39 OTYET CAO

HUccaenoBanuss B
ONITHYECKOM CEKTOpe

BHeranakruueckas aCTPOHOMMHA

Tanakmuku ¢ 2100a1bHbIM RPOMUEOSPAUECHUEM
2as3a u 36e30

NGC 2551: PA=55°

NE Swi

2009

SAO REPORT

Investigations in the
Optical Department

Extragalactic astronomy
Galaxies with Global Counterrotation of Gas and

Stars

NGC 5631: PA=140°

sgl] : NW

Puc. 21. Pacnpedenenue nabniooaemvix ayuesvix ckopocmeii (BTA/SCORPIO) 2a306020 u 36€30H020 KOMNOHEHM
800716 bobuiol ocu oucka eanakmuku NGC 2551 (cnesa) u eanakmuxu NGC 5631 (cnpasa).

Fig. 21. The distribution of the observed radial velocities (BTA/SCORPIO) of the gas and stellar components along
the major axis of the galactic disk in NGC 2551 (left) and NGC 5631 (right).

COFﬂaCHO COBPECMCHHBIM MpeaACTaBJICHUAM
3HAYUTEIBHYIO POJIb B DBOJIOIUM T'aIAKTHK HIPAET HX
B3aUMOJIEHCTBHE, B TOM YHCIIE ¥ MOMJIOMICHHUE
KapJUKOBBIX CIOYTHUKOB. B 3TOM cilyyae JOJDKHEI
HaOJTIOIATHCS CHCTEMBI, B KOTOPBIX TA30Bast U 3BE3IHAS
MOJICHCTEMBI MIMEIOT DPAa3HOe HalpaBlICHHE BPAIICHUSI.
IToka W3BECTHO BCETO OKOJO JECATKA TalaKTHK, B
JIICKaX KOTOPBIX ra3 BPAIAeTcs B MPOTHBOMOIOKHYIO
CTOPOHY OTHOCHTENBbHO 3Be3l. [loaTomy oOHapyxeHue
KQXIOr0 HOBOTO OOBEKTa MPEACTABIACT OOJIBIION

HHTEpEC.

Crnextpansuble  HaOmopenus  (BTA/SCORPIO,
BTA/MPFS) noka3zanu, 4To B JIMH30BHIHBIX TaJIAKTHKAaX
NGC 2551 " NGC 5631 CYIIECTBYIOT
KpynHoMmaciitabHble  JUCKA  MOHM30BAaHHOTO  Tasa,
BpalaoIimecs B MPOTUBOIOJIOXKHYIO  CTOPOHY
OTHOCHUTEILHO 3Be3guoro gamcka. B NGC 2551

IUIOCKOCTH Ta30BOT0 M 3BE3JIHOIO JUCKOB COBIAJAIOT, a
B NGC 5631 ra3oBblii JucK UMeeT HEOONBIION HAKIOH
OTHOCHUTEINBHO 3Be31HOTO (pHc. 21). MBI cunTaeM, 4To B
STHX TaJIAKTHKaX HAOIIOJAIOTCS JBE ITOCIIEAOBATEIEHBIE
CTaJIu¥ TIOTJIOMICHUSI MaJOMAacCHBHOTO 0OOTaToro razom
cmyTHHKa  (Mamblii  MepxkuHr). Takoe  coObiThe
MIPEACTaBIsAET COOOW KITIOYEBOW dTam (OpPMHUPOBAHUS
JIUH30BHUHBIX TaJAKTHK B OTHOCHUTEIHHO OCIHOM
OKPY)KCHUH.

O.K Cunvuenxo (TAAL MTY),
B.JI Agpanacves. AJ, 694, 1550 (2009).

A.B. Moucees,

According to the modern concepts, a significant role

in the evolution of galaxies has to be played by their
interactions, including captures of dwarf companions. In
this case we should observe the systems in which the
gas and stellar subsystems have different directions of
rotation.
So far we know only about a dozen galaxies, in whose
disks the gas rotates in the opposite direction relative to
the stars. Therefore, the discovery of each new object is
of great interest.

The spectral observations (BTA/SCORPIO,
BTA/MPFS) showed that in the lenticular galaxies
NGC 2551 and NGC 5631 there are large-scale disks of
ionized gas rotating in the opposite direction relative to
the stellar disk.

In the NGC 2551 the planes of the gas and stellar disks
coincide, while in NGC 5631 the gas disk has a small
slope relative to the stellar disk (Fig. 21).

We believe that in these galaxies two successive stages
of capture of a low-mass gas-rich companion (small
merging) are observed.

This event represents a key stage in the formation of
lenticular galaxies in a relatively poor neighborhood.

O.K. Sil’chenko (SAI MSU, Moscow), A.V. Moiseev,
V.L. Afanasiev. AJ, 694, 1550 (2009).
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Okonosoepnan Kasepna zopavezo 2asza ¢ Mrk 334

[IpoBeneHo  mWccnemoBaHWE ~ KUHEMATHKH |
mopdosorun  ceiiepToBckoit  ramaktuku  Mrk 334
metonamu 3D-criektpockonuu (puc. 22). Ha riyGokux
CHMMKaX TaJIAKTHKH OOHApy>KeHbl KPYMHOMACIITaOHbIC
(uaMeHThI, CBsA3aHHbIE C NPWIMBHBIM pa3pyLICHUEM
rajakTuku-cnytHuka. B Mrk 334 naGmronmaercs
KOHCYHas (1)8.33 CJIIMSIHHUA TaJlaKTUKH C MACCHUBHBIM
CITy THHKOM.

[epepacnpenenenue BelecTBa B JTACKE
CIOCOOCTBYET KaK aKTHBHOCTH spa, TaK U OypHOMY
3Be34000pa30BaHUI0. IJTOT IPOILECC B OKOJOSICPHOU
00JTacTH HACTOJNBKO WHTCHCHUBEH, YTO €ro BKJIAH B
CYMMapHYIO HOHH3AIHIO Ta3a MPEBOCXOANUT TaKOBOH OT
AKTUBHOTO S7Ipa.

HcTeuenne raza u3 sapa TaJakTHKH CO CKOPOCTSIMH
okonmo 200 KM/c MBI  HHTEPIPETHpPYEM  Kak
raJlaKTHYCCKU T CBEpXBETED, COTIPOBOKIAFOIIHUH
LEHTPAILHYIO  BCIBIIIKY  3BE31000pa3oBaHus. ITO
OPE/NONIOKEHHE  COMIAaCyeTcss ¢  ACHMMETPUYHBIM
pacnpenencHue SIPKOCTH Ha PEHTTECHOBCKOM
M300paKEHUM  TaJNaKTHKH. B JIUCKe  TallakKTUKU
oOHapykeHa KaBepHA, 3allOJHCHHAS WOHW30BAaHHBIM
ra3oM HU3KOH IUIOTHOCTU. 3HAYHUTENBHBIC OTKIOHECHUS
Jy4eBBIX CKOPOCTEH HOHHM30BAHHOTO Ta3a OT MOJIENH
KpYrOBOTO BpAamIeHHS B ATOH OONAaCTH COTJACYIOTCS C
HIel 0 MpoJieTe sAjpa CIyTHUKA 4epe3 JUCK OCHOBHOMU
TaJIaKTHKH.
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Circumnuclear Cavern of Hot Gas in Mrk 334

A study of the kinematics and morphology of the
Mrk 334 Seyfert galaxy using the techniques of 3D
spectroscopy was made (Fig. 22). The deep images have
revealed large-scale filaments associated with the tidal
destruction of a companion galaxy. Mrk 334 is observed
during the final stage of its merging with a massive
companion.

