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HUCCIIEJOBAHUA B
OIITUYECKOM CEKTOPE

BHETATAKTUYECKASA
ACTPOHOMMA

HHTEPOEPOMETPHYECKHUE N30BPAKEHUS
AAPA CEU®EPTOBCKOU T'AJJAKTUKH NGC
1068 B MTHO®PAKPACHOM CBETE

N3ob6paxenus, MOJTy4aeMble MeTOIaMu
unrepdepomerpurn B Buaumom u WK nmamazone
CHEeKTpa,  SABISAIOTCS  YHHUKAJIBHBIM  HCTOYHHKOM

nHpOPMANNH AJIs1 U3YyUCHUS PA3HBIX KJI1aCCOB OOBEKTOB.
OnHUM M3 TakuX OOBEKTOB SIBISIETCS siiepHasi 00JacTh
celipeproBckoil ranaktuku 2-ro Tthna NGC 1068,
OmKalied K HaMm | sipuaiiiiel rajJakTuKU ¢ akTHBHBIM
sapoM  Ha yaaneHun 144 Mnk.  OcCHOBHBIMHU
KOMITOHEHTaMH SATePHOH obnactn SIBIISIFOTCS
LICHTPaIbHBIN KOHTHHYaJIbHBIH HCTOYHHK u
OKpPYXAaIOIIMH €ro TEeOMETPHYECKH U  ONTHYECKH
TOJICTBIM  razombuieBo  Top. Top  KOMIIMMUpPYET
W3JTyYeHHEe IIEHTPAJBHOTO HCTOYHHMKA W TNPHUBOIUT K
BO3HMKHOBEHHIO  KOHyCa  HOHHW3alUH,  KOTOPBIH
Ha0roaeTcs, HanmpuMep, Ha CHUMKax ¢ Kocmuueckoro
Teneckona Xaboma.

N3zo0paxkenus siapa NGC 1068 nosigydeHsl HAMU Ha
teneckonie BTA B UK mnonoce K' ¢ andpakioHHbIM
paspemieHreM 74 yrioBble MHJUIMCEKYHIBI (MCI) W B
momoce H ¢ paspemenuem 57 mcn  (puc. 20).
Hcnonp3oBanuce METOJIbI BOCCTAHOBJICHUS,
OCHOBaHHBIE Ha BBIYMCICHWH YCPEIHEHHBIX CIIEKTPOB
MOIITHOCTH " OUCTIEKTPOB cepun CHEKJI-
uaTepdeporpaMMm 1o Mertony JlaGeitpu-BaiirenmsTa.
PaznensieMas B BOCCTaHOBICHHOM  M300pakKeHHH
CTPYKTYpa COCTOMT W3 KOMIIAKTHOTO SApa U JBYX
MPOTSKEHHBIX KOMIIOHEHTOB — CEBEPHOTO U IOTO-
BOCTOYHOTO. SInpo pasfensercss TeIeCKONOM BO BCEX
NO3UIMOHHBIX yriax. OHO HMeeT KOMETOOOpasHyro
BBITSIHYTOCTh Ha CeBepo-3amaj M CJIa0OKOHTPACTHYIO
TYMaHHOCTb B IOT0-BOCTOYHOM  HallpaBJICHHH.
IMomymmpuna koMmnakTHoro sigpa B K'-monoce paBHa
npumepHo  18x39 mcy  wm 1.3x2.8 mk  (ommOka
ompeneneHuss  +4 Mco), a  TMO3WUIMOHHBIA  yTOI
KOMETOOOpa3HOH CTPYKTypel paBeH -16+4°. Ecim
MpeanonoxuTb, 4ro 40% moToka WOCTymaer oT
LEHTPAIBHOTO TOYEYHOT0 HCTOYHHMKA, a 60% ot
NPOTSDKEHHOTO OKPY>KEHHS C TayCCOBBIM IpoduiieM, TO
NOJYIIMPUHA Spa OKakeTcs: Oosblieid, 26x58 mca. B
H-monoce pasmepsl siapa paBHbl 1845 mcn, a
MO3ULIMOHHBIA yron coctaBisgeT —18+4°. BhITAHYTHIN
CEBEpHBIN KOMIIOHEHT TsHeTcs npumepHo Ha 400 mcn
wmm 29 nk. K'- u H-OTOKU OT pa3feisieMoro sjapa
paBHbI cooTBeTcTBEHHO 350 + 90 M1 u 70 + 20 MmAH, a
COOTBETCTBYIOIIHE MM Mg=8.2" 1 my=10.4".

[Mosunmonnelii yrom -16+4° KOMIIaKTHOTO sapa
O0mu30K K opueHTanuu (-15°) 3amagHOil CTEHKH KOHYca

INVESTIGATIONS IN
THE OPTICAL SECTOR

EXTRAGALACTIC ASTRONOMY

INTERFEROMETRIC IMAGES OF THE
NUCLEAR REGION OF THE SEYFERT GALAXY
NGC 1068 IN THE INFRARED

Images obtained by interferometric methods in
optical and infrared spectral bands are a unique source
of information for study of different classes of objects.
One of such objects is a nuclear region of the Seyfert
galaxy of the second type NGC 1068 which is the
nearest and brightest galaxy with an active nuclear at a
distance of 14.4 Mpc. Main components of the nuclear
region are a continuum source and a geometrically and
optically thick gas-dust tore surrounding it. The tore
collimates radiation of the central source and gives rise
to an ionization cone observed, for example, in the
Hubble Space Telescope images.

We obtained images of the NGC 1068 nucleus with
the BTA telescope in the IR bands K' with 74 mas
resolution and H with 57 mas resolution (Fig. 20).
Applied reconstruction methods are based on
computation of power spectra and bi-spectra of a
speckle-inetrferogram series averaged by the Labeyrie-
Weigelt method. A structure separable in the
reconstructed image consists of a compact nucleus and
two expended components — the northern and south-
eastern ones. The nucleus separated by the telescope in
all position angles has a comet-shaped extension in the
north-west and a weakly contrast nebula in the south-
east direction. The K’-band half-width of the compact
nucleus is about 18x39mas or 1.3x28pc (a
determination error of +4 mas), and the position angle of
the comet-shaped structure is equal to -16+4°. If it is
supposed that 40% of flux comes from the central point-
like source, and 60% - from the extended environment
with the Gauss profile, then the source half-width will
be larger, 26x58 mas. In the H band the nucleus size is
18x45 mas, and the position angle is —18+4°. The
extended northern component reaches about 400 mas, or
29 pc. K’ and H fluxes from the separable nucleus are
equal to £90 mJy and 70£20 mly respectively, and the
stellar magnitudes of the nucleus corresponding to these
values are mg=8.2 and my=10.4.

The position angle -16+4° of the compact nucleus is
close to the orientation (-15°) of the western wall of the
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noHu3auuu. [103ToMy MOXHO NPEANOI0KUTH, UTO K '- U
H-sMuccun MMEIOT Kak TEIUIOBYIO NPHUPOIY, Tak M
CBSI3aHBI C paccesHHEeM CBEeTa Ha IBUIM B pailioHe
3alaJHoON CTEHKH KOHHYECKOM TMOJOCTH C HHU3KOH
IJIOTHOCTbIO WJIM HA CcaMOM BHYTPEHHEH 4acTu
MBIICBOTO  TOpa,  HArpeBaeMoro  IEHTPAIBbHBIM
HUCTOYHHUKOM (pamgmyc cyOmmmarnmm neum ainsi NGC
1068 coctapnser 0.1 — 1 mk). CeBepHast, BHITSAHYTas Ha
400 mcn, CTpyKTypa JISKHAT BOJIM3M 3amagHON CTCHKH
KOHyCa MOHHM3allMK U COBIAJaeT C BHyTPEHHHUM pajano-
JOKETOM (ero mo3unuoHHbI yron 11°). 3HaunTenbHOE
yZaleHue OT sipa TOBOPUT O TOM, 4To K'—3MHCCHs OT
3TOT0 yNAJICHHOTO KOMIIOHEHTA SIBIISIETCSI PacCesiHHBIM
CBETOM OT 3aI1aJHOH TOJIOCTH U 00JIaCTH PAIHOIKETA.
I0.10. baneca coemecmuo c I. Baiicenom, T. bexepm,
K. Xogman, ][ lllepmn  (Max-Planck-Institut  fiir
Radioastronomie, Bonn, Germany), M. Bumkoeckuii
(ESO, Garching, Germany), B.[dywn (Institut fiir
Theoretische Astrophysik der Universitit Heidelberg,
Germany), A. Menvwuxos (Institute for Computational
Astrophysics, Saint Mary's University, Canada).
Onybnukosano ¢ A&A, 2004, 425, 77.

ionization cone. Therefore, it is assumable that K" and H
emissions are both of thermal character and related to
the scattering of light on dust in the region of the
western wall of a low-density cone cavity or on the inner
part of the dust tore itself which is heated with the
central source (for NGC 1068 the dust sublimation
radius is 0.1 — 1 pc). The northern structure reaching 400
mas is near the western wall of the ionization cone and
coincides with the inner radio jet (its position angle is
11°). A considerable distance from the nucleus means
that the K" emission from this remote component is a
scattered light from the western cavity and the radio jet
region.

