m), so that the
distributions of V_/V and of the visible magnitudes are. strictly equivalent [3].

Let us now examine the dependence lgN-—pm, for the sample AKGQG,
shown in Fig. I. The selection at m,>1425 is substantial and has to be
considered when determining the space density, as well as when distributing the ab-
solute AKG magnitudes in the sample shown in Fig. 2. In the latter case the
underestimation of {he number of galaxies with faint luminosity has led to a
certain enhancement of the mecan obscrvable absclute luminosity (M.} —20.00
+ 160 of the sample, as compared to the real one. All the same, from Fig. 2
it follows that the distribution of n(M))—M, is characterized by a sharp ma-
ximum, which is shifted toward the high luminosities, as compared to an ana-
logous distribution for galaxies in the vicinity of the Local Group obtained by
Holmberg [*]. The distribution shows great similarity with an analogous di-
stribution of the Seyfert galaxies (SyG) [7].
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The space density ®(M,)AM in the interval AM=M,+ 1/2 is at first
determined by a method proposed by Arakelian in [*]. For eachAM interval
the objects are displaced by the growth of their redshift and for each object

in the interval the magnitude
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0, (M,) = 3(k— 1)joor} mag.Mpc—3

was determined, where r, is the

distance to the k-th object, and

@==4.5 sterad is the solid anglex
of the Arakelian survey. The

selection was made by rejecting

in each A M interval ali galaxies

for whichg, (M,)decreases syste-

matically with an increase of £, i. e.

only galaxies lying closer to a

certain distance rmix Were con-

sidered. The differential Juminosit™
function of the galaxies in the

A M interval is then:

O (MIAM=(n—1)"12 ¢, (M,)

k=3

mag. Mpc—3
with a dispersion

n

== 2" [0y (M)~

B=3
(M -
where n is the number of the

galaxies remaining in the interval.
The results are shown in
Table 1. The total number n, of
galaxies in the sample per interval
and, bracketed, the number of
galaxies remaining after recordine~
the selection are adduced in colum..
(2), and the values of the diffe-
rential luminosity function with
their dispersions in column (3).
Owing to a rather intuitive record-

ing of the selection effects, we also determined the luminosity function of
AKG by the already mentioned V,/V, method. The volumes

V,=(4/3) n(cz/H)

and

V,.=(4/3)rdex [0.6(m,-25—M,)]
are calculated for each AKG in the M,+0.5 intervals, adopting 15, 5 for m,.
The uncorrected values for the selection were obtained by

(1)

16

O, (M)AM=(4nfw) 2’ (1/V,), mag. Mpc=,
k



Differential function of luminosity for Arakelian galaxies and their percentage contenti as

Table 1

comparad to field galaxies

M n BM,) o By (M,) Poon AKG | %y MKG | 9, SYG
(12) (2§ (ﬂ) 4) 1 () (0) ()
|
—16 | 1100) | (1.41£0.35)%10 256%10-%11) | 1.9 6.5 :
- —17 13(8) (1.031:0.16) 10 5.73X1074(13) 3.9 10.7 .
—18 18(16) (2.84+0.61)x 10 4 216x10-%418) 2.0 7.4 .
~—19 | 42(30) | (1.20%0.33)%10~* 1,22 10_4(42) E_ 1.2 4.4 0.3
—20 | 78(70) (.96 £0.41)x 103 6.66:10-576) : 1.1 5.4 0.4
—21 | 84(73) | (2.9340.30)x10-5 204%10-5(84) | 4.4 9.6 1.5
22 29(z2) (2.38+£0.41) 108 213> 10_8(29) | 6.8 12.6 5.2
—23 | (9) | (1.20£0.24)x10-7 { 1.39%10-79) | ~54: ~100: | ~48:
Table 2 _
™\ Determination of correction for observed selection of the Arakelian galaxies excerpt
m N VoV n A 7 ( ,f m)
(1[) (h ( 2[43)m> h {5} {8) {‘() aad
140 124 0.516 L -
14.1 i 136 201 coe e .o
14.2 149 911 co .o
14.3 172 510 o .. R R
14.4 183 485 ! 1 1.000 0.22
14.5 197 A67 9 2 871 25
14.6 213 454 10 3 759 .29
14.7 224 A29 18 4 '; 661 .33
14.8 240 417 18 b i; 575 38
14.9 : 252 397 25 6 501 A4
15.0 264 379 30 7 437 50
"= 151 274 356 37 8 380 58
15.2 279 324 50 9 331 .66
15.3 | 282 .290 58 10 288 76
15.4 282 .263 70 | 11 251 87
15.5 282 221 69 i 12 219 1.00
|

