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Investigation of chemically decoupled nuclei of galaxies
with the Multipupil Sресtrоgrарh of the б m telescope
of SAo RAS

О.К. Sil'chenko
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Atlstract. А Ыiеf rе\,iсu,оf tlrc: irrvestigatiorr of clrerTrir:rr}ly сlс:соuрlесl galactit: rruclci irr еаrIу-

type girlaxies рсrfогrrrесl with tirtэ N4rrltiprrpil sрi:rltгtlgгарlr of tlre бlп teicsc:cllle оvег t}te last terr

уеаrs is 1lгеsеrltесl. д геltrtiоп of c:hcrrric:ir111, tleclclupltlcl stellirr rruc:kli to t}te c:iгcurrrltlrclc:zrг stellirr

disks is discttsscltl. Sornc ехаm1l1с:s аrе (lc]Illc)Ilstratctl of the 1rrпсr 1lоlаг gas гiпgs irl пlогрlrоlоgiсаllу

urrdlsturbecl splrirl galaxitls ir plrenclttrettc_llr that rvc have fiгst disсоr,с:rесl alrcl, possibly, <-:orrnectecl

rvitlr tlre <lrigirr clf clieurically clc:c:ouplet1 truclei, The first atteпIp1, lrirs been tttacle to sttitistically
gerreralize thtl results of clc,lttlTtnittirtion о1 tlrt: age lпiс} thc гаtiо of rlragnesitrttl апсl irоп :rburrclarrces

irr stеllаг populatiorrs of both cherrricrrllr, cltlc:ott1llc:d rtuclc,i ttncl }lrrlges slrrroullcling tlretrr.
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1. The history of discovery of chemi-
cally decoupled nuclei of galaxies

The }iistory of detectiort aricl irrvestig:Ltiort of <:ltetn-

icaliy сlссоtlрlеil rrrrclei оf gtlltrxics begarr irr 1989,

rvlren the fiгst vcrsion of the N,{ultiprrpil Spcctrclgrtrplr
(Afariasiev ct ai., 1990) п,аs p}aced iп scrvic:c ir.t, t}rtl

Special Аstгорlrчsiсаl C)bseгr,irtory. As еirгlч tls irr thtl

first tests, а ргоЬlепr clf stucivirrg clrtlrrrical t,tlrrL1,,crsi-

tklrr of stelltrr ltur:Iei of ga.laxies attcl c:iгcutttIrtrtllcl:tt,

геgiоlrs iit rtorrrtal еагlу tvpltl galtixitls lvtl"s t:laitttc:cl. Itt

thc grееп гапgе of tlre spcctгulll) lletlг l = 5tli]0 А
whеге stгottg rrretai lirtes trгtl pltrtlod. itt 1lirrtiсultlг
rrragrresiurlt atrd irorr, paTtoгirtnic slltlс:tгirl clattt ц,еrс

obtairred fоr 12 riеаrЬу Ьгiglrt galaxic:s of rtr<lr1llrologi-

cal tvpt:s frclrn Е to Sb; tlre girl;rхiсl,ч rvtlre cliosr:tr ircttt-

ally at r:lttcioпr. Arrd at clltce, 7 orrt of tircsr: 12 glr,laxies

wсгс found to lrave cllelrlically tleсotrplecl rtuclei: cltlcl

elliptical, t}irеi: letrticlllirrs arrcl t}rrее spirals. Tlrirt а

пuсlеus is сhспlitlаllу det:<lupied rn,tls diaglrrlsr-,cl fiгst
of all Ьу the juпrр of tlrc: trbsorptiorr lirre N{gI)5175
equil,alerrt lь,idt,}r iri tlte irrlegrated spcctl,ttrll: tltc E\\i

1l,,tg) in tlte nr_rcleus was rtot infi,equerrtly lly 1-2.t
Iаrgег tliarr t}re EW iri tlre brrlge. Аft,ег tlrtl ехr:lu-

siorr оf tlre nucleus tiro ltrtrgrtcsiurri lirre eqrrivtilerrt

widt}r gгасliеrrt along the radius ргсlчесl ttl Ье lrc:gli-

gibly srTrall as соmрагсlсl ttl tlttэ r,trlucl clf tlrcl .jtrпrp Ье-

tlveen tlie riucleus anci tlre Ьulд;е. Sirrcc: irccclгclitrg to
t}ie rnodc]s of ечоlutiоrrагу svrrtllesis оf stеliаг ilcl1l-
rilations includirrg оurs (S1I'c}ierrko, 198,1). tllc: lirrtl
\{gIA5175 rvas first of a1l krro,"vrl as ztrli iпсiiсаtсlг <l{

t}re rrrc:iln пretallicity of tlre stellilr populirtitlrr, u,t, itt-

t (]грrеtеd t,lttl lrragltesirtlrr lilte ecli-til,alc:nt rvicltlr j rrrnp

i_lcltlr,cclt thrl ltur:lt:lts iurcl thc llrrlgc zrs tr slgrl tlf thtl

ctrcrnical, rrltci t,ltеrеfоrе of the счоIutiопtrгl, cletac}r-

trretrt of stе]lа,г trrrcllc:i tlf girlaxies: thеч аrе поt оп11,

tlre сепtrаl part,s of brrlges but гt,lргеsеtrt irtdr:pc:trclcrrt

Stгu(]tllгсS rTit}r t}rеiг рагtiс:ulirr el,oltrtion. We 1lull-
lislrt:d tlrclse resrtlts irr 1992 (Sil'drerrkcl et trl,, 1992).