Yu.Yu. Balega in collaboration with G. Weigelt,
T. Beckert, K.-H. Hofmann, D. Schertl (Max-Planck-
Institut ~ fiir ~ Radioastronomie, Bonn, Germany),
M. Wittkowski (ESO, Garching, Germany), W.J. Duschl
(Institut fiir Theoretische Astrophysik der Universitdt
Heidelberg, Germany), A. B. Men'shchikov (Institute for
Computational Astrophysics, Saint Mary's University,
Canada). Published in A&A 425, 77-87 (2004)

200 mas

Puc. 20. Hszobpasicenua sadeprou obracmu NGC 1068, soccmaHnogneHnvle no cepuu cnexi-unmepgepocpamm,
nonyuennvix na BTA ¢ ungpaxpacuvix unompax K u H. Cegep — 6gepxy cnesa, eocmox — énu3y cresa. Cnpaea:

Hanoowcennaa na K'-usobpaswcenue xoumypnas xapma MERLIN

na 5 Tey (Gilmore et al 1996). ILlenmp

paouoxomnonenma SI1 cosnadaem ¢ yenmpanvHvim nukom 6 noioce K'.

Fig. 20. Images of the nucleus region of NGC 1068 reconstructed by a speckle interferogram series obtained with the
BTA in the infrared filters K’ and H. North is at the top to the left and east at the bottom to the left. To the right: the 5
GHz contour map MERLIN superimposed on the K'image (Gilmore et al. 1996). The radio component S1 center

coincides with the central peak in the K'band.
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HABJIIOJATEJIBHBIE TTPOTHBOPEYUSI C

CDM
IlpoBeneHo CpaBHEHHWE BBIBOJIOB  CTaHAApPTHOMU
KOCMOJIOTMYECKOM  MOJEIHM C  HaOIromaTeIbHBIMHA

magHeIMH 10 MecTtHoii Bcenennoit. OrmedeHo, 4To
HECMOTpsI Ha TpuyMQalbHble YCIEXH CTaHZapTHOH
kocmostoruyeckoii momenu Cold Dark Matter (CDM),
OCTalOTCSI ~ MOKa  O0JacTH  KOHQIHMKTAa  MEXIY
Npe/ICKa3aHusIMK Teopuu U HabmoaeHusMu. [locnennne
HaOJloaTeNbHbIe JaHHble, OTHOCsIIMEeCS K MecTHO#
(<10 Mnx) BceneHHOW, MO3BOJSIIOT BBIAEIHUTH IIECTh
TaKUX POTHBOPEUHIA:

1) oTcyTcTBHE OXHMIAEMBIX “KIIOBOB” Ha MNPOQHILX
IUTOTHOCTH TJIaKTHK;

2) mpobnemMa “NOTEepSHHBIX CIIYTHUKOB” Y THTAHTCKUX
rajaKThK;

3) “mepeoxNIaXICHHOCTBM MECTHOro XaOOJIOBCKOIO
MIOTOK;

4) “xocas” aHU3OTPOIUS MECTHOrO XaOOIOBCKOro
MOTOKA OTHOCHUTENBHO Virgo;

5) HECOOTBETCTBHE MEXIy MECTHOH W TIIOOAIbHON
OapuonHod  mioTHOCThIO  (75%  OapuOHOB  BHE
TaJIAKTHK);

6) HecoorBercTBUE Mexxay MectHod (0.04) wm
rinobanbHOM (0.28) cpeaHeil INIOTHOCTHIO MaTepuH.

U JI. Kapauenyes

WH®PAKPACHBIE CBOMCTBA TI'AJIAKTHK
MECTHOI'O OFBEMA

Paccmorpensl  uH(bppakpacHble — cBoiictBa 451
TaTakTHKd MecTHOoro obOwemMa ¢ pacCTosHHSIMH D
< 10 Mnk, OCHOBBIBasICh Ha JaHHBIX 0030pa Bcero Heba
Ha JBYX MukpoHax (2MASS). Onpenenena (yHKUus
CBETHMOCTHU rajiakTHK B K-mojoce B auamasone oT -25
1o -11 abcomoTHo# BenuuuHbl. JloKalbHas TIOTHOCTH
CBETHMOCTH B  mpemenax 8 Mmk  cocraBiser

6.8-10% Lop/Muk®, uro MIPEBOCXOIUT

CPEJHIOI0 IUIOTHOCTh CBETHMOCTH B
(1.5+0.1) paza.
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OBSERVATIONAL CONTRADICTIONS TO CDM

Conclusions of the standard cosmological model
were compared to observational data for the local
Universe. It was noted that in spite of triumphal progress
of the standard cosmological model Cold Dark Matter
(CDM) there still are some points of conflict between
observations and theoretical predictions. Recent
observational data related to the Local (<10 Mpc)
Universe allow us to mark out 6 such contradictions:

1) there are no expected “beaks” in galaxy density
profiles,
2) there is a problem of “lost satellites” of huge galaxies,

3) the local Hubble flux is “overcooled”,

4) an anisotropy of the local Hubble flux with respect to
Virgo is “oblique”,

5) the local baryon density does not conform to the
global one (75% of baryons are outside galaxies),

6) the local average density of matter (0.04) does not
agree with the global one (0.28).

1.D. Karachentsev

INFRARED PROPERTIES OF GALAXIES IN THE
LOCAL VOLUME

Infrared properties of 451 galaxies of the Local
volume with distances D < 10 Mpc were considered on
the basis of data of the 2 Micron All Sky Survey
(2MASS). A galactic luminosity function was
determined in the range from -25 to -11 absolute stellar
magnitudes. The local luminosity density within 8 Mpc
is equal to 6.8:10%L,g/Mpc’, what exceeds the global
average luminosity density in the K band (1.5+0.1)
times.

Puc. 21.  Coommnowenue macca - ceemumocmov 6 K-
nonoce Ona eanakmux u cucmem earakmux. Tpu
20pU30OHMANbHBIE NOJOCHI NOKA3BIBAIOM BKIAAO 36€30HOU
KOMNOHeHMbl (8HU3Y) U OAPUOHHOU MACCHl, A MAKH#Ce
anobanvroe suauenue (M/Lg)gopa Kax omHOWeHue
KpUMUYeCcKolu NIOMHOCMU K CPeoHell NIOMHOCmU
ceemumocmu (6sepxy). Ilpasas wixana coomgemcmeyem
cpeonell  naomHOCmMuU  Mamepuu 8  eOUHUYAx
KpUmueckou niomHoCmu.

Fig. 21. The ratio mass-luminosity in the K band for
galaxies and systems of galaxies. Three horizontal lines
show contribution of a stellar component (below) and
baryon mass, and the global value as a ratio of critical
density (M/Li)giopar to average luminosity density
(above). The first scale corresponds to average density
of matter in units of critical density.
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OrnpeneneHsl OTHOLIEHUS BUpUAIbHOM Macchl K K-
CBETHUMOCTH JUTsl OJTU3KUX TPYIII U CKOIUICHUH (puc. 21).

