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NUCCIEAOBAHUA B OII-
TUYECKOM CEKTOPE

BHEI'AJTAKTUYECKASA
MU

ACTPOHO-

HCCJIEJOBAHHUE CTPYKTYPBI BJMW3KHUX
I'PYIIII T'AJTAKTHUK

[TpoBenena dgoromerpuueckas oopadotka CCD mn3o-
OpakeHui, mosrydeHHbIX B 1999-2001 rr. Ha KOCMH-
YecKoM Terneckore Xa06:1a. OOHapyKeHBI 1Be HOBBIC
raJakKTUKU B OKPECTHOCTSX MeCTHOH rpymmsl ¢ pac-
CTOSHUSAMH MeHee 2 Mmk. BriepBole M3MepeHbI BBI-
COKOTOYHBIE PACCTOSIHUA 10 14 rajakTuk B Tpymmne M
81, 17 ramaktuk B rpynme Centaurus A/M 83 u 20
TajakTUK B OKPECTHOCTH MeCTHOM IpymIbl Ha OCHO-
BaHUHM CBETHMOCTHU 3Be37] BETBH KPACHBIX THTAHTOB.
Ha puc. 9 npencraBnena odbeMHasi KapTa pacrpese-
neHus ragakTuk B rpynne M 81. Mccnenosana 3aBu-
CHMOCTb ‘“‘CKOPOCTb—PacCTOSHHUE” JUIS TANAKTHK OIS
BOKPYT 3THX TPEX TPYMHIL.

BriepBrie Hazne)xHO ompeneneH pamuyc “‘chepsl
HYJICBOH CKOPOCTH”, 000COOIISIONICH KaKAYIO TPYII-
Iy OT KOCMOJIOTHYECKOTO pacIIUpeHus. 3HaueHHE
panmyca i TpexX TPYII 3aKII0YCHO B Y3KOM HHTEP-
Basie ot 0.95 mo 1.25 Mk, 9TO IPUBOIUT K OIEHKaM
MOJIHOM Macchl Tpymm B jauWamazoHe ot 1.2 mo 2.7
TprwuoHoB Macc Comana. IlomydeHHBIE ITaHHBIC
COOTBETCTBYIOT 3HAYCHHIO CpEIHEH IUIOTHOCTH Ma-
Tepun B MecTHOM Bceenennoii ot 0.05 10 0.10 B equ-
HHUIAX KPUTHYECKOH IUIOTHOCTH. V3MepeHHBIE CKO-
POCTH XaOTHUYECKHMX IBIKCHHH Yy IIEHTPOWIOB TpPEX
ONMM3KMX TPYHII OTHOCHUTEIHHO XabOJIOBCKOTO pac-
mupeHus He mnpesblmaror 35 km/c (H=70
KM/C/MIIK), 49TO JaeT HE3aBUCHMOE CBHJIETEIHCTBO
HU3KOM MJIOTHOCTH MaTepuu B MeCTHOU BceneHHoM.

nJ]. Kapauenyes, /[.U. Makapos, JI.H. Makaposa,
M.E. Ilapuna coemecmno c B.E. Kapauenyesoii
(KHY, Vxpauna), A.E. Jongun (NOAO, CILIA),
E.K. I'peberv (MPIA, I'epmanus), I1. I'vxamaxypma
(UCO/Lick  Observatory, CIlA), JI. Teiicnep
(Universidad de Concepcion, Yunu), I1.B. Xooac
(University of Washington, CIIA), A. Capaeounu
(Wesleyan  University, CILIA), II. Ceumyep
(University of Michigan, CIIIA).

IOBEPXHOCTHAS ®OTOMETPHUSI HOBBIX
BJIN3KUX KAPJINKOBBIX T'AJIAKTHUK

[IpoBenena moBepxHocTHast OTOMETPHS BHIOOPKH 16
ONMM3KMX KapJIMKOBBIX TaJaKTHUK, OOJIBIIMHCTBO U3
KOTOpBIX ObutM HemaBHO OTKphITHI M.J[. Kapauenne-
BeiM 1 B.E. Kapadennesoii. Bribopka BKiIo4aeT xak
W30JMPOBaHHBIE, TaK M IPUHAIJIECKANINE ONN3KAM
rpymnnam ranakTuky. HabmronarensHble faHHBIE OBLIN

INVESTIGATIONS IN THE
OPTICAL SECTOR

EXTRAGALACTIC ASTRONOMY

STUDY OF THE STRUCTURE OF NEARBY
GROUPS OF GALAXIES

The photometric processing of CCD images obtained
in 1999-2001 with the Hubble Space Telescope was
carried out. Two new galaxies in the vicinity of the
Local Group were detected at distances of less than 2
Mpc. For the first time the high-accuracy distances of
14 galaxies in the M 81 group, 17 galaxies in the
Centaurus A/M 83 and 20 galaxies in the vicinity of
the Local Group were measured on the basis of
brightness of the red—giant branch stars. Fig. 9 shows
a 3D map of the distribution of galaxies in the M 81
group. The relation “velocity—distance” for the field
galaxies around these three groups was investigated.

The radius of the “zero—velocity sphere” was first
reliable determined, which detaches each group from
cosmological expansion. The radius value for the
three groups is within a narrow range from 0.95 to
1.25 Mpc, that results in a range from 1.2 to 2.7 bil-
lion masses of the Sun for the estimates of the total
mass of groups. The obtained data correspond to the
value of an average density of matter in the Local
Universe from 0.05 to 0.10 unit of crucial density.
The measured velocities of the motion of the cen-
troids of the three nearby groups relative to the Hub-
ble expansion do not exceed 35 km/s (H=70
km/s/Mpc) that gives an independent evidence in
favor of a low density of matter in the Local Uni-
verse.

LD. Karachentsev, D.I. Makarov, L.N. Makarova,
M.E. Sharina in collaboration with V.E. Karachent-
seva (KNU, Ukraine), A.E. Dolhpin (NOAO, USA),
EK. Grebel (MPIA, Germany), P. Guhathakurta
(UCO/Lick observatory, USA), D. Geisler (Universi-
dad de Concepcion, Chile), P.W. Hodge (University
of Washington, USA), A. Sarajedini (Wesleyan
University, USA), P. Seitzer (University of Michigan,
USA).

SURFACE PHOTOMETRY OF NEW NEARBY
DWARF GALAXIES

The surface photometry was carried out of a sample of
16 nearby dwarf galaxies, most of which were recently
discovered by I.D. Karachentsev and V.E. Karachent-
seva. The sample comprises both isolated galaxies and
ones belonging to nearby groups of galaxies. Observa-
tional data were obtained with the 3.5 m telescope
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Puc. 9. Ilepsas obvemnas kapma pacnpedenenus earakmux 6 epynne M 81 u ee okpecmunocmsx. Paccmoanus 0o
2aNaKMUK UBMEPEHbL N0 OAHHBIM C KOCMuueckoeo meneckona Xa6ona. Ceemuabimu u meMHbIMU CUMBOLAMU 06O~
3HAYEHbl COOMBEMCMBEHHO 2aaKmMuKy co cmapviym (dSph) u monoodweim (dirr) 36e30ubim Hacenrenuem. Tpu camvie

Mmaccusnvle caiaKkmuKu u305paOfC€Hbl NIUNCOUOAMU.

Fig. 9. The first 3D map of the distribution of galaxies in the M 81 group and its vicinity. The distances to galaxies
are measured from the data of the Hubble Space Telescope. The light and dark letters denote correspondingly the
galaxies with old (dSph) and young (dIrr) stellar population. Three the most massive galaxies are drawn as

ellipsoids.

MOJy4eHBI Ha 3.5-M Teneckore oOcepBaTopun Arma-
ye-Tloitat (CHIA) (Apache Point Observatory) B mo-
nocax B u V. Uzobpaxenuss B dpunptpe V s ye-
THIpEX TaJAKTHK BBIOOPKH TpuBeneHBl Ha puc. 10.
OrmpezesieHbl HHTETpaNbHbIe BEINYUHBI U II0Ka3aTe-
JIM LIBETA JUISl HOBBIX KapJIMKOBBIX T'aIaKTHK, a TAKXKe
MIOCTPOEHBI MIPOGHIIN NX TOBEPXHOCTHOH SPKOCTH.

Puc. 10. Hzo06padxcenuss HOBbIX OIUSKUX
KAPAUKOBbIX 20IAKMUK, NOIYYEHHblE HA
3.5-m meneckone obcepsamopuu Anaue-
Hounm ¢ ¢unvmpe V. Pazmep nons —
4.8'x4.8". Cesep — 6sepxy, socmokx —
cresa.

Fig. 10. The images of new nearby
dwarf galaxies obtained with the 3.5
meter telescope of the Apache Point
Observatory in V band. The field size
is. 4.8'x4.8'. North is at the top, East
is at the left.

of the Apache Point Observatory (USA) in B and V
bands. The images in V band for 4 galaxies of the
sample are presented in Fig. 10. Integral magnitudes
and color indices for new dwarf galaxies were deter-
mined and surface brightness profiles were con-
structed. Most of the profiles obey the exponential
brightness distribution law, some galaxies show
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BonpmmHCTBO Mpodusiell TOTIMHSIOTCS SKCIIOHEH-
LMAJFHOMY 3aKOHY paclpeesieHns] SIPKOCTH, HEKO-
TOpBIE TAIAKTHKHA JEMOHCTPHPYIOT ACHPECCHIO SPKO-
cTu Ommxke K HeHTpy. M3MeHeHne mokasaress IBeTa
BJIOJIb Pajinyca OTpa’kaeT HEOJHOPOJHOCTh 3BE3/IHO-
TO HaceleHHs B rajakTukax. [lomoBuHa mccienoBan-
HBIX OOBEKTOB TOKa3bIBAacT HEOOJBIIOE BO3paCTaHHE
MOKa3aTeys IIBeTa BIOJNb paanyca, 9TO TOBOPUT 00
YBEJIMYCHNH CPETHET0 BO3pacTa 3Be3]] K Kparo rajak-
TukH. J{7s 11 ramakTuk BEIOOPKH ¢ M3BECTHBIMHU pac-
CTOSTHUSIMH a0COJIOTHBIE 3BE€3/IHBIC BEITMUMHBI JICKAT
B uHTepBazue oT —10 1o -13™, LIEHTPaJIbHbIE II0BEPX-

HOCTHBIE SIPKOCTH OT 22.5 1o 27.0" ¢ B. CEKYH/IBI.
CpenHuil mokaszaTenb LBETa HCCIIEJOBAHHBIX Tallak-
ik (B-V) = 0.50+0.10™.

JLH. Maxaposa, H.J]. Kapauenyes coemecmmuo c
E.K. I'pebenvs (MPIA, I'epmanus) u O.FO. Bapcyno-
eoul (HUAH CII6Y )

HOBASI TAJIAKTUKA BBJHW3U MECTHOM
I'PYIIIBI

BriepBrie pa3permieHa Ha 3Be3bI ONH3Kast KapIUKOBast
ramaktTuka KKR25 HU3KOH MOBEPXHOCTHOH SPKOCTH
B co3Be3auu JIpakona mo I13C cHuMKam ¢ 6—M Terne-
ckona (puc. 11). doromeTpus M300pakeHUH, TOTY-
YEeHHBIX Ha KOCMHYECKOM Telieckorne Xa00ma (mpo-
rpamma GO8601), mo3BoNMIIa YyTOYHHUTH JAHHBIE O
CTPYKTYpE U TIOJIOKEHUH B IIPOCTPAHCTBE STOTO YHH-
KanbHOTO oOBekTa. ['amakTnka mmeeT aOCONIOTHYIO
3Be3HYI0 BeauunHy My =—10.48", nmuHelHbIH qua-
MeTp 0.54 KIIK, HEHTpalbHYI0 MOBEPXHOCTHYIO SIp-
kocth V = 24.0+£0.2™ ¢ kB. ¢. KKR25 cBoeii mpa-
BWIIBHON (opMoO# Mmoxoka Ha cdeponganbHyIO ra-
nakTuky. OJHaKo COJEPKUT HECKOIBKO TOIYOBIX
JIOBOJIFHO SIPKUX 3Be3J M HeOoJbIoe KommdecTBo HI,
YTO CBHUJETEIBCTBYET O HEJaBHEM 3Be31000pa3oBa-
HUW. ["amakTiKa HaXOAUTCS Ha paccTossHuM 1.79 Mk
oT neHTpouna Mectroit rpymmsl (MI), T.e. 3a ipene-
JaMH paguyca IOBEPXHOCTH HYJIEBOH CKOPOCTH, H
MIPOJIOJDKAET YAAIATBCS OT HEe CO CKOPOCTBIO
VLG = +72+2 km/c. KKR25 aBisercs moka eIuHCT-
BEHHBIM ITOJIHOCTHIO M30aupoBaHHbIM dlrr/dSph 005-
exkToM BOJMM3M MI', BOKpYr KOTOpPOro He HaileHo
ranaktuk sipue —10™ B paguyce 0.5 Mrik.

nJl. Kapauenyes, M.E. Illapuna coemecmuo c
A.E. longpun  (Kitt Peak National Observatory,
CllIA), A Teucrep (Universidad de Concepcion,
Yunu), E.K. I'pebenv (MPIA, Ieiidenvbepe, I'epma-
nus), II. I'yxamaxypma (UCO/Lick Observatory,
CIllIA4), II.B. Xooxc (University of Washington,
CLIA), B.E. Kapauenyesoii (Kuesckuii nayuonano-
Houi yHugepcumem, Yxpauna), A. Capaedunu (Uni-
versity of Florida, CIIIA), I1. Ceiimzep (University of
Michigan, CLLIA).

brightness depression towards the center. The color
index variation along radius accounts for non-
uniformity of stellar population in galaxies. Half of
the objects under study show a small increase of
color index along the radius, that suggests an increase
of average age of stars towards the galaxy edge. For
11 galaxies of the sample with known distances, the
absolute stellar magnitudes are in the range from —10
to —13", the central surface brightness is from 22.5 to
27.0"/sq.s. The average color index of the involved

galaxies (B-V) = 0.50£0.10"".

L.N. Makarova, 1.D. Karachentsev in collaboration
with E.K. Grebel (MPIA, Heidelberg, Germany) and
O.Yu. Barsunova SPbSU,).

A NEW GALAXY NEAR THE LOCAL GROUP

A nearby dwarf low surface brightness galaxy
KKR25 of in Dragon was first resolved into stars on
the 6 m telescope CCD images (Fig. 11). The pho-
tometry of images obtained with the Hubble Space
Telescope (program GOS8601) allowed us to refine
the data on the structure and space location of this
unique object. The absolute stellar magnitude of this
galaxy is My = —10.48", the linear diameter 0.54 kpc,
central surface brightness V =24.0+0.2" sq. s.
KKR25 is similar in its regular form to a sphere gal-
axy. However, it comprises several rather bright blue
stars and a little amount of HI, that evidences in favor
of recent star formation. The galaxy is at a distance of
1.79 Mpc from the centroid of the Local Group (LG),
i.e. outside the zero-velocity surface radius, and
keeps running from it at a velocity of VLG = +72+2
km/s. For the time being KKR25 is the only quite
isolated dIrr/dSph object near the LG around which
no galaxies brighter than —10™ within the radius 0.5
Mpc were found.

