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1 Introduction. The small group of High Surface Brightness Galaxies offers
alargefield of studying different géopertles of the galaxies at all. They
were registered amongst the HSBG Seyfert Galaxies, X-ray sour.ces,'Hlégh
Luminosity Objects and many Infra Red sources. This short review is devoted
to the comparison of the basic properties of the Normal and High Surface
Brightness Galaxies. The main reason for this is that there is not a proper
definition of what "normal" galaxies are —till now most of the astronomers
use theevaluations made by E. Holmberg or G. de Vaucouleurs many years
ago usually based on small samples of galaxies. ' '

Now we can construct a basic picture of normal galaxies using the
homogeneous sample of galaxies to 14.5 magnitude from the Genter for
Astrophysics, USA.

2 Definition of high surface brightness %alaxies. Holmberg in 1952, making
detailed surface photometry of ca. 100 bright galaxies definesB 13.6
gmag./sqr. min) as a better split of the objects with hl%h syrface brightness
rom the normal one. Using that criteria Arakelian, 1975 ['] determined the
surface brightness of all galaxies north of 5 -3° having photographic
magnitudes in CGCG [“J and diameters in MCG[°]. The basic relations were.

@ B=m_Zw + 2.5Lg(Pi/4* D*d)-0,22 cosec(bll) [m/sgr. sec].

StatisticaJIK B_Akn are transformed to Holrnberg's one using the simple relations
based on the least square fit for ca. 100 common objects:

) B_Akn = B+0.22D/d+0.73,

where B is the surface bri%htness in éma%sqr. sec), D and d are the major and
minor diameters in ('), m_Zw is the Zwicky's ma%nltude and bll is the galactic
latitude with B_Akn< = 22.0 (ma%/sqr. sec) for HSBG. Thus Arakelian devided
591 objects with HSB in the northern hemispheye. ' '

As there were some proposals (see e. g. [7]) that the HSBG simple is the
most compact part of the normal galaxies we shall try to show they are quite a
homogeneous group. To prove that we reduce the Arakelian's system of
surface brightnesses to the standard one using magnitudes and diameters in
standard isophote 25 mag. per sgr. sec. The reduction procedure is the same asin
Karachentsev et al. ["] and includes the following steps: '

1. Conversion of the MCG-diameters to D_25 using Paturel's relations
according [

(3 D_25=D_25 (al, del, T, bll),
where T is the morphological type of the galaxy.
2. Conversion of Zwicky magnitudes to corrected Holmberg's one

(4) =m_Holm(m_Zw, D, a, del, T, bll, R).



where R is the ratio of major

BRSNS, and minor diameters.
I PRAR-GERE M tal 1008 | The final relation is in the form
I , i ©)
i ; | SB 25=m corr+2.5Lg(Pi/4*D_25)+
8.89 (m/sgr. sec).

The dependence of B_Akn—SB-25
w o BT i ispresented in Fig. 1. Here we
B emdl ER 7 have used only the objects with
- MR wgt T . known_ redshifts to make all
I S : corrections —277 objects at all.

The least square fit gave us

(6)SB_25=(0.882+0.077)B_Akn+
B (Akn) (2.322+1.675)

with Pearson correlation

Fig. 1 coefficient r=0.653.
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3. Basic characteristics of normal galaxies To say definitely HSBG is a
homogeneous group by its internal parameters or not we construct a control sample of
normal galaxies chosen amongst CfA sample —Huchra et al. [°]. We have selected
all 1939 o%ects of 2408 which did not belong to any group of galaxies such as
SyG, MrkG, AknG, DDO galaxies and so on. We have excluded also the galaxies
from the Local Group. The reduction procedure was the same as for the HSBG cited
above. The average value for such basic parameters as radial velocities, linear
diameters, luminosities, surface brightness and so on are presented in Table 1. We
have included three subsamples of galaxies: HSBG having redshifts and detected
from IRAS mission —these data we shall use in the future; all HSBG having
redshifts —277 objects and 1939 CfA galaxies. We present the means and their
vgjnanc;:s for the three groups. For the last two we have included the median
values too.

. To check the statistical significance of the differences we have used Student's

t-test”. The values of "t" are shown at the Table together with the theoretical
values for P = 0.9, 0.95, 0.975 and 0.99 [']. We could see the significant
difference in the surface brightness between the normal and high surface
brightness galaxies —the topic we have had to prove.