The mass redistribution in the disk results in an
intensification of nuclear activity and in a burst of star
formation. This process in the circumnuclear region is
so intense that its contribution to the total ionization of
gas exceeds that of the active galactic nucleus.

We interpret the nuclear gas outflow with velocities
of around 200 km/s as a galactic superwind that
accompanies the violent star formation burst.

This suggestion is consistent with the asymmetric
brightness distribution in the X-ray image of Mrk 334.

A cavern is detected in the galactic disk, filled with low-
density ionized gas. Significant deviations of radial
velocities of the ionized gas from the model of circular
rotation in this region are consistent with the idea of the
companion’s nucleus passage through the disk of the
main galaxy.

A6, arcsec
o
T

—Aa, arcsec

Puc. 22. Habnrwoenus Mrk 334 (FTA/SCORPIO): Cnesa - enyboxuil chumok 6 noioce R; cnpasa - none ckopocmet
UOHUZ0BAHHO20 2A30 NOCAE GOIMUMAHUS MOOCTU PEYAPHO20 EPAUCHUS C HATONCCHHbIMU USOIUHUAMU APKOCMU 8
aunuu Ho. K 102y om sdpa eévidensemcst 001acmo NeKyIsphblx CKOPOCMmell, YKa3blearouwux Ha nposien CRymHuka 4epes

OUCK 2ANAKIMUKU.

Fig. 22. Observations of Mrk 334 (BTA/SCORPIO): Left - a deep image in the R-band; right — the ionized gas
velocity field after subtracting the model of a regular rotation with superposed contours of brightness in the H, line.
A region of peculiar velocities is identified to the south of the nucleus, indicating the passage of a companion through

the disk of the galaxy.

A.A. Cmupnosa, A.B. Moucees. MNRAS, 401, 307

(2010).

A.A. Smirnova, A.V. Moiseev. MNRAS, 401, 307 (2010).
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I'anakmuueckuit gemep 6 NGC 4460

B H,-0030pe OaM3KHUX TaJlakKTHK, TPOBEIEHHOM Ha
BTA (C.C. Kaitcun n W.JI. Kapauenunes A&A, 2008),
oOHapy)keHa spKas MPOTSKECHHAS TyMaHHOCTb BOKPYT
JIMH30BUHON raJIaKTUKH NGC 4460. AHanu3
nabmonenunit (BTA/MPFS u SCORPIO) mnokazan, 4ro
9TO - BHIOPOC Ta3a HaJ IUIOCKOCTHIO TaJaKTHKH CO
ckopocteto  ~130kmM/c  wiIm  Tak  Ha3BIBaeMBIH
«ranaktnaeckuid Berep» (puc. 23). [IpuunHoi BEIOpOCa
SIBIIIETCSI  KOJUICKTHBHOE JIEHCTBHE BETPOB MOJIOMIBIX
MACCHBHBIX 3B€3]] M CBEPXHOBBIX, HAaXOMISIIUXCS B
LEHTPaLHOW 00JacTH ranmakTuku. I[lpu 3TOM Bce
COBPEMEHHOE 3BE3/1000pa30BaHHE COCPEJOTOYCHO B
KOMIAKTHOH 0071acTH pagnycoM ~ 1 KiK.

CymmapHas KUHETUYECKas SHEPIUs
BBIOPOIIICHHOTO Ta3a B HECKOJILKO Pa3 MEHBIIE, YeM IS
W3BECTHOI'O  TaJlaKTU4eCKOro BeTpa B  OJNM3KOi
raaktuke NGC 253, 4Yto O0OBACHAETCS 3aMETHO
MEHBIIUM TEeMIIOM 3Be3noo0pazoBanus B NGC 4460.
PaccmoTpeHsr MIPUYUHEI, IO IICPKUBAFOIITIEC
3Be3gooOpaszoBanne kak B NGC 4460, Tak U B Ipyrux
CHIIBHO HW30JIUPOBAHHBIX JIMH3OBHIHBIX TaJaKTHKAX
MectHoro O6Bema.

HawnbGonee BepoATHON SBISETCS THUIIOTE3a O TOM,
9TO 3Be34000pa3oBaHWE B HUX  IOJNHUTHIBAETCS
MaJiecHueM OO0JIaKOB MEXTalaKTUYeCKOTO Tas3a, MphYeM
3TOT HpoIecC Ha KOCMOJOTHYECKOM IIIKane HOCUT
MOHOTOHHBIH, 03 CUJIBHBIX BapUallMid XapakTep.
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A.B. Moucees, 1.J]. Kapauenyes, C.C. Katicun.
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Galactic Wind in NGC 4460

In the H, survey of nearby galaxies, performed at
the BTA (S.S. Kaisin and 1.D. Karachentsev A&A,
2008), a bright extended nebula around the lenticular
galaxy NGC 4460 was discovered. An analysis of the
observations (BTA/MPFS and SCORPIO) has shown
that this is an outflow of gas above the plane of the
galaxy at a velocity of around 130 km/s or the so-called
«galactic wind» (Fig. 23). The cause of this ejection is
the collective action of the winds of young massive stars
and supernovae, located in the central region of the
galaxy. Interestingly, all the modern star formation is
concentrated in a compact area of a radius of around
1 kpc.

The total kinetic energy of the ejected gas is several
times smaller than for the well-known galactic wind in
the nearby galaxy NGC 253, which is explained by a
significantly lower rate of star formation in NGC 4460.

We discussed the causes supporting the star formation
both in NGC 4460, and in the other extremely isolated
lenticular galaxies of the Local Volume.

The most likely hypothesis is that the star formation in
them is fueled by the infalling clouds of intergalactic
gas, while this process has a monotonous character on
the cosmological scale, without strong variations.

Puc. 24. NGC 4460 (BTA/MPFS, FHTA/SCORPIO,).
Cunum yeemom NOKA3aHO pacnpedenieHue sSpKocmu 8
36€30HOM KOHMUHYYMe, KPACHbIM - UOHUZ08AHHO20 2a43d
6 aunuu H, Keaopamom ewidenena obracmo,
nabmooaswascs ¢ 3D-cnekmpocpagpom MPFS. /s nee
npusedeHo none CKOpocmeli UOHUZ08AHHO20  2a3d
(cnesa) u kapma omnowenus Jaunuu [SIJ/H, c
KoHmypamu uszoopasicenus ¢ H, (cnpasa).

Fig. 24. NGC 4460 (BTA/MPFS, BTA/SCORPIO). Blue
colour indicates the distribution of brightness in the
stellar continuum, red - the ionized gas in the line of H,.
The square isolates the region observed with the 3D-
spectrograph MPFS. The bottom plots present its
velocity field of ionized gas (left) and the map of the
[SII]/H, lines ratio with the contours of the image in the
H, (right) .