Irr the saIII() },еtlгs il рарt]г Ь1, Berider irtrrl Sitrtttit

(1992) trppctlrecl ir, 1i,}1icli it rvzrs гt4lогtесi ort the tlс-
toc:l,itltt of clrtlrlritltrliy clccotrplcrl nut:lci irr 4 eliiptical
galaxitls, rvlrerc ir гtrрid гotatiсltl of сirсutrttttrсlеаг r,c:-

gic-,rrs lraci tlil,rliег tlеiltt геtlоr,dеd, Tiris farst гrlt:ltitlrt

is coltstгiriltecl tl1, ttrc salrte гаtlius as is t,tre гt,giоrr

clf inc:rt:asc,cl чilluе of tlre irrclex (equivalerit, rvidtlr) of

thtl rrragiresitlrlt irbsorption 1irie. Tlrus, tit lc:ast iп c:l-

lil.rtical galaxic:s, cherriically rlеr:оu1llесl ntrclei аге dcr-

tlt.ltrpled ttlsrl tlylttrlrliclirlly. Suгпtа arld Вс:rrdсr (1995)

srrggestecl lirter tlriit the lпаttсг iп clucstiorr is сiгt:ttttt-

trrtс:ltlttг tlc;rltplac:t stcllar disks "ctrrlleclclcd'' frrliy, 1rr а

stсllа,г sрliегсliсi antl fbгrrrt:d irr t}te sсlt:tltttlагу star fоr-

tttatiolt Ьuгst tlrirt оссtrгrеd rvitililr tirc gtiltr-xy (]епtге.

If titis lrypotlresis is trtrc:, clreпrically clecolrplcd rruclci

tlrust btl distinguislied also t'ог iI votlllger ачегtlgс а8е

of stirrs, arrd, iэclsicles, Trlorplrological atrtl kirrerrratit:

tcatrrl,cls clf <:ottrllac:t ste]lar disks rnrrst Ье tlbseгvecl irr

l ltc,,it,,,llIttttttгll,itг гe8illtt.

Tcl a,l,oid blirrcl qucst ftlr clierrric:allv cic:couplccl rlu-

<:lei irr galiixles, rvtl lltacle rtse of ttle suпtlrirrry clf litt:г-

аttrге clatti olr tlre rllulti-apeгttrro рlrоtсlеlесltгiс studv
of galaxies bv Longo artcl \'aucc;ulerrгs (1983, 1985)

to tnake а iist of tlte tttctst piroballle c:ancliclates. Thc:
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rriatter is that the enharrced rTretallic:itl, slroъ,s itsc:lf

поt опlу lly сlеереr metal lirrcs in integratecl spectгtt,

it also гesults irr а rесlсlег соlоtrг of tlre stеllаг рор-
rrlation. T}rat is why, usirrg оur owII пroclific:aticlrr of
tlre K}iolorrevsky's rrtethcltl, wel sераrrаtес1 galaxios irr

wlrich the nuclclus is clistirrguislred frопr tlre bulge Ьу а

rеddеr соlоurl sriclr galaxies ttirnecl out to alcccltlnt {tlг

25% to 50% arrrongst t}ie mсlгрhоlоgiсаl types fronr Е
to Sb, arrd t}ie list of only rrortiterlr sky, objects rrr-rrrl-

Ьегеd 34 galtrxies (SiI'chenko, 1994). It гtэtrrairred опlч
to cireck wlret}rer tlre геd co}our is ciire to tlre errlranccci

rrrctallicity, lэut поt to tirc dust concetttгatiorr. sincc:

tlrat tirne оur sеагсltеs fог cherrrically clccouplctl nrrr:lc:i

itl galaxies hirче becorrre systerrratic arlcl огсlегсс].

2. What we otltain with the МРFS now

Irr 1980, we started оur itivcstigation оfсеritгаl rеgiоlrs
of galaxies wit}r tlre MP}'S Ьу sutrrnrilrg up tlre spccl-

tга in tlre сопсепtriс rirrg zotres, tlrus kc,lcping a1l ар-

рrохirпаtеh, constant sigtlirl-to-lroise гаtiо alorrg tlicl

гасlius. alrd orrly trftсг tlrat rve corrrllutc:cl thc а.llsог1l-

tion lirre equivalcrrt widtlrs. Ltrtc:г, rvith tire ltiliieirг-
ance of CCD detectors1 tlre alnol1llt of irrfortrratit.ltl

ttrat we clarrre tcl obttlirr fгorrr tr sirrgle ехllоsuге lvitlr
the N{PFS considertrbly increascd. \\re 1la,ssec1 grticl-

ually tcl ехtrасt а full set tlf charac:tc:risti<:s fЬг ctrch
elernent of the аrrау clf rrricropullils. It 1s rtolT tl геа1

tц,,o-dirnelrsiona1 sрес:tгоsссi111,.

