Bull. Spec. Astrophys. Obs., 2000, 49, 32-44

Slit spectra of galaxies from the Second Byurakan sky

Survey. IX

J.A. Stepanian®, L.K. Erastova’, V.H. Chavushyan®!, V.T. Ayvazyan®¢, N.I. Serafimovich®

@ Special Astrophysical Observatory of the Russian AS, Nizhnij Arkhyz 369167, Russia

b Byurakan Astrophysical Observatory, Byurakan, 378433 Armenia

¢ Instituto Nacional de Astrofisica Optica y Electrénica, Apartado Postal 51 y 216, C.P. 72000, Puebla, Pue., México
¢ Armenian State Pedagogical Institute, Yerevan, Khanjian 5, 375010, Armenia

e-mail: jstep@sao.ru, lke@sci.bao.am, vahram@inaoep.mx, ayvo@sao.ru and natalia@sao.ru

Received November 29, 1999; accepted April 17, 2000.

Abstract.

The results of follow-up spectroscopy of 76 galaxies from the Second Byurakan Survey (SBS) are
presented. The SBS survey contains nearly 1700 galaxies and 1800 stellar objects with m,, < 197%5.
The observations were carried out with the 6 m telescope (Russia) during 1989 — 1997. Three Syl
galaxies, SBS 0654+498, SBS 1118+541 and SBS 13204551, one NLSy1, SBS 07484499, one Sy2,
SBS 13444527, three possible LINERs, SBS 08074593, SBS 1429+554A and SBS 1511+515, as
well as 10 BCDG and 13 SBN were detected. Two physical pairs of galaxies, SBS 1609+ 580, SBS
1609+581 and SBS 16164594 A and B, and five close binaries, SBS 0816+610, SBS 0830+563,
SBS 09164543, SBS 12444533 and SBS 1404+571, were detected as well. The redshifts and
luminosities of all observed galaxies, spectral classification, relative intensities of emission lines
and other parameters, as well as the slit spectra of the majority of galaxies, are presented.
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1. Introduction

The Second Byurakan Survey (SBS) (Markarian &
Stepanian, 1983, 1984 a,b; Stepanian, 1994, and refer-
ences therein) is a low-resolution objective-prism sur-
vey which has been carried out with the 1 m Schmidt
telescope of the Byurakan observatory (but published
only in part to date). It has been complemented with
slit spectroscopic observations with the 6 m telescope
of the Special Astrophysical Observatory (SAO), Rus-
sia, and with the 2.1 m telescope of the Gillermo
Haro Observatory in Cananea (Mexico). The SBS was
started in 1974 upon the completion of the First Byu-
rakan Survey (FBS) (Markarian, 1967) and finished
in 1991.

The primary goal of the SBS survey was the ex-
tension of the Markarian survey to fainter objects
for obtaining a large, well-defined sample of AGNs
and QSOs selected in a uniform way. Both the FBS
and the SBS surveys have been carried out with the
same Schmidt camera, but the SBS extends down to
a limiting magnitude mp, ~ 1975 which is about 2.5
magnitudes fainter than the FBS limit. A continuous
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survey — active galaxies: UVX-galaxies: emission lines — galaxies

strip on the sky defined by 7%40™ < o < 17°15™,
+49° < § < +61° have been covered by observa-
tions. The total area of the strip is about 1000 deg?.
The main result of the SBS survey is the selection
of ~ 1000 galaxies with ultraviolet emission excess
(UVX), and ~ 700 Emission-Line Galaxies (ELG)
without significant UV excess. Moreover, 1800 star-
like objects with an excess ultraviolet emission have
been detected. Hence, the FBS and SBS constitute
a rich source of new AGN and of other types of pe-
culiar galaxies. The selection of peculiar galaxies in
the FBS relied almost exclusively upon the ultraviolet
excess in the continuum spectrum of galactic nuclei.
The SBS, on the other hand, attempts to use also the
emission lines alongside the ultraviolet continuum.
It is well known that 10% of the field galaxies
are Markarian galaxies, and about 10% of Markarian
galaxies turned out to be Sy galaxies. Hence, 1% of
the field galaxies are Sy galaxies. A similar conclu-
sion was made on the basis of other surveys on the
search for UVX galaxies. However, the above men-
tioned results were obtained on the basis of samples
of nearby and bright objects observed in a volume of
about 100+ 120h~! Mpc. What are the relative num-
bers of Sy and UVX galaxies at distances greater than
120 Mpc? Do the nature, power, morphology of these
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sbjects differ at larger distances? Is there any rela-
sion between distant Sy galaxies and nearby QSOs?
Some of the raised questions might be unswered on
the basis of the SBS data.