1L.D. Karachentsev, M.E. Sharina in collaboration
with A.E. Dolfin (Kitt Peak National Observatory,
USA), D. Geisler (Universidad de Concepcion,
Chilie), E.K. Grebel (MPIA, Heidelberg, Germany),
P. Gukhatakurta (UCO/Lick Observatory, USA),
P.V. Hodge (University of Washington, USA),
V.E. Karachentseva (KPU, Ukraine), A. Saraedini
(University of Florida, USA), P. Satether (University
of Michigan, USA).
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JYYEBAA CKOPOCTH, BO3PACT U ME-
TAJVIMYHOCTh HMAPOBOI'O 3BE3JHOI'O
CKOIUIEHUAA B KAPJIMKOBOW C®EPOU-
JTAJTBHOM I'AJIAKTHKE DDO 78

KapnukoBsie chepounanbabie ramakTukd (dSphs)
SIBIITIOTCSI TOMAHUPYIOIIUME I10 YUCICHHOCTH Ta-
JakTUKaMu B MecTHol BcenenHoit. 3To 00BEKTHI
9KCTPEMAbHO HU3KHX CBETUMOCTEU, pa3MEpoB H
3BE3MHBIX IUTOTHOCTeH. OHHU KpaiiHe OeTHBI Ta30M
My < 10° M,). apoBblie ckoIuieHus, HalJCHHBIE B
HEKOTOPBIX M3 HHX, SBIISIOTCS €IUHCTBEHHBIMH JIOC-
TATOYHO SPKUMH BJIEMEHTaMu CTPYKTYpbl. dSphs,
KaK W IIapoBBIE CKOIUICHHUS, COCTOST B OCHOBHOM M3
CTapplX W TPOMEXKYTOYHOTO BO3pacTa  3Be3[
(T > 10® 5eT) ¥ CYMTAIOTCS CBHACTEISIMH SIIOXH 00-
pa3oBaHus TEpBBIX TramakTHK. [[lapoBeie ckomieHUs
JIOCTaTOYHO SIPKH U1l HAOJIONEHWH Ha OOJBIINX
PACCTOSIHUSAX W SBJSIFOTCS WACATBHBIMH TPOOHBIMU
YaCTUIAMH XMUMHUYECKOHM IBOJIOIMH U HCTOPHH 3BE3-
JI000pa30BaHUS POTUTEIBCKUX TATAKTHK.

BrepBrie onpenencHbl Ty4eBas CKOPOCThb, MeETaj-
JUYHOCTh M BO3PACT MIAPOBOTO CKOIUICHUS, MPHHAI-
nexamero dSph DDO 78, Haxopsiieiics B Tpyrme
M 81 na paccrosauu 3.7 Mmk. CHeKTpbl IIapoBOTO
3Be31HOTO cKoruieHUs B DDO 78, deThipex ImapoBBIX
3BE3HBIX CKOIUJICHWW Hamed [amakTuku, crexTpo-
CKONIMYECKUX CTAaHJAPTOB W CTaHIAPTOB JIyYEBBIX
CKOpOCTEl OBLIM MOJYYEHBI C IIOMOIIBIO CIIEKTPOTpa-
da UAGS 6-m Tteneckoma CAO c¢ nucmepcueit
2.4 A/MM U cTieKTpanbHBIM pa3pernieHueM 7—9 A.

lemuonieHTpryeckas JyueBass CKOPOCTh, BBIYHC-
JICHHAs METOJIOM KPOCC—KOPPEISAIMH CO CTaHIapTa-
MH JIY9eBBIX CKOpocTe#, coctaBmia + 55110 km/c.
[TomyyeHHOE 3HAYCHHME XOPOIIO COTIACYETCS C Te-
JHOLEHTPUUYECKON  JIyueBOM  ckopocTero  MSI1
—34+4 xwm/c.

CriekTpopoTOMETpUIECKHE WHACKCH abCOpOIMOH-
HBIX JIMHWA B JIMKCKOW cucTeme OBLIM M3MEPCHBI B
JMara3oHax JJIMH BOJH, NMPHUHATHIX B padote Byp-
mreiH 1984 r. Mbl onpeaenuim MeTaNIMIHOCTh T1a-
pOBOTO 3BE3THOTO CKOIUICHHUS B DDO 78,

Puc. 11. Hszobpadcenue Kapaukogou 2aiakmuxu
KKR25 ¢ gpunempe R, nonyuennoe na 6-m menecko-
ne.

Fig. 11. Image of a dwarf galaxy KKR25 in R band
obtained with the 6 m telescope.

RADIAL VELOCITY, AGE AND METALLIC-
ITY OF THE GLOBULAR STELLAR CLUS-
TER IN A DWARF SPHEROIDAL GALAXY
DDO 78

Dwarf spheroidal galaxies (dSphs) are galaxies
dominating in number in the Local Universe. These
objects are of extreme low luminosities, sizes and
stellar densities. They are most poor in gas
My < 10° My). Globular clusters found in some of
them are the only sufficiently bright elements of the
structure. dSphs, as well as globular clusters, consist
mainly of old and intermediate age stars (T > 10
years) and are believed to be witnesses of formation
of the first galaxies. Globular clusters are rather
bright to be observed at great distances and are ideal
test particles of the chemical evolution and history of
star formation of parent galaxies.

For the first time, we have determined a radial ve-
locity, metallicity and age of the globular cluster be-
longing to the dSph DDO 78 that is located in the
group M 81 at a distance of 3.7 Mpc. The spectra of
the globular stellar cluster in DDO 78, of four globu-
lar stellar clusters of our Galaxy, spectroscopic stan-
dards and standards of radial velocities were obtained
with the spectrograph UAGS of the 6 m telescope
with a dispersion of 2.4 A/mm and a spectral resolu-
tion of 7-9 A.

The heliocentric radial velocity calculated by the
cross—correlation method with standards of radial
velocities is +55+10 km/s. The obtained value agrees
well with the heliocentric radial velocity of M81 of -
3444 km/s.

The spectrophotometrical indices of absorption
lines in the Lick system were measured in the wave-
length ranges adopted in the paper by Burstein
(1984). We determined the metallicity of the globular
stellar cluster in DDO 78 [Fe/H] = —1.6%0.1 dex, as
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[Fe/H] =—1.6£0.1 dex, kak cpeaHee METAJIMYHO-
CTEH, MOJyYCHHBIX 110 Pa3IWYHBIM JHHHUSAM IIOTIIO-
LICHUS C MCIOJIB30BAHNEM JIMHEWHBIX 3aBUCHMOCTEN
MHJEKCOB MOTJIOIIEHUS OT METAJUIMYHOCTU ISl IIa-
POBBIX cKoIUIeHMH Hamrel ["amakrtuku (puc. 12).

Msl BBIIBUTAaEM TPEANONIONKEHHE, YTO BO3PACT
HCCIIEAYEMOT0 CKOIUICHHsI CXOJAEH C BO3pacToOM IIa-
posoro ckomnenus ranaktuku NGC 362, umetomiero
aHAJIOTUYHBIE CHEKTPO(POTOMETPUUECKUE CBOWCTBA,
u coctapisieT 9—12 mupa. ner.

M.E. Hlapuna, A.H. Bypenxos cosmecmuno c¢ O.K.
Cunvyenxo (AU MI'Y)

OTYET CAO 2001-2002 SAO REPORT

the mean of the metallicities obtained from different
absorption lines by using the linear relations between
absorption indices and metallicities for globular clus-
ters of our Galaxy (Fig. 12).

We advance an idea that the age of the cluster un-
der study is similar to that of the globular cluster of
the galaxy NGC 362, which has identical spectropho-
tometric properties, and is 9—12 billion years.

M.E. Sharina, A.N. Burenkov in collaboration with
O.K. Sil’chenko (SAI MSU)

LR B R R L I A DL =
- . Puc. 12. Abcopbyuonnviii  unoexc
- 4] <Fe> = (Fe5270+Fe5335)/2 & 3asu-
- . cumocmu om unoexca Mgb (8sepxy)
i ] u undexc Mgb @ 3asucumocmu om
3 - memannuunocmu [Fe/H] (enuzy) ons
i ] UCCIe008AHHBIX UAPOBHIX CKONIEHUL
i ..__,l;ﬁ;":- ] (cM. cumgonvl ¢ NOACHeHUAMU Ha pu-
E o - s ] cyHice), O/ WAPOBbIX CKONIEHUU HA-
“ B . wett Ianakmuxu (cepvie KpydicKi),
i ] ons waposvix ckonnenuit M81 (uep-
- ' @cc ic coom . Hble MAJleHbKUue KpYJicKu) u Os wa-
tr Rt ] pogvix ckonaenuti Fornax dSph (om-
i :gfﬁﬂlﬂ i Kpoimoble Kpyocku). Iloxazanvl mu-
L o Workhey's modsal, T=0 i nuyYHble OWUOKU O 2aNaAKMUYECKUX
N E}ﬁ;w? m:i' ﬁ:? N u M 81 crxonnenuu. Bospacmuvl 014
B e medss 1= i Mmooeneil  I80IIOYUOHHO20  CUHmMe3d
' é e —! 'E e '3 = 11 e '5 = Oanvl 6 MUAIUAPOAX 1em (CM. nosc-
Mg HeHusi Ha pucyHke). MooenvHvle Me-
L manauwocmu:—2.0, —-1.5, —-1.0—
Figada -0.5-0.2, 0.0, +0.25, +0.5.

Fig. 12. Absorption index
LA S <Fe> = (Fe5270+Fe5335)/2 versus
L o . the index Mgb (top) and the index
. :_ - E“ _: Mgb with respect to metallic-ity
I T . [Fe/H] (bottom) for the studied
B . . e i globular clusters (see indications in
al . ey u ] the figure), for the globular clusters
C . IR ] of our Galaxy (grey circles), for the
- B ] globular clusters of M 81 (black
o oar ’_'_E'_‘ N small circles), and for the globular
B ] clusters of Fornax dSph (open cir-
LB N cles). Typical errors for the Galactic
C o L and M 81 clusters are shown. The
B o HeG44T ] ages for the models of evolution syn-
D = Pal it = thesis are given in billion years (see
C & L% Forthars Egﬂ{: S . indications in the figure). Model met-
e © 7% FWorthey's medel. T597 1 allicities are: —2.0, 1.5, —1.0, —0.5, —

E1 111 1 T Y 1 T T N T T Y O A 0.2,0.0,+0.25,+0.5.
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2D-CIHEKTPOCKOIINUA IF'AJTAKTUKHA
UGC5600 C IOJIAPHBIM KOJIBIIOM

B pesynbrate HaOmopeHWid Ha 6—M TeJIECKOIE CO
cnekrporpadamu UAGS u MPFS 0Oputa neranpHO
H3yuyeHa KMHEMAaTHKa 3Be3J U MOHM30BAaHHOIO ras3a B
HECKOJBKUX KaHAWJATaX B TAAKTHKH C MOJSIPHBIMHU
KosbiaMu. CYUTaeTcs, YTO B TaKUX TallaKTHKaX Cy-
IIECTBYIOT JBE KWHEMAaTHYECKHE MOJCHCTEMBI, Bpa-
IAIOITHECs MPUMEPHO B OPTOTOHAIBHBIX TUIOCKOCTSIX.
Ha puc. 13 npuBeneHsl IByXMEpHBIC TIOJIST CKOPOCTEH
Ta30BOTO W 3BE3JHOTO KOMIIOHEHTOB B IIEHTPAIBHON
gactu ranaktukd UGC5600, mocTpoeHHbIe TO JaH-
HbIM 2D—cnektpockonuu. [loBeneHue 3THX MOICHC-
T€M CUJIBHO pa3indaercs. 3Be3lbl IEMOHCTPHUPYIOT
HOpMaJIbHOE BpAIlleHUE B MO3UIMOHHOM YIJIE, COBIA-
JIAfOIIEM C IOJI0)KEHHEM OOJIBIION OCH BHEIIHUX H30-
$hoT Ha W300paKCHHWM TaNakTHKH. [IBUkeHHWE rasa
Oostee CIIOXKHOE TaK Kak OJIHa €ro KOMIOHEHTA CBs3a-
Ha C HOpPMaJbHBIM BpalleHHEM B IDIOCKOCTH IHCKa
TaJlaKTHKH, @ BTOpas — C BpalleHWEM Ta3a BO BHYT-
PEHHEM KOJIBIIE.

Hcnonp3ys monydeHHbIe KHHEMaTHYECKIE JaHHBIE,
MBI OIICHWJIM 3HAYEHHE YIia MEXIy IUIOCKOCTIMHU
IMCKa ¥ KoJbla B ~88°. T.e. BHYTpEeHHEE KOJBLO JICH-
CTBUTENBHO OPTOTOHAIBHO K IUIOCKOCTH BHEIIHETO
qucka 1 UGC5600 nprHaAIeKUT K KIacCy TaTakTHK ¢
MOJISIPHBIMU KOJIBIIAMH.

A.B. Moucees coemecmuo c¢ JI.B. Illansnunoti u
B.A. Axoenesou B.A. (HUAU CIIoI'Y).

Onybauxosano 6 [ucvmax 6 AXK, 2002, 28, 505

HABJIIOJIEHUS TAJIAKTHUK C JIBOMHBIMHA
BAPAMUA

B 2000-2001 romax Ha 6—M TelecKONe MPOBOAUIOCH
W3yYeHHE METOJaMH JBYXMEPHOH CIIEKTPOCKOITNHU
BBIOOPKHU TallaKTUK C TIEPEeMBIYKaMH, Ha H300paxe-
HUSX KOTOPBIX IPUCYTCTBYET €Il OJIHA ITEPEMBIUKa B
okonosiepHoi obmactu. [TogoOHBIE 0OBEKTHI OOBIU-
HO Ha3bIBAalOT I'aJIaKTUKaMH ¢ ABOWHBIME Oapamu. 1o
pesynbTataM HaONIOACHUH C MYJbTH3PAYKOBBIM
cnekrporpadpom MPFS u unrepdepomerpom Padbpu—
ITepo ObUTH MOCTPOEHBI MO JYYEBBIX CKOpPOCTEH
MOHM30BAHHOTO Ta3a ¥ 3BE3J U IOJII AUCIICPCUH JIy-
YEeBBIX CKOPOCTEH 3Be31 B OKOJOSAEPHBIX OONACTSIX
13 ranakTuk.

N3o0paxenus ramakTuk B ommxHem MK nmamaso-
He ObLH TosydeHsl Ha 2.1-M Teneckore OAN (Mek-
cuka). B kauecTBe mpumMepa Ha puc. 14 mpencrasie-
HBI pe3yibTaThl Habmonenuit ranmaktukn NGC 2950.
[TpuHATO CUMTATh — HA OCHOBAHMM aHAJIM3a M300pa-
JKCHUH TallaKTHK,— 4YTO BTOPOH (BHYTpeHHMI) Oap
NPE/ICTaBISIET COOOM HE3aBHCHUMO BPAIIAIOIIYIOCS
3BE3[JHO-TA30BYI0 MojcucTeMy. Hamm naHHBIE IO
KHHEMaTHKEe ra3a M 3Be3]] B 3THUX OObEKTax OJIHO-
3HaYHO CBUJACTEIBCTBYIOT, YTO BHYTPEHHUH Oap He
SBISICTCA JWHAMHYECKH HE3aBHUCHMOW TaJaKTHde-
CKOM CTPYKTYpPOH.