A.V. Moiseev, I.D. Karachentsev, S.S. Kaisin.
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Cnexkmpononapumempuyieckue HaoaoeHus

AKMUBHbBIX ;u)ep 2ANNAKmMUK

[IpoBenens CHEKTPOMOJIIPUMETPUIECKUE
HAOJIFOICHUS] BBIOOPKH AaKTUBHBIX TaTaKTUYCCKHUX SIEP
(PTA/SCORPIO). 3aBucuMOCTb CTENEHH MOJSIPH3ALIH
OT JUIMHBI BOJIHBI MPOAHAIM3UPOBaHA ¢ yueToM 3¢ dexra
(bapazieeBCKOT0 BpallleHHs! IUIOCKOCTH IOJSIpU3aluy Ha
JUIMHE cBOOOJHOTO mpobera GpoToHa B 3aMarHHYEHHOM
aKKpEeLMOHHOM Jucke. Ha ocHOBe TpaJuIMOHHBIX
MOJIeNieii  aKKPELMOHHBIX  JMCKOB,  OIPEJIe/ICHbI
BEIMYMHA W PaClpe/e]eHHe MArHUTHOTO MOJISL U psija
(bu3MUECKUX TapaMeTpoB aKKpPELMPYIOIIEH I1a3Mbl
BOJM3M TOPHU3OHTA COOBITHI CBEPXMACCHBHON UYepHOU
JIBIPBI.

OrneHeHO BIMSAHHE CIMHA BpallaloIieicss 4epHoi
JbIpbl  HAa  BEJIMYUHY ONTHUYECKOW  IOJISIpU3ALUU
N3JTy4YCHUA AKTHUBHBbIX TaJIaKTUYCCKHUX Aaep.
OOHapy»XeHO, 4TO UMeeTCsl ci1adasi KOpPewsaLus MExXIy
CTEINECHBIO TOJSPU3AIMKM W MAaccoi 4YepHOW IbIpbl, H
JIOBOJIbHO 3aMETHAasi MEXIy II0Ka3aTeleM CTEIeHU B
3aBUCUMOCTU TOJISIpU3aLMU U MAacCOd YEpPHOW JIbIPHI
(puc. 24).
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Spectropolarimetric  Observations of Active
Galactic Nuclei

Spectropolarimetric observations of a sample of
active galactic nuclei (AGN) were conducted with the
BTA/SCORPIO. The wavelength dependence of the
degree of polarization is analyzed taking into account
the effect of Faraday rotation of the polarization plane
on the mean free path of a photon in a magnetized
accretion disk. Based on the traditional models of
accretion disks, we determined the strength and the
distribution of the magnetic field and a number of
physical parameters of the accreting plasma near the
event horizon of a supermassive black hole.

The effect of the spin of a rotating black hole on the
optical polarization of the active galactic nuclei
radiation was estimated. We found that there is a weak
correlation between the degree of polarization and the
mass of a black hole, and a quite noticeable correlation
between the exponent, depending on the polarization,
and the mass of a black hole (Fig. 24).
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Fig. 24. The dependence of linear polarization and the index of power dependence n on the mass of the black hole.

B.JI. Agpanacves,
T.M. Hayenuweunu,
(I'AO PAH).

FO.H. I'neoun,
C.JI. Bynuea

H.B. bopucos u
M IO. I[Tuomposuy,

V.L. Afanasiev, N.V. Borisov and J.N. Gnedin,
T.M. Natsvlishvili, M.Y. Piotrovich, and S.D. Buliga
(MAO RAS).
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bnuskaa kapaukoeasa canakmuxka ¢ camou
HU3KOU Memaiiu4HOCmbl0 U O4YeHb HU3KOU
HOBEPXHOCHIHOU APKOCHIbIO

Cnextpansuble  Habmonenust  (BTA/SCORPIO)
TIOKa3aJIM, YTO MEX3Be3/1Has cpela B BUANMOH ¢ pedpa
kapiukoBo# ranaktuke SDSS J0926+3343 (puc. 25, 26)
HUMEEeT METAJUIMYHOCTh Z=Z, /35 - caMylo HU3KYIO Cpeau
THICSY W3BECTHBIX TaaKTHK, HaXOISLIMXCS BHYTPH
ctepsl ¢ paguycom 20 Mrc.

AHamm3 (HOTOMETPHUUECKHUX CBOWCTB M H3MEpEHHE
LIEHTPAJIbHOM NOBEPXHOCTHOM  SPKOCTH  IO3BOJIAET
OTHECTH €€ K 00BEKTaM OYeHb HU3KOHM MOBEPXHOCTHOM
sspkoct (VLSB). TI'anmaktuka HaxoguTcsl B OOJIBIION
obmactu (>16 MIiC) ¢ HHU3KOW IMJIOTHOCTHIO TaJaKTHK
(Botim Lynx-Cancer). Ilo nabmromenusim B jmHuU HI
21 cM Ha pamuoreneckone B HaHca, HalijieHO, 4TO 3Ta
rajakTdka oOdYeHb Oorara ra3oM, C OTHOILEHHUEM
M(HI)/Lg = 3 (B COTHEYHBIX €MHULIAX).

Mo ee SDSS-m300pakeHUsIM HaWIEHO, YTO OHA
nMeeT HeoOBIYHO TOoJIyOble IIBeTa BO BHEIIHEH YacTH.
CorilacHO ~ 3BOJIIOLIMOHHBIM ~ TpeKaM 3TH  IIBETa
COOTBETCTBYIOT BO3pacTaM CaMOTO CTapor0 BHIMNMOTO
3BE3JHOr0 HaceJaeHus oT 1 1o 3 Mipa. JIET, 4YTO HAMHOI'O
MeHbIIle 00bIYHO HabmromaemMoro B ramakTtmkax (10-13
MJIPII. JIET).
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The Most Metal-Poor and Very Low Surface
Brightness Nearby Dwarf Galaxy

Spectral observations (BTA/SCORPIO) have shown
that the interstellar medium in an edge-on dwarf galaxy
SDSS J0926+3343 (Fig. 25, 26) has the metallicity of
7=7, /35, the lowest of thousands of known galaxies
located within the sphere with a radius of R=20 Mpc.

A photometric study of the galaxy allows to identify
it as a very low surface brightness object (VLSB).
The galaxy is located in a vast region of low number
density of galaxies, the so-called Lynx-Cancer void,
with the size of more than 16 Mpc. From the
observations in the HI line with the Nancay Decimetric
Radio Telescope at 21 cm, it was found that
SDSS J0926+3343 is very rich in gas, with the ratio
M(HI)/Lg=3 (in solar units).

On its SDSS images the galaxy has unusually blue
colours in its outer parts.
According to the evolutional tracks, they correspond to
the age of the oldest visible stellar population of
1-3 Gyr, that is much smaller than the one typically
observed in the galaxies (10-13 Gyr).