To date the slit spectra have been obtained for
nearly 600 SBS galaxies and published in a series of
sapers (Markarian et al., 1983, 1984a, b; Stepanian et

.. 1991, 1993 a, b, c, d; Carrasco et al., 1997, 1998;
lartel & Osterbrock, 1994).

Hundreds of new Seyfert galaxies, SBNs, HII, Blue
smpact Dwarf Galaxies (BCDGs), Emission-Line
-alaxies (ELGs), close binaries, and pairs of faint
VX galaxies have already been found.

In this paper we report the results of follow-up
spectroscopy of 76 galaxies from the SBS sample ob-
s=rved at the 6 m telescope during 1989-1997.

2. Observations and data reduction

sectral observations in 1989-1993 were carried out
:h the SP-124 spectrograph equipped with a 1024-
:nnel photon counting system (IPCS) — scanner
rabek et al., 1985) installed at the Nasmyth I fo-
s of the SAO 6 m telescope. Later on, the spectro-
:ph SP-124 equipped with a 530 x 580-pixel CCD
2= used. Since 1995 a long-slit spectrograph (LSS)
ipped with a 530 x 580—pixel CCD (Afanasiev at
1995), installed at the prime focus has been used.
adopted slit width was 2 arcsec with an effec-
instrumental spectral resolution of about 6-12 A
the IPCS and about 15 A for the LSS. The wave-
th range covered was 3400 to 7400A. The da-
reduction procedures — cosmic ray hits removal,
= and flat field corrections, wavelength lineariza-
. and flux calibration — were carried out with
AO standard procedure of IPCS data reduction
fanasiev et al., 1991) and with the CCD data reduc-
. software packages developed at SAO (Vlasyuk,

(V3]

Two diffraction gratings were used with the stan-
¢ spectrograph SP-124, providing wavelength dis-
~sions of about 100 and 200 A/mm and spectral
solutions of 6 A and 12 A (FWHM), respectively.

r different instrumental configurations were used.

are given in column eight of Table 1.

The journal of observations is presented in Table

n the columns:

1 — the SBS designation (equinox B1950.0); 2,3 -
equatorial coordinates (J2000.0) with an accuracy
sbout £1”; 4 — the eye-estimated m,, magnitude
=n with an accuracy of about +075 (for some ob-
s the photographic magnitudes taken from Zwicky
21, 1961-1968 are given); 5 — the SBS spectral

class; 6 — the date of observation; 7 — the exposure
time; 8 — the instrument used; 10 — alternative desig-
nation of the object, when available.

All images were reduced with the CCD da-
ta reduction software packages developed at SAO
(Vlasyuk, 1993). Each image was bias-corrected and
divided by a normalized flat field to remove the pixel-
to-pixel variations. Then the cosmic ray hits were re-
moved and wavelength linearization and flux calibra-
tion were applied.

3. Results

The results of spectral observations are presented in
Table 2, in which the following data are given:

1 - the SBS designation (equinox B1950);

2 — the emission-line redshift derived as the mean
value of the redshifts of strong emission lines cor-
rected for solar motion,

Az = 0.001sin! cosb!! ;

3 — the absolute magnitude calculated by the ex-
pression

M,y = mpy — 5logz — 0.24 cscb’! — 43.01

for H, = 75 km s~! Mpc™*;

4 - the reddening coefficient ¢(Hg);

5 — the Hg equivalent width EW (Hpg);

6-11 - the logarithms of the observed and
reddening-corrected relative intensities normalized to
H, when Hp is absent (with an uncertainty of the
intensity ratios less than 30%);

12 — the determined spectral type.

