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JUCHEPTUPYIOIIUX 3JIEMEHTOB. PaccMoTpeH 4acTHbII
cnyqaiik — BTA ¢ KOMIJIEKCOM  CHEKTPaJbHOM
anmnapaTypsl. IIpuBenenst CPaBHUTEIIbHBIE
XapaKTEPUCTUKH DPA3IMYHBIX cxeM. IlokasaHo, dYTO
BapuaHT smemte + CTII-meTekTop MPEeBOCXOAMT Bce
UCTIONIb3yEMBIE CXEMBI 110 ITIOTCHIMAILHOMY KadeCTBY.

I'.B. Axonos, M.B. FOwxun, B.E. Ilanuyk

NCCIIEAOBAHUSA B
OIITUYECKOM CEKTOPE

BHET'AVTAKTUYECKASA
ACTPOHOMUA

SJJIMIITHUYECKAS TAJIAKTUKA NGC 4460 C
HEHTPAJIBHOM BCHBIIIKON
3BE3/I00BPA30OBAHUSI

Ha BTA wu3mepens! notoku B tuHuM Ha y 80 ramak-
Tk B rpymne MS81 wu obnake Canes Venatici I.
[TokazaHo, 4TO y OONBIIMHCTBA CIHUPAITBEHBIX H UPPETY-
JSPHBIX TAJIAKTUK TPYIIBl W OO0JIaka HaOJF0IacMbIe
TEMOBl 3BE37000pa30BaHUs AOCTATOYHBI UIS BOCIIPO-
W3BEICHUS WX CBETUMOCTH (OapHOHHOW MAacChl) 3a
KoCcMoJIorTHdeckoe  BpeMs. g XapaKTepUCTHKH
SBOJIIOIIOHHOTO  COCTOSIHUSI TaJIaKTUK —IpPEeIoKeHa
JUArHOCTUYECKas AMarpamMma, KOTopas yUYUTBIBAET TEMI
3Be31000pa30BaHKsl, WHTETPAIbHYI0 CBETUMOCTh U
3arachkl HEHTpaJIbHOTO BOJIOPO/a B rajakTuke. B obnake
CVnl oOHapyxeHa  yHHUKalbHas  HU30JUPOBaHHAS
smmuntuieckas ranaktuka NGC 4460 ¢ mourHoit Ha
SMHCCHEH, MCXOIMIIEH M3 ee KOMIAKTHOTO OKOJIO-
SIIEPHOTO JUCKa (puc. 14). Benbimka
3Be3gooOpazoBarnss B NGC 4460, BeposTHO, BEI3BaHA
3aXBaTOM TEMHOTO MeXrajakTmdeckoro obmaka HI ¢
Maccoit 0kosio 50 MITH. COTHEYHBIX MacC.

C.C. Kaiicun, 1. ]]. Kapauenyes

layouts were adduced. It was shown that the variant of
echelle + STJ detector is superior to all used layouts in
potential quality.

G.V. Yakopov, M.V. Yushkin, V.E. Panchuk

INVESTIGATIONS IN
THE OPTICAL SECTOR

EXTRAGALACTIC ASTRONOMY

THE ELLIPTICAL GALAXY NGC 4460 WITH A
CENTRAL BURST OF STAR FORMING

BTA fluxes in the line Ho were measured for 80
galaxies in the group MS81 and in the cloud Canes
Venatici I. It was shown that observed star-forming rates
in most spiral and irregular galaxies of the group and the
cloud are sufficient to reproduce their luminosities
(baryon mass) during the cosmological time. To
characterize the evolution state of galaxies, a diagnostic
diagram was suggested which allows for the star-
forming rate, integral luminosity and amount of neutral
hydrogen in the galaxy. In the cloud CVnl a unique
isolated elliptical galaxy NGC 4460 with a powerful Ha
emission from its compact near-nuclear disk was
discovered (Fig. 14). The star-forming burst in the NGC
4460 is probably caused by a capture of a dark
intergalactic cloud of HI of the mass about 50 million
solar masses.

S.S. Kaisin, I.D. Karachentsev

Puc. 14. Crumxu eanaxmurxu NGC 4460 6 nenpepvienom cnekmpe (ciesa) u 6 iunuu Ha (cnpasa).
Fig. 14. Images of the galaxy NGC 4460 in continuum (left) and in the line Ha (vight).
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CTPYKTYPA n KHHEMATHUKA MEXK-
3BE3/IHOU CPEJIbI B I'AJIAKTHKE VII ZW 403

[IpoBeneno HCCIICIOBaHHE CTPYKTYPBI u
KHHEMATHKH MOHH30BAaHHBIX CBEPXO0OJIOYEK B OOJIACTH
3Be31000pa30BaHUS B roxy0oi KOMIaKTHOH
kapmukoBoit (BCD) ramaktuke VII Zw 403 (UGC
6456). Vcnonp3oBanbl HaOMIOACHMS, MPOBEICHHBIC Ha
6-m teneckone CAO PAH c¢ ¢okanbHbIM perykTopoM
SCORPIO B Tpex pexxumax: IpsMble CHUMKH (B JTUHUAX
Ho, [OIII] u [SII]), criekTpockomust ¢ JIMHHOMN IIENBI0
n co ckaHupyroumwM uHrepdepomerpom Dadpu-Ilepo
(puc. 15). Kpome u3BectHbIx panee sipkux HII oGmacreit
M c1adoro THIaHTCKOTO KOJIbIIA, OKPYXKAlOUIEro BCIO
obOmacte  3Be3m000pa3oBaHMsI, OOHApPYKEHO MHOTO
HOBBIX CNa0BIX OU(PPY3HBIX H AYTOBBIX CTPYKTYP.
BrlsBieHa «TOHKas CTPYKTypa» THTAaHTCKOTO KOJIIBIA.
Ml  HE TOATBEpXKIaeM OOHAapy)XEHHOE  paHee
pacumpeHue IPKUX CBEpX000I04eK BOKPYT aCCOLMAINN
MOJIOIBIX 3B€31] CO CKOpocThio 50-70 xm/c. X ckopocTH
pacuiMpeHusi o Halled olleHKe He mpeBblmaroT 15-20
KM/C, U COOTBETCTBYIOILINI KHHEMAaTHYECKUIT BO3pacT He
MeHee 3-4 MJIH. JIET XOPOULIO COTJIACYETCS C BO3PAacTOM
CBA3aHHBIX C HUMHM KoMmnakTHeiXx OB accouumanuii.
Crabble TPOTSDKEHHBIE BOJIOKHHCTBIE M aU(Qy3HBIE
obsactu HMOHU30BaHHOTO rasa, BbIJICJICHHBIE
MIPAKTHYECKH BO BCEH IEHTPAIFHON O0JIACTH TaJIaKTHKH,
u ruraaTtckoe konbno HII MbI comocraBiisieM ¢ Oolee
crappiM (10 MIH. J1eT) 3Be3OHBIM  HACEICHHEM
TOCJIETHEN BCIBINKK 3Be3a000pa3zoBanus. B camoit
SPKOH HII obnacTtu oOHapy>KeHBI cnabbie
BBICOKOCKOpOCTHBIEC Kpbuibs junauii [OIIl] u Ha (1o 300
KM/C OT LIEHTpa JIMHUM). Takue CKOpOCTH HaOII0Jar0TCs
B TaJaKTHUKC BIICPBLIC. YTouHeHbI 0Hy6HI/IKOBaHHbIe
panee n3MepeHust Ho cBeTMMOCTH T'aTakTHKH.

A.B. Moucees COBMECmHO c T.A. Jloszunckoti,
B.IO. Agoeesvim u O.B. Ezoposvim (TAULL MT'Y)
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STRUCTURE AND KINEMATICS OF INTER-
STELLAR MEDIUM IN THE GALAXY VII ZW403

Structure and kinematics of ionized super-envelopes
in the star formation region in the blue compact dwarf
(BCD) galaxy VII Zw 403 (UGC 6456) were studied.
We used observations carried out with the 6 meter
telescope of SAO RAS with the focal reducer SCORPIO
in three modes: direct imaging (in the lines of Ha, [OIII]
and [SII]), spectroscopy with a long slit and with the
scanning interferometer Fabry-Perot (Fig. 15). Beside
bright HII regions known before and a faint gigantic ring
surrounding the whole star formation region a lot of new
faint diffuse and arc structures were detected. «The thin
structure» of the gigantic ring was discovered. We do
not confirm the previously detected expansion of bright
super-envelopes around associations of young stars at
velocities 50-70 km/s. In our estimation, their expansion
velocities do not exceed 15-20 km/s, and the
corresponding kinematical age of more than 3-4 million
years agrees well with the age of compact OB
associations related to them. We compare faint
extended filament and diffuse regions of ionized gas
selected practically in the whole central region of the
galaxy and the huge ring of HII with the older (10
million years) stellar population of the last burst of star
formation. Faint high-velocity wings of the lines [OIII]
and Ha (up to 300 km/s from the line center) were
detected in the brightest HII region. Such velocities are
observed in the galaxy for the first time. Measurements
of the Ha luminosity of the galaxy published earlier
were specified.