Тhе irivc:stigal,iolr of а galaxv c:cltisists 1ll tlrat
using the NIPFS we оЬtаiп stlts of sl)(]ctl,ir r.r,itlt а

пiеап dispersion of 1-2 А/рх irt trTc_l rarrgos: 4800

5400А (gгееп гаlrgе) arrtl 6200 6900А (гr:tl rаrrgе),

The greerr ratrge contairrs stгопg stеllаr a,llsorlltion
lilres Нg, \.{gI)5175, FeI)5270 arrcl 5335. It is use<1

to dеtегmiпе tlre ачегаgе rrietallicities alr<l tlrc: aige оf
the stеliаг popu}ation frоrп tht: absorptiorr lirre etluir,-

alent widths in eaclr spatial cletrlent and alscl fог the
investigatiorr of stellar kinernatics. The lаttеr gotLl is

achieved Ьу с:гоss-согrеlаtiсlrl of tlrc sресtга of t}re сlе-

rnerrts with t}re spcctrurrr of tire star (gепс:гаllл, c-rf c:lirss

GSIii-K2III), ш,hicli sсгчеs as а lirre-of-siglrt veloc:it1,,

starrdard. Tlre line-of-siglrt velocity of t}re gaiaxy st.cl-

1аr соmропепt ilr а given pclirrt is dеtегlrriпеd fi,orrr

the positiorl of ttre сrоss-соrгеlаtiоп peak. Thc: l,eloc;
ity dispersion of stаrs in а given poirrt is deteгпriried
frоrrl ttre rд,idth of the peak proviclecl tlrat its slrape is

well fitted Ьу а Gaussiarr. T}ie гесl rаlrgе of t}re spcc-
trum contains strong ionizecl gas crrrissiort lirtes Hrr,

[NII] 
^ 

6583 (as а гulе, tlrc: strongest lirre iit tlle (]еrltгеs

of early-tvpe disk galaxies) and [SII] А 6717 tlrrcl б731.

П'е use t}rese iirres to investigate fiгst of al1 tlre iclrrizc:ci

gas kinc:matics: tlrc ioriized gas line-of-sight vc:locitv
at а giverr point is шеаsurеd Ьу calculatioIr of tlre

Ьагiсеrttrе of thc elriission peak оr Ьу а сliгсс:t Gtluss
analysis. The rrrap of the enrissiorr surftrсt: bгiglrtlress
distribution catr give an iclea clf t}re сirс:uпtrtuсlеаг gas

clisk orierrtatiorr.
Lct us dwoll irr rпоrе det.iril ullоп ttrc detelurina-

tion of tirc: age ;rncl пretallicity of the stellar ptlpula-
tiorr. Tlrese сllаrасtегistiс:s trflcct t}re аilsсlгрtiоп lirre

cleptli, arrcl tlrcy c:llrr Ьс: cletcгrrtilterl 1lу, rrrc:asuгirrg the
tэclr.rivalertt wiclt}rs of diffегсlrt litlc:s. Ноwеr,с:г, all sрt:с-

tгtlsc:tlllists ехllс:гiепсtl а сlегtаiit аrllitrz,lг_у гtrlс iti tneir-

strгirrg tlre t-,cluiviilerlt. rvicltlrs, lvhit:lr is cotrnectetl fiгst
rlf all witlr the cotttirruurn Iittirrg: fiгstl1,, zrl1 sресtга
аге ttoisy, setlolrrlly. tirc trlt:tal irbsclrptiort 1incs irre srl

Itt1lll(,r()lls itr tltc sllt:<ltra оГ ltitc-type stal,s, Ы,ginrrilrg
Ir,tlпr Л, tltat tlrtlгс агtl irctuall_t, rlo lllarik regirllrs clf

tlrc corltinutrttt. Fоr |ltis гclilscltt, с\,егу spe(:troscopist
tlrarvs tlltl cotrtitirruпt itr ltis orvlr II}tl1lIIcL Iп огr]ег

tcl lulr.e ilrr oJ]IJo1,1 uIritl tc_l (]ollil)alre oitt, оrl,п tlbset,-

viltitlns rл,,ith sornellcldv's rttotlels оr lvith sornc:bod1,'s

clllscгr,irtiotrs, it is ttct:clssaгy to агrапg0 fiгst fЬr tlre
coIIllltoll rtt]t.ls of (]()lltilItll1пr fittirrg. It is fЬr this геti-

son tlrtit оч()г tlie past t() уt-,аrs tlrr: Litlt systerrr of
irrdicles lrirs bc:c:rt stl rvidt:spгetLcl tltntlltg t}it: irlvestigi:l-

tогs clf tllc irlt,tlgг:rteci 1-1гсlрегtitls clf tire st.cllirг popu-
latit-rlr (sccl. {or lnstalrcc,, \\,'сlгtltсч c:t tll., 1994). 'Ilrc

indic:tls аrtl oxttt:tiv tlrt: c:tlrrivalclrrt lvic]tlis of аЬsогр-
t,iorr l1rrc.s. llrrt t.lrc colltilltlu]ll irr tlris tlilsc sltoulci Ьс:

fitted iri ir st,гit:l,1у cltl{irretl lllalllleг. Fiгstlr,. ri,irvelclrrgtlr

Ьоuttсlагiсls агtl spclcific:c1 tог eirc:lr irrtlex, witlriri w}ric:tr

ti lirre is tlttc:losccl; sc:c:cllrrli1,, t}re sirrrilaг llclttrtr]zrгics aгtl

tixec] fсlr tltt, "leti" tirl11 "riglrt" t:tllttittlttlttt: ortr.: Ittts

ttl c:arlt:ultrtrl tlte аr,егаgt, oliservtltl flltx irr tlre "1c:fi"

ancl "гigltt" barrtl оf tlrtl crlrrt,itцluttt. dгtrлч а strtriglrt
lirte betrvt:tlrl tlrenl. alrd ц,it}t t,lris 1irlc:trr c:ontittuuп]

t,o t:altltrlate tlrc cquir,irletrt rvidth lvittrin tlrc linrits
fог а givc:n linc. This crлtivirleltt rl,,ldtlr ц"orrld tli: tlrtl
intlex, Tlle Lit:k s,ystclrrr int:lridtэs ргrlsепti1, <.leteгlrritra-

tiotrs fог 25 irrcliclcls of tlic stгorrgcst iibsorptiorr lilrtls

irr tlre rr,ar,tlltlrtgth irrtc:rvtrl 4000 6100А. lt is gclocl

Trot сinly lloс:tlttse it allor,vs сliflЪгеrit clbserl,ers to rneir-

srtгt: tltcl cha,r,tlc:tcristic:s of irbsorlltiori lirres irt tt corn-

1l;tгtiЫе пI.1II1Iег, but irlso bt,cause good rnodel czrl-

c,rrlatitltrs exisl {Ьг thс: Lic:k irrclit:cls. {r,tlrrl lvtriclr tlre

ttteatt rrret,alliclticts irrrd tlie irge of thtl stеllаг poprt-

lirtiott tlatr Ье сlrэtегtrtiпtiсl. дt tlre tirrres Ьеfоrt: tlre

ilppeirгtrllce of CCD clctecltors syttcttгottous sресtгаI
clbscэгr,trticlns of liurrdrecls of bright ellipticrr1 galaxies
alrcl of httrrclгc:cls tlf liгiglrt stагs clf clifti:гerrt sресtгаl
t:lirsses, 1,lгeclotrrinilrttly of 1ate tvpes, }itrd Lreetr с:аг-

rlеd out rvittr p}rotorl courttcгs at tirtэ Lick 3 пt telt:-

st:<;pe. trtttler t}ie supeгr,ision оf Sarlrlra ЕаЬсr. Tliis
irllorvc:cl ir FirЬеr's postgгaclitate Guy \Vortlrey to c::rl-

iЬгаtе Lick iпсiiсеs of stагs as dc:ptэtrclc:nt оп cffectll,e
tеtrrрегаtttгсl, iurrrirrosity alrd пrt:lallic:it\, (Wогthеу cl
а1.. 1994). Tlrcsc: rrtultillaгirIrtet,eг anal},tical relat]rltl-

slrips пк:гсl useci Ьу lritrr 1аtеr to pcrfbrrrr synt}tesis t.,:

"sitttpic" stеllаг populations r,vitll att agc fi,оm 1.5 tt
17 bi]licltl уеtiгs and tr rrrr:talli<:lty [Fе/Н] frorrr -2.0 ti
*0.5 (\Vclrt}rey, 199,tr). 'Г}ris postgraclu;rte, wlio cielr,t,l.

itrto every dctail. calc:ulatcd that the incliccs of \Ig_

]
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and \{gb trlrd of Fе 5270 alld Fс 5З35 tiгtl ll1, tr fЬсttiг tlf
2 3 пiоrе scTrsitiv<l to rnettilii<:itv thtrrr ttl age, ц,ltсгсtls
the irrdiccs оf tlre Btrlrrrtlr 1iltt:s НВ, Н1 ancl Hri аrе) ()Il

the соrrtгаry, gсlоtl irrсliс:аtогs of agc. In the tli:rgrirrtr,
whсгс the rrretal line irrdex is taketr aiorrg <lllc axls artr}

the Ваlrпеr аЬsоrрtiоп lirre irlclex is ttrkeri irlorrg t}re

otlrer, t}re effects of age arrd rnr:tallicitv, its it rтas to
Ье схрссl,ес1, sсраrаtе lrtrcl rlпс t:art clctc:rrrrirre bcltlr si-
rrrultanetlusly. Thus tlre trstrtltroпttlгs il,cclltired ii. ро\ч-
erfuj too1 to investig:rte t}re llгоllегtiс:s of tlrt: stсlllаг
poprrliition Ii,orn ;rtt irrt,t:gгtitcd sре()tгu11I. T}rrl otrlv
ctlnstriiint оf \\ioгtlicr,'s (199.1) ltlclclels is tlr:rt t}rcy