The value of the dust reddening coefficient c(Hg)
was determined from the observed ratio of I(H,) to
I(Hg), assuming that the intrinsic ratio of F(H,) to
F(Hpg) is given by

F(H,)/F(Hg) = [I(Hqa)/I(Hg)]10°Ha) FA)

where f()) is listed by Kaler (1976) for a standard

Galactic reddening law (Whitford, 1958). The value
of ¢(Hg) was computed by assuming that the intrin-
sic ratio F(Hy)/F(Hg) is equal to 2.85 for narrow-
emission-line galaxies and to 3.1 for Sy2’s and for
narrow-line components of Syl.5’s (Veilleux & Os-
terbrock, 1987).

The diagnostic diagrams of Seyfert and starburst
galaxies, for which the ratios ([OI11]A5007)/(Hg),
([NIIA\6583)/(H,) and ([SII]A6724)/(H,) could be
measured, are shown in Figs. 1 and 2. The presented
ratios are corrected for the reddening.
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Table 1: Log of observation

SBS a 0 m Survey Date of Exp Obs Other
designation 2000.0 2000.0 Pg type observation sec mode* names
0654+598 06 58 46.31 +59 46 39.4 16 sle 1995 Nov.28 600 IV
07434591B 07 47 46.03  +59 00 26.6  18.5 se 1991 Feb.11 314 1
07484499 07 51 52.01 +49 48 51.1  15.11 sd2e 1997 Dec.27 1200 1V
07494553 07 53 19.69 +551114.1 175 de 1991 Dec.10 1528 1
07514574 07 55 15.12  +57 18 27.9 17 sde 1997 Dec.10 1200 IV KUG
07564556 08 00 06.32 +552829.4 18 de 1991 Dec.10 1786 1
07574565 08 01 13.06 +56 22424 17.5 de 1997 Dec.28 1200 IV
0807+593 08 11 39.01 +59 13 21.0 18 de 1997 Feb.08 900 IV KUG
08124586 08 16 52.95 +58 3021.2 18 de: 1997 Feb.08 600 IV
08144562 08 18 25.36  +56 04 51.9 16 dse 1995 Dec.03 300 IV
08164610 08 21 07.81 +60 51 04.6 17 de 1997 Dec.28 1200 IV
08234550 08 27 24.98  +54 52 36.2 16 s3e 1994 Feb.16 1505 1I
0830+563 08 34 27.18 +56 08 57.0 17 sd3e 1991 Dec.10 999 I