A.V. Moiseev in collaboration with T.A. Lozinskaya,
V.Yu. Avdeev, O.V. Egorov (SAI MSU)
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Puc. 15. Pezynomamor nadmooenuti VII Zw 403 co cxanupyiowum unmepghepomempom Dabpu-Ilepo (npubop
SCORPIO): uzobpaxcenue 6 tunuu Ho (creea) u none ckopocmetl UOHU308AHHO20 2a3a (CNpaAsa).

Fig. 15. Results of observations of VII Zw 403 with the scanning interferometer Fabry-Perot (SCORPIO): the image
in the Ha line (left) and the velocity field of ionized gas (right).
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3BE3/IHOE HACEJIEHHUE B 3JUVIMIITUYIECKHUX
TF'AJTAKTHKAX

C momomrsio yHHBepcansHOTO Tpudopa SCORPIO
Ha 6-m Ttemeckole CAO PAH B 2005-2006 rT.
MPOBEJCHBI CHEKTPaJbHbIC HAOIIOACHUS C JUTHHHOU
HIEb0 S5-TH ONM3KUX M KPYIJIBIX JIUIMOTHYECKUX
rajakTuK. BbUIM M3MepeHbl 3HAYCHUS] SKBUBAJICHTHBIX
mUpUH a0COPOIMOHHBIX JIMHUK (JIMKCKUX WHIEKCOB
BOJIOPOJIa, MarHHsl M JKeJie3a) BIUIOTh 10 PACCTOSHHUN B
3.5 adpekTuBHBIX paanycoB (r.) oT sapa (puc. 16). 310
PEKOpAHOE HAa CETONHAIIHHNA JICHb JIOCTHXKCHHE,
ITOCKOJIBKY TIOJABIIIONIEE OOJIBIIMHCTBO TOJOOHBIX
M3MEPEHUH B MUPE BBHIIOJIHEHO TOJBKO JIO PACCTOSHHA
He Oonee 1r.. CpaBHEeHHe HaOIIOJATEIBHBIX JAHHBIX C
pe3yibraraMi  MOJEJIBHBIX ~ PAaC4YeTOB  3BE3JHBIX
HACEJICHU MO3BOJIMIO BBIYUCINTh 3HAYCHUS] CPEAHUX
Mo JIydy 3peHHs  BO3pactoB M  IJI00aibHOU
METaJLIMYHOCTH 3BE€3J] M HCCIENOBAaTh MX H3MEHEHHUS
BJIOJIb paanyca.
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Bonpekn MUPOKO pPacHpOCTPaHEHHOMY MHEHHIO,
0Ka3aJoch, 4YTO BO3PAaCT 3BE3JHOTO  HACEJICHUS
HENOCTOSIHEH MO0  paadycy B OOJIBIIMHCTBE
WCCIICIOBAHHBIX JJUTUNTUYCCKAX TaTakTUK (B 4 u3 5):
[EHTPAILHBIC YACTH TATAKTUK MOTYT OBITH KaK CTapile,
TakK U MoJIOxe Oojee BHemHUX obnacreit. Kpome Toro, B
OOJIBIIMHCTBE TAJAKTHK TPAJAMEHT XHMCOCTaBa He
ANMPOKCUMUPYETCSI €AMHBIM CTEHCHHBIM 3aKOHOM BO
BCEM JIMANa30HE WCCICAOBAHHBIX PACCTOSHHUN  OT
LEHTpa: BEIIMYMHA TPAJUCHTa pa3liMuHa BO BHEIIHUX
(r>0.5r,) m BHyTpeHHHX oOmactsax. Ilpum sTOM BO
BHYTPCHHUX OOJIACTSIX TPAIMEHTHl METAUIMYHOCTH
OYCHb KPYThIC: BEIIMYMHA TpagucHTa npeBbimaeTt -0.5
per dex. BelmenepeyucieHHbIe — HAOJIOATEIbHBIC

THE STELLAR POPULATION IN ELLIPTICAL
GALAXIES

In 2005-2006, the universal device SCORPIO at the
6 meter telescope of SAO RAS was used for spectral
long-slit observations of 5 nearby round elliptical
galaxies. Equivalent widths of absorption lines (the Lick
indexes of hydrogen, magnesium and iron) were
measured up to a distance of 3.5 effective radii (r,) from
the nucleus (Fig. 16). This is a currently record
achievement, since most similar measurements in the
world are fulfilled only up to a distance of not more than
1 r.. Comparison of observational data with results of
model calculations of the stellar populations allowed us
to calculate values of the age averaged by the line of
sight and the global stellar metallicity and to study their
variation with radius.

Puc. 16. Pezynomamei nabOnwoenus NGC 2634 co
SCORPIO: pacnpedenenus senuyun JIuKcKkux uHoexcos
68000p00a U Memanios 6001b paouyca. Paccmosanus
HOPMUPOBaHbl HA 3P hexmuenvlii paduyc.

Fig. 16. Results of observation of NGC 2634 with
SCORPIO: the radius distributions of the Lick indexes
of hydrogen and metals. Distances are normalized by
the effective radius.

Against a wide-spread opinion, it turned out that the
age of the stellar population varies with radius in most
studied elliptical galaxies (in 4 of 5): central parts of
galaxies can be both older, and younger than outer
regions. Besides, in most galaxies the gradient of
chemical composition is not approximated by a single
power law over the whole range of studies distances
from the center: the gradient value differs in the outer
(r>0.5r,) and inner regions. And the metallicity gradients
in the inner regions are very steep: the gradient value
exceeds -0.5 per dex. The above observational facts
contradict strongly to a popular conception of formation
of elliptical galaxies by a hierarchical merge (huddling)
of disk galaxies — the so-called «big merging». We
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(akTel pe3k0 TPOTHUBOpEYAT TNOIMYJSPHOW ceivac
KOHIICTIIUU 00pa30BaHMsI JJUIMITHYCCKUX TalaKTHK B
pe3yipTaTe HUEpapXUYECKOro CHHUSHUSA (CKYYHBaHUS)
IACKOBBIX TaJIAKTUK — TaK Ha3bIBAEMOIO «OOJBIIOrO
MepXKHHTa». MBbI TMpearnonaraeM, 4Yr0 BHYTPEHHHE
00JTaCTH AIUIMNTHYECKAX TallaKTHK 00pa3oBajich B

pe3yabTare MOHOJIUTHOTO KoJuarnca poTO-
raJlakKTHYecKoro o0iaka, B TO BpeMs KaK CMEIIaHHOE
3BE3IHOE HaceJleHHe BHEIITHUX obiacreit
(hopMHpPOBATIOCH  TIOTJIONICHAEM MEHEe MACCHBHBIX
CITyTHUKOB. HabmronarensHoe MOJITBEPKICHHE
00OHapy)KECHHOM 3aKOHOMEPHOCTHU B OoJbIeM
KOJIM4ECTBE 00BEKTOB MOXKET MIPUBECTH K

3HAUYUTEIHHOMY II€PECMOTPY COBPEMEHHBIX MOoJeen
00pa3oBaHMs TAAKTHK.