In order to determine the incompleteness of the sample, et us compose
the V_/V,, relations for all AKG forming part of it, and let us examine their
“¢istribution (Fig. 2a). The distribution differs from uniform and the incomplete-
.ess is obvious. The idea of a correction [?] is based on data adduced in
Table 2, where (V/,/V,) is tabulated as a function of m, in the interval 0™l
The number N of galaxies remaining in the sample with a corresponding m,
is shown in column (2), the corresponding value of (V,/V,» in column (3), the
number # of galaxies which is to be added to the sample so that (V,/V,»=05
at a certain m,; in column (4), the index % of the intervals requiring a correc-
tion in column (5), the factor f indicating the change of (V,/V,» with a con-
secutive increase of m, by 0™ 1 in column (6), and the mean (V,/V,)aua,
whereby the added galaxneq enter into the final sample with the mz,=15m, 5
adopted by us, in column (7).

The number n, of ‘ictitive’ galaxies added in the k&-th interval requiring
a correction is determined by

k—1

k—1

1= Nyt 2 1~ 2N AV Vet 2 1 fritr)-

i=1

i=l1



Any value obtained by eq. (1) is multiplied by the general cofrecting factor
(N, +ZF | n)/N,=238 for the investigated sample. The effect of the correc-

tion on the distribution of V_/V,, is satisfactory (Fig. 3b), as after the correc-
tion the dependence lg V- m, (IFig. 1) improves above the critical m,=14m,25,
The corrected values of
@ (M,) are shown in column
I.;‘!-|,"”._... L. R S - (4) of Table i (the number of
‘ galaxies in the corresponding
interval, whereby the space
density is determined, is giv:

o in brackets). The dependences

M- /./‘/. o - \,,h;li [I‘;';! 1g ¢ (MZ)_M? and. lg- (D.s‘
e N (M,)--M, are shown in Fig.4.

- S e s e ey S The dataare in good agreement
0002 e e b ptendes s VL (for the sake of comparison
- ’

Fig. 3 analogous dependences are

shown there for the field g™
laxies and for MKQG, take..
from [®] and for Sy(G [?]). The
luminosity function of the field
galaxies has been the subject
of many studies [*>*°], etc.
We made use of data in 3],
where the same system of
absolute magnitudes was appli-
ed. Table 1 shows the AKG
percentage in relation to the
field galaxies (column (5))and
analogous contents of MKG
and Sy, respectively take

from [?] and [%] (columns (

2 — before correction ; & — after correction

lgax. M), mag. Mpe 1

I B s T T P N and (7)) AKG represents  an

r approximately constant part

I — fleld palaxies [°]: 2]—g-.mtrkarlan gataxies [3]: of the field galgmes (MQ 0/0) imn
3—Arakellan gilaxies—Ig® ; f — Arakelian galaxles-—lg @ the range — Ibm>Mz> —20m,
§ — Seyfert galaxies [7), while at greater luminosities

their  percentages increase
sharply, attaining 509/, at M, =—23™ Thereby AKG rescmble the behaviouyt.
of MKG [5]. ' '
Let us pote in conclusion that all data, obtained here suggest that there are
good reasons for considering AKG as a separate group of cbjects, without of
course this implying that they are identical in physical nature.
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