1991 Dec.11 1149 I
08374581 08 40 56.15  +57 57 22.3 17 ds3e 1997 Dec.27 600 IV
0849-+496 08 52 58.22  +49 27 37.8 15t d2e 1995 Dec.03 300 IV
09064545 09 10 30.92  +54 23 40.7 16.5 sde 1994 Dec.05 480 III
1997 Dec.27 600 IV
09094570 09 13 30.21  +56 51 29.7 16.5 d2 1997 Dec.27 1200 IV
09104503 09 13 50.81 +50 09 53.3 16 sde 1994 Dec.05 480 III
09114552 09 15 25.90 +55 03 34.1 17 dse 1997 Dec.27 600 IV
09164543 09 20 12.87 +54 06 27.2 15.6 de 1990 Nov.16 1274 I
09194527 09 23 24.95 +523439.9 175 sd3 1997 Dec.27 600 IV KUG
0928+577A 09 32 25.01 457 28 58.3 14.71 sd2e 1994 Feb.17 439 11 NGC 2895
09434561 09 46 46.57 +555704.6 19 de: 1990 Jan.25 1626 1
09454594 00 48 41.58 59 15 39.3  15.41 sd2 1992 Apr.07 805 1
09524550 09 55 50.43 +54 46 39.4 19 dse 1991 Feb.12 1800 1
09524556 09 56 23.84 +55 27325 17 de: 1997 Dec.27 600 IV
1002+555 10 05 57.14  +55 1541.9 15.7F sde 1994 Feb.16 1106 11
10164-563B 10 20 06.62 +56 06 13.7 16.5 sd2e 1992 Apr.06 585 1
10334541 10 36 58.58  +53 52 37.7  16.5 ds3 1997 Dec.28 1200 IV
1035+-543 10 38 07.81  +54 07 56.4  16.5 sd3e 1997 Dec.28. 1200 IV
11054559 11 08 19.43 +5542 18.4 18.5 sl 1994 Feb.17 651 1I
11094569 11 12 47.14  +56 41 06.7 17 s2e 1992 Apr.06 759 1
11154551 11 18 08.50  +54 50 27.2 16 sd2e 1992 Apr.06 682 1
1118+541 11 21 08.55 +53 51 20.7 16.5 sl 1995 Nov.14 1800 IV
11204540 11 23 16.13  +53 47 14.3  16.5 sd2e 1992 Apr.06 562 I
11324558 11 35 38.33  +5531 57.7 15.37 de 1994 Feb.16 854 Il KUG
12074531 12 10 14.00 +52 50 55.5  16.5 sd2e 1994 Feb.17 273 11
12084531 12 11 00.67 452 49 57.3  16.5 sd2e: 1994 Feb.17 278 11
1212+493 12 14 35.20 +49 06 47.4  17.5 sd2e: 1991 Mar.15 143 1
1214+564 12 17 02.74 +56 08 27.7 16.5 de: 1991 Feb.12 275 1
12244533 12 26 52.63  +53 06 19.3  16.5 d2e+de 1991 Feb.11 331 1
1991 Mar.15 350 1
12454542 12 48 09.29  +54 01 25.6 14.9% sde 1992 Apr.08 1129 I
1312+-563B 13 13 57.11  +56 07 37.4 17.5 dle 1992 Mar.03 256 1
13124566 13 14 08.78  +56 22 04.4 17 dsle 1992 Mar.03 356 1
13174523A 1319 47.52 +52 04 13.9 15.41 sde 1992 Mar.03 245 1
13204551 13 22 49.16  +54 55 28.3 15.6 sdle 1994 Feb.15 1800 IV
13304504 13 32 29.59 +50 1207.0 17 ds2e: 1992 Mar.03 247 1
13314493 13 33 23.27 +4906 11.6  14.97 s2e 1991 Feb.12 252 1
13444527 13 46 40.78 +52 28 36.2 155 d2e 1997 Dec.28 1200 IV
13544-580 13 56 24.46  +57 45 47.4 17.5 sdle 1991 Feb.12 153 1
13584554 14 00 32.40 +55 14 46.1 17.5 sd2e 1991 Feb.12 471 1
14014490 14 03 44.68 +48 45 57.5 16.5 de 1991 Feb.12 260 1 CG 337
140145648 14 03 33.42 +56 13 03.4 17 s3e 1992 Apr.06 822 I
14044571 14 06 33.08 +56 56 41.2  16.5 sd2e 1991 Feb.12 286 1
1408+558 14 09 47.04  +55 35 57.7 16.5 sd3 1991 Feb.20 290 1 CG 366
1992 Apr.07 310 1
1411+556A 14 12 47.50  +552547.5 16.5 ds3e 1991 Feb.12 219 1 CG 377
14254507 14 27 32.05 +50 31 51.3 17 sd2e: 1992 Mar.08 461 1 CG 913
14294+554A 14 30 52.29  +55 14 40.0 16 ds2e 1992 Apr.06 483 1 CG 458
1430+526 14 32 33.35 +52 24 48.8 17 ds2e 1991 Feb.12 255 1 CG 470
14454491 14 47 21.07 +48 54 05.4 15.57 sle: 1993 May.17 282 11 CG 544
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Table 1: Log of observation (continued)

SBS o & m Survey Date of Exp Obs Other
designation 2000.0 2000.0 pg type observation sec mode*  names
14464512 14 48 17.74 451 00 19.7 17.5 sle: 1993 May.17 363 I
1446595 14 47 38.87 +59 21 51.6 18 d2e 1991 Feb.12 600 I
1458+-497 1500 03.24 449 32 53.7 17 dsle 1990 Feb.16 527 1 CG 922