A.B. Moucees cosmecmno ¢ M. baacom (Ynueepcumem
Tenm, benveus) u O.K. Cunvuenxo (AU MI'Y)

OBPA30BAHUE KOJIELl 3BE3/100BPA30-
BAHUSA B 'AJIAKTHUKAX BE3 INEPEMBIYEK

[TpoBeneno peranbHOE (CHIEKTpalibHOE W (POTOMET-
puueckoe) u3ydeHue Sb TajJakTUKH C OKOJIOSIEPHBIM
KoJbIioM 3Be3noobOpazoBanust NGC 7742. B pabote Mbl
WCIIOJIb30BAJIM JIaHHbIE JUTMHHOIIEIEBOH M MaHOPaMHOU
CHEeKTpOocKonnH (Kak TOJy4YeHHblE HaMH Ha 6-M
teneckorie CAO PAH, Tak u B3sTBIC U3 apXuBa TPYIIIHI
TeneckonoB  obcepBaropun Jla-Ilampma, Mcmanus).
Ha6mronenns va BTA mnpoBomuianch ¢ MaHOPaMHBIM
cnekrporpadom MPFS u yHHBepcanbHbIM HpUOOpPOM
SCORPIO B pexumax HNpsIMBIX CHHUMKOB, CHEKTPOCKO-
MUK C JUTMHHOW IIENBI0 M CO CKaHUPYIOIIUM HHTEpde-
pomerpom Dadpu-Ilepo (puc. 17). [lonyueHHbie pe3yib-
TaTbl CPaBHUBAINCh C W3YyYEHHBIM HaMH OOBEKTOM
takoro ke Turna NGC 7217. Oka3anoch, 4To 00€ rajak-
THUKH OOJIQJAIOT PSIIOM CXOAHBIX MEKYJSPHBIX CTPYK-
TYPHBIX OCOOEHHOCTEI: KaXKiash COAEPXKHUT ABA IKCIIO-
HEHLIMAJIbHBIX 3BE3IHBIX AWCKA C Pa3IMYHBIMH 3Ha4e-
HUSIMHA PafHMaIBHBIX IIKaJd, B KaXIOH NPHCYTCTBYET
OKOJIOSIACPHBIM HAKJIOHHBIM Ta30BbIA JHUCK paguyCcoM
okoso 300 mk, Kakhas TallakKTUKa CONEPYKHUT KOHTP-
Bpamaromyiocsi noacucremy (razoByro B NGC 7742 u
3Be3gayr0 B NGC 7217). HaubGonee wuHTEpecHO
OCOOCHHOCTBIO TaIAaKTHUK SBJSIFOTCS  OKOJIOSIEPHBIE
KOJIblIa 3BE37000pa3oBaHMs, I1I0 BCEM IIPH3HAKaM
OTHOCSIIIMECS] K PE30HAHCHBIM KOJIBLIAM B TaJlaKTHKaX C
nepemMblukamMu  (6apamu), OJHAKO caMd Oapbl B 3THX
rajJakTUKax OTCYTCTBYIOT. MBI CuWTaeMm, 4YTO BCe
HaOIr0JaeMble TIEKYJISIPHOCTH OOBSCHSIOTCS HEIaBHUM
MIOTJIOIIEHNEM KapiMKOBOTO CIyTHHKA, TaK Ha3bl-
BaeMBIM «minor merging». B »ToM ciydae kombia
JEUCTBUTENIBHO SIBIISIOTCS PE30HAHCHBIMU, HO CaMu
PE30HAHCH BO3HHUKIN B pE3yJNbTaTe IE€HEpalH TpaH-
3MEHTHBIX 0apoB (HBIHE PAaCCOCABIIMXCS) IPHIMBHBIM
BO3MYHIICHUEM 3BE€3IHBIX JUCKOB.

A.B. Moucees  coemecmno ¢
(TAULI MTY)

O.K. Cunvuenxo

2006 SAO REPORT

suppose that the inner regions of elliptical galaxies were
formed by a monolithic collapse of a proto-galactic
cloud, whereas the compound stellar population of the
outer regions was formed by absorption of less massive
satellites. Observational confirmation of the detected
regularity in many objects can lead to a considerable
revision of modern models of galaxy formation.

A.V. Moiseev in collaboration with M. Baes (Ghent
University, Belgium) and O.K. Sil’chenko (SAI MSU)

GENERATION OF STAR FORMATION RINGS IN
GALAXIES WITHOUT BARS

A detailed (spectral and photometric) study of the Sb
galaxy with a near-nucleus ring of star formation
NGC 7742 was carried out. In the work we used data of
the long-slit and panoramic spectroscopy (both obtained
by us with the 6 meter telescope of SAO RAS, and taken
from the archive of a telescope group of the Observatory
La Palma, Spain). The BTA observations were fulfilled
with the panoramic spectrograph MPFS and the
universal device SCORPIO in the modes of direct
imaging, spectroscopy with a long slit and with the
scanning interferometer Fabry-Perot (Fig. 17). This
results are compared with studied early by us the same
type object NGC 7217. It turned out that both galaxies
have similar peculiar structure features: each galaxy
contains two exponential stellar disks with different
values of radial scales, each galaxy contains a bent
circumnuclear gas disk of a radius of about 300 pc , each
galaxy contains a counter-rotating subsystem (gaseous
in NGC 7742 and stellar in NGC 7217). The most
interesting feature of galaxies is the circumnuclear star-
formation ring which, to all appearances, belongs to
resonance rings in barred galaxies, but the bars
themselves are absent in the galaxies. We consider that
all observed peculiarities are explained by recent merge
of a dwarf satellite, the so-called «minor merging». In
this case, the rings are resonance ones indeed, but the
resonances arose as a result of generation of transient
bars (now-dispersed) by a tidal disturbance of stellar
disks.

A.V. Moiseev in collaboration with O.K. Sil’chenko
(SAI MSU)
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Puc. 17. NGC 7742. Cneea — xombOunayus mpex uzo0paxceHutl 8 wupokux guivmpax, é3samuvix uz apxuea HST
(nabniooenust ¢ npubopom WFPC2). Cnpasa — none ckopocmeti uonuz08annoeo 2asza 6 aunuu [NII] noryuennoe na 6-
M meneckone ¢ NOMoOuwbio cKanupyrowezo unmepgepomempom @adpu-Ilepo (npubop SCORPIO).

Fig. 17. NGC 7742. Left — a combination of three images in wide filters taken from the archive of HST (observations
with WFPC?2). Right — the velocity field of ionized gas in the line [NII] obtained with the 6-meter telescope with the
scanning interferometer Fabry-Perot (SCORPIO).
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CJIEJbI B3AHMOI[EI>1C'EBH$I B AKTUBHBIX
TF'AJTAKTHKAX: CJIYYAU NGC 6104

[Ipencrasneno JeTaIbHOE HCCIIE0OBaHNE
KHHEMATHKH U MOP(OIOTHH Cei(pepTOBCKON TalaKTHKH
NGC 6104 ¢ menpio BBISABICHHS MEXaHH3Ma TPAHCIIOP-
THPOBKHM Ta3a K aKkTMBHOMY siipy. HaGmronenus Beimo-
Humch Ha 6-m Teneckome CAO PAH ¢ MPFS nu
yauBepcanbHbIM Tpudopom SCORPIO B Tpex pexxnmax:
MpsAMbIE€ CHUMKH, CIICKTPOCKOIHUA C JIHI/IHHOﬂ ICJIbI0 U
co ckanupyrommM wuHTephepomerpom Dadpu-Ilepo.
Jns w3ydeHus CTPYKTYphl OKOJIOsiAepHOW oOmactu
TIPUBJIEKANNCH N300pakeHus u3 apxusa HST.

Ilokazano, uro NGC 6104 nHaxoguTcs B CTaguu
AKTHBHOTO TOTJIOMIEHHS TaJlaKTUKU-CIYTHHKA: yJaloch
OOHApYXUTh €ro OCTAaTKH B BHAE OOOJOYEK HHU3KOU
MTOBEPXHOCTHOU sipkocTH (puc. 18). M3ydyeHa neranpHas
KapTUHA ABWXKEHUH HOHM30BAaHHOIO Ta3a BIUIOTH [0
paccrosHu#t 14 KK OT HEHTpa, a A O6osiee BHyTpEHHEH
00J1aCTH MTOCTPOEHO TI0JIE CKOPOCTEH 3BE3HOTO KOMIIO-
HeHTa. Ha pacctosHun 1-5 KOK OT LIEHTpa CyIIEeCTBEH-
HYI0 pOJIb WIPalOT pajualibHBIE JBH)KEHHS Tra3a K
aKTUBHOMY sIIpY BJOJIb LEHTPAJIbHOM MEPEMBIYKH.
Kpome Toro, oOHapyxeHO HCTEUEHHE HOHHM30BaHHOTO
rasa W3 sAApa, IPEIIOJIOKUTEIFHO  BBI3BAaHHOE
BTOP)KCHHEM PaJMOPKETa B OKPYKAIOUIYI0 MEK3BE3-
Hyto cpeny. C IOMOIIBIO ITUArHOCTHYECKUX THArpaMM
MIPOM3BEJCHBI OLICHKM BKJIAQJOB B HOHH3ALHUIO TalaK-
THYECKOTO Ta3a OT aKTHBHOTO $pa W OT IPOIECCOB
3Be3nooOpaszoBanmst. Metogom TpemditHa-BeitnOepra
OLICHEHA YTJIOBasi CKOPOCTh BpalleHus 0apa U MOKa3aHo,
4yro HaOiogaeMoe Ha HW300paXEHHAX TaJaKTHUKH
BHYTpPEHHEE KOJIbIIO MMEET PE30HAHCHYIO TIPHPO/TY.