Ha wunTepBane ceetumocTeld OT 5-10" bi o) 2-1013LG

TpyHIibl )44 CKOILJICHUS CICAYIOT 3aBUCHUMOCTHU
lg(M/Lg) ~(0.27+0.03) IgLxy ¢ nucnepcuert  ~0.1,
CPaBHUMOH ¢ OIIMOKAMH H3MEpPEeHHS MacChl U

CBC€TUMOCTHU CHUCTEM TI'aJIaKTHUK. Cpez[Hee OTHOILICHHUE I10

aHcaMOJIro CHCTEM, <M/Lg> = (20-25) Myp/Lop,
OKa3bIBAETCA  CYIIECTBEHHO MEHBIIE  OXHAAEMOTO
rnobanpHoro  oruomenus  (80-90) Myg/Log, B

crangaptHoid monenu ¢ Q= 0.27. DTo mpoTuBopeune
MOJKET OBITh YCTPAHEHO, ecii OOJbIIas 4acTb TEMHOU
Marepun BO BceneHHOM He accoumupyercs C
TaJlJaKTUKaMH U UX CUCTEMaMHU.

Hn.Jl. Kapauenyes
mry)

coemecmuo ¢ A.M. Kymokunovim

CAMAS TEMHASA BJIN3KASA I'AJTAKTHKA

Ha Bonpmowm naauiickom paxunoreneckone GMRT u
6-m Tteneckone CAO PAH momy4yeHbl  KapThsl
pacupeneneHuss HEUTPaTbHOTO M HMOHM30BAaHHOTO
Bomoporna y 60 ONM3KMX KapiIUKOBBIX TaJaKTHK,
CBETUMOCTH KOTOpBIX cocTaBisitot ot 1/100 no 1/10 000
ceetumocT MiieuHoro [lytu. Dta BeIOOpKa B 4 pasa
MIPEBOCXOIUT YHCII0 aHAJIOTUYHBIX 00BEKTOB
HCCIICIOBAaHHBIX Ha BCEX JPYTUX TEIECKOIMAX MHUPA.
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The ratios of virial mass to the K luminosity for
close groups and clusters were determined (Fig. 21).
Within a luminosity range from 510" to 2:10"° L g the
groups and clusters follow a dependence Ig(M/Lg) ~
(0.27+£0.03 )Ig Ly  with dispersion ~0.1 what is
comparable to errors of mass and luminosity
measurements. The average ratio over an ensemble of
systems <M/Lyg>=(20-25) M,p/Log, turns out to be
substantially less than the expected global ratio (80-
90) Mgp/Log, in the standard model with Q,=0.27.
This contradiction can be eliminated if most dark matter
in the universe is not associated with galaxies and their
systems.

1.D. Karachentsev in collaboration with A.M. Kut’kin
(Moscow)

THE MOST DARK NEAREST GALAXY

The big Indian radio telescope GMRT and the SAO
RAS 6 m telescope were used to obtain maps of neutral
and ionized hydrogen distribution for 60 nearby dwarf
galaxies with luminosity from 1/100 to 1/10000 of
luminosity of the Milky Way. This sample exceeds 4
times a number of analogous objects investigated with
all other telescope of the world.
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Puc. 22. Kapma pacnpeodenenusi neumpanvrozo 6ooopooa 6 Irr canaxmuxe NGC 3741; cnesa - xommypwor HI,
KOmMOopble NpOCMUparomcst 0aieKko 3a ONMu4ecKue Spanuybl 2alakmuki, cnpasd - nojie cKOpocmell ¢ wazom 5 km/c.

Fig. 22. The map of neutral hydrogen distribution in the Irr galaxy NGC 3741; left — HI outlines spreading far more
than optical boundaries of the galaxy, right — a field of velocities with an interval of 5 km/s.

YCTaHOBIIEHO, YTO Yy OOJBIIMHCTBA HCCIICAOBAHHBIX
Kap/JIMKOBBIX TaJaKTHK YIOPSJAOYEHHBIE BHYTPEHHUE
JIBIOKCHUS MIPE00IaatoT Hal TYpPOYJICHTHBIMU U UMEIOT
TUMIUYHYI0 aMIDIUTYyny MeHee 15 km/c, a B3auMHOE
pacmpeneneHue o0jacTedl 3Be3M000pa3oBaHHUS M 30H
Boicokoi HI mnoTtHOCTM OTiIMYaeTcsi TrpOMaJHbIM

It was determined that in most of studied dwarf galaxies
the inner well-ordered motions prevail over turbulent
ones and have a typical amplitude of less than 15 km/s,
and a mutual distribution of star-formation regions and
the zones of high HI density are noted for a great
variety. It was discovered that the isolated dwarf galaxy
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pasHooOpasuem. OOHApPYkKEHO, YTO H30JMPOBAHHAS
kapnukoBas raigaktuka NGC 3741 okpykeHa peKOpAHO
npoTsbkeHHoN HI 06ooukoii, pasmepsl koTopoii B § pas
MPEBOCXOMAT CTAaHOAPTHBIA  ONTHYECKWHA  JUAMETp
TaJIaKTHUKH, a OTHOIICHHE e¢ IMHAMHUYECKOW MacChl K
ceetuMocTu gocturaecT 100 B COTHEUYHBIX COUHHIAX,
9TO HAOMIOJANoCh TIOKa TOJBKO y  KapIHKOBBIX
c(heponanbHbBIX TATAKTHK (pHC. 22).
U]l Kapauenyes, C.C. Kaiicun,
coemecmuo ¢ Hayuonanvnvim
acmpogusuku (Tlyna, Hnous)

M.E. Illapuna,
yewmpom  paouo

HNEKYJAPHBIE CKOPOCTH IVIOCKHUX
CIIMPAJIBHBIX I'AJIAKTHK 2MASS OB30PA B
OBBEME 100 Mnk

Jns aHanM3a KOJUIEKTHMBHBIX JBM)KEHMH TajlaKTHK
op1  co3man 2MFGC (karamor 18020 rutocKux
ramaktik, Otger CAO 2003, 33). PacmpeneneHue
MIEKYJISIPHBIX CKOpPOCTeH Tt 2724 TajJakTHK U3 KaTaiora
C  OLCHKaMH  pacCTosiHUs 10  MH(ppaKpacHOH
3aBucuMoctd  Tamnu-Pumiepa  OpenCcTaBIeHO B
TATAaKTHYECKUX KoopauHaTax Ha puc. 23. amakTtukm c
IMOJIOKUTCIIBHBIMUA W OTPULATCIIbHBIMU TEKYJIAPHBIMU
CKOPOCTSIMH TOKa3aHbl, COOTBETCTBEHHO, CBETJIBIMH M
TEMHBIMH KPY)XKKaMH. DTO JMCKPETHOE paclpeieeHne
ObUIO YCPEIHEHO TaycCOBBIM (GUIBTPOM ¢ OKHOM 20°.
Bunno, uto pacnpenenenue ranaktuk u3z 2MFGC mo

MEKYJIIPHBIM CKOpPOCTSIM ACUMMETPUYHO:
MaKCHMaJIbHas MIOJIOKUTETbHASL CKOpOCTb
coorBerctByer  +350 kM/c, a  MaKCHMaibHas

orpumarenbHas — Bcero -150 km/c. XOTS AUITOJIBHBIN
XapaKkTep pacHpeieneHuss Ve BBIPAKEH IOCTATOYHO
OTYETIINBO, HO PEaIbHOE II0JIe MEKYJSPHBIX CKOPOCTEH
OKa3bIBaeTCs Oostee CJIOKHBIM. OonacTp
IMOJIOKUTCIIBHBIX CPCIAHUX Vpec BBITJIAANUT [lByXCBﬂ3HOI‘/II
C TJIaBHBIM ITMKOM le/I6HI/I3l/ITeﬂbHO B 30HC
pacnonoxenus ckoreHnid Hydra-Centaurus, Norma,
A3627 wu Konuentpanuu cxomieHuil Illemmu.
BropuuHblil MONOXUTENBHBIA MUK ¢ amMIIuTygoil 150
KM/C OTOXIECTBIISIETCS CO CKOIUIEHUAMH Dioeria A400
(170°, -45° wm A539 (196°, -18°). ObGuacth
OTPHUILATENFHBIX  CPEOHHX MEeKYISPHBIX CKOpOCTEH
o0pa3yeT TpH IIMPOKHE ‘METKOBOIHBIC BIAIWHBI C
koopauHatamu nentpos: (120°, +40°), (80°,-30°), (200°,
+30°). IlepBbIE IBE U3 HUX PACIIOIOKEHBI HEBIAIEKE OT
u3sectHo! Ilycrorsl B Bosonace u Mectnoit IIycTotsl.
B uenom penbed BeplIMH U BIaAWH HA pUC. 23 XOPOLIO
COTJIaCyeTCsl C aHAJIOTMYHBIM pebe()OoM, MOITyYEeHHBIM
HaMH TI0 MEHEe MPEICTaBUTEIBHON BBIOOpKE (N=971)
RFGC-ranaktuk ¢ 2MASS-doromeTrpueii.