1991 Feb.11 350 1
15034531 1504 31.92 45255169 17 d3e: 1991 Feb.12 300 I CG 618
1509+527 1511 00.96  +52 33 29.0 15.6t d3e: 1991 Feb.12 202 1 CG 652
15114515 15 12 43.01 +51 23 33.7 16.5 ds2e 1991 Feb.12 259 1 CG 659
1519+496 1520 50.20  +49 30 50.4  15.5] d3e 1991 Feb.12 205 I CG 690
1519+4+508A 1521 07.36  +50 40 19.8 15.51 ds3e: 1991 Feb.12 184 1 CG 692
15234519 1525 19.13  +51 44 53.2 17.5 d3e 1991 Feb.12 547 1 CG 707
15284529 15 30 23.04 +52 44 46.3 17 si 1991 Mar.20 380 II CSO 762
1991 Nov.09 353 1
16094580 16 10 52.11 +57 58 144 18 d2e 1990 Nov.15 415 1
16094581 16 10 52.19 457 58 26.3 18 d2 1990 Nov.15 799 I
1991 Sep.i0 415 1
1616+594A 16 17 21.02 459 19 12.1 14.81 sle 1994 Feb.15 292 11
1616+594B 16 17 27.51 45919 00.2 16.5 sdie 1993 May.17 530 II
16174593 16 18 24.72 459 12 18.8 19 s2e: 1989 Sep.04 1088 1
16464551 16 47 25.67 455 04 03.0 16.5 s2e 1993 May.18 855 I

I - Nasmyth focus; spectrograph SP-124; detector IPCS-1024-channel TV scanner. This combination produced spectra

with a wavelength dispersion of ~100 A/mm and resolution of 6 A in wavelength range 35005500 A.
II — Nasmyth focus; spectrograph SP-124; detector IPCS-1024-channel TV scanner, wavelength range 3500-7000 A;

w=solution 12 A (FWHM).

III - Nasmyth focus; spectrograph SP-124; detector CCD 580 x 530 pxl; wavelength range 4000-7000 A

=solution 15 A (FWHM).

IV — Prime focus; spectrograph UAGS; detector CCD 580 x 530 pxl; wavelength range 4000-7400 A; resolution 15 A (FWHM).

" -~ Magnitudes taken from Zwicky et al. (1961-1968).

Seyfert galaxies were classified in the system out-
ned by Osterbrock (1989, 1993). For the narrow-
ne objects, the diagnostic diagrams recommended

Veilleux & Osterbrock (1987) were used to sep-

wate Sy2 and LINERs from starburst galaxies (Sy2
III]/Hg > 3.0, LINERs [OIII]/Hg < 3).

According to this classification scheme, three Syl,
e Sy2, and 13 starbursts were classified. A few ob-
s with only one emission line were not classified.

Plots of the spectra in relative intensities of the
served objects are presented in Fig. 4.

£. Discussion and conclusions

e results of follow-up spectroscopy of 76 SBS galax-
bserved with the 6 m telescope (Russia) dur-
89-1997-th are presented. Four of the stud-
bjects, SBS 07514574, SBS 0807+593, SBS
19+527, SBS 11324558 are crossed with KUG
calaxies (Takase et al., 1984, 1985, 1993), 15 objects
we common with Case galaxies (including one stel-
bject, CSO 762 = SBS 1528+529) (Sanduleak &
sch, 1989).

Spectral classification, redshifts, relative intensi-
= of the prominent emission lines, and other spec-
scopic parameters were determined for 72 emis-
o line galaxies. Four objects, SBS 07564556, SBS
#52+550, SBS 10024555, and SBS 16174593 have

an absorption line spectrum.

Three galaxies, SBS 06544598 (FWHM of Hg ~
5500km/s H, ~ 4000km/s), SBS 1118+541 (FWHM
of Hg ~ 4000km/s), and SBS 1320+551 (FWHM
of Hg ~ 7000km/s) show broad permitted emission
lines. In the spectrum of SBS 0654+598 a very strong
Fell blend A5190, A5320, Fell A\6407,6411,6432, Fe-
VII A6087 and intensive Hel A5876 are evidently
present as well. These three galaxies are classified as
Syl galaxies.