Bo3HukaeT Bompoc: CyIIECTBYET JIM CBS3b MEXAY
KpyIHOMacIITaOHBIMH BHEITHUMH CTPYKTYpaMu
(ocTaTkaMy  TOTJIOIIEHHOTO CIYTHHKA) W TaKUMH
BHYTPEHHUMH OCOOCHHOCTSIMH T'aJJAKTUKHU KaK pajuaiib-
HBIE JBW)KEHHMS K LEHTPY M CaMUM CYIIECTBOBAaHHE
aKTUBHOTO sapa? 31ech MPEICTaBISIOTCS JBE BO3MOXK-
HOCTH: KOJIBIIO ¥ 0ap CyIIECTBOBAJIM B AUCKE TaJIaKTHKU
eIle 10 B3aUMOJIEHCTBHSA CO CITyTHHUKOM, 100 BO3HUKIN
y)K€ B TIPOLECCE 3TOro B3aMMOACUCTBHA. B mobom
cllyyae, B3aUMOJEICTBHE NPHBOAUT K Mepepacrpese-
JICHUIO MAacchl B TaJJAKTUKE, IIPEXKIE BCETO K €€ OOJIbILei
KOHLEHTpallMd B LEHTPaJbHBIX obnacTax. Eciau Oap u
KOJIBIIO YXK€ CYLIECTBOBAIM B TallaKTHKE, TO TaKoe
riepepacrpe/ieIeHie MOTJIO YBEIMYUTh TEMI MOCTYII-
JIeHUs1 Tasza 4yepe3 0ap K akTUBHOMY syipy. Torma psn
TIEKYJIIPHOCTEH B (pOpMe KOJIbIIAa (aCHMMETPHSI, CMeIlle-
HHE [EHTpa) OOBSICHIIOTCA WCKWKEHHSIMHA TpaB-
MIOTEHIIMANIa B PE3yJIbTaTe B3aUMOCHCTBYSL.

A.A. Cuupnosa, A.B. Moucees, B.JI. Aghanacves.
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TRACES OF INTERACTION IN ACTIVE
GALAXIES: THE CASE OF NGC 6104

Kinematics and morphology of the Seyfert galaxy
NGC 6104 were studied in detail with the aim to
uncover the mechanism of transportation of gas to an
active nucleus. The observations were fulfilled with the
6 meter telescope of SAO RAS with the panoramic
spectrograph MPFS and the universal device SCORPIO
in three modes: direct imaging, spectroscopy with a long
slit and with the scanning interferometer Fabry-Perot.
To study the structure of the circumnuclear region,
images from the HST archives were used.

It was shown that NGC 6104 is in the stage of active
merging of the satellite galaxy: we managed to discover
its remnant as envelopes of low surface brightness (Fig.
18). The detailed picture of motions of ionized gas was
studied up to a distance of 14 kpc from the center, and
the velocity field of stellar component was constructed
for more inner regions. Radial motions of gas towards
the active nucleus along the central bar play an
important role at a distance of 1-5 kpc. Besides, we
discovered a flow of ionized gas from the nucleus that is
supposedly caused by invasion of a radio jet into the
surrounding interstellar medium. Contribution of the
active nucleus and star formation processes into
ionization of galactic gas was estimated by diagnostic
diagrams. The angular velocity of the bar rotation was
estimated by the Tremaine-Weinberg method. It was
shown that the inner ring seen in images of the galaxy
has the resonance nature.

The question arises as to whether there exists a
relation between outer large-scale structures (remnants
of the merged satellite) and such inner features of the
galaxy as radial motions towards the center and the
existence of the active nucleus? There are two
possibilities here: the ring and the bar existed in the
galaxy disk before interaction with the satellite or they
arose in the process of this interaction. In any case, the
interaction leads to redistribution of mass in the galaxy,
first of all to its bigger concentration in central regions.
If the bar and ring already existed in the galaxy, then
such a redistribution could increase the rate of gas
inflow to the active nucleus through the bar. Then a
number of features in the form of the ring (asymmetry,
shift of the center) are explained by distortions of
gravitational potential due to the interaction.

A.A. Smirnova, A.V. Moiseev, V.L. Afanasiev
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Puc. 18. Cnesa: uzobpaxcenue NGC 6104 6 ¢hunompe R 6 wikane 36. 6eiuuut, 6HewHsisi u30gpoma coomeemcmeyem
nogepxnocmunoil apxocmu 26"/0", waz usogpom 1"/0". Cnpasa: ocmamounvie apkocmu uzoopaxcenus NGC 6104 ¢
R-nonoce nocne npusedenus k nonosicenuro "niawma” u guiuumanus Mooeau OUCKd.

Fig. 18. Left: the R image of NGC 6104 in the stellar magnitude scale; the outer isophot corresponds to the surface
brightness 26"/0", the isophot step is 1"/0". Right: the residual brightness of the R image of NGC 6104 after
reduction to the “‘flat” position and subtraction of the disk model.

HOBASA I'OJIYBAS KOMITAKTHASL
TF'AJIAKTHKA C OYEHb HU3KUM
COJEP)KXAHUEM METAJIJIOB HS 2134+0400 -
MHPEJICTABUTEJIb HACEJIEHUS BOMJIOB?

[To pesynmpraram cnektpockonnu Ha BTA 00BeKTOB
U3 crienuanu3upoBaHHOro o63opa 'amOypr-CAO HSS-
LM (mo mnoucKky 3MHCCHOHHBIX TaJaKTHK C HHU3KOH
METALIMYHOCTBIO) ~ OTKpbITa ToJiy0as  KOMIIaKTHas
ramaktika (BCG) HS 2134+0400 ¢ oueHb HH3KOM
MetammyHocTeio  12+log(O/H) = 7.44, ~Z[1/17 (puc.
19). Dra rajgakTuka BXOIMT B JIECATKY OOBEKTOB C
HAaUMEHBIIUM COAEP’KaHHEM METaJJIOB CPEIU HECKOJb-
kux Teicsiy BCGs, u3BecTHhIX B Onmkaiiiieii oOmactu
Bcenennoii. IIpocTpaHCTBEHHOE pacHoONIOKEHUE ITOU
TaJIakTUKH He TUIndHo 11a OonsmmHcTBAa BCG: oHa
HaxoOuTCs B Tak HaspiBaeMoil mycrore Pegasus,
OTPOMHOM 00JacTH C OYEeHb HHU3KOW IJIOTHOCTHIO
rajaktuk  HopMmanbHOd (Mp=-19.6") mnmu Gonee
BBICOKOW CBETUMOCTH. B 3TOH ke mycToTe HaxoIUTCs
JIpyras rajakTuka ¢ O4€Hb HHU3KOM METalSIMYHOCTBIO —
HS 2236+1344. Eme aro:knHa TajIakTUK ¢ OY€Hb HU3KOM
METAJUIMYHOCTBIO TMONAafaeT B APYTHE IMyCTOTHL. B cBsA3M
C OTHUM BBICKAa3aHa THUIIOTE3a O TOM, YTO TaKOi TuI
OOBEKTOB MOXET OBITh TPENCTABUTEIBHBIM  JUIA
HACEJICHHUS KapIIMKOBBIX TaJIAKTHK B BOM/IaX.