Puc. 25. Bepxnuu pucynox — SDSS-uzobpadsicenue
eanaxkmuxu SDSS J0926+3343 6 punbmpe g; cpednuii —
ee uzoopaxcenue ¢ puibmpe SED665 (FTA/SCORPIO)
C HAHECEHHbIM NONONCEHUEM WeTU, HUICHUIL - CNeKmp C
HOJIHBIM 8PEMEHEM IKCNO3UYUU 75 MUH. 8 NOJONCEHUU
wenu, NoKA3aHHOM ebiule. B muodicneu uacmu uden
omuccuonnwiii cnexmp 2-x HII obnacmeti na cegepo-
B0CMOYHOM KPAIO OUCKA.

Fig. 25. Top: SDSS J0926+3343 galaxy g-filter SDSS
image, middle - the galaxy image in a medium-width
filter SED665 (BTA/SCORPIO) with the slit position
superimposed,; bottom - a spectrum with the total
acquisition time of 75 min. obtained with the slit
position shown above. In the lower part the emission-
line spectrum of two HII regions at the NE edge of the
galaxy is seen.
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3aMedaTenbHO, YTO B TOM )K€ CaMOM BOiile Ha
paccrosaun 1.6 Mnc ot J0926+3343  panee
OTOXIECTBJIEHA  JApyras  HEOObIYHas  TaJaKTHKa,

DDO 68. Ona nmeeT METAIIIMYHOCTh ONH3KYIO K Z, /35
U TaKXkKe SIBISETCS OdYeHb Oorartoil razoM. BospacTsl
caMbIX CTapbIX BHIUMBIX 3Be3q B DDO 68 He
npeBbliatoT 1 mupa ner. HaliieHo Taxke HECKOJIBKO
JPYTHX TaIaKTUK C OYEHb HHU3KOH METaIIMYHOCTBHIO,
MIPUHAUISKAIINX 3TOMY BOHY.

SDSS J0926+3343
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OTu pe3ynbTaThl yKa3blBalOT Ha TO, YTO YCIIOBUSI B
BOMIax, MO-BHJIUIMOMY, SIBIISIFOTCS Gonee
ONaronpUsATHEIMU 110 CPAaBHEHUIO C YCIOBUSMH B Ooiee
IUIOTHOM OKPY)XEHHH JUIS MEUICHHOM DBONIOLMH U
Ooee o3mHETO 00pPa30BaHUS KAPIUKOBBIX TATAKTHK.

C. Ilycmunenux, A. Tennsaxosa, A. Kusses
Keiinmayn), K.-M. Mapmsu  (Ilapudsicckasn
A. Bypenkxos. MNRAS, 401, 333 (2010).

(FOAAO,
06c.),

Hcmopus 36e30000pazosanus KDG 61 u KDG 64,
onpeoeneHHas no OAHHBLIM CHEKMPOCKORUU U
ouazpammam yeem-36e30Has eTUYUHA

Omnpenenena WCTOPHUsT 3Be31000pa3oBaHUs  JIBYX
kapiukoBbeix dE/dSph ranmaktuk, KDG 61 u KDG 64
(UGC 5442), npuHamiexamux  OIM3KOW  TpyIe
raiaktuk M 81. JIn KOJWYECTBEHHOIO aHalu3a
HCTOPHH 3BE31000pa30BaHMs HCIOJIB30BAIUCH MPSMbBIC
m3obpaxxkenuss (HST/ACS) u wuHTEerpanbHBIC CIIEKTPHI
(BTA/SCORPIO).

B wu3y4YeHHBIX ramakTHKax IpeodagaeT CcTapoe
3BE3/THOE HaceleHue (¢ Bo3pacToM okojio 12-14 mupg.
net) Huskou metammaHoct ([Fe/H] ~ -1.5). B obenx
rajakTukax ObUIM Tarkke oOHapy)KeHbI 3Be3[bl ¢ Oosee
BBICOKOW METaUIMYHOCThI0. OHHM  c(HhOPMUPOBATUCH
npumepHo oT 1 o 4 mupa. jer Hazaa. CBeTUMOCTH
KDG 64 Hnxe, a HOBepXHOCTHAsI APKOCTH BBIIIE, YEM Y
KDG 61, HO 00€e ranakTHKy 3aHUMAIOT IPOMEXYTOYHOE
M0 CBETHMOCTU TMOJIOKeHWe Mexay spkumu dE
rajakTukamu, kak, Hampmmep, NGC 205, u Oonee
Ca0bIMU  ONMM3KUMH TaJTaKTUKaMH, KakK, HampuMmep,
Sculptor.

B obenx ramakTimkax He OOHApyXEHO IPH3HAKOB
raza (HI wnm noHW3oBaHHOTO). BhIMONHEHHBIE HaMU
HU3MEPEHUS JTYyUEBOM CKOPOCTH 3BE3JHOM COCTABIISIIOIIEH

2009 SAO REPORT 44

Remarkably, in the same void, at the distance of 1.6
Mpc from J0926+3343, a very unusual galaxy DDO 68
was earlier identified as well. DDO 68 has the
metallicity very close to Z, /35, it is also very gas-rich.
The age of its oldest visible stellar population is about or
less than 1 Gyr. Several other very metal-poor dwarf
galaxies are as well found to belong to this void.

Puc. 26.  Cnexmp  cymmapHnozco  usnyueHus  O08YX
Hlil-o6racmeii J0926+3343. Buouer munuunvie TUHUU
ons manomemannuunou HIl-obnacmu - banemeposckas
cepusi 6ooopooa, [OII]3727, [OIll]4959,5007, crabvle
aunuu [OIII]4363, Hel5876, [SI1]6717,6731.

Fig. 26. The spectrum of emission of two HII regions in
the galaxy SDSS J0926+3343. The lines typical of a
low-metallicity HII region are seen: Balmer series of
atomic  Hydrogen, strong ionized oxygen lines
[O11]3727, [OIl1]4959,5007, faint lines [OIlI]4363,
Hel5876, [S11]6717,6731.

These results indicate that the void environment is likely
more favorable for a slow evolution and a later
formation of dwarf galaxies than the environment in
denser regions.

S. Pustilnik, A. Tepliakova, A. Kniazev (SAAO, Cape
Town), J.-M. Martin (Paris Obs.), A. Burenkov.
MNRAS, 401, 333 (2010).

Star Formation History of KDG 61 and KDG 64
from Spectroscopy and Colour—Magnitude
Diagrams

We determined the star formation histories of two
dE/dSph galaxies, KDG 61 and KDG 64 (UGC 5442),
belonging to the nearby M 81 group of galaxies. Direct
images (HST/ACS) and integrated light spectra
(BTA/SCORPIO) have been used for the quantitative
star formation history analysis.

These galaxies appear to be dominated by the old stellar
population (with the age of approximately 12—14 Gyr)
of low metallicity ([Fe/H] ~ -1.5). We also detected the
stars that formed about 1 to 4 Gyr ago in both galaxies
with somewhat higher metallicities.

KDG 64 is slightly less luminous and it has a higher
surface brightness than KDG 61, but both galaxies are
nearly at midpoint of the Iuminosity sequence
connecting the bright dEs, like, for example NGC 205,
and the smaller local dwarfs, like, for example, the
Sculptor.