Two physical pairs of galaxies, SBS 1609+580 and
SBS 16094581, and SBS 16164594 A and B; five
close binaries, SBS 0816+610, SBS 0830+563, SBS
09164543, SBS 12444533 and SBS 14044571, with
an angular separation of the components of 3 — 7"
were found.

The galaxy SBS 0830+563 consists of two
emission-line regions with an angular separation less
than p < 3", and the same redshift. The galaxy SBS
0916+543 is also a double system with an angular
separation of the components of about p ~ 6”. Both
components of this galaxy are embedded in a common
nebular shell and have practically the same redshift.
The galaxy SBS 1646+551A seems to have a similar
morphology. The image of it consists of two star-like
components surrounded by a nebular shell. The slit
spectra show, however, that while the SE-component
is a NELG, the NW-component is a foreground star.
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Table 2: Results of follow-up spectroscopy

SBS z M c¢(HB) EW [O1I]) [OII] o1 Ha  [NII) [SIT] Spec.
designation o Pg Hp 3727 5007 6300 6563 6584 671746731 type
0654598 0.0691 -21.8 Syl
0743+591B 0.0213 -16.6 140 0.21 0.60 BCDG
07484499 0.0246 -20.4 8 0.54 -0.50 0.94 0.16 NLSy1

1.41 0.47 -0.92 0.46 -0.33
07494553 0.0248 -17.9 13 0.29 0.32
07514574 0.0428 -19.6 11 0.44 0.56 -0.16 0.25 SBN
0.29 0.43 0.46 -0.26 0.14
07564556 0.0302 -17.9
07574565 0.0270 -18.1 0.00 -0.63 -0.45
08074593 0.0272 -17.6 15 0.63 0.37 0.58 -0.19 0.10 LINER:
0.36 0.73 0.35 0.46 -0.31 -0.03
08124586 0.0257 -17.5 0.00 -0.74
08144562 0.0263 -19.5 0.00 -0.51
08164610 0.0289 -18.7 5 0.95 0.38 0.30
1.45 0.46 -0.12 -0.22
08234550 0.0306 -19.9 13 0.36 0.16 0.53 -0.20
0.22 0.42 0.15 0.46 -0.28
08304563 0.0262 -18.5 18 0.07 0.29
08374581 0.0176  -17.6 7 0.45 0.70 0.20 0.41 SBN
0.71 0.43 0.46 -0.05 0.15
08494496 0.0109 -18.6 7 0.20 0.04 0.96 0.38 0.51
1.15 0.54 0.00 0.46 -0.02 0.09
0906-+545 0.0135 -17.5 11 0.56 0.58 -0.53 0.02 BCG
0.36 0.54 0.46 -0.64 -0.11
09094570 0.0413 -19.9 0.00 -0.55 -0.69
0910+503 0.0342  -20.0 5 -0.20 -0.04 0.81 0.41
1.04 0.11 -0.09 0.46 0.05
09114552 0.0486 -19.8 0.00 -0.40 -0.34
0916+543 0.0110 -18.1 69 0.10 0.52 BCG
0919+527 0.0256 -17.9 -0.30 0.00 -1.13
0928+577TA  0.0300 -20.8 0.00 -0.23 -0.53
09434561 0.0299 -16.7 116 0.74 BCDG
0945+594 0.0074 -17.3 16 0.21 -0.12
0952+550 0.0442 -17.6
09524556 0.0464 -19.7 0.00 -0.36 -0.12
1002+555 0.0250 -19.6
1016+563B  0.0326 -19.4 77 0.61 0.27
10334541 0.0468  -20.2 6 -0.12 0.51 0.23 0.46
0.16 -0.12 0.46 0.18 0.39
10354543 0.1030 -21.9 15 -0.10  -0.65  0.62 0.39 SBN
0.48 -0.12  -0.80 0.46 0.22
11054559 0.0477 -18.2 0.00 0.11 0.00
11094569 0.0478 -19.7 8 0.18
11154551 0.0062 -16.3 4 0.84 0.65