2D SPECTROSCOPY OF THE GALAXY
UGC5600 WITH A POLAR RING

As a result of spectral observations with the 6 m tele-
scope the kinematics of stars and ionized gas in sev-
eral candidates into galaxies with polar rings has
been studied in details. Such galaxies are thought to
comprise two kinematic subsystems rotating ap-
proximately in orthogonal planes. Fig. 13 shows two-
dimensional velocity fields of the gas and stellar
components in the central parts of the galaxy
UGC5600 constructed from the data of the 2D spec-
troscopy with MPFS. These subsystems greatly differ
in their behavior. The stars demonstrate normal rota-
tion in a positional angle coinciding with the position
of the big axis of external isophotes in the galaxy
image. The gas movement is more complicate,since
one of its components is related to normal rotation in
the galaxy disk plane, while the second one is related
to the gas rotation in the inner ring.

Using the obtained kinematic data we estimated
the value of an angle between the disk and ring
planes to be ~88°, i.e. the inner ring is actually ortho-
genal to the plane of the outer disk and UGC5600
belongs to the class of galaxies with polar rings.

A.V. Moiseev in collaboration with L.V. Shalyapina
and V.A. Yakovieva SPbSU).

Published in Pis'ma v Az, 2002, 28, 505

OBSERVATIONS OF GALAXIES WITH DOU-
BLE BARS

In 2000-2001 the method of 2 D spectroscopy was
applied at the 6 m telescope to study a sample of
bared galaxies in whose images there is another bar
in the region close to nucleus. Such objects are usu-
ally named the galaxies with double bars. From the
results of observation with the multi-pupil spectro-
graph MPFS and the Fabry—Perot interferometer, the
radial velocitiy fields of the ionized gas and stars and
the fields of dispersion of radial velocities in the
circum—nucleus regions of 13 galaxies were con-
structed.

The images of galaxies in near infrared range were
obtained with the 2.1 m telescope of OAN (Mexico).
As an illustration, Fig. 14 shows the observational
results for the galaxy NGC 2950. Based on the analy-
sis of the galaxy images it is commonly supposed that
the second (inner) bar is a stellar—gas subsystem ro-
tating independently. Our data for the kinematics of
gas and stars in this objects unambiguously testify
that the inner bar is not a dynamically independent
galactic structure.
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Puc. 13. Hona crxopocmeii uonuso-
8aHHO20 2a3a (86epxy) u 36e30 (GHuU-
3y) 6 eanaxmuke UGC5600. [Jesemnas
wKkana — 8 km/c. Yeprvimu konmypa-
MU NOKA3aHbL U30POmMbl U300padice-
Husl 2anakmuku 8 xKowmuuyyme. Ha
HUDICHEM PUCYHKE CUHUM NYHKMUPOM
CXEMAMUYHO OMMEYEHO NONONCEHUE
JUHUY Y3108 OUCKA 2ANAKMUKU U
60abUOT OCU NOTAPHO20 KOAbYA.

Fig. 13. Velocity fields of the ionized
gas (top) and stars (bottom) in the
galaxy UGC5600. The color scale is
in km/s. Black contours indicate iso-
photes of the galaxy image in contin-
uum. In the bottom image the blue
dotted line sketches the position of
the line of nodes of the galaxy disk
and big axis of the polar ring.

MGC 2850 BTA R—filtar

Primary bar

Puc. 14. T'anakmuxa NGC 2950.
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Fig. 14. The galaxy NGC 2950.
Above: the image in the R band ob-
tained with the instrument SCORPIO
of the 6 m telescope. The increased
images consequently show the central
part of the galaxy with two bar-like
structures. Below: 2D fields of radial
velocities and dispersions of radial
velocities in the center of the galaxy
obtained with the spectrograph
MPFS.

B uvactHOCTH, pacnpeneneHue QUCIEPCHU CKOPOCTeH
3Be3/ B rajlakTHKaX C JBOMHBIMH OapaMu oIpemels-
€TCsl TOJBKO BJIMSHHUEM BHELIHErO KPYITHOMAcIITal-
Horo Oapa. IIpoBeneHHBI HaMHU aHAIH3 H300paxe-
HHUH TaJIaKTHK B onrTmdyeckoM u Ommxaem UK nmama-
30HaxX (KaK Ha3eMHBIX, TaK W IOJYYEHHBIX Ha Teje-
ckorre Xa0b0ma) ToOKasajql HaJMYUe OKOJIOSICPHBIX
MHUHHU-CIIHpAJICH Y MOJOBUHBI M3YYEHHBIX OOBEKTOB.
Taxum oOpa3oM, coOpaHHBIM HAMU HaOJIIOAATEIbHBINH
MaTepuall CBHJETEILCTBYET O TOM, YTO TalaKTHKH C
JIBOMHBIMU OapaMHM He SIBISIOTCS OTAEIBEHBIM TUIIOM

In particular, the dispersion distribution of star ve-
locities in galaxies with double bars is determined
only by the influence of the outer large-scale bar. The
analysis of the galaxy images in optical and near IR
ranges (obtained both with the Hubble telescope and
ground-based ones) has shown the presence of cir-
cumnucleus mini-spirals in half of the objects under
study. Thus, the gathered observational data testify
the fact that the galaxies with double bars are not a
separate type objects, but they are a union of galaxies
with different structures of circumnucleus
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00BEKTOB, a MPEACTABIAIOT cO00W O0bEeTUHEHHE Ta-
JAKTHK C CHJIBHO OTIMYAIOIICHCS CTPYKTYpPOH OKO-
JIOSIIEPHBIX Oo0JacTeit.

A.B. Mouceeg cosmecmno ¢ X. Bardecom u B. Yagy-
wsnom (INAOE, Mexcuxa)
Onybauxosano 6 [ucvmax 6 AXK, 2002, 28, 840

IBOJIIONUSA TAJTAKTHUK C SKCTPEMAJIb-
HbIM JEOUIUTOM METAJUIOB: POJIb
I'NIOBAJIBHOT'O U JIOKAJIBHOT'O OKPY-
KEHUSA HA IIPUMEPE HS 0822+3542

Bborarble ra3oM KapiuKOBBIE TaJlaKTHKH B MECTHOM
BceneHHO ¢ METaTIMYHOCTHI0 HOHN30BAaHHOTO Ta3a
7.<1/20 Zs BcTpedaroTcss HCKIIOYUTEIBLHO PEAKO.
Hab6nromaemble B HUX BCHBIIIKK 3BE31000pa30BaHUS
MOTYT OBITH NEPBBIMH WJIM BTOPBIMH IIO CUETY 3a
KOCMOJIOTHYECKOE BpeMs HMX CyIIecTBOBaHHUA. Bo3-
HHUKAIOT €CTECTBEHHBIC BOIPOCHI: IOYEMY O3TH He-
OOBIYHBIC TAIAKTHKH TaK 33JICP)KAIUCh B CBOCH IBO-
JIIOLMU W TOYEeMy MHTCHCHUBHOE 3Be37000pa3oBaHME
(BcTIBIIIKA) IPOMCXOANT B HUX HMEHHO ceivac?

N3BecTHO He Oostee 2—X NECATKOB TAKMX TaJIaKTHK.
ITosTomMy 00600ImIeHHs JenaTh MOKa IPEeKAEBPEMEH-
HO. OTHAKO HECKOJBKO TPEICTaBUTENICH dTOW TPYII-
Bl HACETIIOT 00JIaCTH C BEChMa HU3KOH MIIOTHOCTHIO
MAaCCUBHBIX TaNaKTHK (Tepudepust “peuIXJIbIX” TPYIIT
1 Jaxe BOWIbI). B To ke Bpems, Tekymas (A BO3-
MOXKHO TIepBasi) BCIBIIIKA 3Be31000pa3oBaHus B He-
KOTOPBIX M3 HUX OIpEICIICHHO BBI3BaHA HEIABHUM
MPUIMBHBIM BO3JEHCTBUEM IPYToil KapIMKOBOW Tra-
naktuky. Ha mpumepe ramaxtuku HS 0822+3542 ¢
nedumurom MetamoB Z = 1/30 Zg, npownirocTpupy-
€M 3TO yTBEp)KACHUE.

Ora OGnmskas ramaktuka (D=11 Mnk) pacmonosxe-
Ha BOJM3W meHTpa Omm3koro Boima Lynx—Cancer

(pasmep 11 Mnk mis Ho=75 xm/c/Mnk). UmenHo
3TO OOCTOATENBECTBO TIO3BOJIMJIO Ta30BOM MpoOTOTa-
JAKTHKE Ha MPOTSDKCHHM MHOTHX MHIIHAPAOB JIET
n30eraTh TPaBUTAIIMOHHBIX BO3MYIICHUH CO CTOPOHBI
COCEIHUX TAJTAaKTHK M KOJUIATICa Ta30BBIX OOJIAKOB C
MOCIeqyIomM (OpMHpPOBaHHEM 3Be3d. B KoHIe
KOHIIOB, €€ TPAeKTOPHUS IEPECEeKIIach C TPacKTOpHeit
JIpyroil kapiaukoBoi ramaktuku SAO 0822+3545,
BO3HUKILEH B 3TOM Boize. PesynbraTom »3TOro He-
JTAaBHETO COJIMKCHHUS CcTalla HaOJrojaeMasi BCIIBIIIKA
3Be3mooOpasoBanus B HS 082243542, B cBoro ouye-
penb, SAO 0822+3545, Oynyuu BIATEpO MaccHBHeEE
U UMes 3HAYUTEIHbHO MEHBIIYI0 ITOBEPXHOCTHYIO
IUIOTHOCThH Ta3a, UCTbITana Oojiee ciaaboe BO3MYyIIIe-
HHE Ta3a, 9TO BBIPAXKaeTCs B HE CTOJh OypHOM 3Be3-
nmoobpazoBarnn. Ha puc. 15 mokazansr Mmopdoorus,
CHEKTPHI, B3aUMHOE PACIIONIOKEHHE ITHX JIBYX Kap-
JIMKOBBIX T'aJIAKTHK, IIOJIO’KEHUE 3TOW Maphl B BOMzE
U SPKUX TaaKTHK, PACHOJO0XCHHBIX BIOJb TPAHUI]
BOMA.

C.A. Ilycmunvnux, A.FO. Kuazes, A.I. Ilpamckuii,
A.B. Yepiomos cosmecmuo c [oc. Macezocoti (IAA,

regions.

A.V. Moiseev in collaboration with J.R. Valdes and
V.H. Chavushyan (INAOE, Mexico).
Published in Pisma v AZh., 2002, 28, 840

EVOLUTION OF GALAXIES WITH EX-
TREMELY LOW METALLICITY: ROLE OF
GLOBAL AND LOCAL ENVIRONMENT BY
THE EXAMPLE OF HS 0822+3542

Gas-rich dwarf galaxies in the Local Universe with
the ionized gas metallicity of Z < 1/20Z are excep-
tionally rare objects. The star formation bursts ob-
served in them can be the first or the second one dur-
ing their total cosmological lifetime. There are some
natural questions related to these very unusual galax-
ies: why did these galaxies retard so much in their
evolution and why does the intensive star formation
(bursts) occurs in the current epoch?

The number of such published galaxies does not
exceed twenty, and the majority of them is studied
quite a little. Therefore it would be too early to make
any generalizations. However, at least several repre-
sentatives of this galaxy class populate the regions
with rather low density of massive (bright) galaxies
(periphery of “loose” groups, or sometimes voids). At
the same time the current and apparently the first
starburst in several of these galaxies certainly is in-
duced by recent tidal action of another dwarf galaxy.
We illustrate the above mentioned statement by the
example of one of the most metal-deficient BCG
HS 0822+3542 with Z = 1/30 Z.

This nearby galaxy (D=11 Mpc) is situated near
the center of a close Lynx-Cancer void with the full
extent of 11 Mpc (for Ho =75 km/s/Mpc). Namely
due to this fact, during many Gyrs, the gaseous pro-
togalaxy did not suffer any gravitational disturbances
from sufficiently massive neighbor galaxies and star
formation with the subsequent collapse of gas clouds.
However finally, its and the other dwarf galaxy's
trajectories  “crossed” recently. The observed
starburst in HS 0822+3542 is a result of this encoun-
ter. The gas-rich low surface brightness dwarf
galaxy SAO 0822+3545, five times more massive
than HS 0822+3542, which triggered that starburst, in
turn has experienced gas disturbance. This effect,
however, appeared to be much less pronounced than
in HS 0822+3542. Fig. 15 shows the relative
positions and morphologies as well as the optical
spectra of both dwarfs. The position of this pair
(cross) in the Lynx-Cancer void projected on the sky
is shown as well. Brighter galaxies are shown by blue
large triangles. They all follow the void boundary.

S.A.  Pustilnik, A.Y. Kniazev, A.G. Pramskij,
A. V. Ugryumov in collaboration with J. Masegosa
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Ucnanus), /Joc. Yeneanypom (TIFR, Unous), K.-M.
Mapmurom (Medonckas obcepeamopus, @panyus).

Ipunama k neuamu 6 A&A, 2002

I''IYBOKAS UBVRI 1 Ho. HIOBEPXHOCTHAS
®OTOMETPHUA SBS 0335-052 ENU W

OTKpBITas ¢ TTIOMOIIBIO 6—M TeJIeCKOIla CUcTeMa U3
JIBYX TONyObIX KOMMakTHbIX ranakTuk (BCGs)
SBS 0335-052 E u W (c paccTosHueM 22 KIK MEXIy

KOMITOHEHTaMHt) ¢ MeTauTmaHOCTSIMH 1/42 u 1/50 Zo
ABJISICTCS OMHOM W3 CaMBIX HEOOBIYHBIX CPEIOH W3-
BecTHBIX (Oomee Thicssun) BCGs. BCGs — 310 Maro-
MAaCCHBHBIC TaJJaKTHKH, HCIBITHIBAIOIINE BCIIBIIIKY
3B€3/1000pa30BaHusl OOBIYHO B OKOJIOIEHTPATHHOU
obmactn. O06a KOMIIOHEHTA 3TOH CHCTEMBI paccMart-
puBatotcs (Hapsaay ¢ I Zw 18) kak Hanbomiee BeposIT-
HBbIC KaHIUJATHI B JIOKAILHBIC MOJIOJIBIC TATAKTUKY, B
KOTOPBIX JIUIIb HEAABHO 00Pa30BAUCH MEPBEIC 3BE3-
Jbl U3 Ta3a ¢ “IepBUYHBIM~ XUMCOCTAaBOM. BakHbIM
TECTOM MOJOAOCTH SBIISIIOTCS IIBETAa BHEIIHUX 4Yac-
Tl ranakTUKU (TOI0XKKH), T.K. OHH OIIPEICISIIOTCS
3Be31aMU 00Jiee CTApPBIMU, YEM T€, YTO 00Pa30BAIUCH
B TeKyIel Bcmblke. HeOymsapHas SMUCCHS HOHU30-
BaHHOTO Ta3a MOXKET, OHAKO, NCKAXAaTh ATH L[BETA, U
IIO3TOMY €€ HaJ0 aKKypaTHO yUUTHIBATb.