There is no sign of a gaseous component in none of
the two galaxies (HI or ionized gas). On the basis of our
radial velocity measurements of the stellar components,
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HE TMOATBEPAWIM TMPEANOJOKEHHs O TOM, 4YTO
OOHapy)XCHHbIC B HAIPaBICHHH TalakTUK obOmaka HI
MIPUHAIICIKAT WM.
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we reject previous suggestions that the earlier
discovered HI clouds are associated with the dwarfs.
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Puc. 27. Juacpammol yeem-36e30uasn eenuuuna xapaukosvix earakmuk KDG 61(cresa) u KDG 64 (cnpasa). Jlunuamu

0003HAYeHbl HadyaHCKue meopemudecKue 36e30Hble U30XpPOHbL,

coomeemcmeyrouwjue cpeOHeMy eospacmy U

MEMANIUYHOCMU OCHOBHBIX NU30008 36630006]%1306617—!14}1. Vkazan so3pacm Kascootl U30XpPOHbL 6 M/zpd aem u

memannuurnocmo [Fe/H].

Fig. 27. The colour-magnitude diagrams of the dwarf galaxies KDG 61 (left) and KDG64 (right). The Padova
theoterical stellar isochrones corresponding to the mean age and metallicity of the detected star formation episodes
were overplotted. The isochrones are labelled with the age in Gyr and [Fe/H] metallicity.

Msr takke Hamwm, yto HII-o6macTh, koTopas panee
cuuranace mnpuHaiexameil ranaktuke KDG 61, Ha
caMOM JIelie acCOIMUpPYeTcs ¢ MpuinBHEIM HI-moTokom
U TIPOCTO MPOCIHPYETCS Ha TAJIAKTHKY Ha JIyde 3pEeHUs.
B Hammx mccneqoBaHUSAX MCIIONB30BAIUCH JBA TIOAXO0A
(puc. 27), xoTOpBIE B3aWMHO IOMOJHAIOT APYT APyTa:
npubmkeHue guarpamm  1Ber-BenmmuuHa (CMD) u
HHTETPaJbHBIX CIHEKTPOB rajmakTuku. O0a Meronma
XOpOIIIO  COMIACYIOTCS,  NPHYEM  amPOKCHMAIUSI
CIIEKTPOB MOXET JaTh 0ojiee TOYHOE OrpaHHUYCHHE I10
METAJTHYHOCTH.

JI. Maxaposa, M. Konesa (Kanapckuii UH-M
acmpogusuku, Obc. u Yu-m Jla Jlacyna, Hcnanus),
. Makapos, @. Ilpwuvers (Obc. u Yu-m Jluona,
Dpanyust).

We have also found that the HII knot previously
suggested to belong to KDG 61 is in fact a tidal HI flux
that is projected on the galaxy on the line of sight.

In our studies we made use of two complementary
approaches (Fig. 27): the colour-magnitude diagram
(CMD) fitting and full spectrum fitting. The two
methods are consistent with each other, and the full
spectrum fitting can give somewhat finer constrains on
the metallicity.

L. Makarova, M. Koleva (Ins. de Astrofisica de
Canarias, Obs. and Univ. de La Laguna, Spain),
D. Makarov, P. Prugniel (Obs. and Univ. de Lyon,
France).
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Hlaposwvie ckonnenua u UCMOPUA ICOTIOUUU
NGCI147

Msl u3yyaeM IIApOBBIC CKOIUICHUS B OOBEKTaX C
nmpeodialaHueM CTaporo 3BE3JHOTO HACCNCHHS IS
pelIeHus. BOIPOCOB O MPOUCXOKIACHUH KapIMKOBBIX
TAIAKTHUK U BO3MOKHOM 3BOJIIOLMOHHOM CBSI3U MEXKIY
HX pa3HBIMU MOP(HOIOTHUECKUMH THIIAMHU.

Amnanms CHEKTPOB  CpPEIHEro  pa3pelIeHus
(PTA/SCORPIO) mno3Bonua OOHAPYXUTh 3 HOBBIX
mapoBeix  ckomreHuss (IIC) y  cdeponmansHOTO
cnytHuka  Auapomenst  NGC 147,  onpenenutsb
9BOJIIOI[MOHHBIC MApaMETPhl CKOIUICHHH, a TakkKe
CcJaTh BbIBOAbI 06 HUCTOPUH IBOJIOLNHU U COBpeMeHHOﬁ
Macce KapJIMKOBOW TalakTUKA. HoBble maHHBIE
JIOTIONTHSIOT ~paHee MOJMYYCHHBIC PE3YJbTaThl IS
cepouanbHbIX CIIyTHUKOB AHpomens! (Sharina et al.,
MNRAS, 372, 1259).

Oxkazanocsk, yto ckoruieHust B NGC 147 pensttes Ha
2 rpymmel. Cample sipkue LIC sBisrorcss Hambonee
cTappiIMd W Hu3KoMeTaumduabivu  ([Z/H]~-1.5- -
1.8 dex). Menee MacCHBHBIE CKOIUICHUS, ITO-BUINMOMY,
00pa3oBaINCh BMECTE CO BTOPOW TreHeparmed 3Be3l.
Onu 6oraue metawiamu ([Z/H] ~ -1 dex). Conepxanue
a-anmemenToB B I1IC (~0.1 - 0.2 dex) ropasno Huxe, yeM
B Hameid [ajgakTuke, 4YTO TOBOPUT O MEHEE
3HAYUTEIBHON POJIM CBEpXHOBHIX Il THIa ¥ MacCHBHBIX
3Be31 Npu (HOPMUPOBAHUM KAPJIUKOBBIX TaJdakTHK. [lo
coBpemMeHHBIM mpenactaBieHusM IIC obpa3yrorcs B
meproabl HanboJiee MHTEHCHUBHOTO 3BE31000pa30BaHUs
B KAPNHUKOBBIX ramaktukax. CorimacHO  HamuM
pesynmprataMm B NGC147 Osum 2  mepuona
3Be3ooOpazoBanus ~13 wm 8-10 mupa. et Hazam.
M3mepennass mo ckopoctsim IIIC mMacca ramakTHKH
okazanach ~5*10°M. .

M.E. Ulapuna, 3. /laso (o6c. Muou-ITupsnu, @panyus).
A&A, 497, 65 (2009).

H3yuenue wapoevix cKonjieHuil 6 2UZAHMCKOU
anaunmuueckou  2anakmuke NGC 5128 c
npumeHeHUem MYbMUBAPUAUUOHHBIX
CIAMUCMUYECKUX MeM0008

MeronamMy  KJIaCTEPHOTO  aHallM3a  BBINOJIHEHA
knaccudukanyst mapoBbix ckorreHnid (LLIC) rpymmst
TaJIaKTHK IlenTaBp A. CxomueHus
KJIACCU(QHUIUPOBAINC, 10 Macce W CTPYKTYpHBIM
mapameTpaM. OKa3anoch, YTO OHH JIEJIATCS Ha 3 TPYIIIBI
C Ppa3IMYHBIMH CBOICTBAMH U TPOUCXOXICHHUEM.
Paznuams  Mexnmy ~— OCTanbHBIMH  (DH3HUYECKUMH
xapakrepuctukamu IIC Tpex rpymn (cpemHme Mmacca,
METaJNIMYHOCTb, BO3pacT, CTPYKTYpPHBIE
XapaKTepUCTHKH, MOBEPXHOCTHAs IUIOTHOCTb,
rajJakTOLEHTPHYECKUH  paguyc) TOXKE  OKa3aJluch
CTaTUCTHYECKHU 3HAYUMBIMH (puc. 28).