11184541 0.1043 -22.0 Syl
11204540 0.0093 -16.6 6 0.66 0.06
11324558 0.0205 -19.6 6 0.12 0.49 0.26 0.02
0.10 0.15 0.46 0.09 -0.02
12074531 0.0352 -19.5 34 0.33 0.43 -0.20 0.51 -0.49 SBN
0.16 0.38 0.42 -0.25 0.46 -0.55
1208+531 0.0025 -13.8 13 0.44 0.70
12124493 0.0126 -16.3 61 0.16 0.53 BCDG
1214+564 0.0521 -19.4 31 0.27 0.03 SBN:
12244533 0.0313 -19.3 36 -0.60
12454-542 0.0115 -18.7 5 0.59 -0.04
1312+563B  0.0399 -18.8 45 0.11 0.56 SBN:
13124566 0.0677 -20.4 31 -0.15 0.38
1317+523A  0.0157 -18.9 18 0.27 0.35 SBN
13204551 0.0651 -21.8 Syl
1330+504 0.0282 -18.5 17 0.03 0.39 SBN
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Table 2: Results of follow-up spectroscopy (continued)
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SBS 2 M o(HB) EW [O0)) [Oi] [0l Ha [NII] [ST] Spec.
designation o pPg Hp 3727 5007 6300 6563 6584 671746731 type
1331+493 0.0024 -15.3 369 -0.04 0.78 BCDG
13444527 0.0295 -20.1 5 1.10 0.07 0.71 0.98 0.82 Sy2
0.74 1.07  -0.15 0.46 0.72 0.55
13544580 0.0274 -18.0 25 0.53 0.60 BCG:
13584554 0.0134 -16.4 34 0.26 0.47
14014490 0.0030 -14.2 91 0.36 0.56 BCDG
14014-564B  0.0720 -20.7 11 0.29 -0.11
14044-571 0.0405 -19.8 24 0.31 0.05 SBN
14084558 0.0264 -18.9 15 0.04 0.17 SBN
14114+556A  0.0415 -19.9 6 0.57 0.21
14254507 0.0360 -19.1 50 0.76 0.59
1429+4-554A - 0.0175 -18.5 12 0.34 -0.15 LINER:
14304526 0.0109 -16.5 40 0.26 0.67 BCDG
14454491 0.00724 -17.1 11 0.66 0.55 0.77 0.26 BCDG
0.92 0.93 0.51 0.46 -0.07
14464512 0.1354 -21.5 50 0.19 0.44 SBN
14464595 0.0078 -14.8 31 0.28 0.68 BCDG:
14584-497 0.0484 -19.7 21 0.43 0.26 SBN
15034531 0.0187 -17.7 38 0.18 0.50
15094527 0.0119 -18.1 7 0.80 0.71 SBN
15114-515 0.0371 -19.2 47 0.27 -0.18 LINER:
15194496 0.0147 -18.7 6 0.78 0.60
1519+508A  0.0564 -21.6 26 0.02 -0.39
15234519 0.0127 -16.3 26 0.46 0.77 BCDG
15284529 0.0756 -20.7 102 0.27 0.55 0.48 SBN
0.07 0.29 0.55 0.46
1609+580 0.0836 -20.0 26 0.10
16094-581 0.0830 -20.0 21 0.24 -0.07
16164+594A  0.0145 -19.4 68 -0.05 -0.16 0.51 -0.22 SBN
0.16 0.00 -0.17 0.46 -0.28
1616+594B  0.0154 -17.8 -0.38 0.00 -0.91 -0.24
16174593 0.0785 -18.8
16464551 0.0183 -18.2 -0.50 0.00 -0.52
| : ; ' : ’ stars on the Palomar sky survey plates, as well as
sb & e N on the SBS objective prism plates. The star-like im-
i " sy2 age of the last object (CSO 762) was mentioned also
[ by Sanduleak & Pesch (1989). These star-like objects
:,_ - are in fact extremely compact galaxies with luminosi-
} ties in the range of M = —15™+ —23™ Such galaxies
- ¢ a s

o are, as a rule, missing in many galaxy surveys. There

= - . are different kinds of extragalactic objects — BCDGs,

| SBNs, LINERs and Sy galaxies — among them.