rчеге cirlculatc:c] fЬг tlte "scllirr," гtttiо clf tltc: tllcltitэnts
heiivic:г tlrtrlr lreliurlr. trnc1 tlic: i:tlrtcclilt оf "tltetalli<:itt"'
is nrost gеtrегаl iti tlrerrr. Tlre sl,tlгs, clbst:rr,;rtitttls clf
rv}rir:h fогrrr tlic ililsis оГ the rnodt:is. ;rгtl lcl<:irtcd llil-
siciillv iri t}re l,lt:irrit1, of tlrt: Sttrr trtrci itt t,hrl iiisk tiI'

tlrc Gilla,xr*, tirrcl tlrc гirtitl rlГ tltt: t,itltttc:ltts iIt tltetrt
is sоlаг. \,{czurrvlrilt:, tlrtl lrlг.r, fiгst c:otttpirгisiltr r11' tlrcl
Lick indices cl{ NIg2. F'c5270 irrrtl Fс5.}35 iэllstlгr,есl itr

clliptic:al gtil:rxios rvitli tlrcl rttclclc:l ottes slLorltl..l t}rat

tltеir ttii,lgrrtlsitrrrt tcl il,ort trbirtttlattce г:ttirr is ttil1 st-r-

lilг , ttlirglrtlsiutrr is Ittc-lгtl al;tittrlarrt (\\h,tlrt:r, t,t ltl,,
1992). Tlic slllttc or.eгahrtt<lartce of ct-cllc,tttt:ttts t,c,ia-

tir,c to iгоп п,tl,s rttlttlcl itr slагs tlf tlrt: lrlrirl аlrtl girl1l-

ulаr r:lrrstcrs оf the Galaxy. Srrclr а distirrt:tiolr tlf t}rt,

аl.егiigе t:lrt:rrrlc:irl c<ltrr1losition of sta,rs is гсlаt.t,с] tlr-

tlie preserrt-day tlreorists clf chc,rtric:a1 er,olutiotr 1tl tlrr::

slrolt, lt:ss thtirr l billiorr vtltlгst clrtrtrti<lrr оГ t,lrt: 1lгi-
rrlаг1, stаr foгrrraliott epotlh.

()tte пtоrс,, а рuгсlч rrri:tlr<ltioltlgitlal 1,lr,ollictti is
cotrncc:tecI rvitlr thc: rrsc: clf tlie Lick irrdlccs. Tltt sller,-
trtr oLltrriticcl tlt tlrtl 3 rп Liсk Оllstlгчittог1, tc:itlsr:rl1.1t,

botlr fог stагs a,lrcl giililxles }racl tL sllt:t:t,l,trl гesrllrttitltt
оf about Е А. Sirrce t}ttl llоtrtitlirгitls rll lirrtls irr Llrt:

Lic:k sl,stc,пi trгс rigirily fixcd, it \l,irs 0x])0(]1,(]rl tliat
the гcsrrlts оf irrclc.x пlc]iisuгcllIcIIts rуorrld Ьсl afIt:t:tctl
Ьу the ust-,d s1lссtrа1 гc:scilutiort irrrcl llv titt: irrtl,itrbit:
l,elocitt, dispersiorr of stirrs itr а g;tiaxi,. rvllit:lt llгrlirсl-
ens tlte absoгptiolt litres оf tlic lrrttlgr:rtecl sllclctгttrrt.
Fог tiris rеаsоII, a,rt lrrdespc:llsilэle corrditilltt of ссlггсlсl1l

calibratitllr of ilrdices itito t}rc Lick sl,stclrrr is tlte оЬ-
sL.гr,аt,iоli of tlre stаrs fi,orn t}rc, Lic:lr list of \\(lrtlrev
ct al. (1994) rvit}r оuг fat:ilities. Irr ,}atruirг.v 1998 пк:

оьsсгrк:сl 9 stагs frorrl tiltl Lid< list rvit}r the filrttrer
il'lРFs чсгsiоп rvitli ir clisl,tlsil ,tr,lf 1.6.\ 1ll,г llx (гсs-
cllutiotr - 5 А) Crlmllaristltt of оul, ttttlilsttrecl iritlit:tls
wit}r thoscl rrrt:lrsuгetl Ьу \Vогthеч et а1. (199-1), Irig, 1,

shows agrcenrcIrt of оuг irtclic:c:s п,ith tlrr: Lic:k rrrerr-

slrгertrerlts within THEII1 ollseгr,atiortir1 сlггогs rv}ric:lt

are 3 tirrles as 1агgе as оurs trnd rеасlt, оп il\,егilgе.
0.3 А. Sy,sternirtic: shifts of tlre sctrlc:s of irldiccs :rгс:

abseirt. Thcn we rriorritore<] tlrc sttrllilitl, of orrг sy-,r-

terri оf irrdices Ьу tlrr: 1irie-of'-siglrt vc:iclc:it1, st,aticlaгtls
rvlriclr rчt:rс: сlЬsегr,с:d itr eaclt гrrrl. l.ig. 1 1lгclstlttt.s lt
corrtpaгisori of irrdices Ьу tlrtэ sttrTre stttгs. п,}ticlt ц,,егr:

trre;lsuгeci rvitlr t}re fоr,rtlсlг \,IPFS ъ.itlr а dlsl;el,siоtr

clf 1.6-{ рOг l)x artci.,vitli t,htl llr,ttcr N'IPFS п,ith а
tlisllсlгsitllt of 1.35 А рсг рх. It is seerr thtrt the sys-
tепrs HiJ. NIgb, F'c5270 lvit}r rrtr ассllг?r(]у 