[Moryuennsie apaMeTpsI MECTHOTO
KpYITHOMACIITaOHOTO motoka V=224 + 36 xm/c,
1=302°+11° b=-8"+7° okazainch YCTOWIUBBIMU TIO
OTHOIICHHIO K OTOOPY TATAKTHK 110 X ONTHYECKUM HIIN
UK  xapakrepucTMkaM W HCIONB30BAHHWIO  Ha
3aBucuMoctd Tammm-®Oumepa ontudeckux wim WK

ceetuMmocTeil. IlojiockeHue amekca KOJUIEKTMBHOI'O
MOTOKA HAXOIUTCS MPUMEPHO B TOH ke 00jacTu Heba,
qTO u ITI0JIOKCHHUC LICHTpOI/l[la peHTFeHOBCKHX

NGC 3741 is surrounded by a record extended HI
envelope with size 8 times exceeding a standard optical
diameter of the galaxy, and a ratio of its dynamic mass
to luminosity reaches 100 solar units what was observed
for the time being only in dwarf spheroid galaxies
(Fig.22).

I.D. Karachentsev,  S.S. Kaisin, M.E. Sharina in
collaboration with the National Center of Radio
Astrophysics (Puna, India)

PECULIAR VELOCITIES OF FLAT SPIRAL
GALAXIES OF THE 2MASS SURVEY IN THE
VOLUME 100 Mpc

The catalogue 2MFGC (of 18020 flat galaxies, see
SAO Report 2003, 33) was created to analyze collective
motions of galaxies. Fig. 23 shows a galactic-coordinate
distribution of peculiar velocities of 2724 galaxies from
the catalogue with distances estimated by the Tully-
Fisher infrared dependence. Galaxies with positive and
negative peculiar velocities are shown by light and dark
circles correspondingly. This discrete distribution was
averaged by the Gauss filter with a window of 20°. It is
seen that the distribution of 2MFGC galaxies over
peculiar velocities is asymmetric: the maximum positive
velocity corresponds to +350 km/s, and the maximum
negative one is only -150km/s. Though a dipole
character of V. distribution is expressed clearly
enough, an actual field of peculiar velocities turns out to
be more complicated. A region of positive average Ve
looks two-connected with a main peak located
approximately where Hydra-Centaurus, Norma, A3627
and Shepley’s clusters concentration are. The secondary
positive peak with amplitude 150 km/s is identified with
the Abell clusters A400 (170°, -45 °) and A539 (196°, -
18 °). The region of negative average peculiar velocities
forms three broad “shallow pits” with the center
coordinates (120°, +40°), (80°,-30°), (200°, +30°). The
first two pits are located not far from the known Void in
Bootes and the Local Void. On a whole, a contour of
peaks and pits in Fig. 23 is in good agreement with an
analogous contour we obtained by a less representative
sample (N=971) of RFGC galaxies with the 2MASS
photometry.

The obtained parameters of the local large-scale flux
V=224 + 36 km/s, 1=302° £ 11°, b=-8° + 7° turned
out to be stable to galaxy selection by their optical or IR
characteristics and to usage of Tully-Fisher dependence
of optical or IR luminosities. Apex of the collective flux
is approximately in the same sky region where a
centroid of X-ray clusters is (1=292° b =+3°).
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ckorwtennii (1 =292° b = +3°).
Hn.Jl. Kapauenyes., C.H. Mumponoea cosmecmno ¢ AO
KHY (Vkpauna)

I.D. Karachentsev, S.N. Mitronova, in collaboration

with AO of KNU (the Ukraine)

Puc. 23. Cenascennoe none nexynapuwix ckopocmei 2724 ecanaxmux uz 2MFGC @ canakmuueckux KOOpOUHAMAX.

Tanaxkmurxu ¢ Vyee > 0u 'V,

pec
Vpec 8 KM/C NOKA3GHA 6HU3Y.

pec < () ommeuenvl c8emIblMU U MeMHbIMU KPYJHCKAMU COOMEBEMCIMBEHHO. llsemoeaﬂ wkamuna

Fig. 23. A smoothed field of peculiar velocities of 2724 galaxies from 2MFGC in galactic coordinates. Galaxies with
Viee > 0 and Vo < 0 are denoted by light and dark circles respectively. A color scale of V. in km/s is shown below.

NPUPOJA BHEINIHUX @OUIAMEHTOB B
AKTUBHOM I'AJIAKTHUKE Mrk315

IIpoBeneHHbie Ha 6-M Teneckone HaOIIOIEHUS

MO3BOJIMJIM  TIOJHOCTBIO ~ pa3o0parbcsi €O  BCEMHU
CTPYKTYPHBIMH 0COOEHHOCTSIMH MEKYJISIPHOM
ceiipeproBckoit ramaktuku  Mrk315. KomrmutekcHoe

UCCIeIOBaHWE BKIOYaN0 B ceOs HaOmroneHus ¢
IOMOLIBI0  TTaHopamMHoro crekrporpada MPFS n
yauBepcansHoro mpubopa SCORPIO B pexmmax
MPSAMBIX CHUMKOB, CIIEKTPOCKOITUH C JUTMHHOW IIENBIO 1
co ckarmpyrommM wuHTephepomerpom Dabpu-Ilepo.
ITocTtpoeHsl KapThl MOBEPXHOCTHOW SIPKOCTH OCHOBHBIX
SMHUCCHOHHBIX JIMHUH, METOJOM JAWarHOCTUYECKHX
JIrarpamMm U3yYEHBI UCTOYHHKH MOHU3aIUU
rajJakTU4ecKOro JMCKa, Kak BOJM3M aKTHBHOIO SIpa,
TaK U BIUIOTbH J0 PACCTOSIHUN 6-8 KIIK OT HEro.

NATURE OF OUTER FILAMENTS
ACTIVE GALAXY Mrk315

IN THE

Observations with the 6 m telescope allowed us to
fully elucidate all structural features of the peculiar
Seyfert galaxy Mrk315. The complex study included
observations with the panoramic spectrograph PMFS
and universal device SCORPIO in modes of direct
imaging, spectroscopy with a long slit and with the
scanning interferometer Fabry-Perot. Maps of surface
brightness in main emission lines were built. The
sources of galactic disk ionization both near the active
nuclei and up to the distance of 6-8 kpc from it were
studied.
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LOSVD of stars