Ha BTA mnonydensl riy00KHe CHUMKH 000OMX KOM-
nonertoB B UBVRI u Hoo u mocrpoens npodunn
MTOBEPXHOCTHOW SIPKOCTH 10 PAZANyCOB, COOTBETCT-
BylOIIHX  pp=28"/arcs’.  Yaamoch  IONyYHTH
CaMOCOIJIACOBAaHHBIC [IBETa 3BE3] IMOJUIOKKH U
CPaBHUTh WX C MOJCIBHBEIMA BCIUYMHAMY IS
SBOJIIOIMOHUPYIONIUX ~ 3BE3JHBIX CKOIUICHUH U3
mBectHoro maketa PEGASE.2 (Fioc, Rocca—
Volmerange). He o0OHapyXeHO CKONb-HHOYZIb
3aMETHOTO BKJIaaa 3Be37] ¢ BospacTamm Ooiee 200
MJTH. JIET. DTO COTJIACyeTCs C IPYTHMMH HEOOBIIHBIMU
CBOMCTBaMH JTOU Mapsl TalakTUK (pHc. 16).

C.A. Ilycmunvnux, A.FO. Kuszes, A.I'. [lpamckuil.
Ilpunama k nevamu 8 A&A, 2003

TFAJJAKTUKHA C BOJIBIINM JE®UIIUTOM
METAJJIOB: TOJYBASA KOMIIAKTHASA
IF'AJIAKTHUKA HS 0837+4717 KAK OJUH U3
HEOBBIUYHBIX MIPEJICTABUTEJIENA

Borartele rasom rajakTHkKu B JOKanbHOH BcemeHnon
C METAIUNIMYHOCTHIO MOHHU30BaHHOIO ra3a 1/50Z<Z<

1/20Ze SBIAIOTCS UCKIIOYUTEIHLHO PEAKUMH OOBEK-
Tamu. HaOmomaeMbie B HUX BCIIBIIIKH 3Be37000pa-
30BaHUS MOTYT OBITh TEPBBIMH HIH BTOPBIMU TIO
CYeTy 3a KOCMOJIOTHYECKOE BpEMSI UX CYIIECTBOBa-
Hus. o-anmeMenThl (X=S, Ne, Ar, Fe), nadbmromaembie
B ux HII oGmacTsx, CHHTE3UPYIOTCS B MAaCCHUBHBIX
3Be3fax BMecTe ¢ kuciopoaoM O. ITosTomy B Mex-
3BE3HOM Cpe/ie TaKWX TallaKTHUK OTHomeHue X/O

(IAA, Granada, Spain), J. Chengalur (TIFR, Pune,
India), and J.-M. Martin (Obs. Paris—Meudon,
France).

A&A, 2002, submitted.

DEEP UBVRI AND Ha SURFACE PHOTOME-
TRY OF SBS 0335-052 E AND W

A system of two blue compact components (BCGs)
SBS 0335-052 E and W (the separation of the com-
ponents is 22 kpc) with the metallicity 1/42 and 1/50

Zw discovered at the 6 m telescope is one of the most
unusual system, as to its properties, among the
known BCGs, which number more than a thousand.
BCGs are low-mass galaxies usually undergoing the
star formation burst in the circumcenter region. Now
the two components of the system are considered
(alongside with I Zw 18) to be the most likely candi-
dates for local young galaxies, i.e. the objects in
which young stars have recently formed from gas
with the “primeval” chemical composition. An im-
portant indication of the age of the galaxies is the
color of the outer parts of the galaxy (underlayer)
since they are caused by stars older than those formed
in the current burst. The nebular emission of the ion-
ized gas may, however, distort these colors. For this
reason, it should be carefully taken into account.

Deep UBVRI, Ho images of both components
were obtained at BTA, and surface brightness pro-
files were plotted up to the radii corresponding to
up=28"/arcs’. It was managed to obtain self-
consistent colors of the stars of the “underlayer” and
compare them with the model values for evolving
stellar clusters from the known package PEGASE.2
(Fioc, Rocca—Volmerange). Not any noticeable con-
tribution of stars with ages above 200 million years
was found. This agrees with other unusual properties
of this pair of galaxies.(Fig. 16)

S.A. Pustilnik, A.Yu Kniazev, A.G. Pramskij.
Accepted to print in A&A, 2003

GALAXIES WITH LARGE DEFICIENCY OF
METALS: THE BLUE COMPACT GALAXY
HS 0837+4717 AS ONE OF THE EXTRAORDI-
NARY REPRESENTATIVES

Gas-rich galaxies in the Local Universe with the ion-

ized gas metallicity 1/50Z¢<Z<1/20Ze are excep-
tionally rare objects. The star formation bursts ob-
served in them may be the first or the second ones
during the cosmological time of their existence. o-
elements (X=S, Ne, Ar, Fe) observed in their HII
regions are synthesized in massive stars together with
oxygen O. That is why in the interstellar medium of
such galaxies the ratio X/O for them is constant in a
wide range of O abundance. It turned out that in
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Puc. 15. Bepxnuii psio: cnesa - gzaumuoe pacnonodcerue HS 0822+3542 u SAO 0822+3545. Cnpasa - pacnono-
JrceHe Mol napel (KPacHwlll Kpecm) 68 npoekyuu Ha 601buyio obaacmes neba. boavuue cunue mpeyeonvHuKu yxka-
3b18AIOM NONOJICEHUE APKUX 2ANAKMUK, O2paHunusarowux 6otio. Cpeonull psao: ciesa - uzobpadicenue Ho8ou 2a-
aakmuku HusKkou nogepxnocmuoi sapkocmu SAO 0822+3545; cnpasa - ee cnekmp. Huoicnuii pso: mo dce camoe
07151 2onybotl komnakmuou earaxmuxu HS 0822+3542.

Fig. 15. Top row: Left — mutual positions of HS 0822+3542 and SAO 0822+3545. Right: this pair position (red
cross) in projection on a large sky region. Large blue triangles show positions of bright galaxies delineating the
void. Middle row: Left — the image of the new low-surface brightness galaxy SAO 0822+3545, right - its spectrum
near Hot.. Bottom row: the same as above, but for blue compact galaxy HS 0822+3542.
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Fig. 16. The combination of the radio (line HI 21 cm) and optical (Ho) images of the pair of the galaxies
SBS 0335-052 E and W. A comparison of (R-1) colors of the “stellar underlayer” and the models of evolution of

stellar clusters is shown.

MIOCTOSIHHO B OOJBIIOM nuama3oHe conepxanus O.
Oxazanoch, 94To N TOXKE MOXKET CHHTC3UPOBATHCS M3
He B maccuBHbIX 3Be31ax, kak U O. U ero otHome-
aue — N/O =1/40 moyTH MOCTOSIHHO JUIS TaJIAKTHK C
pasHeiM Z umu copepxkanuem O. OpHako ojgHa U3
takux HOBBIX BCG, HS 0837+4717, oxasanachk He-
o0br4aitHo oboramieHHoi a3oToM N/O=1/6. OHa ume-
eT camyro Oonpmyto s BCG ontudeckyro CBeTH-
mocTh (Mg=—18.1"), okono 1000 MacCHBHBIX 3BE3N
B (haze Bonbda—Paite (WR) u B 50 pa3 6obire mac-
cuBHBIX Topstanx O-3Be3x (puc. 17).

XOTs1 HEMOCPEICTBEHHBI MEXaHU3M TAaKOI'O CHJIb-
HOTO OOOTamIeHHus a30TOM TOKa HEMOHATEH, OH, Be-
POSITHO, CBsI3aH C MOIIHOCTBIO BCIBIIIKU Yepe3
0O0JBIION U30BITOK MACCHBHBIX 3BE3JI, MPOXOJISAIINX
¢a3y WR 1 BEIOpachIBaIOMINX B OKPYKAIOIIYIO CPEAY
orpomuoe konudectso N. ITpumep 3toit BCG BakeH
JUI TIOHMMaHUsI BO3MOXKHBIX CIICHAPHEB 3BOJIOIUN
TaKUX PEIKUX B COBPEMCHHYIO SIOXY TaJlakTUK. B
panHeit BceneHHON OHM, BEpOSTHO, COCTABIISUIN
OOJBIIMHCTBO HACEIICHHUSI.

C.A. Ilycmunonux, A.FO. Kuszes, A.I. Ilpamcxuil,
A.B. YVepromos cosmecmuo ¢ FO.U. Hzomogvim. (IT'AO
HAHY, Kues, Yxpauna), C. @oremy (MMTO,
CIlIA), H Bpow (Wise Obs, Hspaunv), K.-M. Map-
mun (Meudon Obs., @panyus).

Ipunama x nevamu 6 A&A, 2003

massive stars N may also be synthesized from He as
O, and its ratio N/O=1/40 is almost constant for gal-
axies with different abundance of O (or the metallic-
ity Z). However, one of the new such BCGs,
HS 0837+4717, proved to be extraordinarily nitro-
gen-rich, having N/O=1/6. Among BCGs it has the
highest optical luminosity (My =—18.1™), about 1000
massive stars at the Wolf—Rayet (WR) phase and 50
times that number of massive hot O stars (Fig.17).

Although the direct mechanism of such a high ni-
trogen enrichment has not been understood yet, it is
probably, connected with the power of the burst
through the large excess of massive stars passing the
WR phase and throwing a great amount of N into the
surroundings. The example of this BCG is important
for the understanding of possible scenarios of the
evolution of such galaxies, which are so rare at the
present epoch. Probably, they accounted for the ma-
jority of the population in the early Universe.

S.A.  Pustilnik, A.Yu. Kniazev, A.G. Pramskij,
A.V. Ugryumov in collaboration with Yu.l. Izotov
(MAO of NASU, Kiev, Ukraine), S. Folts (MMTO,
USA), N. Brosh (Wise Obs., Izrael), Z.-M. Martin
(Meudon Obs., France).

Accepted to print in A&A, 2003
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HS 983744717 — a luminous vary metat-deficiens
Wolt-Hayei blue compact gataxy wiih large nitrogen excess
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Puc. 17. Hzobpasxcenue u cnexkmp eanaxmuxu HS 0837+4717. Iokazanwer maxoice dexomnosuyus aunui 6 “blue
bump” u oxono Ho, u nonoscenue N/O 0ns smotl eanakmuxu no omuoweruio k opyeum BCG.

Fig. 17. The image and spectrum of HS 0837+4717. Decomposition of the lines in the “blue bump” and close to
Ha, and the location of N/O for this galaxy with respect to other BCG are also shown.
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OB30P T'AMBYPI'-CAO TI'AJTAKTHUK C HU3-
KUMHU METAJVIMYHOCTAMM (HSS-LM)

[Mponomkanack akThBHas pabora mo o0030py I'am-
O0ypr—CAO raiakTHK C HU3KUMU METAJUIMYHOCTIMH
(HSS-LM) (me myTtaTh ¢ mpeAbIIyIIUM — sl SMHC-
croHHbIX ranakTuk HSS-ELGs), nepsas unpopma-
nus 0 KoTopoMm Obuta mpezactabieHa B Otuete CAO
1999-2000, 42 ctp. 3akoHYeH OTOOP KAHIUIATOB B
momsix momockl R.A.(1950) or 21"30™ mo 04"30™ u
Dec. (1950) ot 0° mo +10°. Ha 6-m Teneckomne B 2001
TOJly yIAJIOCh MPOHAOIONATh OKOJIO 30-TH TallaKTHK.
Jlist Gonpiet 9acTH M3 HUX yAajJoCh M3MEPHUTh Me-
tasmmyHOocTh HIl-o0mactedt kmaccuyeckum (T.) me-
TOJOM. M3 3THX HOBBIX TQJIAKTHK MOJOBHHA HMEIOT
7 <1/10 Zg, mpudeM JBe caMble OOCIHEHHBIC Me-
TaJJIaMH TaTaKTUKH UMEIOT Z ~ 1/35 u 1/20 Z,.

3ona Bcero 0630pa HSS—-LM mnoka3zana Ha puc. 18.
Ha puc. 19 mansl pacnpeneneHrss HEKOTOPHIX Iapa-
METPOB AITHX TAJaKTHK B CPaBHEHHH C BBIOOPKOH
roiryObIX KOMIIAKTHBIX TadakTuk n3 HSS.

A.B. Vepromos, C.A. Ilycmunvhux, A.FO. Knazes,
AT Ilpamckuii coemecmuo c [. Oneenvcom u X.-
Jlic. Xazenom (I'ambypeckasn obcepeamopus, I'epma-
Husl)

Tlpunamo k nevamu ¢ A&A, 2002
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HACEJIEHUE PAJIMOTAJIAKTHUK B CBEPX-
CKOIUVIEHUU BOJIBIIAS MEJABEJIULIA

W3ydenue paauoranakTUK, BXOJSIIUX B COCTAaB pa3-
JUYHBIX CHCTEM TAallaKTHK (TPYII, CKOIUICHUH W
CBEPXCKOIUICHUI), BaXXHO KaK JJIs MOHUMAaHUS TpPU-
POJIbI aKTUBHOCTHU SIJIEP TaJaKTHK, TaK M JJIS UCCIe-
JOBaHMS (PU3NYECKUX YCJIOBHHA B CaMHX CHCTEMax
rajakTHK.

C nomompro 6a3sl manubix “Clusters of galaxies”
(http://cats.sao.ru/~CLUSTERS) ortoxaectBiaens 40
pamuouctouHnkoB u3 katamoroB FIRST m NVSS
(rmotHOCTH TIOTOKOB OT 1 10 100 MAH) ¢ ramakruka-
MU U3 ICHTPAJbHBIX oOyacTeid 11 CkomieHHH KOM-
IMAKTHOTO CBEPXCKOIUICHHUS rajakTHK UMa
(<z>=0.06). Vcnonp3oBanuch Hamu (OoTOMETpHYE-

THE HAMBURG-SAO SURVEY OF LOW-
METALLICITY GALAXIES (HSS-LM)

The Hamburg/SAO survey of galaxies with low met-
allicities (HSS-LM) was actively continued (do not
confuse with the previous one for emission galaxies,
HSS-ELGs), the first information about which was
presented in the SAO report of 1999-2000, p.42. A
selection of candidates in the fields R.A. (1950) from
21"30™ to 04"30™ and Dec.(1950) from 0° to +10°
was completed. In 2001 we succeeded in observing
of only 30 galaxies. For more than half of them it was
managed to measure the metallicity of HII regions by
the classical (T.) method. Half of these new galaxies
have Z<1/10Z4; two most metal deficient galaxies

have Z~1/35 and 1/20Z.

The zone of the whole HSS—LM survey is shown
in Fig.18. In Fig.19 are presented the distributions of
some parameters of these galaxies in comparison
with the sample of BCG from the HSS.

A.V. Ugryumov, S.A. Pustilnik, A.Yu. Kniazev,
A.G. Pramskij in collaboration with D. Engels and
H.-J. Hagen (Hamburg Observatory, Germany)

Accepted to A&A, 2002

Puc. 18. 3ona o630pa HSS-LM 6 npoexyuu na nebec-
HY10 cghepy ¢ omMeyeHHbIMU 0OAACTAMU OpYeUX 2y-
OOKUX CneKmpanbHuIX 0630P08.

Fig. 18. The zone of the survey HSS—LM in projection
on the celestial sphere with the marked regions of
other deep spectral surveys.