I'pynma, cocrosimmass u3 Haubojee KOMIIAKTHBIX,
MaccuBHBIX M Oorateix Merayutamu LIC, mo-Bunumomy,
0o0pa3oBaMCh B CaMOM TaJakTUKE B IIpOLecce ee
(dbopMHpOBaHMS TIPU CIOMSHUM JABYX CIHPAIBHBIX
rajaKkTHK.
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Globular Cluster Content and Evolutionary
History of NGC147

We study the globular clusters in the objects with a
predominance of the old stellar population to address the
questions on the origin of dwarf galaxies and the
possible evolutionary connection between their different
morphological types.

An analysis of the medium-resolution spectra
(BTA/SCORPIO) allowed to discover 3 new globular
clusters (GCs) in NGC 147 - a spheroidal companion of
the Andromeda, to determine the evolutionary
parameters of clusters, and to draw conclusions about
the evolutionary history and contemporary mass of this
dwarf galaxy. The new data complement the earlier
results for the spheroidal companions of the Andromeda
(Sharina et al., MNRAS, 372, 1259).

It was found that the clusters in NGC 147 are
divided into 2 groups. The brightest GCs are the oldest
and most metal-poor ([Z/H] ~ -1.5 — -1.8 dex).

The less massive clusters were apparently formed
together with the second generation of stars.

They are richer in metals ([Z/H] ~ -1 dex). The content
of a-elements in the GCs (~ 0.1 0.2 dex) is substantially
lower than in our Galaxy, which indicates that the role
of type II supernovae and massive stars in the formation
of dwarf galaxies is less significant than earlier
considered. Following the modern concepts globular
clusters are formed during the periods of peak star
formation in the dwarf galaxies. According to our
results, in NGC147 there were two such periods ~ 13
and 8-10 milliard years ago.

The mass of the galaxy measured from the velocities
amounts to approximately 5*10°M, .

M.E. Sharina, E. Davoust (obs. Midi Pyrenees, France).
A&A, 497, 65 (2009).

The Study of Globular Clusters in a Giant
Elliptical Galaxy NGC 5128 Under the
Multivariate Statistical Paradigm

A classification of globular clusters of a galaxy

group Centaurus A was performed using the methods of
cluster analysis. The globular clusters were classified by
their mass and structural parameters. It was found that
they are fall into three groups with different properties
and origins.
The differences between the other physical
characteristics of the globular clusters of the three
groups (the mean mass, metallicity, age, structural
characteristics, surface density, galactocentric radius)
are also statistically significant (Fig. 28).

The group consisting of the most compact, massive
and metal-rich globular clusters was apparently formed
in the galaxy itself in the process of its formation during
the merger of two spiral galaxies.
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Puc. 28. 3asucumocmu noeapugpma maccel waposwix ckonaenuti 6 NGC5128 om ux yeHmpansHOU nNo8epXHOCHHOU
SAPKOCMU [l UHMe2PATbHOU 36e30H0U eenuuunsl T1, nocapugma yenmparbHol nIOMHOCMU Dy, OE3PA3ZMEPHO20
yenmpansro2o nomenyuana Wy, cmenenu xonyenmpayuu C u yenmpansHol ouchepcuu ckopocmeii 0yp. 1 onyouimu
K6aopamamu NOKA3aHvl CKOnAeHust 2pynnol 1), KpacHblMu mpeyeonbHuKamu - spynnel 2, u 3el1eHbIMU KPYICKAMU -
epynnul 3. Buono, umo epynnul paziudaiomcs no cpeoHuM Qu3udeckum Xapaxmepucmurkam 00veKmos.

Fig. 28. The dependencies of the logarithm of the globular cluster mass in NGC5128 on their central surface
brightness p, integral stellar magnitude T1, the logarithm of central density p,, the dimensionless central potential
W, the degree of concentration C and the central velocity variance o,9. Blue squares indicate the clusters of group 1,
red triangles - group 2, and green circles - group 3. It is evident that the groups vary by the average physical

characteristics of objects.

du3nyeckue XapaKTepUCTUKH M XapaKTep IBMKEHUS
IIC B nByX [pyrux TIpyHmax TIO03BOJISIET CYUTATh
MIPOMCXOXKACHNE MX BHEUIHUM: 1) W3 MOIJIOLIEHHOM
KPYIHOH CHUpalbHOM ramakTHK{; 2) M3 OCTaTKOB
MENKMX  KapiMKOBBIX  TalaKTUK,  Pa3pyLICHHBIX
MIPUINBHBIMH CHIIAMHU.

A.K. Yamonaoxait u T. Yamonaoxau, C. Monoan (Yu-m
Kanvkymmeor, Hnous), u 3. [aso (obc. Muou I[lupsuu,
D@panyus), M.E. lapuna. ApJ, 705, 1533 (2009).

Scl-dE1 GC1: npomsaziceHHoe 36e30H0¢e
CKONnJleHue 6 Kapaukoeou  INaunmuueckou
2a/1aKmuKe HU3KOU C6emuUMocCmu

Brepsble B  KAapJIMKOBOW TIaJaKTUKE OTKPBITO

HEOOBIYHOE MIAPOBOC CKOIUICHHE, OJHO K3 CaMbIX
MPOTSDKEHHBIX M3 JI0 CHX MOpP U3BECTHBIX (puc. 29). OHo

The physical characteristics and the nature of the
globular clusters motion in the other two groups suggest
that their origin is external: 1) it was formed from a
large merged spiral galaxy, and 2) from the remnants of
small dwarf galaxies that were destroyed by the tidal
forces.

A.K. Chattopadhyay,  T. Chattopadhyay, S. Mondal
(India), E. Davoust (Obs. Midi Pyrenees, France),
M.E. Sharina. ApJ, 705, 1533 (2009).

Scl-dE1 GC1: an Extended Globular Cluster in a
Low-Luminosity Elliptical Dwarf Galaxy

For the first time in the dwarf galaxy there was
discovered an unusual GC, one of the most extended
known to date (Fig. 29). It turned out to be quite bright
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JOBOJILHO sipkoe (M,=-6.7) ¢ paguycoMm IO TOJIOBHHE
CBETUMOCTH - 1,~22pc. DOTa BeIWYUHA SIBISETCS

MIPOMEKYTOYHON MEXKIy BEIMIMHAMU I}, XapaKTCPHBIMU
uts kapiukoBeIx ranakTuk U 1IC. Scl-dE1 maxonurces B
rpymme CkymenTop. o Hero B paboTe YTOYHEHO
paccrosiare (4.3+£0.25 Mpc) 1o CBETHMOCTSM 3BE3[
BepIIUHBI BeTBH KpacHbIX rurantos (HST/ACS).

r
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(M,=-6.7), its radius at half brightness amounts to
r,~22 pc. This value is intermediate between the values
of 1, typical for dwarf galaxies and GCs. Scl-dE1 is
associated in the Sculptor group. We refined the
distance to it (4.3£0.25 Mpc) from the luminosity of
stars of the top of the red giant branch according to the
HST/ACS.