C.A. Ilycmunvruux coemecmno ¢ M. Dneenvcom u X. -
0. Xazenom (I'ambypeckas obcepsamopusi,
Tepmanus), A. Kuazesvim (FOxcHo-agpukanckas
obcepsamopus, FOAP), A.I'. I[Ipamckum (C-Ilemepbype),
A.B. Yepomosvim (Mockea).

NEW BLUE COMPACT GALAXY WITH A VERY
LOW METALLCITY HS 2134+0400 - A
REPRESENTATIVE OF VOID POPULATION?

On the results of BTA spectroscopy within the
framework of the dedicated Hamburg/SAO survey for
Low Metallicity BCGs (HSS-LM) a new blue compact
galaxy (BCG) HS2134+0400 with a very low
metallicity is discovered (12+log(O/H) = 7.44, ~Z[1/17
(Fig. 19). It belongs to the group of ten BCGs with the
lowest metal content among several thousand such
known objects in the nearby Universe. The spatial
position of HS 2134+0400 is atypical of majority of
BCGs: the object falls into the so-called Pegasus void,
the huge region of very low galaxy density, as defined
by galaxies with the normal (Mg=-19.6") or high
luminosity. ~ Another  very  metal-poor BCG
HS 2236+1344 also falls in this void. Besides, a dozen
more of very metal-poor galaxies are found to fall in
other voids. A hypothesis is suggested that such type of
objects can be a representative of a part of the void
dwarf galaxy population.

S.A. Pustilnik, A.G. Pramsky, A. Kniazev (SAAO),
A.V. Ugryumov in collaboration with D. Engels and H.-
J. Hagen (Hamburg Observatory).
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Puc. 19. Cnexmp (SCORPIO, BTA) u uzobpascenue 6 ¢unompe B (2.2-m meneckon ESO) eanaxmuxu HS 2134+0400,
Haxooawelicsi 8 oepomuol nycmome 6 Pegasus. Ee osmywennas mopgonocus, exmouas ciabwviii "xeocm" Ha
3anaoHOM Kpaio, HABOOAM HA MbICIb O HedasHem 83aumodeticmeuu ¢ opyeum menom. OOHAKO HUKAKUX KAHOUOAmo8 8
napmuepvl 8 0003puMoll okpecmuocmu He 06Hapydceno. OOHO U3 BOZMONCHBIX 0OBACHEHUN — dMOom 00vexm

AGNAEmMcCs pe3yaibmaniom nodmu 3aKOHYEeHHO20 CAUAHUAL.

Fig. 19. Spectrum (SCORPIO, BTA) and B-band image (the ESO 2.2m telescope) of a new XMD galaxy HS
2134+0400 located in the large Pegasus void. Its disturbed morphology, including the faint "tail” on the W edge,
suggests a recent interaction with some other body. However, no candidates for interaction partner were discovered
in the apparent surroundings of this galaxy. One of possible interpretations of this fact is that this object is a result of

an almost completed merger.

O CBs3U METANVIMYHOCTHU TOJYBBIX
KOMITAKTHBIX IF'AJTAKTHUK C nx
I'IOBAJIBHBIM OKPY/KEHUEM

B cBsi3u ¢ rumore3oil u3 MNpenplayLIEro IyHKTa
MPOBENICH CTAaTUCTHYECKUH aHaim3 moaBbibopok BCG
U3 camoi Oonbiioi Ha ceromns BeiOopku 506 BCG B
3oHe 0030pa ['amOypr-CAO (HSS) ¢ yuerom HOBBIX
JMaHHBIX 00 ux comepxkanuu kuciopoma O/H. Ilens —
MPOBEPUTH TMIIOTE3Y O TOM, YTO TEMII IBOJIIOIIUH TaKHX
TaJlaKTHK CBSI3aH C IUIOTHOCTBIO KX TJIOOAJBHOTO
OKpY>KEHUS, JUIS XapaKTEePUCTUKH KOTOPOI
HCIIOJIH30BAJIOCh PACCTOSHUE 10 ONIDKAKIICH TalaKTHKH
HOpMaJibHOM 1iu BbicOKoM cBeTuMocT DNN. Halinenst
pasnuuust B pacnpeneneHusx DNN  Ha  ypoBHe
sgagyumoctd  0.001 mms BCG ¢  o4YeHp HHU3KAM
3HadeHneM MetammuaHocth (12+1log(O/H) <7.75) u ¢
TATIMYHBIMUA ~ MeTAIMUIHOCTIMHU  (puc. 20).  Ilepsbie
3HAYNMO Yalle HaxXOIiITCI B OONACTIX, MAJCKUX OT
MAaCCHBHBIX TalaKTHK ¥ TJA€ IUIOTHOCTh TalaKTHUK
3HAYUTEIBHO HKXKE cpenHeil. Haubosnee odYeBUAHBIM
BBIBOJ[ U3 3TOI'0 pe3yJibTaTa — 4acTh FAJIAKTHK B BOMIaX
SBOJIIOLMOHUPYET MeUIeHHee. BeposiTHO, 3TO CBsi3aHO ¢
OU€Hb HU3KOM 4YacTOTOM B3aUMOAEUCTBUH C APYrHMMHU
TaJIAKTHKAMH.

C.A. Ilycmunvuux coemecmuo ¢ A. Kuazesvim (FOcHo-
agpuxanckas oocepsamopusi, FOAP)

METALLICITIES OF BLUE COMPACT
GALAXIES VERSUS GLOBAL ENVIRONMENT

In relation to the hypothesis of the previous item, the
statistical analysis was performed of BCG subsamples
from the largest sample of 506 BCGs in the zone of
Hamburg-SAO survey (HSS) with account for new data
on their abundance of O/H. The aim was to check the
hypothesis of a relation between the BCG rate of
chemical evolution and density of their global
environment. The latter was characterized by the
parameter of DNN - a distance to the nearest galaxy
with normal or high luminosity. The distributions of
DNN for BCGs with very low metallicities
(12+log(O/H) < 7.75) and for those with more typical
metallicities are found to be different at a confidence
level of 0.001 (Fig. 20). The former fall more often into
space regions which are distant from massive galaxies,
and where the galaxy density is significantly lower than
the average one. The most straightforward conclusion of
this result is that a fraction of void galaxies evolve more
slowly than the average galaxy population. This is
probably related with their very small rate of
interactions/collisions with other galaxies.

S.A. Pustilnik in collaboration with A. Kniazev (SAA0)
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Puc. 20. Pacnpedenenus paccmosnuil 00 baudicativieis 2anakmuKky ¢ HOpMAIbHOU Uil 8blcokoll ceemumocmoto (DNN
6 Mnx) onsa 10 BCGs u3 noogvibopku ¢ ouenv Huzkou memaniuynocmoio 12+log(O/H) < 7.75 u ¢ abconrommuvimu
senuuunamu -15.5 < Mp < -17.0 (cnpaséa) u ons BCG ¢ mem odice OuanazoHom abCOMOMHBIX BETUYUH,
PACNONONCEHHBIX 8 MOM Jice obvbeme, HO ¢ Dojee MUNUYHBIMU MEeMALIUYHOCMAMU (clesa). Dmu pacnpedeneHus
omauyaromes Opye om opyaa Ha dogepumenviom ypogue 0.001.

Fig. 20. Distributions of distances to nearest normal or high luminosity galaxy (DNN, in Mpc) for 10 BCGs in the
subsample with very low metallicity 12+log(O/H) < 7.75 and -15.5 < My < 17.0 (right histogram) and for BCGs with
the same absolute blue magnitudes, situated in the same volume, but with more typical metallicities (left histogram).
These distributions are different at the confidence level of 0.001.