POPULATION OF RADIO GALAXIES IN THE
SUPERCLUSTER URSA MAJOR

The study of radio galaxies constituting different sys-
tems of galaxies (groups, clusters and super clusters)
is important both for understanding the nature of
galaxy nucleus activity and for the investigation of
physical conditions in the galaxies themselves.

With the help of the database “Clusters of ga-
laxies” (http://cats.sao.ru/~CLUSTERS) 40 radio
sources from the catalogues FIRST and NVSS (flux
densities from 1 to 100 mJy) were identified with the
galaxies of central regions in 11 clusters of the com-
pact supercluster UMa (<z> = 0.06). Our photometri-
cal data (Kopylov and Kopylova 2001, PAZh, 27,
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Puc. 19. Pacnpeoenenus suoumou B-geruuunvi (a),
ab-comomuou Mg-eéenuuunvt (b), ayuesoii ckopocmu
(c) ona eanakmux uz HSS—LM 6 cpaguenuu c zony-
ObLMU KOMNAKMHubIMU 2anakmuxkamu u3 HSS.

Fig. 19. The distribution of the visible B magnitude
(a), of the absolute My magnitude (b), of the radial
velocity (c) for the galaxies from HSS-LM in com-
parison with the blue compact galaxies from HSS.

2001-2002 SAO REPORT

49

T T T

Anond32’
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Contour key

Puc. 21. Heobviunas e3aumooeticmeyrowas cucmema
eanakmux 6 cxonnenuu Anond. Konmypamu (yposuu
Odanvl 6 An) noxazamo paduouzobpadgicenue Ha uac-
mome 1400 MI'y u3z o630pa FIRST, nanooicenrnoe na
onmuueckoe uzoopascenue uz DSS2. Onoxa J2000.

Fig. 21. An unusual interacting system of galaxies in
the cluster Anond. The outlines (the levels are given
in Jy) show the radio image at a frequency of 1400
MHz from the survey FIRST superimposed on the
optical image from DSS2. The epoch J2000.

Puc. 20. uaepamma (B-R) —Mp 0nsa ceepxckon-

Radiogalaxies in UMa supercluster
T T T

T e T

05 - .
! . ! . L

aenuss UMa. Bonvuwiumu Kpysckamu HOKA3AHbL
PacuoanaKmuKy, moykamu — O0ObluHble 2andaK-
mukuy. Keaopamamu o0603nayenvt 0se ¢honoguie
paduoeanakxmuxu. Bepxnsaa u HudicHaa nakioHHbvle
JUHUU OSPAHUYUBAIOM 00NIACMb, 6 KOMOPOU Ha-
xoosmes eanakmuxu pannux munos (E u S0).

Fig. 20. Diagram (B-R) versus Mg for the super-
cluster UMa. The big circles denote the radio
galaxies, the points indicate the usual galaxies.
The squares show two background radio galaxies.
The upper and lower slanting lines restrain a re-
gion where the galaxies of early types (E and S)

—21.0
M_B-5log(He,/50)

are situated.
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ckre pansaeie (2001, TTAXK, 27, N3, 170). Ha mna-
rpamme (B-R) — Mg (puc. 20) oT4eTIINBO BBIIENSIOT-
Ccsl BE TOMYJISIIMU PaJMoTallakTHK: sipkue E ranak-
tikd (Mp<-21") u S wim Irr ranakrukn (Mp = —
22+420™). Haubonee sipKUe U3 MOCIEAHUX OTOKIECT-
BISIIOTCA C WCTOYHMKaMU M3 katainora IRAS, uyto
yKa3blBaeT Ha AaKTUBHOE 3BE31000pa3oBaHUE Kak
npu4ynHy paauousnyueHus. bonee 50% paauoranak-
THK 00€HX IMOIYJSIIUI MpUHAIUIeKAT K B3aUMOJCH-
CTBYIOIIMM CHCTEMaM.

Ceepxckormnenne UMa u BXOASIIAE B HETO CKOII-
JICHUs] TUHAMHUYIECKH MOJIOZBI U (popMHUPYIOTCS B Ha-
CTOSIIIIYIO 3II0XY.

OcoObIif WHTEpEC TPEACTABISIET B3aUMOJCHCT-
ByIOIlasl CUCTEMa B CKOIUIEHMH Anon4, cocrosimas
n3 IByX rurantckux ramaktuk (E u S) u menee mac-
cuBHoi E ramaktnkm mexny mumm (puc. 21). T'm-
ranTckas E rajgaktuka B 9TO# cucteme sBIsETCS ca-
MOM MOIIHOH U3 BCEX PaJUOTaaKTHUK CBEPXCKOILIE-
Hus u otHocutcs k tunmy FRI. C S ranakrukoil pan-
HEro THUIMa CBA3aH TPOWHOM PaAMOUCTOYHUK C KOM-
MIAKTHBIM [EHTPAIBHBIM KOMIOHEHTOM, OTCTOSIINM
OT si7jpa TajmakTUky Ha 9" BHomb Oosbmioi ocu. [Ipu-
poAa 3TOr0 MCTOYHHWKA IMOKA OCTAETCS 3araJOvTHOM.
Henb3st MCKIIOUNTE MPOEKINIO (JOHOBOTO pamuouc-
TouyHnka. Ho 06e3 cHennaspHOTO HCCIEIOBAHUS
TPYZHO OTKa3aThCsi OT Oo0Jiee MHTPUTYIOLIETO Ipen-
MOJIOKEHHS, YTO PAJUOUCTOYHHK BO3HUK B PE3YNb-
TaTe HEOOBIYHBIX MPOLIECCOB B3aNMOJICHCTBHS B ATOM
TPOMHON cHUCTEME, KOTOpble NMPUBENU K MOSABICHUIO
aKTHBHOTO OOBEKTa — YEPHOW JBIPHI, HaXOsIIencCs
BHE si7[pa IaJlaKTHUKH.

AU Konwvinos, @.I. Konvinosa coemecmuo c
A.I". I'vbanoevim (HUAHU CII6IY)

IFAJJAKTHUKA NGC 6286: ®OPMUPYIOUIEE-
Cd HNOJIAPHOE KOJBIO HWJ/IN CBEPX-
BETEP?

JeranpHO W3yueHa mapa B3aUMOACUCTBYIOLIMX TIa-
nmaktuk NGC 6285/86 (Arp293). NGC 6286 Obuta
BimroueHa Yaiitmop (Whitmore, 1990) B xaramor
KaHAUIATOB B TAJAKTHUKU C TOJSIPHBIMH KOJBIIAMU.
lNanmakTiky HaOMIOJANNCH HA 6—M TEJECKOIE C IOo-
MOIIBIO criekTporpada ¢ mmHoi menbto UAGS, ma-
HopamHoro crekrporpapa MPFS u ckanupyromero
nnreppepomerpa Dabdpu-Ilepo (MPII) B cnekrpo-
rpade SCORPIO. ITocTpoeHs! moss Iy4eBBIX CKOPO-
CcTed 3BE3IHOW M Ta30BOM COCTABIISIONINX, a TAKXKE
n300pakeHHUsT B 3MUCCHOHHBIX JMHUSIX HMOHH30BaH-
HOTO rasa.

VY ramaktukn NGC 6286 He oOHapyXeHO MpHU3-
HAKOB BpaIlleHHs ra3a B MOJSAPHOW (OTHOCHUTEIHHO
3BE3/IHOTO [IUCKA) IIOCKOCTH, MOITOMY HET OCHO-
BaHUIl OTHOCHUTH €€ K 00bEKTaM, CBSI3aHHBIM C TaJlak-
THKaMH C TOJIIPHBIMH KOJIBL[AMH.

C nomomsio UPII ynanoch oOHapykuUTh SMHCCH-
OHHYIO TYMaHHOCTB, pa3Mep KOTOpO B HAIPaBJICHUU
MEPIEHANKYIIPHOM IJIOCKOCTU 3BE€3JHOTO AUCKA

No.3, 170) were used. In the diagram color (B-R)
versus absolute stellar magnitude My (Fig. 20) two
populations of radio galaxies are clearly distin-
guished: bright elliptical galaxies (Mp<-21") and
spiral or irregular galaxies (Mp=-22+20"). The
brightest of the latter are identified with the sources
from the catalogue IRAS which points to the active
stellar formation as a cause of radio emission. More
than 50 % of radio galaxies of both populations be-
long to interacting systems.

The supercluster UMa and clusters constituting it
are dynamically young and are being formed at the
present epoch.

An interacting system in the cluster Anon4 involv-
ing two giant galaxies (elliptical and spiral ones) and
a less massive elliptical galaxy between them (Fig.
21) is of a special interest. The giant elliptical galaxy
in this system is the most powerful from all radio
galaxies of the supercluster and belongs to FRI type.
A triple radio source with a compact central compo-
nent being 9" from the galaxy nuclei along the big
axis is related to a spiral galaxy of an early type. The
nature of this source is mysterious so far. The projec-
tion of a background radio source cannot be ex-
cluded. But it is difficult to reject without a special
study a more intriguing possibility that the radio
source emerged as a result of unusual processes of
interaction in this triple system, which led to an ap-
pearance of an active object — a black hole outside
the galaxy nucleus.

A.I Kopylov, F.G. Kopylova in collaboration with
A.G. Gubanov (Al of SPbSU)

THE GALAXY NGC 6286: A POLAR RING
BEEING FORMED OR SUPERWIND?

A comprehensive study was made of a pair of inter-
acting galaxies, NGC 6285/86 (Arp 293). NGC 6286
was included by Whitmore (1990) in the catalog of
candidates for galaxies with polar rings. The galaxies
were observed at the 6 m telescope with a long-slit
spectrograph  UAGS, the panoramic spectrograph
MPES and the scanning Fabry—Perot interferometer
(FPI) in the spectrograph SCORPIO. The radial ve-
locity fields of the stellar and gaseous components
and also the images in the emission lines of ionized
gas were constructed.

In the galaxy NGC 6286 no signs of gas rotation in
the polar (with respect to the stellar disk) plane were
detected, therefore there is no reason to rank it among
objects related to galaxies with polar rings.

With the help of the FPI it was managed to detect
an emission nebula whose size reaches ~ 5 kpc (Fig.
22) in the direction perpendicular to the stellar disk
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nmocTuraeT ~ 5 Kk (puc. 22). BHyTpu TyMaHHOCTH
OTMEUCH PE3KHI POCT OTHOIICHUS MHTCHCUBHOCTEH
muauit Ho/[NII] B o6macTsax, 006pa3yronmx rpaHuily
KOHYCOOOpPa3HBIX BEIOPOCOB ropsiYero rasa U3 mioc-
KOCTH T'aJIaKTHKH.

Bce oOHapyxeHHBIE OCOOEGHHOCTH B pacHpene-
JICHUM MOHW30BAaHHOTO ra3a, MOBEJCHUN OTHOIICHHMS
WHTEHCUBHOCTEH SMHCCHOHHBIX JIMHUHA M XapakTep-
HOM HM3MEHEHHH JIyYeBBIX CKOPOCTEH €CTECTBEHHO
OOBSCHSIOTCS B MIPENITOJI0KESHUN OUTIONIIPHOTO MCTE-
YeHHs ra3a THIIa CBEPXBETpa U3 IEHTPaIbHONW obJac-
™ aucka NGC 6286. CeepxBerep (CHIBHBIN pa3o-
TPEB MEX3BE3IHOW CpeAbl M €¢ HCTCUCHHE IepIIeH-
JTUKYJSIPHO TUTOCKOCTH TaJIaKTHKH) BBI3BAH MOIIHON
BCTIBIIIKON 3Be3/1000pa30BaHUsI B CPAaBHUTEIHHO He-
OosipIol 00JacTH B sIpe TallakTHKW. Bcenblmrka
3Be371000pa30BaHMs TTOJTBEPIKAACTCSI BBICOKOH CBe-
TUMOCTBIO TallaKTMKA B HH(paKpacHOM aHala3oHe
no gaHHeIM ciyTHuka IRAS. Ipuunnoil Bemelmikwy,
npousome el npuMepHo 107 1eT Ha3a, HOCTyKH-
JIO TIPWIMBHOE B3aWMOJICHCTBHE TPU TECHOM COJIH-
KCHUU TaJaKTUK Tapbl, BbI3BaBIIEE IIEPETEKaHUE
MEXK3BE3HOTO Ta3a Ha IICHTPaIbHYIO 00IacTh
NGC 6286.

A.B. Moucees, A.H. BbBypenxose coemecmno c
JLB. Ulansnunoui, B.A. *lxoenesoti u B.A. Iacen-
Toprom (HUAHU CII6TY)

Ipunamo k newamu 6 Ilucoma 6 A’K, 2003

OCOBEHHOCTH JBUXEHUW T'A3A B OKO-
JOAAEPHBIX OBJIACTSAX 'AJTAKTHK

OxkomnosiIepHbIE O0JIACTH C paguycaMu JO OIHOTO
KHAJIOMApCeKa B JMCKOBBIX TATAKTHKAX YaCTO OKa3bl-
BAaIOTCS BBIACICHHBIMM II0 CBOMM JIMHAMHYECKUM
XapakTepucTukKaM. THIT IBMKCHUN ra30BBIX 00IaKOB
3leCh MOXET 3aMETHO OTJIMYAThCS OT BpallEHUs
3BE3JHOT0 KOMITOHEHTA Jake B “‘CIIOKOMHBIX rajlak-
THKax 0e3 akTHBHOTO snpa. [IpuMeHeHWe MeToIOB
MTAaHOPAMHOM CTIEKTPOCKOIHMH TO3BOJIICT JIETAIBHO
W3YYWTh Pa3IuYds B KHHEMATHKE 3BE3THOTO W Ta30-
BOro KoMmoHeHToB. Ha puc. 23 mpuBemeHBI IBYX-
MEpHBIE TIOJsI CKOPOCTEH 3BE3Nl W HWOHH30BAHHOTO
raza (B muaum [NII]) myis okomosnepHbIX obiacTeit
JIByX TallaKTUK, MMOCTPOCHHEBIC MO pe3yybTaTaM Ha-
OmoeHU Ha 6—M TEJECKOIe C MOMOIIBI0 MYJIbTH-
3paukoBoro crekrporpada MPFS.

B mumzoBumnoi ramaktuke NGC 3945 moie cko-
pocTell 3Be3l COOTBETCTBYET HOPMAaJbHOMY KpYy-
TOBOMY BpallleHuto. [l ra3oBoil cocTaBistolei
BHyTpu paamyca 0.5 KK IydeBble CKOPOCTH Trasa
OJIM3KK TI0 MaKCUMaJbHOW aMIUIMTYAE K 3BE3HBIM,
HO TIPOTHBOIIOJIOXHBI 1O 3HaKy. Ha Oomnpmux pac-
CTOSIHMSIX HaIpaBIIEHUE BPAIIEHUS Ta3a pPe3KO MEHs-
€TCS M COBIAJAeT C BPAIICHUEM 3BE3JHOTO KOMIIO-
HeHTa. TakuMm 00pa3oM, 0OHAPYKECH OKOJOSICPHBIN
JIUCK MOHU30BAaHHOTO Ta3a, BpallalolIMiics B MPOTH-
BOIOJIO)KHYIO CTOPOHY OTHOCUTENILHO 3BE3JHOTO
KoMIOHeHTa. PeHOMEH MPOTUBOBPALICHHUS Ta3a U

plane. A sharp increase in the ratio of line intensities
Hov[NII] was noted inside the nebula in the regions
that form the boundary of cone-like ejections of hot
gas from the galactic plane.