'llettt:r 
tlrarr

0.1А гerrririnecl trt tlrсiг locations irncl orrl1, the iriclex
,,I Ft,533j slriftr,tl Ьч +0.2.\. \\i, ;ll'(, itl)l ltl assrlt,iatс
tliis ftrct rrot witlr the charrge irr sрtэt:trаl r,esolutiort.
brit rvi|lr tlre ц,idetriltg of t}re sllсlсtга1 rапgе beirrg
Ittcttsttгeri (rvith tlie fсlгttttlг N,IPFS the lirre FeIA5330
t'cll ori tlre tlcigcl of t}rc: гаrrrgс: rrtrcler itlvestigatiorr) arrcl

ri itir tlrtl tltatrgtl tlf spectгirl гespolrsc of t}rc sl,stenl.
At tlre t:пd rlf tlrc rrrtlt}rodological рitгt wc ц,ish to

liLv rrrilcl t_.rrtphasis оп t,Ire пIilttcrs colirtc:i:tcэr-l with tlre
klttt:tttittit: antrl1,,sis. Tlrc: rliain obiectivcl of inlTrlr,irrg
lrlrrt,rrrtrtit: tlat;r iп thtl irivostigtltiori оf tlre cireпrically
cltltlclu1lled rrucllt:i of galaxicls is <lizrgrrostics of tlicl
с:ltаl,а,tlttlг clf гtltаtiоп of gtrs artd stагs at t,}rc (]епtrо

rlf t,licl girla-xr,. If it is irxiall1. svlrttnett,ic, tlrc:tr, irr thcl
t:trstl tlf Llie stc:c:1l gгzrclietrt of tlie гоttit,iоп r,ttгr,сl itt, tltc:

t,ctltt,(l, \\.е (:ijt1I sllc:tlli rlf tlre possi11lc tr)I,csclIcc of а с:iг-
сutttttttc;lcal, tlt:ttscl clisk. If it is rrot axialIl, syttltttc:tгic,
tittltt rl,tl dittgnt,,stl tltc 1lгtlsetl<:cl ot' а rtuсlеаr пiitrillаг.
Sittt:rl ц,t, tlЬtаiп trvtl-rlilltt:rtsiorra1 r,elttc:it1, fields ri it}r
tlri,.\1Pt'S. tirls tlitlglrtlst.it,s is sirrr1llc crrtluglr: it is
t,r,itltltrt, tltat iп tlre cttsc rlf axlirllv syllttttetгic tlcrrsitl,
rlistгiЫrtiori. t,ltt, trt;ixitrrtlrrt grtttlitlttt. tlf 1ilrc-o1-siglrt
ve]rlt:il,icls (llt:rxiltrltrrr pгri.jcrlti<ln tll t,lrc IotirtiolI
vt:lrlcit._l" t,ltttrl tlte lirrt: oi'siglrt) lvill lle оlэsегчс:сl alclng
tlre }irrtl tlf rtocles, rvhit:lt, ilt ttlгtt, is boLrlrd to coirtr:icle
ц,itIr tlri, triitjtlt, tixis of tlrtl r,isillle iso1lllotc:s of surftrtle
llligirtrlcss clis1.1,illrrtiorl. I]rrt if tlrc: plotelrtitil at tlrtl
(:(,lItr,0 is tгia,xitll (cllillsoitlal), tltetr, as i\,1otrrret et al,
(]992) irtrd \Iriisttr,. \Irtstst,r't;i (20(l(J) rL,,tt,tl ilr tlrtliг
trtrall.tit:irl strrtjicls, tlrt: ititttltrtatic irtttj 111ttltcitrtctгic,
"lttiL.jt;r, axis" rvi11 <lеllаrt Ii,oln tlre 1irtc: tlf nocltls, t}tc
t ltl1 ltLг t. tlгtl l lc:irtg irr rl1 l1l tlsil,r: tl iгoc:tiotrs. ( R _l, kirretrrtrt icl

trritjciг tLxis \\,€] 1Ilc]illI t,lrt, diгc:t:ticlrr of thc: tttaxitttutrr
t:t:litl,al litrt:-clf-siglrt vclocity gTircliclrt). Tltrts, tci

rli;rgnosc: tltc сlttrrас:tt:г of гоt,irtitltt of st,irгs arrd gas iп
lr rtttc:icltts. wc c()ltstгtlct tizirlrul,ttirl гelatiolls of lirrc-
ot-siglrt vt:locity gгttcliclrrts arrd tit tlrcrrr Ь1, а t:tlbitrt
(:ut,tc. Itt tire t:trst: tlГ iixiaily sl,TrllTtctгit: гоtаtiоп the
fit rvil1 llr: gоtlсl tirrcl tlrc tttitxiltilrlrt positiorr of tlre
c(isitrt: t:uгl,t,l rvill coirrcicic п,itir thc t-lгitlrrtatiort of the
pIrtll rltttгl t,it, rtr:tjuг ;rxis:

du,,f ch,: со sitl i cos (-Г'J - -Р,-lo),

ц,hсrс lo is tltc r:orltrirl zrrlgul:rг r,clticlit,), of гоtаt.itltr in
thc: girlax1, pltrttc:, l is tlre irrclina.tiorr of t}re гоtа,tlсlпаl
axis tcl tlre lilre of siglrt, lrrrc1 РJб is thc: t_lricrttirtiolt of
tlrtl iirre of rrodtls t:oittc:iclt:rtt rvitlr thc pliottltttt:tгic ttra-
jоr trxis. If tire гc:lirtiorrsliip plcltted cloes ttot гeserltblc:
t}te ccrsirttl r:ttrче. itlrci its mirxirrrutrr is not cloincldctrt
ri,itlr tlle l)llot()]Iletri(: tttirjclr axis, tltis is а rrlittibtrг.
lt is о{ itrtc:rcst t,itat ц,сl гсреаtеt111, опсоutttсгсrl tltt:
rlasc:s rгlttlгtl thcэ c:ositre c:urvc: trrttxitrrurlt clicl Ilot со-
irlc:ide п,itlr the GLOBAL lirre of tttlclc:s tlefiricd iiorrr

lJ,
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оutеr disk of the gtllax}.. Ноrr,еr,сг, if thc t:lrcrrrrrnu-
сlеаг isophotes aгe elol}gattld c:xtrc:tly irr t}re tliгеrlt,iоrl
of t}ie lirie of tiitэ rirtrxirlluln llne-of-siglri vclocity gra-
dierrt. wc diagtrose ап irrc:liriecl circurrrtiuclletrг clisk.

3. Chemically decoupled nuclei and cir-
сumпuсlеаr stellar disks

The гulе оf thсэ rlbserr.ittg аstгсlttоrtlсгs, rr,}tir:}l is lrtlt
errouglr substantiatetl fгоrri the poiTrt of view of rigоr-
ous rnatltenratics but.jtrstificcl Ьу, ехllеriепtlе, strys: tirt:
statistics begins frortt tlre tlrrrnbeг 11. I]r, tlre pгc:scrrt
tiпte we hal.e strrdied in cletail 17 disk galaxitэs u.itlr
c}relnicaily decoupied nric:lei altcl tlrегсfогс rvc c:arl а1-

rеаdу tгу to isolatc stllrre reд;ulatiorrs: witlr wltirt сх-
actly. rvitlr iv}rat оtlrеr pec:rrllarities clf the gtrlaxl, is
the ргеsепсе оf а cherrrically dec:oupled rrrtc:lerrs t:rlrl-

nected? Tlre mоrе different clistirrgrrisltirlg fcatrrгes wе
шаIIаgе to collec:t togetlrcr, tite rпоге пtlrl,оw rvill 1lcl

t}rc field of hypot}reses of tlrсir possible origirr.
Oite of tlre oldest alrcI пrost {asc:inatillg irl,potiiclses

of thc огigirr of dесоuрlес1 (clierrric:rllv and clyntrini-
cally) nuclei is tlre otle of Berrtlcr. rvlric:lt u,irs ttlc:tl-

tiorred in the lrrtгoduc:tion. Вепсlеr arrci }iis сlо-аut}rсlгs.
first of all Suгmа, corisidered that ttre clccotlplc:d tirг
clci trге compact сliгсumrrut:lеаг str:llа,r <lisks forrrrecl irr

the secorldary star fоrmаtiоп Llurst аftеr tlte gzrlax1,

hacl urrdergorre the "ciissipatil,e шl€lгgеr", i.t-.. lt trb-
sorbed arl ехtегrrаl gas lravirrg its orvrr rotation шlо-
пlеrrtum. T}le hypotliesis r.virs fratrred ъ,itlr rеfеrепсс
to ellipticaI garlilxies ц,hеrе tltc dilс:оrrрlеrl rrirc1()i аl,с]

ilrost collim(lrrly resolr,ed bc:causcэ tht:v htrrK. tr sizc: cif

Н - betc (o]d МРГS) Mqb (old lйРГS)

7е527а (old lVРГS) Ге5JJ5 (о d tйРГS)

sevel,tLl trrt:stlrlclrtt]s lritt1 ц,ltt:l,е t}rtl rrrrirrrrbig,t.toLls co1l-
sistc,:ltc:1, llclt,wc,tltr t:llспtica1ll,, kirttlrTra,li<:allv, arrd rrt(-lг-

phologic:al11, tlecolr1llc:tl r,egiolts carr rс:trсlilу Ьс: estatl-
lislre<1. Stil1. tlrе lnorplrtllogic:a1 sigrts оf clisks at, tlrc
(:()1Itl,es rчеr,с: Iblrrtcl irt fаrг ti,ortr а11 clliptic:al galax-
ics rvitlr tltlсortpleci, гарidlу гсltаtiпg rruclc:i (i. е. thc:r,

\\lel,t] Ilot 1clrrrirl irr NGC 243,1 alrcl NGC 7192, Cartll-
itr et а1.. 1997). No scilutiolr to tlrc ргоЫсtrt ltas beerr
fourttl чеt,. Irr the disk glrlirxies tl,rt-, sittlirtiort ls t:otrt-