Pacnipenenenne HaOMIOZaeMbIX CKOpOCTEH 3Be3[
B1oJb Jiyda 3peHus (line-of-sight velocity distribution —
LOSVD) HoCHT SpKO BBIPOKEHHBIH JBYXITUKOBBIN
XapakTep, 4TO TOBOPHT O NPHUCYTCTBHM 3[€Ch IBYX
KMHEMaTHYECKUX TTOCHCTEM. Y 1aJIOCh MTOCTPOUTH TIOJIS
ckopocteil B obomx kommoHeHTax LOSVD (puc. 24).
HaGmonaemas kapTuHa O0OBACHAETCA NPUCYTCTBUEM
JBYX BpAIIAIOIINXCS 3BE3AHBIX IHMCKOB, Pa3felIeHHBIX
M0 CHCTeMHBIM CckopocTsiM Ha 600 &m/c. Takum
obpazom, B Mrk315 wMbl HaOnromaem  Tposer
KapJIMKOBON TaJIaKTUKU-CITyTHUKA Yepe3 JUCK TTIaBHON
rajJakTUKU. B mosip3y 3Toil MHTepHpeTanuu roBOPUT U
ylapHas HMOHM3alMs Ta3a BOKPYr  KapJIMKOBOTO
CIIyTHHKa. DTOT BBIBOJI, BMECTE C ITOJIyYEHHBIMH Ha 6-M
TEJIECKOIE TITyOOKMMH CHUMKAaMHM TaJIaKTHKH, [TO3BOJIMII
TIOHATH TPHUPOAY ABYX BHEUIHHMX (PMIIaMEHTOB HU3KOU
MTOBEPXHOCTHON SIPKOCTH, HPOTSHYBIUIMXCS BIUIOTH 10
pacctosiauii 50-60 KIK OT IeHTpa cucTemMbl. OUH HX
5TuX (uilamMeHToB, HanboJIee 3aMETHBIH Ha CHHMKax B
muauu  [OIIl], mopokaeH WOHM3AIMEer MeX3BEe3aHON
cpeibl  BAOJL  TPaeKTOpUM  MpoJieTa  CIYTHHKA,
npoenupyromierocs Ha quck Mrk315. Bropo#i ¢puameHnt
SBJISIETCS PE3YJIBTATOM Pa3pyLIeHUsI B IPaBUTALHOHHOM
nmoie Mrk315 eme omHON KapiMKOBOW TalakTHKH. B
MOJb3Y  HENABHEro  B3aHMMOJCHCTBHS TOBOPUT U
oOHapy>KeHHBII HaMU HM3TH0 BHemIHero aucka Mrk 315.
AHanu3 pajnaibHOrO PacHpelesieHUs MOBEPXHOCTHOM
SIPKOCTH ~ TIOKa3bIBA€T, YTO BHYTPH CHEPHIECKOTO
KOMITOHEHTA (6ammxka) CKPBIT elle OIINH
DKCIIOHEHIMAJIBHBIA JHUCK, CKOpEe BCErO SBIAIOLIENCS
pE3yJIbTaTOM IPWIMBHOTO pPa3pyIIEHHUs LEHTPATbHOU
nepeMbruku (6apa). Takum obpasom, B ciaywae Mrk315
MBI HaOJII01aeM OJIHOBPEMEHHOE B3aUMOJIEIICTBUE Cpasy
C IBYMS CIyTHHKaMH, KOTOpPOE€ BO3MOXHO U
UHIYLHPOBAIO B HEH aKTUBHOE TaJlaKTUYECKOE SJIPO.
Wntepecno, uro npo HenmaBHero Bpemenn Mrk315
CUMTAJICS M30JIMPOBAHHBIM O0BEKTOM.

B.JI Aganacwes, C.H. Jlooonos, A.B. Moucees,
A.A. Cuupnosa cosemecmno c¢ B. bome, @.Ju Munne,

II. Pagpanennu u C. Yupou (ynusepcumem Iladyu,
Hmanus). Onybnurxosano 6 MNRAS, 2005, v. 360, p. 253

Puc. 24. Kunemamuka 36e30 6 cucmeme Mrk 315 no
Odannbim  Habmodenus ¢ MPFS.  Cresa: npumepsi
npoguneti LOSVD 6 yenmpansHoii obnacmu 2aiakmuxu.
Cnpasa: nois  J1yuesbix  CKOpocmeli — 36€30HO20
KOMNOHeHmMA OJid 2NA6HOU 2alaKMUuKu (68epxy) u 0.
CNYMHUKA (6HU3Y).

Fig. 24. Kinematics of stars in the system Mrk 315 by
data of MPFS observations. Left: samples of LOSVD
profiles in central areas of the galaxy. Right: fields of
radial velocities of the stellar component for the main
galaxy (top) and the satellite (below).

The line-of-sight velocity distribution (LOSVD) has
a pronounced two-peak character what testifies to the
presence of two kinematic subsystems. We managed to
build velocity fields in both LOSVD components
(Fig.24). The observed picture is explained by presence
of two rotating stellar disks separated by 600 km per sec
in system velocities. Thus, in Mrk315 we observe the
flight of a dwarf satellite galaxy through disk of the
main galaxy. The shock ionization around the dwarf
satellite also counts in favor of such an interpretation.
This conclusion together with deep images of the galaxy
obtained with the 6 m telescope allowed us to
understand the nature of two outer filaments of low
surface brightness extended up to a distance of 50-60
kpc from the system center. One of these filaments
which is the most noticeable in the [OIII] line images is
generated by ionization of interstellar medium along the
satellite’s flying path projected onto the disk of Mrk315.
The second filament is a result of destruction of another
dwarf galaxy in the gravitational field of Mrk315. A
discovered bend of the outer disk of Mrk315 also argues
for recent interaction. The analysis of radial distribution
of surface brightness shows that inside the spherical
component (bulge) there hides another exponential disk
that is most probably a result of tidal destruction of the
central bar. Thus, in the case of Mrk315 we observe
simultaneous interaction with two satellites that might
induce an active galactic nucleus in it. It is interesting
that until recently Mrk315 was thought to be an isolate
object.

V.L. Afanasiev, S.N. Dodonov, A.V. Moiseev,
A.A. Smirnova in collaboration with V. Botte.,
F. Di Mille, O. Rafanelli, S. Ciroi (Padua University,
Italy ). Published in MNRAS, 2005, v. 360, p. 253
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DDO 68 - BJIWXKANIIUIA KAHIUJAT B
MOJIOJIBIE TAJTAKTUKH?
B pamkax M3y4yeHMs KApJIMKOBBIX TIaJIAKTHUK,

HACEJISIOMNX OTHY W3 Ommkaiimux myctoT (Boix Lynx-
Cancer), o creKTpoOTOMETPUICCKIM HaOIFOICHISIM
Ha BTA ¢ mymetumonoBeiM uHcTpyMeHTOM SCORPIO
HalJeHo, 4TO coaepkanwe Kuciopoga B 3-x HII
00acTAX B CEeBEpHOM ‘“‘Kojibile” ramaktukd DDO 68
(UGC 5340) (puc. 25) COOTBETCTBYET BEIIMYMHE
12 + log (O/H) = 7.21 ¢ ommodkoii 0.03 dex. Ito oueHs
ONMM3KO K PpEKOPJHO HU3KOW METaJUIMYHOCTH IS
3HamMeHuToN rainaktuku [ Zw 18. Kpome Toro, mno
IIIyOOKMM HM300paKEHUSIM C TEM JK€ HMHCTPYMEHTOM B
cTaHmapTHBIX (mibTpax cucreMsl Johnson-Cousins V,R
1 y3KkoM puibTpe Ha auHA0 Ho momydens! iseta V-R B
00JacTsAX HU3KOH TMOBEPXHOCTHOH SPKOCTH, TA€ BKIAJ
HeOyIApHOM »Smuccuu Majl. llBera 3THX BHEIIHUX

obyacteld, COOTBETCTBYIOLIME  H3IYYEHHIO CaMbIX
CTapbIX 3BE€3J, OKAa3bIBAIOTCI BECbMa TI'OJYOBIMH.
CpaBHeHHE WX C  MOJCJBHBIMH  I[BETAMHU U3

sBosoriioHHoro nakera PEGASE2 ykaspiBaeT Ha ToO,
YTO CaMbIe CTapble 3BE3/Ibl, BUIUMBIC B 3TOH r'ajlaKTHKE,
He crapiie 1 mupa. set. Takum 00pa3om, 3Ta rajJaKTHKa,
HA PACCTOSIHAM OKOJI0 6 MIIK, sBIsIeTCs ONMKalimmM
KaHIUIATOM B MOJIOJbIC TaJlaKTUKH B JIOKAITBHOM
Bcenennoit.

C. IlycmunbHux, A. Knsases, A. Ipamckuil.
Onybnuxosano 6 Astron. Astrophys. 2005, 443, p.91-
102.
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DDO 68 — THE NEAREST CANDIDATE YOUNG
GALAXY?