All the peculiarities found in the distribution of
ionized gas, in the behavior of the ratio of emission
line intensities and in the characteristic variation of
radial velocities are naturally explained under the
assumption of bipolar gas outflow of a superwind
type from the central region of the NGC 6286 disk.
The superwind (strong heating of the interstellar mat-
ter and its outflow perpendicularly to the galactic
plane) is caused by a powerful star formation burst in
a comparatively small region in the galactic nucleus.
The star formation burst is maintained by high lumi-
nosity of the galaxy in the infrared range from the
data of the IRAS satellite. The cause of the burst that
occurred about 10 years ago was tidal interaction in
close approach of the galaxies of the pair, which was
responsible for the flow of interstellar gas to the cen-
tral region of NGC 6286.

A.V. Moiseev, A.N. Burenkov in collaboration with
L.V. Shalyapina, V.A. Yakovieva and V.A. Gagen-
Torn (A1 SPbSU)

Accepted to Pisma v AZh, 2003

PARTICULARITIES OF GAS MOTIONS IN
CIRCUMNUCLEAR REGIONS OF GALAXIES

The circumnuclear regions within the first kiloparsec
in disk galaxies turn out to be decoupled on its dy-
namic characteristics. The type of motion of gas
clouds here may noticeably differ from the rotation of
the stellar component even in “quiet” galaxies with-
out an active nucleus. The use of the technique of
panoramic spectroscopy makes it possible to study in
detail the differences in kinematics of the stellar and
gaseous components. Fig. 23 presents two-
dimensional velocity fields of stars and ionized gas
(in the line [NII]) for the circumnuclear region of two
galaxies derived from the results of observations at
the 6 m telescope with the multipupil spectrograph
MPES.

The velocity field of stars in the lens-like galaxy
NGC 3945 corresponds to the normal circular rota-
tion. For the gas velocity field the situation is more
complicated. Inside a radius of 0.5 kpc the radial ve-
locities of gas are close in the maximum amplitude to
those of stars but opposite in sign. On greater dis-
tances the direction of rotation of gas changes
abruptly and coincides with the stellar component
rotation. So, we have detected a circumnuclear disk
of ionized gas rotating in the opposite direction with
respect to the stellar component. One usually relates
the phenomenon of opposite rotation of gas and stars
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Puc. 22. Pesynomamol nabuiodenuii napvt NGC 6285/86 na bTA ¢ nomowio U®PII: cresa — uzobpasicenue 8 iuHuu
[NII] 65834 ¢ HanodcennviMU HA HE20 KOHMYPAMU U300PAdICEHUs. 8 KOHMUHYYME, CApasa — NoJis JIy4esbiX CKOpo-
cmeil eanakmuk 6 aunuu [NII].

Fig. 22. The results of observations of the pair NGC 6285/86 at BTA with the FPI: left panel — the image in the line
[NII] 65834 with the contours of the image in the continuum superimposed on it; right panel — the radial velocity
fields of the galaxies in the [NII] line.
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Puc. 23. Honsa cxopocmeu 36e30 (clesa) u UOHU308AHHO20 2A3a (CAPABA) 8 OKOJOSOEPHBIX 0ONACMAX 2ANAKMUK
NGC 3945 (sgepxy) u NGC 5860 (snuzy), nocmpoennvie no pezyromamam naobnoodenuti ¢ MPFS na BTA.

Fig. 23. The velocity fields of stars (left) and ionized gas (right) in the circumnuclear regions of the galaxy
NGC 3945 (top) and NGC 5860 (bottom) constructed from the results of observations with the MPFS at BTA.
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3Be37 OOBIYHO CBS3BIBAIOT C MAJCHHEM Ha OWCK Ta-
JIAKTUKU BHEIIHETO Ta30BOTr0 o0Jlaka C COOTBETCT-
BYIOIIMM HalpaBJICHUEM MOMEHTA BPAICHUSI.

B ramaxtuke ¢ mepembrukoit NGC 5850 nampas-
JICHUE BpAICHHUS, U3MEPEHHOE 110 3BE3JHOMY KOM-
TIOHEHTY, COBMAJACT C JIMHUCH y3JIOB AWCKA, a B HO-
HU30BaHHOM Ta3e OTJIIMYaeTCs OT Hero Ooiyiee 4eM Ha
50-60° ¥ CcoBmamaeT C MO3UIMOHHBIM YIJIOM LIEH-
TpalmbHBIX H30(0T. Takoe mOBeIeHHE XapaKTEPHO
JUIE  Ta30BOTO [MCKa, BpAIIAlOUWIETOCS B APYron
TUTOCKOCTH OTHOCHTEINIFHO 3BE3HOTO JFICKA TalaKTH-
ku. [TompoOHBIN aHAN3 TOKA3bIBAET, YTO Hamboliee
€CTECTBEHHBIM SIBJISIETCS MIPEANOIO0KEHNE O TOM, UTO
JIBIDKCHUS Ta3a Ha PacCTOSHUAX MeHee | KIK OT LeH-
Tpa TPOUCXOAAT B IUIOCKOCTH, MOJSIPHOM K JHCKY
rajJlakTUKU. 3a MCKIIOYCHUEM ATOW IIEHTPaIbHOH 00-
nacty, ra3 B NGC 5850 BpamaeTcs B INIOCKOCTH OC-
HOBHOTO JWCKa TAJAaKTHKH, Ha YTO yKa3bIBAalOT pa-
nmronabmonenust XurnoH u ap. (Higdon et al.,1998) B
JIMHUU HEUTpaIbHOTO Bojopona. [IpoctpancTBeHHYIO
OpHEHTAIMIO TIOJNSPHOTO Ta30BOTO IHCKA TPYIHO
Ha3BaTh Ciy4aiiHOH. OH pacroJiOKeH TMepIeHANKY-
JISIpHO OOJNBIION ocH Oapa, T.€. JISKUT BAOIH €ro Ma-
joro ceueHus. [lpuMedarenbHO, YTO B pe3ysbTare
HaOMIOEHNH Ha 6—M TEJIECKOIEe TIOXO0KHE TOJIIPHBIC
MHUHH—JMCKH BHYTPH KpyIHO-MacmitabHoro ©Oapa
WIN TPEXOCHOTO Oayypka yxe OblIM OOHapy»KEHBI B
HECKOJIbKMX TaJlaKTHKax W ONHU-CaHbl B psje paboT
Cunpuenko u ap. (1997-2003).

[MpencraBisercs, 4TO CBA3b OKOJIOSJCPHBIX I10-
JSIPHBIX TUCKOB ¢ OapaMu HE CiIydaifHa W pedb WAET
0 HEKOM o0meM ¢eHOMEeHe, KOoTja ra3 W3 JucKa
BHYTPH TEPEMBIYKH IIEPEXOIUT Ha TOJAPHBIE OpOH-
Tel. Ho, K coXajeHuio, CymecTBYIOIIME Ha ce-
TOTHSIIHUA JEHb TEOPETHUYECKHE PAacUeThl IMOBEIe-
HHUS Taza B Oape OTHOCATCS B OCHOBHOM K JIBYX-
MEpHBIM T'a30BBIM AWCKaM. B To xe Bpems, aist u3y-
YeHHs BO3HMKHOBEHHS IIOJIIPHOTO JHCKa TpeOy-
eTcsl pelaTh 3HAYMTENBHO OoJiee CIOXKHYIO THIPO-
JUHAMMYECKYI0 337a4y B TPEXMEPHOM pPacueTHOM
npocTpaHcTBe. MBI HazeeMcs, YTO POCT KOJIMYECTBA
HaOJIIoIaTeIbHON MHGOpPMAIMK O TMOA00HBIX 00BEK-
TaX CTHMYJHPYET NOTOJHUTEIBHBIE TEOPETUYECKHE
W3BICKAHUS B 3TOM HAIIPaBICHUH.

A.B. Moucees
Onybauxosano ¢ Ilucvmax 6 AK, 2002, 28, 840

HABJIOJEHUSI OITHYECKOI'O HNOCJIE-
CBEYEHMHS GRB 021004

4 oxtsa6ps 2002 1. B 12:06:13.57 UT Ha GopTty cmyT-
Huka HETE-2 Obin 3aperucTpupoBaH CHIIBHBIN ram-
Ma-BCIUIECK B co3Be3quu Prib. Yike yepes 49 ¢ mocne
Havana Bciuiecka npubop WXM na 6opty HETE-2
BBIJaJl HAa3eMHBIM HAOIIOAATEIsIM  KOOPJIMHATHI
BcIulecka ¢ ToyHocTeio 10'. Uepes 567 ¢ Ha 122—cMm
Teneckore—poobore [Tamomapckoii obcepBaTopru ObLT
MOJTy4YeH NEPBBI CHUMOK, HA KOTOPOM BHIHA OINTH-
yecKas BCIIBIIIKA, OJIECK KOTOPO# cocrasis 15.5™ B

to the fall of the outer gaseous cloud with respective
direction of the rotational moment onto the disk of
the galaxy. In the barred galaxy NGC 5850 the
direction of rotation measured from the stellar com-
ponent coincides with the line of nodes of the disk
whereas in the ionized gas it differs by more than 50—
60° and coincides with the position angle of the cen-
tral isophotes. Such a behavior is characteristic for
the gaseous disk rotating in a different plane relative
to the stellar disk of the galaxy. A detailed analysis
shows that the most natural is the assumption that the
gas motion at distances less than 1 kpc from the cen-
ter occurs in a plane that is polar to the disk of the
galaxy. Except for this central region, gas in NGC
5850 rotates in the plane of the main disk of the gal-
axy, which is indicated by radio observations of
Higdon et al. (1998) in the neutral hydrogen line. One
can hardly call the spatial orientation of the polar
gaseous disk random. It is situated perpendicular to
the major axis of the bar, i.e. it lies along its small
section. It is remarkable that similar polar mini—disks
inside the largescale bar or the three—axial bulge have
already been detected in several galaxies in observa-
tions at BTA and described in a number of papers by
Silchenko et al. (1997-2003).

It seems that the relation of the circumnuclear po-
lar disks to the bars is not occasional and the question
is of a certain common phenomenon when the gas
from the disk inside the bar moves to polar orbits.
But, unfortunately, the currently available theoretical
calculations of the gas behavior in the bar mainly
apply to two-dimensional gaseous disks. At the same
time, to study the origin of the polar disk, one has to
solve vastly more complex three—dimensional hydro-
dynamical problem. We hope that the increase in the
amount of observational information about such ob-
jects will stimulate additional theoretical explorations
in this direction.

A.V. Moiseev
Published in Pisma v AZh, 2002, 28, 840

OBSERVATIONS OF OPTICAL AFTERGLOW
OF GRB 021004

A powerful gamma burst in Pisces was recorded on
the board of the satellite HETE-2 on October 4, 2002
at 12:06:13.57 UT. In 49 seconds after the onset of
the burst, the device WXM on the board of the
HETE-2 provided the ground-based observers with
the coordinates of the burst to an accuracy of 10". 567
seconds later the first frame was obtained with the
122 cm robot telescope of the Palomar Observatory,
on which one can see the optical burst whose light
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mosioce R. DTo BTOpOW MO SIPKOCTH B MaKCUMyMeE
Onecka onruyeckuil TpansueHT mociae GRB 990123.
ITo mamueiM cnekrpockonuu GRB 021004 ero z =
2.327.

B panHNX HaOMIOAEHUSX 3TOr0 OOBEKTA MPUHSIH
ydactiue MHOrue odcepBaropun B Snonun, Muanu n
B EBpone. Habmronennss B8 CAO Ha 1-M Teneckore
HaJaJ uCh 4Yepe3 7 YacoB IIOCIIE TaMMa-BCIUIECKa U
npoaoikanick 5 gacoB. Ha Bcex I13C-kampax 00b-
eKT XOpOIIO BHJECH, €ro OJIECK MOCTEIeHHO OcIa-
Oesan 3a 510 Bpems ot 17.89™ no 18.57™ B R momnoce,
TOYHOCTh u3MepeHuii 5%. Habmonenus mpoBo-
mumck B ¢punbtpax BVR. Ha mpenene Bumumoctn
yIAJIOCh TMOJYYUTh M300pa’keHUs MCTOYHHMKA yepe3
YeTBEpO CYTOK IIOCNie raMMa-BCIUlecka (Bpems Ha-
komrenus 100 mun, R = 20.9+0.3™).

KpuBble  Omecka u  mokaszareneil  1BeTa
GRB 021004 1o naHHBIM HaONrONEHWH, OIyOIH-
KOoBaHHBIX 10 ¢eBpais 2003 r., mokasaHsl Ha puc. 24.
Hamm nanHBIC BBIICICHBI KPYXKKAMHU C yKa3aHHUEM
omunOok (oromerpuu. Bpems mpuBemeHo B Jora-
pudmMudeckoi mkane. @oToOMETpHUs MOKa3bIBAET, YTO
cnaja Oecka MPOUCXOAUI MPAKTHUECKH 0e3 N3MEeHe-
HUH TIOKa3aTeNiel 1BeTa, T.e. ObUT OJHM30K K axpoma-
THYeckoMy. Heo0XomammMo OTMETHTBh, YTO OTHOCH-
TEbHOE  TIOCTOSHCTBO  (OpPMBI  CHieKTpa  HaO-
moaeTcsi Ha (OHE 3HAYMTENHHOM CYTOYHOW Tie-
pemennoctr 00bekTa (AR = 0.7™), nomoIHUTENLHOM
K PeryJisipHOMY CTEIICHHOMY IaJIeHUIO ero Oiecka.

E.A. Bapcyxosa, I"M. Beckun, B.JI. [Inoxomnuuenxo
coemecmuo ¢ Bl Topanckum (TAHULI MTY),
A.C.Ilozanenxo (MKW PAH)

Onybauxosano 6 GCN GRB Obs. Rep. No. 1606 u
No. 1654, 2002
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was 15.5™ in the R band. This is the second in bright-
ness at a maximum of light optical transient after
GRB 990123.  From  spectroscopy data  of
GRB 021004 its z = 2.327.  Numerous observato-
ries in Japan, India and Europe took part in early ob-
servations of this object. The observations with the 1
m telescope of SAO were started 7 hours after the
gamma burst and continued for 5 hours. The object is
well seen on the all CCD frames. During this time its
light gradually reduced from 17.89™ to 18.57™ in the
R band; the measurement accuracy was 5 %. The
observations were made in the BVR, bands. At the
threshold of visibility it was managed to obtain im-
ages of the source 4 days after the burst (the integra-
tion time was 100 min, R = 20.9+0.3™).

The light curves and color indices of GRB 021004
from the observations published before 2003 Febru-
ary are shown in Fig. 24. Our data are designated by
the circles with indications of photometry errors. The
time is given on a logarithmic scale. The photometry
shows that the reduction of light occurred actually
without changes of color indices, i.e. was close to
achromatic. It should be noted that the relative con-
stancy of the spectrum shape is observed on the
background of a considerable daily variability of the
object (AR = 0.7™) added to the regular power dim-
ming of its brightness.