OB30P C IIOMOIBIO PAJUOTEJIECKOIIA
HAHCS (NRT) OMHUCCHUHU HI B 22-X XMD
TF'AJJAKTUKAX

C nomouipto paguoreneckona B Hancs (Dpanims)
mpoBeaeHsl HabmoaeHus smuccuu HI B nunuum 21 cMm y
22-X TaJaKTUK C O4YEHb HU3KOH METANIMYHOCTBIO
(XMD). Oskmpmaercsi, 4To Aisl 3TUX «IBOJIIOLHOHHO
MOJIOABIX» TallaKTUK HEHTpaJbHBIH Tra3 sBIseTCS
OCHOBHBIM KOMIIOHEHTOM OaprOHHO# MaTepuu. Ha puc.
21 mpexncraBieHo cootHomeHne Mexay M(HI) u L(B)
JUId BceX HaONIOAaBIIMXCS TranmakThk. [l mamoro
WHTEpBAJIa METAJUNIMIHOCTEH B 3TOH BhIOOpKE (axTop
1.7) o6a rnobampHbix mapamerpa M(HI) u L(B)
NEepEeKphIBAIOT Juana3oH Oojee 2-x mopsiakoB. Mx
oTHoIleHHe u3MeHsercs Ha (akrop 10. Heckosbko
XMD BCGs uMeIOT HETUIMYHO HHU3KOE OTHOLICHHE
M(HI)/L(B). Bce ot ¢dakTel yKa3plBalOT Ha
HEOJHOPOAHBIM COCTaB u3yueHHOU rpymmel XMD
ranmakTuk. Cum. astro-ph/0701505.
C.A. I[lycmunvrhux  cogmecmHo
(Ilapusicckasn obcepsamopus)

c XK-M. Mapmaonom
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THE NANCAY RADIO TELESCOPE (NRT) HI
SURVEY OF TWENTY-TWO XMD GALAXIES

The emission of atomic hydrogen (HI) in the line 21
cm of 22 eXtremely Metal-Deficient (XMD) galaxies
was observed with the NRT (Nangay Radio Telescope,
France). It is expected that for such «unevolved»
galaxies the neutral gas should be the dominant
component of baryon matter. In Fig. 21, the derived HI
masses M(HI) are presented versus the blue luminosities
L(B) of observed XMD galaxies. For a small interval of
O/H in these galaxies (factor of 1.7), both global
parameters M(HI) and L(B) span a large range of about
2 orders of magnitude. Their ratio varies by a factor of
10. Several XMD BCGs have atypically low ratio
M(HI)/L(B). All these facts indicate inhomogeneous
content of XMD group. See astro-ph/0701505.

S.A. Pustilnik in collaboration with J.-M. Martin

(Observatoire de Paris)

Puc. 21. Coomnowenue mexicoy maccoii amomapHozo
6ooopooa M(HI) u ceemumocmovio L(B) ona 22-x XMD
canakmuk, Habmooaswuxca 6 aunuu 21 cm  Ha
paduomeneckone ¢ Hancs. Bepxuue npedenvt na maccy
HI ona 4-x eanaxmuk nokaszanvl cmpenxamu. Llupoxue
ouanasonvt Ons M(HI) u L(B) u ux omnoweHnus
M(HD/L(B) oaiom ykazanue HA HEOOHOPOOHOCHb
8b100PKU RO MUNAM  IBOJIOYUOHHBIX CYEHAPUES.

Fig. 21. Relation between atomic hydrogen mass M(HI)
and luminosity in blue band L(B) for the sample of 22
XMD galaxies observed with the Nan¢ay Radio Telescope
in HI line 21-cm. Upper M(HID)limits for 4 galaxies are
shown by arrows. Their broad ranges of M(HI) and L(B)
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and their ratio M(HI)/L(B), for very narrow range of O/H
(factor of 1.7) indicate inhomogeneity of evolutionary
path-ways for sample objects.
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Puc. 22. Kapmer pacnpeoenenuss HI 6 0syx e3aumooeiicmsyiouwux XMD BCGs, nonyuenuvie Ha UHOUUCKOM
paouomeneckone GMRT. Cnesa nokasamnsl uzonunuu niomuocmu HI, nanodwcennvie Ha onmuyeckoe uzoopadicerue (U3
DSS) XMD eanaxmuxu SBS 1129+576 u ee ceseproco «cnymuuxa» SBS 1129+577. I[lepemviuxa uz HI, coedunsowas
0be canakmuku, yKazvlédaem Ha CAUsiHUe, Npoucxooaujee 6 dmou cucmeme. Mmeemcss maxdice npuisusHotl xeocm,
soimanymuoiii k NE om SBS 1129+577 (cm. Ekta et al. 2006, MNRAS, 372, 853). Cnpasa nokazana aHanocuyHas
Kapmuua ¢ Hanodcenuem HI kapmovl na onmuueckoe usobpadicenue ona opyeot XMD BCG - SDSS J1105+6022,
Komopas e3aumooeticmgyem ¢ coceoneli LSB eanakmuxou, pacnonodceHHou 6 HanpaeieHuu K 3anaoy. Taxowce
umeemcs HI nepemviuka, ykasviéaowjas Ha pasHiord cmaouio CIUAHUA, U NPUTUBHOU X80CM 8 H0XHCHOM HANPABIEHUU Y
SDSS J1105+6022.

Fig. 22. HI maps of two interacting XMD BCGs obtained with Indian radio telescope GMRT. In the left panel HI
density isolines are shown overlaid on the optical DSS image of the XMD galaxy SBS 1129+576 and its northern
companion starburst galaxy SBS 1129+577. The HI bridge joining both galaxies indicates to the ongoing merging.
Also, the large HI tidal tail is stretching NE from the companion SBS 1129+577 (see Ekta et al. 2006, MNRAS, 372,
853). In the right panel a similar overlay is shown for SDSS J1105+6022, another XMD BCG interacting with its
western neighbor LSB galaxy. Again, there is an HI bridge indicating that the components of the pair are at an early
stage of merging, and a tidal tail stretching to the south of SDSS J1105+6022.

XMD I'AJIAKTHKMU 110 U30BPAKEHUSIM B HI
HA PAJNOTEJIECKOIIE GMRT: CBHU-
JAEJBbCTBA CUJIbHBIX B3BAMMOJAENCTBUUA

THE GMRT HI MAPPING OF XMD BCGS:
EVIDENCE FOR STRONG INTERACTIONS

Hus maornx XMD ramaktuk w3 BeiOopku BCGs
UMEIOTCsl OoJiee HJIM MEHee YBEpeHHbBIC YKa3aHHs Ha X
B3aNMOJICHCTBHA C MAaJOMACCHBHBIMU TaJlaKTHKAMH.

Ilpennonaraercs, 4To 3TH B3aUMOJEHUCTBHS
nHummrpytoT B BCGs  Tekymme — BCHBIIIKH
3Be30o0pazoBanust. OJHAKO MOJNYYHUTh HaEKHbIC

CBUJIETENIbCTBA B3aUMOJICMCTBUSL HE JIETKO. B pamkax
uzyuenus cBoiicte HI B XMD BCGs mnpoBeneHbl
HAOIIOICHUS TONYIF0KAHBI TAKUX TAJIAKTHK B JIMHUH 2 1
cM Ha paauoreneckonne GMRT. [lns Bcex u3 HUX
MONTyYeHBI SICHBIE CBUACTENECTBA B3aMMOACHCTBHSL.
Orot pe3ynbpTar COTJIacyeTcst c panee
c(OpMyITHPOBaHHBIM TE3UCOM O TOM, YTO ITOBBIIIIEHHBIN
TeMIl 3Be3foobOpazoBanuss B BCGs B 0omibmioi wactu
CIlydaeB MHIYLUPOBAaH HEAaBHUMH B3aMMOJEHCTBHAMU
c ApyruMH rajmakTukamu. Ha pumc. 22 moka3aHbl [1Ba
npuMmepa HavanbHOU craguu cnusHuss XMD BCGs no

Many of XMD (eXtremely Metal-Deficient) blue
compact galaxies show more or less reliable indications
of their interactions with other low-mass galaxies. Such
interactions are thought to induce current starbursts in
these BCGs. However, it is difficult to obtain confident
evidences of interactions. Within the context of the
study of HI properties of XMD BCGs, the GMRT
observations in HI line were carried out of a half-dozen
such galaxies. For all of them there are clear evidences
of interactions with other objects. This result is
consistent with the earlier claims on the large fraction of
BCG starbursts to be induced by recent interactions. In
Fig. 22 two examples of the early stages of mergers with
XMD BCGs are shown based on the GMRT HI maps.
The details are explained in the figure caption.
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kapram HI, momyuennsim Ha GMRT. CM. neramu B
MOJMUCH O] PUCYHKOM.

C.A. Ilycmunvruux coemecmuo ¢ [ic. Yeneanypom u
Oxma (NCRA, Ilyna, Unous), A. Kuszesvim (SAAO) u
K.-M. Mapmsuom ([lapusiccrkas obcepsamopusi).