Puc. 29. Cnesa - HST/ACS-uzobpadcenue xapauxosoii cpepoudanvrou eanakmuxu Scl-dEI1 (Sc22). Cegep u 3anao na
45° om eepxmeii u nesoil yacmei cHumKa, coomgeemcmeenno. Cnpasa - yseruiueHHoe u300pasicerue npomsHCeHHO20

wapoeoco CKonjiernus.

Fig. 29. Left: a HST/ACS image of the dwarf spheroidal galaxy Scl-dE1 (Sc22). The north and the west at 45 ° from
the top and left sides of the image, respectively. Right: the enlarged image of an extended globular cluster.

I'.C. [la Kocma (Ascmpanutickuii Hay. VH-m),
E.K. I'peben (Teiidenvbepe, Iepmanus), X. Hopeen
(Ascmpanutickuii  nay. yu-m), X. Peiikuba (EIOO,
Tepmanus), MLE. Hlapuna. AJ, 137, 4361 (2009).
Hccneoosanue CKONJICHUIL
C6EPXCKONIEHUAX

UccnenoBanue Bapuauuii CBOWCTB  CKOIUICHUU
TaJIaKTHK B 3aBHCHMOCTH OT WX MPHHAIC)KHOCTH K
Ppa3IHIHBIM CTPYKTYpam (CBepXCKOIUICHUSIM,
(¢uraMeHTaM) malOT MOHUMAaHHE TOTO, KaKUM 00pazoM
MECTOHAXOXKICHHUE CKOIUICHHSI B KPYIMHOMACIITaOHOH
CTPYKTYpPE MOXKET BIHMATH Ha €r0 (PM3UIECKUE CBOWCTBA.
[IpruuHO#t Bapmammii MOryT OBITH pa3IUune 0NN
TEMHOTO BEIECTBA W/IJIN TOPsYEro raza B CKOIUICHUSX,
pasnuyre TEMIIOB 3Be3/1000pa30oBaHMsl B TalaKTHKaX
CKOILICHHMS, 00yCIIOBIICHHbIE 0COOEHHOCTSIMU
(GbopMHUpOBaHUS M JWHAMHKH CKOIUICHHH B pPa3HOM
OKPYKCHUH.

B pamMkax gaHHOro mojaxoja u3ydeHsl cBoicTBa 44
CKOILICHHI TaJIaKTHUK, PACIIOIOKEHHBIX B
cBepxckomieHusx Leo (z~0.035), Hercules (z~0.036),
Ursa Major (z~0.060) u Corona Borealis (z~0.074). B
pabote ncnonp3oBauchk qanHeie 0030poB SDSS (Sloan
Digital Sky Survey) u 2MASS (Two Micron All Sky
Survey), a Takke 0Oa3za gamHpix NED. B
ceepxckomieHusx Leo (12 ckomnenmit) um  UMa
(11 ckomuenuit) cymmapHasi Macca BHPHAJIM30BAHHBIX
obnacreil ckoruieHuii cocrasiser ~2*101 M, B KaxxaoMm

CANAKMUK 6

G.S. Da Costa (ANU, Australia), E.K. Grebel (ARC,
Germany), H.Jerjen (ANU, Australia), M. Rejkuba
(ESO, Germany), M.E. Sharina. AJ, 137, 4361 (2009).

Investigation of Galaxy Clusters in Superclusters

The studies of property variations of galaxy
clusters relative to their membership in different
structures  (superclusters, filaments) yield an
understanding of how the location of the cluster in a
large-scale structure can affect its physical properties.

The variations can be caused by different proportions of
dark matter and/or hot gas in the clusters, the difference
of star formation rates in the galaxies of the cluster due
to the peculiarities of the formation and dynamics of the
clusters in different environments.

Under this approach the properties of 44 clusters of
galaxies, located in the Leo (z~0.035), Hercules
(z~0.036), Ursa Major (z ~ 0.060) and Corona Borealis
(z~0.074) superclusters were studied. We used the data
from the SDSS (Sloan Digital Sky Survey) and 2MASS
(Two Micron All Sky Survey) surveys, as well as the
NED database. In the Leo (12 clusters) and UMa (11
clusters) superclusters, the total mass of the virialized
regions of clusters amounts to ~2*10'> M, in each one
of them.



49 OTYET CAO

3 Hux. Ceepxckomnenus Her (10 ckomnenwmii) u CrB
(8 ckorieHnit) - Ooiee OoraThle CHCTEMBI, C HIDKHEH
orenkoi macce 4*10°M, kaxmas.

2009

SAO REPORT

The Her (10 clusters) and CrB (8 clusters) superclusters
are richer systems, with the lower mass estimate of
4*%10"°M, each.
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Puc. 30. [lons earakmux panHux munog cpedu 2aiaKkmuk 6vlCoKou ceemumocmu (Apue My*+1) 6 3agucumocmu om
NONHOU C8eMUMOCIU CKONLeHUsi 68 npedenax paouyca Rp. 3anoiHeHHublMu KpYlCKamu ommeueHbvl CKONJIEeHUs U3
ceepxcrkonnenutt Her u CrB, nycmoimu - uz Leo u UMa. Cunum ygemom @videnenvl 08a ONUSKUX CBEPXCKONAEHUS,
Kpachwim - bonee danexue. JIuHUAMU NOKA3AHbI PE2PECCUOHHAS 3ABUCUMOCTIb, NOJYYEHHAS. O 8CeM CKONJEHUAM CO

12
ceemumocmoio >10"° L., u omxnonenuss om nee (+g).

Fig. 30. The rate of early-type galaxies among the galaxies of high luminosity (brighter than My*+1), depending on
the total cluster luminosity within a radius of Ryyy. Filled circles mark the clusters of Her and CrB superclusters,
empty circles - from Leo and UMa. The blue color indicates two close superclusters, red - more distant. The lines
show the regressional relationship and its deviation(+ 6), obtained for all the clusters with luminosity >10" L., .

B OIIPEAEIICHBI TaKue XapaKTEePUCTHKU
BHPHAJN30BAHHBIX 00AacTeH CKOIJICHWH KaK MOJHBIE
ceetumMocT B QuiapTpe K, OTHOmEHHME Macchl K
CBETUMOCTH,  IIOCTPOEGHBI  COCTaBHbIE  (DYyHKIUH
CBETUMOCTH BCEX TalaKTUK M OTIACIbHO TaJIaKTHK
PaHHUX W MO3[HHUX THUIOB. | allaKTUKN paHHUX THUIOB (B
ocHoBHoM E wu S0) Obud BbIIENEHBI TO HWHAEKCY
KOHIICHTpauuu (>2.6), Bkiaay Oammka B TOJHYIO
CBETUMOCTb ranaktuku (>0.8) u ety u-r (B mpegenax
0.2™ 0T «KpacHO# IMOCIIeOBATENFHOCTI» CKOIUICHHS).
Ha pucynke 30 npuBeneHa onHa M3 XapaKTEPUCTHK
CKOIUIGHMH - IO TaJIaKTHK pPaHHUX THUIIOB CPEIH
TalaKTHK BBICOKOW CBETUMOCTH (sApue My*+1) B
3aBUCHMOCTH OT IIOJIHOH CBETHMOCTH CKOIUICHHUS B
mpenenax paamyca Rpyp. Buana crmabas TeHmeHIms K
YMCEHBIICHHUIO JOJM TalaKTUK paHHUX THIIOB C
YBEITHUCHUEM CBETHUMOCTH CKOIIJIEHUsI. DTO MOXKET OBbITh
cBs3aHO ¢ Oojee BBICOKUM TEMIOM aKKPELUH
CHHPaJIbHBIX TaJIaAKTUK M3 OKpY)XeHHs Oojiee Oorartbix
(MaccHBHBIX) CKOIUIEHHH, KOTOPBIE €Ile HE 3aBEPLIMIN
cBoe (opmupoBaHHE B HACTOSIIYIO 310XY. CKOMIeHus
cpenHell M MaJlo CBETMMOCTH IIOKa3bIBAIOT OOJIBIIYIO