E.A. Barsukova, G.M. Beskin, V.L. Plokhotnichenko
in collaboration with V.P. Goranskij (SAI MSU),
A.S. Pozanenko (ICI RAS).

Published in GCN GRB Obs. Rep. No. 1606 and No.
1654, 2002.

Puc. 24. Onmuueckoe nocneceeuenue GRB 021004.

Fig. 24. Optical afterglow of GRB 021004.
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XUMHUYECKHN BBIAEJEHHOE PO H
CTPYKTYPA S0 T'AJTIAKTUKH NGC 80

W3yueHa cTpykTypa LEHTpaIbHOW OOJIACTH U OIpe-
JIeNeHBl  TJI00aJbHBIE XapaKTEPUCTHKH 3BE3THOTO
JTMCKa spYaiieil B 6oraTol rpymnme TMraHTCKOW JIMH-
3oBunHON ranakTuku NGC 80 B pe3ynbpTare HaOIro-
neunit Ha 6-—m 1 1-m Teneckonax CAO.

[o criekTpadbHBIM JaHHBIM, TOJTYYCHHBIM C MYIIb-
THU3PAYKOBBIM MOJIEBEIM criekTporpadom bBTA, oOHa-
PYKCHA DBOJIOIMOHHO BBIJCICHHAS [ICHTPAIbHAs 00-
JIACTh: pa3HUIA CPEAHCH METAIUIMYHOCTH 3BE3THOTO
HACEJICHHS MEXIY SAOPOM U OKOJIOAICPHON 00IaCThIO
(R = 2-7") coctaBnser ~ 2-2.5 pa3za. Becbma ciiox-
HOHM OKa3ajach BO3pacTHas CTPYKTypa LEHTPaIbHOU
obnactu: B siape U B Koiblle (R = 5-8") cpennnii Bo3-
pacT 3BE3HOT0 HACEJEHHUS COCTaBISIET S5—7 MIIp/I.
JIET, TOT/Ia KaK MEXKIY SIPOM H KOJIBIIOM 3BE3/IbI 3HA-
guTeNbHO cTtaprie. OYeBUIHO, BTOPUYHAS BCITBIIITKA
3BE3/1000pa30BaHus, MOPOJUBINAS  XUMHUYCCKU
BBIJICIICHHOE SIIPO, IO TCOMETPUH MpPEICTaBIsIa
co00lf KONBIIO pamuycoM 2—3 KIK W JOIOJTHH-
TEJIbHBIA OTIENIBHBIN O4ar — B LIEHTPE 3TOr0 KOJjblia.
Ecmu Ttaxke ydects, YTO B sApe OTHOIICHHE
[Mg/Fe] =+0.3, a B xombie [Mg/Fe] =0, To MOXHO
CIeTaTh BBIBOJ, YTO B ApE BCIIBIIIKA 3BE37000pa30-
BaHUs ObLIa KOpOYE, YeM B KOJNBIEC (XOTsS U Ooiee
3¢ dexruHa). [Ipu paBeHCTBE CpEAHUX BO3PACTOB
3BE3IHBIX HACCICHHUI 3TO O3HAYACT, YTO B KOJBIEC
BCITBIIIIKA 3BE37000pa30BaHMs HA4aIach PaHbIIE, YeM
B siipe. Mexry TeM, 9TOOBI CIIPOBOIIMPOBATH OKOJIO-
SIEPHYIO BCIIBIIIKY 3BE3/000pa30BaHUs KOJBIEBOU
dbopmsl, HeOOX0aMM Oap, koToporo ceirgac B NGC 80
HET.

[IupokomonocHsIe (POTOMETPUICCKHE HCCIICI0BA-
HUS, BBINIOJHEHHBIC Ha |—M TEJECKONe, MOKa3alH,
910 TIoOaNkHBIN 3Be3aHbI quck NGC 80 sBusercs
JIBYXBSIPYCHBIM: €T0 BHEIIHSS YacThb MMEET JKCIIO-
HEHITMAIBbHBIN MacmTad 11 KK ¥ HOPMaJIbHYIO TIO-
BEPXHOCTHYIO SIPKOCTh, a BHYTPEHHHH IHCK, TOXE
9KCIIOHEHLIMAJIbHBIA U OCECUMMETPUYHBIM, KOMIIAKT-
Hee 1 00J1agaeT MOBBIIICHHOHN IPKOCTBHIO.

XOoTs 04YEeBHMAHO, YTO ABYXBApYCHall CTPYKTypa
JMcKa U xumuuecku BoienaeHHoe sapo NGC 80 ume-
I0T 00IIee MPOMCXOKICHUE U TMOSIBIIUCH B PE3YIib-
Tare KaracTpouueckod paguaibHONH HepecTpOrKH
MPOTOTaJAKTHYCCKOTO Ta30BOTO JHMCKA, IPUYHMHA
3TOM MepecTpOKh OCTaeTCs HESCHOM, T.K. B Tajlak-
THKE OTCYTCTBYIOT KAaKHEe—JIHOO MpPHU3HAKA BO3MY-
MIEHHOH MOP(OJIOTHY WM TPUAKCHATBHOCTH. boiee
TOTO, CKOJIb—HUOYIb 3HAUNTENBHBIN CheponIaIbHBIN
KOMIIOHEHT (0aJIK), KOTOPBIA CYUTACTCS HEPEMEH-
HBIM aTpHOyTOM KIACCHYCCKOHN JTMH30BHUIHON rajiak-
tukd, y NGC 80 sIBHO OTCYTCTBYET.

B.B. Bnacwx, O.H Cnupuoonogéa coémecmHo c
O.K. Cunvuenxo u C.E. Konocosvim (T'AULL MT'Y)

THE CHEMICALLY DECOUPLED NUCLEUS
AND THE STRUCTURE OF THE S0 GALAXY
NGC 80

On the basis of observations with the 6 m and 1 m
telescopes of SAO the structure of the central region
is studied and the global characteristics of the stellar
disk of the brightest in a rich group giant lens-like
galaxy NGC 80 are determined.

From the spectral data obtained with the multipupil
field spectrograph of BTA the evolutionally decoup-
led central region is detected: the difference of the
average metallicity of the stellar population between
the nucleus and the circumnuclear region (R = 2-7")
is ~2-2.5 times. The age structure of the central re-
gion proved to be rather complex. The average age of
the stellar population in the nucleus and the ring
(R =5-8") is 5-7 billion years, whereas the stars bet-
ween the nucleus and the ring are much older. Obvi-
ously, the secondary star formation burst that gave
rise to the chemically decoupled nucleus was, as to
its geometry, a ring of radius 2-3 kpc and an addi-
tional hearth in the centre of this ring. If we take into
account that in the nucleus [Mg/Fe] = +0.3 and in the
ring [Mg/Fe] = 0, then a conclusion can be drawn that
the star formation burst in the nucleus was shorter
than in the ring (although more efficient). With the
average ages of the stellar population being equal,
this means that the star formation burst began in the
ring earlier than in the nucleus. Meanwhile, to pro-
voke a ring-shaped star formation burst, a bar is
needed, which is now lacking in NGC 80.

Broad band photometric studies made at the 1 m
telescope showed that the global stellar disk of
NGC 80 is of two layers: its outer part has an expo-
nential scale of 11 kpc and normal surface brightness.
The inner disk is also exponential and axially sym-
metric, more compact and of increased brightness.

Although it is apparent that the two-layer structure
of the disk and the chemically decoupled nucleus of
NGC 80 are of common origin and originated as a
result of catastrophic radial reconstruction of the pro-
togalactic gaseous disk, the cause of this reconstruc-
tion remains unclear since there are no signs of per-
turbed morphology or triaxiality in the galaxy. More-
over, some significant spheroidal component (bulge)
which is considered to be an indispensable attribute
of a classical lens—like galaxy is obviously absent in
NGC 80.

V.V. Viasyuk, O.1. Spiridonova in collaboration with
O.K. Silchenko and S.E. Koposov (SAI MSU)
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OIITHYECKAS NEPEMEHHOCTD BJIA3APA
2007+777 B 2000-2002 I'T".

B pesynbrare MHTCHCHBHBIX HCCIIEIOBAaHHUN IOCIEA-
HUX JieT Oiecka 00bekToB THa BL Lac — 61a3apos —
3auKCHpOBaHBI KaK IEPEMEHHOCTD MX H3JIyYEHUS BO
BPEMEHHOM HMHTEpBAaJEe OT YacOB JI0 MECALEB U JET,
TaK ¥ TOKa3aHa HEKOTOpasi KOPPEIALUSI MEKAY OITH-
YeCKMM W PaTUOW3IYYCHHEM IS HECKONBKHX U3
HUX. JlONONHUTENBHBIE KOMIUIEKCHBIE HAOIIOICHUS
MOTYT TOCITYKUTh KIIOUYOM K pa3rajgke MEXaHH3Ma
MIEPEMEHHOCTH STHX BHETAIAKTHYECKUX 0OBEKTOB.

bnazap 20074777 noka3blBaeT 3HAUUTENBHYIO IIE-
PEMEHHOCTh PAaTUOM3IYICHUS HA PA3MIHBIX YacCTO-
Tax, HO B ONITUYECKOM JHAIla30HE €Tr0 MCCIIeIOBAHUS
OBUTH STTN30INIECKUMHU M KPATKOBPEMEHHBIMHU.

Cucrematudeckne (pOTOMETpUIECKHE HCCIIEI0Ba-
Hust 00bekTa 2007+777 mpoBoaunuck Ha 60—cm u 1—
M teneckornax CAO B 2000-2002 rr. ¢ HcnoNb30Ba-
nueMm I[13C-doromerpa B dunsrpax B u R. Ha puc.
25 mpuBeneHbl KpUBbIE OJiecKa 00BEKTa M KOHTPOJIb-
HO# 3Be3mbl B GmibTpe R s mHTEpBanma BpeMeHH
asryct 2000 T — mexadps 2002 r. TogHOCTh Ompee-
nenus 6necka — nHe xyxe 0.03™. Kak BugHO U3 npu-
BEJICHHOTO PHUCYHKA, OOBEKT IPOSABISIET JOJTOIIE-
PUOJMUYECKYIO IEPEMEHHOCTH C eproAoM okono 700
JHEeW W aMIUTMTYI0M OKoJo 1™, Ha KOTOopyro Hamara-
I0TCSI HepeTyJISIpHBIE KOJIeOaH!s ¢ XapaKTepHBIM Bpe-
meHeM 30—-50 mHel u pa3MaxoM TakoTo JKe MOpsIIKa.
Ha BpemeHnHbIX Macmitabax MeHEE CYTOK IE€pEMEH-
HOCTb 0 HAIMM JaHHBIM He npepbimaet 0.2—0.3" u
HOCHT, KaK MPaBIJIO, MOHOTOHHBIN XapakTep.

B.B. Bnaciox, O.HU. Cnupuoonosa coémecmno c
H.C. Kapoawegvim u B.C. bviuxosoii (AKL] ®HAH)
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OPTICAL VARIABILITY OF THE BLAZAR
2007+777 IN 2000-2002

As a result of active studies of the brightness of
BL Lac objects, blazars, carried out over the last few
years, both variability of their radiation in a time in-
terval from hours to months and years was found and
a certain correlation was shown between the optical
and radio radiation for several of them. Additional
comprehensive observations may give the clue to the
understanding of the mechanism of variability of
these extragalactic objects.

The blazar 2007+777 shows considerable vari-
ability of radio emission at different frequencies, but
in the optical range its investigations were episodical
and short-term.

Systematic photometric studies of the object
2007+777 were carried out on the 60 cm and 1 m
telescopes of SAO with the use of the CCD pho-
tometer in the B and R bands in 2000-2002. Fig. 25
presents the light curves of the object and a control
star in the R band for the time interval 2000 August
to 2002 December. The accuracy of brightness de-
termination is no worse than 0.03™. As one can see
from the figure, the object exhibits long-period vari-
ability with a period of 700 days and amplitude of
about 1™ on which irregular variations with a charac-
teristic time of 30-50 days and an amplitude of the
same order of magnitude are superimposed. On time
scales less than 24 hours the variability from our data
does not exceed 0.2-0.3™ and is, as a rule, mono-
tonic.

V.V. Viasyuk, O.I. Spiridonova in in collaboration
with N.S. Kardashev and V.S. Bychkova (ASC
PhIAN)

Puc. 25. Kpusvle baecka onazapa 2007+777 u Kou-
MPOILHOU 36300l 8 unvmpe R.

Fig. 25. The light curves of the blazar 2007+777 and
a reference star in the R band.



OTYET CAO 2001-2002 SAO REPORT 57

HNEPEMEHHOCTD HPOQ\IfIJIEﬁ HINPOKHUX
SMUCCHUOHHBIX JIMHUU B CEUDPEPTOB-
CKOM F'AJIAKTHKE NGC 5548 B 1996-2002I'T.

B 1996-2002rr. npoBoauncs CHEKTpanbHBIA MOHH-
TOpHHT sizpa ceiideproBckoit ramaktuku NGC 5548
Ha 6-M u 1-m teneckomax CAO u Ha 2.1-M Tene-
ckorie B Kananea (Mekcuka). CIEKTpBI BBICOKOTO
kadgecTtBa (S/N > 50) ObLIM MOJNYYEHBI B 00JaCTH JIH-
uuit HP u Ho B Teuenne 81 u 55 Houell cooTBeTCT-
BeHHO. [10TOKM B TMHUAX W KOHTHHYYME ITOCTEIICHHO
YMEHBIIAJINCh U AOCTHIIIN MUHHMAIBHOTO 3HAYCHUS
B Mae—utoHe 2002 r.

MaxkcumanbHas aMIDIUTyIa U3MEHEHUH TTOTOKOB CO-
crasmsiet ~ 4.5 u 3.5 8 HB u Ho cootsercTBenHo. B
MUHUMaIBHOM cocTossHUU (2002 T.) KpbUIbS YMHCCH-
onnpix juaui HB w Ho Gbute upesBsruaitio ciaGbi-
MU U COOTBETCTBOBAIM ckopee Tuiy Syl.8, a He Tumy
Syl, kak B MmakcuManbHOM coctostHuM (1998 T.), T.c.
CIIEKTPAILHBIN THTT 00BEKTa M3MEHIIICSA. B cpenHux,
rms W YCpPEOHEHHBIX IO TojaM, HaOIIOJaeMBIX WU
muddepeHIMaATBHBIX MPOQHIAX IMHUPOKUX KOMITO-
HeuT HP u Ho sMHCCHOHHBIX JTHHWMN OOHAPYKCHBI
IBOWHBIE THKHA Ha  paJdalbHBIX  CKOPOCTSX
~(£1000)kM/C OTHOCHTENBHO Y3KOW KOMIIOHEHTBI
(puc.26). OTHOCUTEIbHBIE UHTEHCUBHOCTH ATHX IH-
KOB U3MEHAIOTCS co BpeMeHeM. B 1996 roay kpac-
HBII UK ObLI sipye roxyboro, a B 1998-2002 romax
rory0oi UK CcTal sipuye KpacHoTo.