BO3PACT, META/UVIMYHOCTDh MU OTHOIIE-
HUE [o/Fe] IMAPOBBIX CKOILJIEHU B NGC
147, NGC 185 U NGC 205

[IpencraBnenHs HW3MEpEHUs BO3pacTa,
MeTauimaHocTd U [o/Fe] miast 16 mapoBbix CKOIUICHHIA
(IIIC) 8 NGC 147, NGC 185, NGC 205 u neHTpaibHbIX
obnacreii muddysnoro wusnyueHus B NGC 185 wu
NGC 205. Hamu pe3ynabTaTel OCHOBaHBI Ha CIIEKTpPax,
noiydeHHbIx ¢ nomombio SCORPIO (MHOromenesas
Mona) Ha 6-M Tenmeckornie CAO PAH (puc. 23). Bee LIC
BEIOOpKH OKazanuchk cTapeiMu (T > 8 Gyr) u OegHBIMH
meraiamu  ([Z/H] < -1.1) 3a wuckmouennem IIC
Hubble V 8 NGC 205 (T = 1.2 + 0.6 Gyr, [Z/H] =-0.6 +
0.2), Hubble VI 8 NGC 205 (T =4 +2 Gyr, [Z/H] =-0.8
+0.2) u FJJVII B NGC 185 (T =7 £ 3 Gyr, [Z/H] =-0.8
+ 0.2). bonpmuHCcTBO I1IIC BBIOOPKH UMEIOT COTHEYHOE
[o/Fe] B otmmume ot LIC rano M31 u Mneunoro I[lytu.
Mopdomnoruu ropusoHTanbHbIX BerBed IIIC Hamei
BBIOOPKHM TIOKa3bIBAIOT TaKyl0 JK€ 3aBUCHMOCTb OT
METAUIMYHOCTH, Kak Haubosnee momozapie IIC ramo
Hamel ["amakTuku. 3Be3mHbIE HACENEHUS LEHTPAIBHBIX
obmacreit NGC185 u NGC 205 uMeroT mpuMepHO TOT
K€ BO3PACT, KaK M PACIIOIOKEHHBIE B IIEHTPE TaTaKTUK
IIC (Hubble V B NGC 205 u FJJIII B8 NGC 185), HO
ropaszo 6oraTsie MeTaJIJIaMH.

M.E. lapuna, B.JI Aganacves  coemecmmo c
TX Ihyua (Mucmumym Kocmuueckoeo meneckond,
CLIA)

HNCTOPUSA 3BE3JOOBPA30OBAHUA KAPJIUKO-
BBIX I'AJTAKTHUK B I'PYIIIIE HEHTABP A

Onpenenena KOJIMYEeCTBEHHAs UCTOPHS
3Be3nooOpaszoBanust  (SFH)  nByx — KapnmkoBbIX
ctheponnanpabix (KK 197 u ESO 269-066) u onxHoi
KapinKoBoi upperyisipHo# ranaktuku (ESO 381-018) B
6mu3koit rpynme LenraBp A. JlaHHBIE SBIAIOTCS 9aCTBHIO
BEIOOpKH W3 ~ 50 ONM3KMX KApPIUKOBBIX TaJAKTHK,

S.A. Pustilnik in collaboration with J. Chengalur and
Ekta (NCRA, Pune, India), A. Kniazev (SAAO), J.-
M. Martin (Obs. de Paris).

AGES, METALLICITIES AND [o/Fe] RATIOS OF
GLOBULAR CLUSTERS IN NGC 147, NGC 185
AND NGC 205

We present measurements of ages, metallicities and
[o/Fe] ratios for 16 globular clusters (GCs) in NGC 147,
NGC 185, NGC 205 and of the central regions of diffuse
galaxy light in NGC 185 and NGC 205. Our results are
based on spectra obtained with the SCORPIO (the
multislit mode) at the 6 m telescope of the SAO RAS
(Fig. 23). All our sample GCs turned out to be old
(T > 8 Gyr) and metal-poor ([Z/H] < -1.1), except for the
GCs Hubble V in NGC 205 (T = 1.2 + 0.6 Gyr, [Z/H] =
-0.6 = 0.2), Hubble VI in NGC 205 (T = 4 + 2 Gyr,
[Z/H] =-0.8 £ 0.2) and FJJVI in NGC 185 (T =7+ 3
Gyr, [Z/H] = -0.8 + 0.2). The majority of our sample
GCs has solar [o/Fe] enhancement in contrast to the halo
population of GCs in M31 and the Milky Way. The
morphologies of GC horizontal branchs for our sample
follow the same behaviour with metallicity as younger
GCs of Galaxy halo. The central field stellar populations
of NGCI185 u NGC 205 have approximately the same
age as their most central GCs (Hubble V in NGC 205
and FJJIII in NGC 185), but are more metal-rich than
the central GCs.

M.E. Sharina, V.L. Afanasiev in collaboration with
T.H. Puzia (Space Telescope Science Institute, USA)

STAR FORMING HISTORY OF THE DWARF
GALAXIES IN THE CENTAURUS A GROUP

We derive quantitative star formation histories (SFH) of
two dwarf spheroidal (KK 197 and ESO 269-066) and
one dwarf irregular (ESO 381-018) galaxies in the
nearby Centaurus A group. The data are part of our
sample of about 50 nearby dwarf galaxies observed with
the Advanced Camera for Surveys (ACS) at the Hubble
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KoTopbie Habmomaauch Hamu Ha ACS/HST (mipor. 9771
u 10235, PI W.Kapauenuer). 'myOokas nuarpamma
uBer-3Be3aHas BenuunHa a1 KK 197 nokazana Ha puc.
24 (cnea). doTomMeTpHsl pa3pelICHHBIX 3BE3] B rajak-
TUKaX ObuIa BhIONHEHA A. JI0N(QHHOM C TOMOIIBIO €ro
makera 3Be3MHOH (OTOMETpHM B TYCTBIX IOJSAX
DOLPHOT. ®dotomeTrpuueckue pacCcTOSIHHUSA Ui BCEX
TaJIaKTHK OBLTN OTIPENIENICHBI C UCTIOIb30BAaHIEM BEPIIH-
HBl BETBH KpPACHBIX THTAHTOB B Ka4eCTBE HHIMKATOPA
paccrostaus (Lee et al. 1993, ApJ, 417, 553; Sakai et al.
1996, Apl, 461, 713). MbI Takke HCIIONH30BAIN HAII
maker mporpamm StarProbe mias  KOJHYECTBEHHOTO
onpexnenenus SFH (2004, Ap, 47, 229).

Juarpammel 11BeT-BeMunHa rajgakTuk ESO 269-066
nu KK 197 sBasioTCsS TUNUYHBIMH JJIs1 KapJIHKOBBIX
cheponIaIbHBIX TAJAKTUK, T.C. HACEJICHBI B OCHOBHOM
crapbiMu 3Be3gamu RGB. Opnako, Mbl mpenmnosiaraem
TaKXKe HallMyhe HEKOToporo konuyecTBa 3Be3 AGB
CPEIHEr0 BO3pacTa. DTH TaJaKTHKH UMCIOT HEOOBIYHO
Oonpmoit pa3dpoc mokazarener nBera 3Be3n RGB, grto
OTpaKaeT »MNH30J, AaKTHBHOTO 3BE371000pa30oBaHUA C
BBICOKAM YPOBHEM METAJUIMYHOCTH (pHC. 24, crmpaBa).
B0O3MOXHBIM OOBSCHEHHEM MOXET CIYy)XUTh 3axBaT
TATaKTHKaMH OOOTAIlleHHOTO METaJlJIaMH  BEIeCTBa,
MOTEPSIHHOTO TOW CHHPabio, KOTOpas, Kak MPUHATO
CUMTaTh, ObUIA TMoOTJoleHa ranakTukoil Ilentasp A. B
TO e BpeMs, HCTOpus 3Be31000pa3oBaHus OoJjee
ynanenHo ot IlenraBpa A ESO 381-018 sBuserca
TUIYHOW IS KapJIUKOBOH HPPETYJSIPHOU TaJaKTHKH.
VY Hee HET 3Be3]] BHICOKOH METAUIMYHOCTH WJIM OYCHB
BBICOKOTO YPOBHS 3B€31000pa30BaHMUS.