= Ten objects were classified as BCDGs. Many of

el . them are good candidates for metal-poor galaxies.

- | One of the important advantages of the SBS sur-
N vey is the systematic revealing of LINERs, which are
T ] usually missing in other surveys (see, for example, the

L UM survey, Salzer, 1987). In the present paper we
' ; ' . 1 . report the discovery of the three probable LINERs,
20 15 10 05 00 0.5 10 SBS 0807+593, SBS 1429+554A and SBS 1511+515.

Log([NII] A6583)(Ho: A6563)

cure 10 Emission-line ratio classification diagram.
solid line marks the boundary between “HII
n-like” galazies and AGNs.

Three galaxies, namely, SBS 1035+543, SBS
5+339, and SBS 1528+529 (CSO 762), have im-
which are practically undistinguishable from

In the SBS a few dozens of LINERs were discovered.

The redshift distribution of the whole sample of
SBS galaxies, of the FBS (Markarian galaxies), as well
as of the subsample presented in this paper is shown
in Fig.3.

The surface densities of the SBS galaxies and some
other samples of galaxies and of the field galaxies are
given in Table 3.

Table 3 shows that the SBS is, perhaps, one of
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Table 3: The surface density of SBS, other samples and field galazies

Name of

Area, Number Surface density of galaxies Completeness Reference
survey deg.? up to the magnitude mag.
15m0 15™5 1670 1675 1770
FBS 17000 1500 0.09 1572 Markarian, 1967
Tololo 1225 201 0.16 1570 Smith, 1975
Wasilewski 825 96 0.12 1570 Wasilewski, 1983
UM 667 349 0.12 0.52 1675 Salzer, 1987
Case 184 161 0.12 0.23 030 047 0.72 167% Sanduleak & Pesch, 198
SBS 1000 1700 0.12 025 049 079 1.10 1770 Stepanian, 1994
FIELD 1000 10000 0.6 1.3 2.5 5.0 10.0
T T T T T T T 140
5 o 73 - 1 M [] whole SBS I
: E ITIELO _ E4 ‘;?VBS gala)d:rs‘;?nixle
Sy2 120 — Bl observed at the 6-m telescope
10k " . ]
= 100
?'; 0s | [m ~ 8-
3 N EARE
i |
= 60
S o0t J L
= o
—
05| .
.10 — I " i 5 L i ! . 1 g ! x
25 20 -5 -0 05 00 0.5 1.0 o b o s - "
Log([SI A6717+6731 ¥(Ho A6563) Redshifl

Figure 2: Emission-line ratio classification diagram.
The solid line marks the boundary between “HII
region-like” galazies and AGNs.

the most complete surveys of galaxies up to m ~
17.0 magnitude. The completeness level of the SBS
galaxies may be estimated at ~ 90% for m < 1675,
and about 70 % for m < 1770 galaxies.

The SBS covered considerably fainter magnitudes
than the FBS. The SBS galaxies have on average
noticeably larger redshifts than the FBS galaxies.
The redshift distribution shows (Fig. 3) that the
SBS increases the volume of reliable investigations to
~ 250h~! Mpc — ten times deeper than in the FBS.

Up to now spectral data have been obtained for
about 75% of the whole sample. The follow-up spec-
troscopy of the remainder SBS galaxies, when fin-
ished, will provide the first complete sample of faint
(B < 1775) AGNs, as well as of other types of galax-
ies in the continuous 1000 deg? area of the northern
sky. Because of their fainter magnitudes and higher

Figure 3: The redshift disiribution of galazies of the
whole sample of SBS, FBS (Markarian galazies), and
the subsample presented in this paper.

redshifts, the SBS AGNs bridge the gap between the
low-redshift Seyfert galaxies and QSOs and may pro-
vide new insights into the structure and evolution of
AGNs in the nearby space.

Such a sample should allow one to study the lu-
minosity function of AGNs, UVX galaxies, BCDGs
and of other types of emission-line galaxies, to inves-
tigate the large-scale structure of the Universe out to
distances of about 500 Mpc.
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Figure 4: Plots of the spectra in relative intensities of the observed objects.
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