TIpodwm nuHMIA OBITN pa3eeHbl Ha TIEPEMEHHYIO H
MOCTOSHHYIO KOMITOHEHTHI. [lepeMeHHass KOMITOHEH-
Ta XOPOIIO KOPPEIHPYET C MEePEeMEHHOCTHIO KOHTH-
HyyMa (k03d.koppen.~0.9) u mMeeT TBOWHbBIE TTHUKH
Ha TeX e CKopocTsX. IlocTosiHHas KOMIIOHEHTa,
MPUCYTCTBHE KOTOPOH HE 3aBUCHUT OT MEPEMEHHOCTH
KOHTHHYYMa, MOKa3bIBACT TOJBKO Y3KHE IMHCCHOH-
HBIC JINHUH.

B 2000-2002r. mosBWICS OTYETIMBBIA TPETHH MUK B
KkpacHoM Kpbuie Hb m Ha mmMpoknx 3MHCCHOHHBIX
nmuHuid. Ero paguanbHas CKOPOCTh TMOCTENEHHO
yMeHbImanach ot ~+2600 km/c B 2000r. mo ~+2100
kM/c B 2002r. (puc.26).

[ToToku B pa3HBIX YacTsIX MpoQuiIeH JTUHUH XOPOIIOo
KOPPENUPYIOT APYT C APYTOM M C ITOTOKaMH B KOH-
tuayyMme (k03¢dd. xopp. ~0.90-0.98). Ho uzmeHenus
(hopMBl  OTHENBHBIX YaCTeH TpodUIed MMUPOKUX
SMHUCCHOHHBIX JIMHUH MPAaKTUYECKH HE KOPPEIUPYIOT
C M3MCHEHHSAMH KOHTHHyyMa W, HO-BHANMOMY, HE
cBs3aHbl ¢ dpdexramu peBepOepammu. YacTu mpo-
¢uneit ¢ GONBIIMMHU CKOPOCTSIMH OBICTpEE OTKIIMKa-
IOTCSl HA M3MCHEHUS KOHTHHYyMa (T.€. HIMCIOT MCHB-
IIME 3ara3IbIBaHus), YeM 4YacTh Mpoduieli ¢ MEHb-
MU cKopocTsMu. Ho romyOble M KpacHBIC 4acTH
npoduneil Ha OJMHAKOBBIX PaJHaIBHBIX CKOPOCTIX
MEHSIOTCS TIOYTH MACHTUYHBIM 00pa3oM 0e3 Kakoro-
00 3ara3abIBaHUs OTHOCUTEIBHO NPYT Apyra. ITo
YKa3bIBaeT Ha NPEHMYIIECTBEHHO KPYTOBBIC IBHKE-
Hus B OOIIJI. M3meHeHus: 6albMEpOBCKOTO JICKpe-
MEHTa B CPEIHEM AaHTHKOPPEIUPYIOT ¢ W3MEHEHHEM
MOTOKA B KOHTUHYYME. DTO, BEPOSITHO, 00YCIOBICHO

VARIABILITY OF BROAD EMISSION LINES
IN THE SEYFERT GALAXY NGC 5548 IN 1996-
2002

In 1996-2002 spectral monitoring of the nucleus of
the Seyfert galaxy NGC 5548 was carried out at the
6 m and 1 m telescopes of SAO and at 2.1 m tele-
scope in Cananea (Mexico). High quality spectra
(S/N > 50) were obtained in the region of the lines
HP and Ho during 81 and 55 nights, respectively.
The fluxes in the lines and continuum diminished
gradually and reached a minimum value in 2002
May—June.

The maximum amplitude of flux variation was ~
4.5 and 3.5 in HP and Ha respectively. The wings of
HP and Ho in the minimum state (2002) were ex-
ceedingly weak and corresponded to sooner type Sy
1.8, rather then type Syl, as in the maximum state
(1998) i.e. spectral type of the object changed. Dou-
ble peaks at radial velocities ~ (£1000) km/s were
detected comparatively narrow components in the
average, rms and averaged over year, observed and
differential profiles of the broad components of Hf§
and Ho emission lines (Fig. 26). The relative intensi-
ties of these peaks changed since time. In 1996 red
peak was brighter blue, but in 1998-2002 blue peak
became brighter red.

The line profiles were divided into variable and con-
stant components. The variable component is well
correlated with the continuum variability (the correla-
tion coefficient ~0.9) and has double peaks at the
same velocities. The constant component, presence
which does not depend on continuum variability,
shows only narrow emission lines.

In 2000-2002 a well defined third peak appeared at a
red wing of HP3 and Ha broad emission lines. Its ra-

dial velocity gradually decreased from ~+2600 km/s
in 2000 to ~+2100 km/s in 2002 (Fig. 26).

The fluxes in different parts of the line profiles are
well correlated with each other and with the contin-
uum fluxes (the correlation coefficient ~ 0.90-0.98).
At the same time the variations of the shape of sepa-
rate parts of the broad emission lines profiles are ac-
tually not correlated with the continuum variations
and, probably, are not connected with effect of the
reverberation. The high velocity parts of the profiles
respond faster to the continuum variations (i.e. they
have lesser delay) than the lower velocity parts of the
profiles. But blue and red parts of the profiles on
alike radial velocity are changed nearly by identical
image without some delay with respect to one an-
other. This is indicative of predominantly circular
motions in BLR. The variations of the Balmer dec-
rement are, on the average, in unticorrelation with the
continuum flux variations. This is possibly due to the
increase of role of collision excitation, when ionizing
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YBEIMUYCHUEM POJH CTOJIKHOBHTEIHHOTO BO30YXKIe-
HUS, KOTJIa MOHU3UPYIOLUII TOTOK YMEHBIIAETCS.
[omydeHHsle pe3ynbTaThl OJIATONPHUATHBI MOJAEIH
00pa3oBaHMsl IIMPOKUX balbMEpOBCKHX JHMHUHA BO-
JIoposna B TypOyJIEHTHOM HEOIHOPOIHOM aKKpEIH-
OHHOM [IVICKE.

A.U. Ilanosanosa, A.H. Bypenxos, H.B bBopucos,
B.B. Bractok coemecmnuo c JI. Kappacko, B. Yasywis-
nom, X. Banoec (INAOE, Mexcuxa), HI. Bouxape-
evim, B.T. Jlopowenxo (AU MIY), A-M. [wo-
moum, C. Kommun (Meodonckas obcepsamopus,
Dpanyus)
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MN3YYEHHUE 3BE3JHOI'O COCTABA TA-
JAKTUK MECTHOI'O KOMIIVIEKCA

Wsmepensr paccrostHust 10 10 rajgakTUK TpyMITsI
NGC 1023 na ocHOBe (HhOTOMETPHH SPUANIINX 3BE31
0 CHUMKaM 6—M Teneckomna u kocmuueckoro HST.
Ompenenena mnocrosiHHass Xab0ia B TOM Harpas-
nennu. CpaBHeHHE 3HaYEHUH MOCTOSITHHON Xab0ma B
JBYX IMPOTHBOMNOJOXHBIX HAaNpaBiIeHUX: 7717 s
ckoruienuss B Jlee m 7518 (cpemnee) mmm 8115
(cpenner3BemenHoe) s rpynnsl NGC1023 — mo-
3BOJIAIOT OIIGHUTh CKOPOCTh MafeHus MecTHOI
rpynnsl Ha OJrpkaiiniee O6oratoe CKOIUICHHE Tallak-
TUK B /leBe Kak HE3HAUMTEIbHYIO, T.€. HE BBIXOJIS-
ITYI0 3a Mpeaessl OMMO0K U3MepeHuit. ITo yKa3biBa-
€T Ha TO, YTO Macca CKOIUICHHS TalakTHK B JleBe He
SIBJISIETCSI CHJIBHO JOMHMHUPYIOIIEH MO CPaBHEHHIO C
MaccaMH JAPYIHX TPYII TallaKTHK, OKPYKaIOIIUX
MectHyto rpynmy.

[MpoBeneHo u3yveHwe 3Be3AHOW Tepudepuu ra-
JIAKTHK TI03THUX THIIOB, TOCKOJIbKY UIMEHHO Ha OK-

flux decreases.

The received results are favourable to models of the
broad hydrogen Balmer line formation in turbulent
lumpy accretion disk.

Al Shapovalova, A.N. Burenkov, N.V. Borisov,
V.V. Vlasyuk in collaboration with L. Carrasco,
V.H. Chavushyan, J.R. Valdes (INAOE, Mexico),
N.G. Bochkarev, V.T. Doroshenko (SAI MSU),
A.M. Dumont, S. Collin (Observatorie de Paris, sec-
tion de Meudon, France)

Puc. 26. Ycpeonennvie no eooam pasHocmuuvle npo-
Punu WUpoOKUX KOMROHEHM dIMUCCUOnNbIX aunutl Hf

u Ho ona canakmuxu NGC 5548 ¢ 19962001 ze.

Fig. 26. The yearly averaged differential profiles of
the broad components of the emission lines Hf§ and
Ha for the galaxy NGC 5548 in 1996-2001.

STUDY OF THE STELLAR COMPOSITION OF
GALAXIES OF THE LOCAL GROUP

The distances to 10 galaxies of the group NGC 1023
are measured on the basis of photometry of the
brightest stars from the images obtained at the 6 m
telescope and HST. The Hubble constant in this di-
rection is determined. A comparison of our values of
the Hubble constant in two opposite directions: 77+7
for the cluster in Virgo and 758 (mean) or 8115
(weighted mean) for the group NGC 1023 allows us
to estimate the speed of the Local Group fall onto the
nearest rich cluster of galaxies in Virgo as insignifi-
cant, i.e. within the limits of measurement errors. The
low speed of the fall should point to the fact that the
mass of the cluster in Virgo is not largely dominating
as compared to the mass of other groups of galaxies
surrounding the Local Group.

The stellar periphery of late-type galaxies is stud-
ied since old low-metallicity stars are observed on the
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pamHax TaJakTHK HAOJIOIAIOTCS CTapble MajloMeTal-
JUYHBIC 3BE3NbI, a IPOCTPAHCTBCHHAs CTPYKTypa
9THX 3Be3] JacT MH(popMaIuio o GopMe TramakTUKA
Ha MOMEHT ee oOpas3oBaHus. HaOmronmeHus Ha 6—M
TEJIECKOTIC TIO3BOJIIIM OOHAPYXKHUTH TPOTSKCHHBIC
CTPYKTYPBl M3 KpacHBIX THIAHTOB B TaJlaKTHKax
IC 10 u Peg Dw (puc. 27). CTpyKTyphl UMEIOT (op-
My TOJICTOTO JIUCKa, KaK M y HCCIICIOBAaHHON HaMHU
ramaktrkd IC 1613. Tlomydyennble u3 HaOIIOICHMMA
HECKOJBKMX TaaKTHUK J0Ka3aTeNbCTBA TOTO, YTO Ma-
JIBIE TaJAKTUKH UMEIOT Ha CaMOM Jelie CYIIeCTBEHHO
OonpIMe pa3Mepbl, TPeOOBAN MPUBJICUYEHUS HOBBIX
NaHHBIX. beutm mcnonb3oBaHbl apxuBbl HST, 9TOOBI
Ha OCHOBE CTATUCTHYCCKHUX JaHHBIX H3YYUTh IPO-
cTpaHCTBeHHBIC (opMEI. MIHTEpec mpeicTaBisuIu ra-
JIAKTHKH, BUAUMBIC TUTAIIMS U ¢ peOpa.

BrlsicHMIOCH, UYTO ~ KapiMKOBas — rajgaKkTUKa
NGC 404, koropas uMeeT BUAUMBIA paszmep 3.5,
npoctupaercss 1o 20', 4To SBISETCS COBEPIICHHO
YAUBUTEIBHBIM pe3ynbTaToM (puc. 28). Takoi mpo-
TSYKEHHBIA JTUCK MOJYKET BHOCUThH CYILECTBEHHBIM
BKJIa/I B MacCy TaJIaKTUKH, ¥ YI€T 3TOH MacCHl PEIIHUT
WIA CMATYUT BONIPOC O TEMHOH MaTepuH, KOTOpas
TpeOyeTcs 1t OOBICHEHUS! KHHEMATHKH TaJIaKTHK.

Kpome NGC 404 Ob110 mMCCleIoBaHO OKOJIO TpH-
JIaTH KapiIUKOBBIX TalaKTHK. Bce OHM mMoOkasanu
MPUCYTCTBUE TOJICTOTO JUCKA, COCTOALIETO U3 Kpac-
HBIX THTAHTOB. AHAIHM3 BCEX PE3YyJbTATOB IOKA HE
3aKOHYCH, HO MOXHO yTBEPKIATh, YTO BCE KAPIHKO-
BBIC HPPETYISIPHBIC TATAKTUKH YCTPOCHBI OJIMHAKO-
BBIM 00pa3oM: MPOTSDKEHHBIM TOJCTBIA JUCK U3
KpPacHBIX THUTAHTOB, BHYTPH KOTOPOTO HAaXOJWUTCS
TOHKHHA IWCK WM OTACIBHBIE 00JaCTH W3 MOJOABIX
3Be31, KOHIIEHTPUPYIOIINECS K IEHTPY TaJTaKTHKH.

H.A. Tuxonos u O.A. I'anazsymounosa
Onybauxosano ¢ A&A, 2002, 394, 33, Acmpogu3suxa,
2002,45, 311, npunsamo 6 neuams 8 A&A, 2003
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Puc. 27. Obuapyscenue npomsiiceHHol CmpyKmypbl
U3 KpacHwix eueanmos 6 2anaxmuxe PegDw (Habnio-
Oenusi Ha 6—m meneckone).

Fig. 27. Detection of an extended structure of red gi-
ants in the galaxy PegDw (observations at the 6 m
telescope).
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fringe of galaxies, and the spatial structure formed by
these stars gives information about the shape of a
galaxy at the moment of its formation. Observations
with the 6 m telescope allowed us to detect the ex-
tended structures of red giants in the galaxies IC 10
and Peg Dw (Fig. 27). The shape of structures turned
out to be a thick disk, the same as the one in the gal-
axy IC 1613 that we studied. The evidence obtained
from observations of several galaxies that small gal-
axies have essentially larger sizes called for involve-
ment of new data. Observations with ground-based
telescopes could not resolve distant galaxies into gi-
ants, therefore the archives of HST were used. Galax-
ies observed face-on and edge-on were of interest for
studying the spatial shapes on the basis of statistical
data.

It is revealed that the dwarf galaxy NGC 404,
which has an apparent size of 3.5', extends to 20",
which is a surprising result (Fig. 28). Such an ex-
tended disk can make an appreciable contribution to
the mass of the galaxy, and allowance made for this
mass will solve or moderate the problem of dark mat-
ter which is needed for explaining the kinematics of
galaxies.

Except for NGC 404 about thirty dwarf galaxies
were explored. All of them showed the presence of a
thick disk consisting of red giants. The analysis of the
results has not been finished yet, but we may assert
that all dwarf irregular galaxies are organized in the
same manner: an extended thick disk of red giants,
inside which there is a thin disk or individual regions
containing young stars tending to concentrate to-
wards the center of the galaxy.

N.A. Tikhonov and O.A. Galazutdinova
Published in A&A, 2002, 394, 33, Astrofizika, 2002,
45, 311, accepted to print in A&A, 2003
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Puc. 28. Obuapyasicenue npomsiceHHou CmpyKmypol
u3 kpachuvix eueanmos 6 eanakmuxe NGC 404 (na-
onoodenusn na HST).

Fig. 28. Detection of an extended structure of red
giants in the galaxy NGC 404 (HST observations).