4. Comparison between normal and HSB galaxies. Fisher's "f-test" shows us that
the differences cited above are significant enough because of the great samples. In
Fig. 2a we present a histogram of the surface brightness and in Fig. 2b —of radial
velocities for the normal and HSB (marked by backslash) galaxies. HSBG in average
are further then the normal %alames. This probably Is a selection effect. The
same is true for the IR HSBG. The same result for Seyfert IR galaxies was
marked by Miley anddeGrijp[7]. ' o _

The distribution of the absolufe magnitude is shown in Fig. 3a. According to
Veron-Cetty M. & P. Veron [7] criteria at least 7 HSBG are QSOs. All
they have M Hol -23.0. At the same time no one of the normal galaxies
exceeded that limit, o . .

The similar histogram for the distribution of the linear diameters of the two
samples is presented in Fig. 3b. In spite of their compactness amongst HSBG
j[herhe ?re really supergiant objects with diameters D>80 kpc worthy to be studied
in the future.
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Fig. 2

As awhole 30 objects are with diameters >30 kpc —a value larger than the
average and median for CfA normal galaxies. S

Eventually in Fig. 3c we present the histogram of the blue luminosities of
the two samples. Remember that Lbl~nuF(4400)

(M Lg Fbl=-7.43-m/2.5 (watt/sgr.m)
(8 LgLbl =53.28+ 2LgV_hel + Lg Fhl (watt)

5. Conclusions. Statistically is shown that the High Surface Brightness Galaxies
are a homogeneous group with different average parameters from the ones of the
normal galaxies. The main differences are: .

The normal galaxies have lower luminosities and larger diameters than HSBG

ones. '
The HSBG are further in average.

Table 1
Average parameters for the high surface brightness and normal gal axies

Objects VJiel |m cor m Zw| D kpc| M_Hdm| SB 25| Lg Lb |Lg-Fbl |Lg-D |B_Akn

AKn-IR<X> 572 1362 1418 1355 —2028 2139 3644 1321 407 2168
(149) sigma 323 109 109 6.61 129 046 050 044 026 0.32
Akn+z<X> 637 1385 1445 1723 —20.20 2164 3640 4332 411 214
(277) sigma 441 104 101 1583 158 072 061 040 035 0.35
med 5.70 1402 1470 1328 —20.37 2152 3647 -13.42 412 2170
Cfa <X> 382 1286 1360 2765 —9.99 2306 3622 —1298 435

(1939) sgma  2.65 096 094 1648 161 067 063 038 032

med 324 1313 1390 2478 -20.31 2306 3635 4310 430

t 2214 087 1.020 0895 0.636 0130 2.099 0.286 0888 0740 -

Tabl:alpha 0.900 0.950 0.975 0.990t "
2214 1.28 1.65 1.96 2.33
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IR luminosities are more common for the more compact objects.
Amongst CfA normal galaxies there are new 93 objects with high surface brightness, i. e.
SB_25< =22.0.

REFERENCES

IArakelian, M. Contr. of Bjurak. Obs., 47. 1975, 3. 2Zwicky, F., E. Herzog, P. Wil d. Catalogue of
Galaxies and of Clusters of Galaxies, 1-6, Passadena, 1960-1968. * Voront so v-V el'j a-minov, B. A., A. A.
Krasn ogor sk aja V.P. Arkhipova. Morphological Catalogue of Galaxies, 1-4, Moscow, 1962-1966.
“Karachentsev, I.D..V.Karachentseva, I. Shterbanov-skii. Asrtoph. Invest. SAO-North
Caucaus. 19, 1986,1. *Paturel, G., A&Ap., 56, 1977,259, eHuchra, J., S. Davis, D. Latham, J.
Torny. Ap. J. Suppl., 52, 1983, 89. ? Brand, S. Statistical and Computational Methods in Data Analysis,
1970, North-Holland Publ. Comp. ®Miley, G., R.de G jp. In: Light on Dark Matter, 1986, p. 471, ed.
P. Israel, D. Reidel Publ. Company. %Veron Cett y, M., P.V ero n, ESO Sci. Rept., 5, 1987.

Department of Astronomy Bulgarian Academy of Sciences 1784 Sofia, Bulgarit