We identified such characteristics of the virialized
regions of the clusters as the total luminosity in the
K-band, the mass-luminosity ratio, built the blending
luminosity functions of all galaxies, and separately for
the galaxies of early and late types.

The early-type galaxies (mostly E and S0) were
identified by the concentration index (>2.6), the
contribution of the bulge to the total luminosity of the
galaxy (>0.8) and the u-r colour (within 0.2™ from the
«red sequence» of the cluster).

The figure 30 shows one of the characteristics of
clusters - the proportion of early-type galaxies among
the galaxies of high luminosity (brighter than Mg*+1)
depending on the total cluster luminosity within a radius
of Ryg. A weak tendency is seen for the reduction of the
rate of early type galaxies with an increasing luminosity
of the cluster. This may be due to a higher accretion rate
of the spiral galaxies from the neighborhood of richer
(massive) clusters, which have not yet completed their
formation in the present era.

The clusters of high and low luminosity show a great
variability of properties. Whether it is conditioned by
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BapUaTHBHOCTh  CBOHCTB. OOyCJOBIEHO JM  3TO
pa3MuHBIM  OKpY)KEHHEM - IpeIMeT Uil Oosee
JETaIbHOTO U3Y4YEHUSI.

@.I'. Konvinosa u A.U. Konwvinos.

Paccmosanue oo anakmuxu 1C342

Junamnueckue napametpsl rpynmnsl 1C 342/Maffei
3aBHUCAT OT NMPOCTPAHCTBEHHOI'O TMOJI0XKEHUS MAaCCUBHOM
cinupansHoi ramaktuku IC 342, ogHako paccTOsSHHUE IO
IC342 wu3BecTHO ¢ HENOCTATOYHOI TOUYHOCTBIO H3-3a
CIJIBHOTO TOIJIOEHHUs cBeTa B Mueunom mytu. Ha
ocHOBe apxuBHBIX cHUMKOB HST mpoBexeHa 3Be3mHas
(otomeTpust yaacTka criupanbHoi BeTBu 1C 342.
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different environments is a subject for a more detailed
study.

F.G. Kopylova and A.1. Kopylov.

The Distance to 1C342 Galaxy

The dynamic parameters of the IC 342/Maffei group
depend on the spatial position of a massive spiral galaxy
IC 342, but the distance to 1C342 is not known with
sufficient accuracy owing to strong absorption of light
in the Milky Way. Based on the archive HST images,
we performed stellar photometry of a section of a spiral
arm of IC 342.

Puc. 31. Uzobpadxcenue 6 guivmpe V uwacmu eanakmuxu IC 342. Kpysickamu 0603Hauenvl uwaposvle CKONLEHUs,
MATBIMU K8AOPAMamu - KOMNAKMHble CKONJIeHUS, OObuuUMU Keaopamamu - 36e30Hvle komniekcwl. bykeamu a, b, ¢, d
00603Ha"eHbl CKONNEHUS, YbU Ouazpammsl npedcmaegienvl Ha puc. 32. [lpamasn aunus 6 6epxHem 1€8OM Yery Noisl
omaoeisiem y4acmok, 20e 8bloupaiucy KpacHwle eueanmsl 01 onpeoenerus: paccmoanus 0o 1C 342.

Fig. 31. V-band images of the IC 342 galaxy. The circles indicate the globular clusters; small squares - compact
clusters, large squares - star complexes. The letters a, b, ¢, d mark the clusters, whose diagrams are presented in
Fig. 32. The straight line in the upper left corner of the field separates the area where the red giants were selected to

determine the distance to the IC 342.

Ha ocnoBe mmarpammel ['epummpysra-Peccena (I'P)
OIPENICIICHO TMOTJIONICHUE CBETa B HAIPABICHUM Ha
IC 342 E(V-1)=0.82, a Takxe BBIICICHBI 3BE3/IbI Pa3HBIX
tunoB. Metonom TRGB (Tip of Red Giants Branch)
ompenenero paccrosaue 10 [C 342 D = 3.934+0.10 Mnxk.
[Momyuennas BenmumHa TOKaspBaer, d9ro IC 342
HAXOAWTCS BONM3M JJUIMNTHYECKOW Tanaktuku Maffeil
(D = 4.1 M), 9TO MO3BOJISIET CUNUTATh ATH TaJaKTHUKU
HeHTpoM oaHOM rpynnbsl. B uccnenyemom mone 1C 342
BBISIBJICHBI 3B€3/IHbIE CcKoIUieHus (puc. 31), B ToM yucie
MOJIOJIBIC IIAPOBBIC CKOIUICHHUS, JJISI KOTOPBIX MBI
MONyYWJIA  OLCHKH  METAUIMYHOCTH H  BO3pacTa
(puc. 32).

With the use of the Hertzsprung-Russell (HR) diagram
we defined the absorption of light in the direction of
IC 342 E(V-1)=0.82, as well as identified the stars of
different types. Using the TRGB method (Tip of Red
Giants Branch) we determined the distance to IC 342
D =3.93 £0.10 Mpc. The value obtained shows that the
IC 342 is located near an elliptical galaxy Maffeil
(D =4.1 Mpc), what suggests that these galaxies are the
center of one group. In the studied field of IC 342 we
identified star clusters (Fig.31), including young
globular clusters, for which we obtained the estimates of
metallicity and age (Fig. 32).
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Puc. 32. Juaepammer I'epyunpynea-Peccena 36e30 MOI00020 Wapo8020 CKONNEHUS (@) U mpex HeOOIbUUX 36€30HbIX
xomniaekcos (b, ¢, d). [Qusa kadxcooeo cxonienus Hauoewvl onmumanvHvle u3oxpousl (bepmennu u Op.,1994),
nO360AIOUUE ONPEOETUMb MEMALTUYHOCTb U 603DACH] 36€30HbIX CKONLEHU.

Fig. 32. Hertzsprung-Russell diagrams for the stars of a young globular cluster (a) and three smaller stellar systems
(b, ¢, d). For each cluster we found the optimal isochrones (Bertelli et al, 1994), allowing to determine the metallicity
and the age of stellar clusters.

H.A. Tuxonos, O.A. I'arazsymounosa. N.A. Tikhonov, O.A4. Galazutdinova.