In the frame of the dedicated study of dwarf galaxies
in one of the nearest Lynx-Cancer void, on BTA
spectrophotometry with the multimode instrument
SCORPIO we found that the oxygen abundances in the 3
HII regions of the northern “ring” (Fig. 25) correspond
to the value 12 +log (O/H)="7.21 with r.m.s. of 0.03
dex. This is very close to that of the famous galaxy I Zw
18 with the lowest known gas metallicity. Besides, on
the deep images with the same instrument in Johnson-
Cousins filters V and R, and a narrow H-alpha filter we
obtained the colours V-R in the regions where the
contribution of nebular emission is negligible. The
colours of these outermost regions, corresponding to the
emission of the oldest stars appear rather blue. Their
comparison with the model ones from the star cluster
evolutionary package PEGASE?2 indicates that the oldest
visible in the galaxy stars are not older than 1 Gyr. Thus,
this object situated at the distance of about 6 Mpc, is a
nearest candidate young galaxy in the local Universe.

S. Pustilnik, A. Kniazev, A. Pramskij. Published in
Astron.Astroph. 2005, 443, p.91-102.

Position {kpc)

Position (kpc)

Puc. 25. Uszobpasicenus DDO 68, nonyuennvie na BTA. Cnesa: uzobpasicenus 6 guivbmpe V, cnpasa: 6 y3xom
@unempe na aunuio H-anvpa. Ha epesxax nokazama c yeenuuenuem Konvyeobpasuas cmpykmypa. Homepamu
ommeueHbl ApKUe KoMnakmuvle obracmu, oas komopwix Ha BTA 6vliu nonyyenvl cnekmpwvl Xopouieco Kavecmed.
Bokpye DDO 68 nem eanrakmux, kKomopwvle Mo2iu Obl NpU8oOUmMv K HAOM00AeMOlU O03MYWEHHOU MOop@onocuu.
Tosmomy maxas mopgonocus yKasvleaem Ha 6eposimHoe HedagHee ClUusHUe.

Fig. 25. BTA images of DDO 68 in V-band (left) and net H-alpha light (vight). The insets on both images show blow-

ups of a ring-like structure. The numbers mark the bright knots for which the BTA spectropohotometry was obtained.
Since there are no galaxies in DDO 68 environment to induce the observed highly disturbed morphology, this

indicates probable recent merging.
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CIIEKTPO®OTOMETPHUSA I'AJTAKTHK
SEXTANS A u B: COIEPKAHUSA DJIEMEHTOB
B HII OBJACTSAX HW NIIAHETAPHBIX
TYMAHHOCTSAX

Ilo pe3ynbraraM CHEKTPOCKONMHM C JJIMHHON ILEIbIO
BeICOKOro KkadectBa ¢ TteieckoroM NTT ESO, ¢
UCIIOJIb30BAHUEM  MYJIBTHMOJIOBOTO  HHCTPYMEHTa
EMMI, «xnaccuueckuM T, - METOOOM  MOIY4EHbI
cojepxkanus dneMeHToB B 3-x HII obmactsax u 1
IUIAHETapHOU TYMaHHOCTH (PN) KapJINKOBOM
upperyysipHoil ramaktuku  Sextans A.  CopepixaHue
kuciopoga Bo Bcex Tpex HII obnactsix xopomo
COMNIaCylOTCs  JApPYr € JAPYyroM, CO  CpPEOHUM
12 + log (O/H) = 7.54 + 0.06. D10 MoaTBepxaaeT Ooiee
paHHHE pe3ynbTaThl O HU3KOHW METAJUIMYHOCTH Tasa,
MIOJY4YEHHbIE SMIHUPUYECKUMH METOAaMH C XyZIIIeH
toyHocteto.  ConepxaHue — Kuciopoga B ee
€IUHCTBEHHO! IJIAHETAPHOM TYMAaHHOCTH CYILIECTBEHHO
Beime: 12 +log (O/H) =8.02 £0.05. A conepkaHue
a30Ta elle HaMHOIrO BbIIIE. DTO CBOWCTBO MHO3BOJISIET
KjaccuUIPOBATh 3TOT 00BbEeKT Kak PN Tuma I.
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B moxoxeid u OMH3KOW K MPEOBIOyIIed TalakTHKe
Sextans B ¢ mMOMOIIBI0 KIaCCHYECKOTO METOIa OOWMIHS
3JeMeHTOB onpeenensl B 3-x HII obmacTsax u ogHOM U3
IUTaHEeTapHBIX TyMaHHOcTell (puc. 26). Hawmbonee
UHTEPECHBIM U3 PE3YJIbTaTOB SIBISIETCS OOHApy>KeHHe
60J'IbLLIOI>i Ppa3Hulbl B COACPKAHNUU TAKEJIBIX DJICMCHTOB
(dakTop 2.5+0.5). B aByx 6muskux HII obnactsax (70
k) cpexanee 12 +log (O/H) =7.53 £ 0.05, a y TpeTheid,
ynaneHHod oT HuX Ha 600 mK K CceBepo-BOCTOKY,
12 +log (O/H) =7.84 £ 0.05. DOtoT akr sBusgeTCs
OIHUM W3 TEPBBIX TBEPIBIX CBHICTEIBCTB PEIKUX
CIIydaeB XMMHUYECKOH HEOJTHOPOTHOCTH B KapIHKOBBIX
rajJakTHKax.

A. Kuases, C. IlycmunvHux, A. pamckuil, 8
compyonuuecmge ¢ E. Grebel (Basel) u D. Zucker

SPECTROPHOTOMETRY OF SEXTANS A AND
B: CHEMICAL ABUNDANCES OF HII REGIONS
AND PLANETARY NEBULAE

By results of the high-quality long-slit spectroscopy
with the ESO NTT multi-mode instrument EMMI we
obtained element abundances by the classical T, method
for 3 HII regions and 1 planetary nebula (PN) of the
dwarf irregular galaxy Sextans A belonging to a small
group just outside the Local Group. The oxygen
abundances in all three HII regions are well consistent,
with the mean value of 12+ log (O/H) = 7.54 = 0.06.
This confirms the earlier low value of its ISM
metallicity derived with the low accuracy. For its only
PN the oxygen abundance is significantly higher:
12 +1log (O/H)=8.02+0.05. This is even more
enriched by nitrogen that implies its classification as PN
Type L.

Puc. 26. Hzobpasxxcenue 00HOU u3  OaudCAUUUX
KAPIUKOBbIX — UPPeYIApHbIX — eanakmuk  Sextans B
(paccmosnue 1.36 Mnx), nonyuennoe na ESO NIT
meneckone 6 y3kom @Quivmpe Ha aunuio Ha, ¢
HANLOJICEHHbIMU RONOJICeHUAMU OnuHHOU wenu. [Lupuna
wenu 2" unu 13.2 nx Ha NPUHAMOM PACCMOSHUU.
Cooeporcanue kuciopoda 6 cesepnoul obnacmu HII-5
Ccywecmeenno gvlute, em 8 2 00aacmsx Ha 1020-3anaoe
HII-1 u HII-2, omcmosiwyux om HII-5 na 600. To suce
camoe Habniooaemcs 0ns snemenmog Ne, N, S u Ar.

Fig. 26. The ESO NTT image in the Ha line narrow
band of a nearby (D=1.36 Mpc) dwarf irregular galaxy
Sextans B, with the two used positions of long slit
shown. Width is 2", or 13.2 pc at the galaxy distance.
The oxygen abundance in the northern region HII-5 is
significantly higher than that in two south-western
regions HII-1 and HII-2, situated at 600 pc from HII-5.
The same is valid for the elements Ne, N, S and Ar.

In a nearby similar dwarf irregular galaxy Sextans B
the element abundances by T. method are obtained for 3
HII regions and 1 PN (Fig. 26). The most interesting
feature is a factor 2.5+ 0.5 difference in the heavy
element abundances between two HII regions nearly in
contact (70 pc) on one hand (mean value of
12 + log (O/H) = 7.53 £ 0.05), and the third HII region
about 0.6 kpc NE from  the  former
(12 + log (O/H) = 7.84 £ 0.05). This is one of the first
firm evidences for the rare cases of chemical
inhomegeniety in dwarf galaxies.

A. Kniazev, S. Pustilnik, A. Pramskij, in collaboration
with E. Grebel (Basel) and D. Zucker (Heidelberg,
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(Heidelberg, MPIA). Onybaukosano 6 Astron. J. 2005,
130, p.1558.