Space Telescope (prog. 9771 & 10235, PI
[.Karachentsev). Deep color-magnitude diagram (CMD)
of KK 197 is shown in Fig. 24 (left panel). Photometry
of resolved stars in the galaxies was made by A.Dolphin
with his DOLPHOT package for crowded field
photometry. Photometric distances for all galaxies in the
sample were obtained using tip of the red giant branch
(TRGB) distance indicator (Lee et al. 1993, ApJ, 417,
553; Sakai et al. 1996, ApJ, 461, 713). We also used our
StarProbe package for quantitative SFH determination
(2004, Ap, 47, 229).

The color-magnitude diagrams of ESO 269-066 and
KK 197 are typical for dwarf spheroidal galaxies which
are mostly populated with old RGB stars. The diagrams
are contaminated by a number of foreground stars.
However, we should also suppose a presence of AGB
intermediate-age stars. These galaxies have an unusual
RGB color index scatter, which reflects an active star
forming episode of a very high metallicity level (Fig. 24,
right panel). The probable explanation can be that the
galaxies have captured the metal rich matter lost by a
spiral galaxy in merging with Centaurus A. At the same
time, the star forming history of the more distant ESO
381-018 is quite typical for dwarf irregular galaxies. It
has no metal rich stars or a very high level of star
forming.
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Puc. 24. Cnesa: ouacpamma yeem-eenuuuna oaa ecarakmuxu KK 197 (paccmosnue 0o xomopoil paguo 3.87 Mnk).
Cnpasa: onpedenennasn Hamu ucmopus 36e30000paszosanus SFH smou eanaxmuxu.

Fig. 24. Left: color-magnitude diagram of KK 197. The derived distance to the galaxy is 3.87 Mpc. Right: the

measured star forming history SFH of KK 197.

MOHUTOPHUHI' OIITUNYECKOI'O
TPAH3UEHTA CAMOI'O BJIM3KOI'O TAMMA-
BCIIVIECKA GRB 060218

Ha BTA mnpoBeneH cHeKTpaibHbI MOHMTOPHHT
ONITHYECKOT'O TIOCIECBEYEHHS CaMOro OJIM3KOro ramma-
Bciiecka GRB 060218 ¢ kxpacHeIM cMelleHUEM z =
0.033.

B pamaux cmektpax (20, 21 d¢espams 2006 Tt.)
ONTHYECKOTO TPAaH3WEHTa OOHAPYKCHBI  MIMPOKHE
CIIEKTPAIBHEIE NIETalll, XapaKTEepHBIC IUII MaCCHBHBIX
CBEpXHOBBIX Ib-¢ Tma (puc. 25). AOcopOius Ha AIHHE
BosHb! ~4600A (21 (eBpais) MoKeT GBITH Pe3yILTATOM
6nenzp! nunuMit xenesa (Fe II), kak, HanpuMmep, B ciaydae
cBepxHOBBIX Ic Tuma SN 1997ef u SN 2002ap.

B mocnenneM crnekTpe, MojlydeHHOM 27 aBrycra,
ssBHO BHOHaA mmpokas Osenma [OI] 6300, 6364A,
XapakTepHast Uil HeOyJISIpHOH CTauu CBEPXHOBBIX. JTO
YK€ CIIEKTp POJMTENBLCKOM rajlakTHKH IOUYTH 0e3 BKJIaaa
cBepxHOBO# SN 2006aj, CBSI3aHHOH ¢ raMMa-BCILIECKOM
GRB 060218.

OCHOBHOW pe3yabTaT COBMECTHOI'O MOHHTOpPHHTA Ha
BTA u pgpyrmx Teneckomax B paMKax IpPOTPaMMBI
corpynandectBa Mexay CAO wu  AHZKamycckuMm
uHcTUTyTOM actpodusuku (Mcnanus):  «AJIHHHBIE»
raMMa-BCIUIECKH — OTO HayaJlo B3pbIBA MAacCHUBHBIX
CBEPXHOBBIX, U, CKOpEEC BCCro, B BUAC BCILJIECKA MbI
HaOMojaeM PEJSITUBUCTCKUH KOJUIANC sapa 3Be3[bl U
POXIIEHHE OYEHb IUIOTHOTO OOBEKTa — KOMIIAKTHOTO
ocTaTKa B3pbIBa CBEPXHOBOM.

[onmyuennsie Ha BTA cnexkrpsr GRB 060218/SN

MONITORING OF AN OPTICAL TRANSIENT OF
THE NEAREST GAMMA-RAY BURST GRB
060218

Spectral monitoring of an optical afterglow of the
nearest gamma-ray burst GRB 060218 with the redshift
z =0.033 was carried out with the BTA.

Wide spectral features typical of massive Ib-c type
supernovae were detected in early (2006, February 20,
21) spectra of the optical transient (Fig. 25). The
absorption at a wavelength of ~4600A (February 21)
may be a result of blending iron lines (Fe II) as, e.g., in
the case of the Ic type supernovae SN 1997ef and SN
2002ap.

The wide blend [OI] 6300, 6364A typical of the
nebula stage of supernovae is obviously seen in the last
spectrum obtained on August 27. This is already the
spectrum of a host galaxy, almost without contribution
of the supernova SN 2006aj related to the GRB 060218.

The main result of the joint monitoring with the
BTA and other telescopes within the framework of a
collaborative program of SAO and the Andalucian
Astrophysics Institute (Spain), is as follows: «long»
gamma-ray bursts are a beginning of an explosion of
massive supernovae, and, most probably, the observed
burst is a relativistic collapse of a star nucleus and the
birth of a very dense object — a compact remnant of
supernova explosion.

The BTA spectra of GRB 060218/SN 2006aj, as
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2006aj, xkak u gmt  GRB 030329/SN 2003dh (z =
0.1685), oxasaimich B 4YMCIE CaMbIX HEPBBIX CIEKTPOB
JIBYX CaMBIX OMU3KHUX GRB/SN-BcHbIIIEK.
VYibprpaduoneToBble U30BITKH B PAHHHX CIIEKTpax — 3TO
B3aMMOJICHCTBHE YIAapHON BOJIHBEI CO 3BE3IHBIM BETPOM

MAacCHBHOM 3Be3lbl (BBIXOA yOApHOW BOJHBI B
CBEPXHOBBIX THMA Ic).
beuta  paccmMoTpeHa  MOIeNh  ACHMMETPHUYHOTO

B3peiBa GRB/SN mpaponutens. B Heit npeamonaraercs,
4yro  HecepuueCKHd  B3pBIB  XapakTepeH Uit
CBEpXHOBBIX Bcex THNOB. OJHAKO TNOKa OCTaeTcs
HEBBISICHEHHBIM  BOIIPOC, TE€HEPUPYIOTCSI JIM  B3pBIB
3Be3bl M TaMMa-BCIIBIIIKA OJHMM MW TEM JKe
MEXaHH3MOM.

CrenaH BBIBOA, YTO XOTS CaMoO SIBIICHUE TaMMa-
BCIIBIIIKA HEOOBIYHOE, HO OOBEKT-UCTOYHHK HE TaK YK
" yHuKaneH. YeM OnrpKe raMMa-BCIBIINIKA, TEM OOJIbIIIe
NIPU3HAKOB CBEPXHOBOH 3BE3IBL.

B.B. Coxkonos, T.A. Qamxyanun
A. Kacmpo-Tupado (AnOanyccruu
acmpogusuxu IAA-CSIC, Hcnanus)

COBMEeCmHO Cc
uncmumym

well as of GRB 030329/SN 2003dh (z = 0.1685), turned
out to be among the very first spectra of the nearest
GRB/SNe. UV excesses in the early spectra are
generated by interaction between a shock wave and
stellar wind of the massive star (the SN Ic shock break-
out).

A model of an asymmetric explosion of the GRB/SN
progenitor was considered. It assumes that a non-
spherical explosion may be a generic feature of core-
collapse supernovae of all types. But a question still
remains unclear if a gamma-ray burst phenomenon and a
star explosion are generated by one mechanism or not.

It was concluded that though the gamma-ray burst
phenomenon is unusual, a source-object is not unique.
The nearer a gamma-ray burst is, the more features of
supernova star are observed.

V.V. Sokolov, T.A. Fatkhullin in collaboration with
A. Castro-Tirado (Andalucian Astrophysics Institute
14A-CSIS, Spain)
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Puc. 25. Cnexmpet GRB 060218,
noayuentvle Ha bTA.

Fig. 25. The BTA spectra of GRB
060218.
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