TPEXMEPHAS 3BE3/IHASL CTPYKTYPA
JUCKOBBIX 'AJIAKTUK
IIpoBeneHo  mH3ydeHHEe  MapaMeTpOB  3BE3AHBIX

MOJICUCTEM CIUPAIBHBIX TAJIAKTHK BHIUMBIX C peOpa.
HaiineHno, 4To TpaaueHTHl 3BE3[HON IUIOTHOCTH BIOJb
ocu 7 3aBHCAT OT Bo3pacTta 3Be3d. Bo Bcex
HCClleIOBaHHBIX TajmakTukax (NGC891, cm. puc. 27,
NGC4144, NGC4244, NGC4631, NGC5023, 1C2233,
IC5052) BBIABACHBI ~ TOJCTBIE JWCKH M Tajo.
OmpeneneHsl  mapaMeTpbl WX  MPOCTPAHCTBEHHOTO
cTpoeHusi. BriepBbie ompeeneHbl pa3Mephbl 3BE3JTHOTO
rajo rajakTHK MW HaHJAECHO, UYTO Tall0 HMEKT
CIUTIOCHYTYIO y TIOJIOCOB rajakTuk (¢opmy. [loctpoeHa
TpexXMepHas  OMIHPHYECKAsh  MOJCNIb  3BE3IAHOTO
CTPOEHUS CIIUPATIbHOU IaJIAKTUKHU.
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MPIA). Published in Astron. J. 2005, 130, p.1558.

A 3-D STELLAR STRUCTURE OF DISK
GALAXIES

Parameters of stellar subsystems of spiral edge-on
galaxies were studied. It was found that stellar density
gradients along the axis Z depend on stars age. Thick
disks and halos were discovered in all galaxies under
investigation (NGC891, Fig. 27, NGC4144, NGC4244,
NGC4631, NGC5023, 1C2233, IC5052). Parameters of
their spatial distribution were determined. The size of
galactic stellar halos was first determined, and it was
found that the shape of halos is flattened at the galactic
poles. A 3-D empirical model of stellar structure of a
spiral galaxy was built

* . 30"x 30% -

Puc. 27. DSS2 uzobpasicenue earaxmuxu NGC891 ¢ ykazanuem pacnonodiceHusi CHUMKO8 KOCMUYECKO20 MeleCKONnd
Xab66na (HST). Buympennum s1auncom noka3ana epanuya mMexicoy moacmoiM OUCKOM U 2al0, d GHEWHUM dITUNCOM —
epanuya 2ano. Ha epagurax npeocmaeneno pacnpedenenue uucienHol niomuocmu cmapwix 36e30 (RGB) u 36e30
npomedcymoyrnozo eospacma (AGB) edonv ocu Z. Touxa usmeHeHus 2padueHma coomseemcmsayem nepexooy om
moncmo2o oucka k 2ano. B none S2 nromnocms 3630 nadaem 00 ¢onoswix 3navwenuil npu Z = 23 knk.

Fig. 27. DSS2 image of the galaxy NGC891 with indicated location of Hubble Space Telescope images. The inner
ellipse denotes a boundary between the thick disk and halo, and the outer ellipse is for the halo boundary. The
diagrams show a numerical density distribution of old stars (RGB) and intermediate-age stars (AGB) along the axis
Z. A point where the gradient changes corresponds to a pass from the thick disk to halo. In the field S2 the star density

falls to background values at Z = 23 kpc.

W3ydeHo 3Be3mHOE CTpOCHHE 26 HPPETYIAPHBIX
rajJakTUK BUIUMBIX Iamms U ¢ pedpa. [lokazaHo, uto
W3MEHEHHs TUIOTHOCTH 3BE3]] pa3HOro BO3pacTa BIOJb
ocu Z MOpP(HOJOTHUSCKH MMOJOO0HBI AHATOTHYHBIM
M3MEHEHHSM BJOJb paauyca TaTakThK. Ha ocHoBaHWH
MOJyYCHHBIX  PE3YJIbTaTOB IOCTPOCHA TpEeXMEpHas

The stellar structure of 26 irregular face-on and
edge-on galaxies was investigated. It was shown that
variations of density of different-age stars along the axis
Z are morphologically similar to analogous variations
along a galactic radius. On a basis of obtained results a
3-D model of stellar structure of an irregular galaxy was
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MOJIENTb 3BE3THOT'O CTPOCHUS UPPETYISAPHON T'aJaKTHKH.
[TokazaHo, dYTO HWpPpEryJsApHBIE H  CIHUPAIBHEIC
TAJIAKTUKU TPUHAICKAT K OJHOMY KJIAacCy JHUCKOBBIX
rajakTuK. Pe3ynbTaTel OCHOBaHbBI Ha apXHBE TEJIECKOIA
nM. Xa00a.

H. A. Tuxonos u O.A. l'anazymounoeéa coémecmuo c¢
U.0. /lpozoosckum (CII6IY)

JAETAJIBHOE U3YYEHUE CBEPXCKOIIVIEHUS
TFAJJAKTHUK BOJIBINASA MEJABEJIUILIA

CBepxckormieHue ranakTuk bonbimas Mensenuna
(BM) — onno u3 Ommxaimux (z=0.06) KOMIIAKTHBIX, B
OpoeKIMu Ha HeOecHyo cdepy, CBEPXCKOIUICHHIA.
OOBeMHBIN KOHTPACT IDIOTHOCTH CHCTEMBI CKOTLICHHUN
[0 CPaBHEHHUIO C OKPYXKAIOIMIEH 00JaCThIO pa3MepoM
okono 150 Mnk paBeH 3 mo yMchy ramaktuk u 15 mo
YUCIly CKOIUIEHUH TajakTuK. Pacnosnarasch 10CTaTOYHO
H30JIMPOBAaHHO, CBEPXCKOIUIGHHE  yIOOHO TUTS
WCCIIEIOBAHMUS TOTO, Kak (opMUpPYIOTCS TOHXOOHEIE
cucteMbl. Kak OBUIO BBISBICHO B pe3yjbTaTe HAIINX
NpeAbAYLIINX HCCIenoBaHul, cuctemMa B BM B nenom
MMOMYMHSACTCS  XaOOJOBCKOM  3aBUCHMOCTH — MEXKIy
JIy4EBOU CKOPOCTHIO M PACCTOSTHUCM.

Ucnonb3ys HOBBIE NaHHBIE U3 KaTajgoroB 2MASS u
SDSS mbI onpenenuin, ¢ 60jee BHICOKOW TOYHOCTHIO U
CTEIICHBIO JCTANBHOCTH, CIEAYIOIINE XapaKTePUCTUKU
CBEPXCKOIUICHUS.
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ceerumocTu. ccnenosanne UK coiicte (¢punstp K)
CKOIUIEHHH TaJaKTUK OBUIO BBIOJHEHO OJXHOPOAHBIM
Ccroco0OM B TIpefeNax SKBHBAJICHTHBIX (PH3MUECKIX
obmacreit (B mpenmemax ONU3KOTO K BHPHAIHHOMY
pamuyca Ryy). OmpeneneHsl MONHBIE CBETUMOCTH H
BUpHAIbHBIE Macchl s 11 CKOMJIEHWH TaJaKTHK
(myueBble ckopocTH O6but B3sTHI U3 SDSS). CoctaBHast
(GyHKUMS CBETUMOCTH cKomieHnit BM  omnmceiBaercs
byukuueii [llexrepa ¢ mapamerpamu: M*g=-24.50",

=-0.98. UK cBeTMMOCTb CKOIUIEHUH TIajJaKkTUK
MIOKa3bIBAET TECHYIO KOppeNsiuio ¢ Maccoi (puc. 28),
mpu 3ToM oTHomieHue M/Lg Tarke pacrer ¢ pocToMm
Macchl (CBETHMOCTH) CHCTEMBI B XOPOIIEM COTJIACHHU C
3aBHCHMOCTBIO, ToydeHHOH Jlurom u np. (2004) mis

built. It was shown that irregular and spiral galaxies
belong to one class of disk galaxies. The results are
based on the Hubble Space Telescope archives.

N.A. Tikhonov, O.A. Galazutdinova
with 1.0O. Drozdovskij (StPetersburg)

in collaboration

A COMPREHENSIVE STUDY OF THE URSA
MAJOR SUPERCLUSTER OF GALAXIES

The Ursa Major (UMa) supercluster of galaxies is
one of the nearest (z=0.06) compact (in projection on
the celestial sphere) superclusters. The volume contrast
of density in the system of clusters in comparison with
surrounding region of size of about 150 Mpc is equal to
3 in the number of galaxies and 15 in the number of
clusters of galaxies. As the supercluster is rather
isolated, it is convenient for studying of how such
systems are formed. As was revealed in our previous
studies, the UMa system as a whole obeys the Hubble
relationship between radial velocity and distance.

With new data from the catalogues 2MASS and
SDSS we determined with higher precision and detail
level the following supercluster parameters.

Puc. 28. Coomnowenue maccer 8 npedenax Ry u K-
ceemumocmu y cxkonaenuii earaxkmuxk BM. Cniownvie
KpYotcKu — boeamvle CKOMIEHUs u3 kamanoza Jibenna,
nycmule — 6eonsie ckonnenus. Jlunus c naxionom 0.72 —
coomuoueHue, Komopoe Ovlio noayueno Jlunom u op.
(2004, ApJ, 610, 745) no Hezasucumoii 6vlOOpKe,
sxmouaiowell 93 ckonjieHus 2anaKmux.

Fig. 28. The ratio of mass within Ry to K-luminosity
for UMa clusters of galaxies. Solid circles denote rich
clusters from the Abell catalogue, empty circles are for
poor clusters. A line with slope 0.72 is the relation
obtained by Lin et al (2004, ApJ, 610, 745) for an
independent sample comprising 93 clusters of galaxies

The ratio of mass to IR luminosity. The study of
IR properties (the K filter) of clusters of galaxies was
fulfilled by a uniform method within equivalent physical
regions (within a radius Ryg, close to the virial one).
Total luminosity and virial mass were determined for 11
clusters of galaxies (radial velocities were taken from
SDSS). The compound luminosity function of UMa
clusters is described by the Schechter function with the
parameters M*g=-2450", 0=-098. The IR
luminosity of clusters of galaxies shows a close relation
with mass (Fig. 28), the ratio M/Lx is also increasing as
the system mass (luminosity) increases, in good
agreement with a relation obtained by Lin et al. (2004)
for a large sample of clusters of galaxies. The sum ratio
of mass to IR luminosity for UMa clusters is about 50 in
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OOJIBIION BBIOOPKH CKOIUICHHH ramakTtuk. CymmapHOe
otHoweHue maccel k MK-cBeTumMocTu i ckormieHuit
BM paBHO npumepHO 50 B CONHEYHBIX €IUHMLAX, YTO
COTJIacyeTcsl C JaHHBIMH IJIsi OOTaTHIX CKOTUICHHWH THIIA
Coma.

KpynHomacmitabHasi  cTpyKTypa B paiioHe
cBepxckomieHusl. M3BecTHO, 4dYTO pacmpezneicHue
TaJlaKTHK WMEET BOJIOKHHUCTYIO CTPYKTYDPY: CKOIUICHHS,
KaKk [paBWIIO, COCIMHEHbI BOJIOKHaMH, a HauboJee
OoraTble OOBIYHO HAXOMSATCSA B Yy3/axX IepecedeHus
BOJIOKOH. JlyueBble ckopoctH ranakTuk u3 SDSS (6osee
1000 B mpeaenax CHCTEMBI) IO3BOJIWIH BBISBUTH TPH
KPYIHBIX BOJIOKHUCTBIX CTPYKTYPBI, IMEIOLINX CpPEHHE
kpacueie cMeuienust z=0.051, 0.060 u 0.071. B stux
BOJIOKHAX PACIOJararoTcsi MPAKTHYECKH BCE CKOTUICHHS
BM. BosokHa moutu He HajararoTcs Jpyr Ha japyra B
KapTHHHOW TUTOCKOCTH M JOCTATOYHO NaJeKO OTCTOST
IpyT OT ApyTa IO JIydy 3peHHs, YTO YAOOHO Ui WX
HCCIICTOBAHHUS.
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Ilexy./sipHble ABUKEHHS B CBePXCKOIIeHUH. J[s
OTIpe/IeICHUs MIEKYISIPHBIX CKOpOCTEl OBbLIa coCTaBIIeHA
BEIOOpKAa C W3BECTHBIMH HM3MEPEHHUAMHU UCTICPCHH
ckopocreit 3 SDSS 6onee yem 400 ramakTUK paHHHX
TUIOB, BXOJALIMX B COCTaB CBepxckorwieHus bM
(ckoruTeHUs U BOJIOKHA) W CKOIUICHWHA M3 OJMKAWIINX
ero OKPECTHOCTEM. C [IOMOIIBIO MeToaa
(dyHIaMEHTaIbHOM  TUIOCKOCTH  OBLIM  OHpeJiesIeHbI
MEKYIAPHBIE JIBHOKEHHS. ITonaTBepxkneH panee
TOJTyYCHHBIH HAMH pe3yabTar Ha OCHOBE
(hoToMeTpHYECKHIX HU3MEpeHUI c ITOMOIIBI0
cootHomenus: Kopmenau, uro cuctema B bBM B 1iesiom
MOMYUHSETCS ~ XaOONOBCKOW — 3aBHCHMOCTH  MEXKIY
CKOpOCTBI0O H paccrosHEeM (puc. 29). B cpemHem
WHAWBUIYANbHBIE TEKYISIPHBIE CKOPOCTH CKOTUICHHA
HEBEJMKH U HE MPEBBILIAI0T OIKMOOK H3MepeHuit Oosee
gyeM B 1.5 paza. B menoM kapThHa TEKYJISPHBIX
ckopocTeil B OKpecTHocTH BM He mpoTHBOpEUHT
HAOJIOAaeMOMY KOHTPACTY IUIOTHOCTH UM OIICHKE
HHTCI’paﬂbHOﬁ MacCChbl CUCTEMBI.

@.I'. Konwvinosa, A.H. Konvinos

solar units what is consistent with data for rich clusters
of the Coma type.

A large-scale structure in the supercluster region.
It is known that the distribution of galaxies has a
filamentary structure: as a rule, the clusters are
connected by filaments, and usually the richest clusters
are located at intersections of filaments. Radial
velocities of galaxies from SDSS (more than 1000
within the system) allowed to reveal three large
filaments with average red shifts z=0.051, 0.060 un
0.071. Practically all UMa clusters are in these
filaments. The filaments almost don’t superimpose in
the image plane and are rather well separated along the
line of sight what is convenient for studying them.

. Puc.29. Jluacpamma Xabbna ona cxonneHui cucmemsl
6 BM u oxpyorcarowjux ee ckonnenuii 6 npedenax 70 Mnx.
Vkazanuvie  owubku  coomeemcmeyiom — ouiubke
cpednezo paccmoanusa ckonnenus. CnaowHble Kpy#CKU —
ugenot BM. Vkazanoei  cxonnenus ¢ 6onvuiumu
NeKYAPHLIMU CKOPOCHAMU.

Fig.29. The Hubble diagram for clusters of the UMa
system and its surrounding clusters within 70 Mpc.
Indicated errors correspond to the average distance
error of the cluster. The solid circles are for UMa
members. The clusters with large peculiar velocities are
indicated.

Peculiar motions in the supercluster. To
determine peculiar velocities we drew a sample from
SDSS with known measurements of velocity dispersions
of more than 400 galaxies of early types belonging to
the UMa supercluster (clusters and filaments) and
clusters from its nearest vicinity. The peculiar velocities
were determined by the method of fundamental plane.
We got a confirmation of our earlier result obtained on
the basis of photometric measurements by means of the
Kormendy relation that the system in UMa in general
follows the Hubble relationship between velocity and
distance (Fig. 29). On the average the individual
peculiar velocities of clusters are not large and do not
exceed the measurement errors more than 1.5 times. On
the whole, the picture of peculiar velocities in UMa
vicinity does not contradict to the observed contrast of
density and the estimation of integral mass of the
system.

F.G. Kopylova, A.1. Kopylov