111it;;rted Ьу ttre {Ъсt t}rtlt tlre rrrtrjoritv clf с:hепriсаllr,
tic:cortplct1 tпrc:ltli diagrrosecl {irst of irll fгorIr tirc spet:-
tгtlпt irllsorptioli liпе of пrzrgrlesiurrt ttal.c tr sizc: of less
thzrtt 2/' ilttcl аrе trot rс:sоlчеd irt grсluпсl-Ьаsеd сlllsег-
r.ati<lns. Тгuе, f<lг rrrirrr1, girlaxics irl]:r8()s ollttrirrccl wit]r
tlie Hubllle Sptlclc: 1ёlеsсiоре аl,е aviiilaЫe; tlte геsоlu-
tirlrr tlrсгс: is irit огdс:r of rrurgrritrrtltl llоttег, Thus, tlre
tlt.ttlstlorr of lelatiotr ctf cl}ierrricall1, dt-.clt-rrrple11 Iпiclt:i tcl
t:iгсltltttrttrсlсаг disks is irs if ilгtlkсэtl int<l trчо 1rtrгts:
1) if c:clrnpact circ:utrlrtucleirг <lisks trг(} alwilys ргеsсIIt
iri galaxies п,itlr cherrricirllr, clc<lcltrplct1 rru<:]ei trntl 2,1

lf tliеiг sizt]s irrc tloirrc:itlcrtt, i.e. if thc:sc, structtlres
:rге iclerrtica1 irr tlrr: spatial ::Ltrd e.nolrrtlrlllaгy selis(],

\\'сl <:arr evell IIO\v tllls\lr(jг rvith аssuгаrtсе "ytls" tO tllc,
first question, if trrry o}llate stгuс]tul,е r,vit}r alr схро-
rrerrti:rl 1lгоfilс of tlic suгfirt:с ltгiglrt,rress is <:onsidt:rclri

to Lle а "disk", iricluclirrдi tlrc stl-t:allcti expc,trL:rrtiai
l;ulges, r.r,ltic}t cirrt Ьс. itrtеrрrсtеt] tis rюгч tlrirft tlisks,
\\icl ctrttrlot give ;rrr unirrrrbiguorts i1lls\чсг to tlrr: sccotrt:
cluc:stion. Ноlчtlчег, tltсге агсl sotlre ltints t}rat coulcl Ь.
irrteгestirig to irdvtrTtce Iirгthс:г. \\ie wi1l illustгаtс: tlrenl
tarkirrg tlrc: rtеztгllч lelrticrrlaг gaiaxv NGC 102З as аl.
c:xtrttt1llt: (Sil'i:lic:rrko, 1999а) irr lvlriclr 1" с:оггс:sроtrс1.
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оur sуstепt, fсlr the ald uers,iort of the MPFS (let't) alt,d cltl,t,stlstc,rrt, |or th,c: ltt,ul tlrl,si,оп, о| the htPFS,us оur
syst(Ill lll,ith, tlbe old, чеrsiоп, of thr: fuIPFS (ri,qht).
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to only 50 рс.
Fig. 2 s}rows а cotrrparisclrr of radial l,агiаtiопs tlf

tho irr<iices of h.{gb iiпd }Ъ5270 (гс:lаtсtl to niilgllc-
siuпt апс1 iгоrl aburldartces iп stirrs) arrcl ttrогрirоlоgit,аrl
clraгacteristics of iso1l}rotcs. Тhе rtuclc:rrs clf NGC 1023

is clremicalil, decouplecl; ltоrчсчсг, tite tntigrrcsittttt itt-

dex shоп,s а maximttrtt at t}ie r,еry cctttre, rr.}rilc tlre
irоrt index exhibits ir peak at Л : 1" arrc1 ir {latteг
declille t}rarr t}rc tnagrtcsiurrr irrdex. T}ris сliscrc:parrc1,

would sеепr to ilr: rrcgiigiЫe wlren rlllseгr,irrg rvitli
thc NIPFS, tlre seeillg rvas 11'6 antl it rvrluld 1lе cliffi<lult
fог us to lay clairrr to isolatiorr of arc:sec:clrtti trrtcl su1l-

агсsесопс] siru(]tul,es. Ноlчеl,ег. tire 1llrcltc.irlrtltric HST
clata obtairrecl rvit}r а геsоlutiоrr оГ 01'1 гсlr,сi1.1 геliаЬlсl
local lttaxirlra of cliipticity atrc1 of tlre c:oeffit:ierrt оf az-
iinuthal Fоuгiеr expatrsiorr of llгlg}rtrress a.tr 1lrс,сisс_,11.

at .R : 1". Sirrcc, thc posititln arrglc: of tlte ttr;l.j,lt, zrxis

of tire iso1lltotes at this iocatitlll is close trl thtl lirrc: ol
notlcs, rvc: diagnosc: ц,itlt sorne аSSuгапсе ir r:iгt:ttlttttLi*

сltэ;rг stt-,lltrr disk witlr ;i гаtlius lt() lllt,l,t] Elratr 1'.''5 - 2"
ц,jriclt is ссr-рlаrtаr tcl thc rTlairt lllarrc оГ s1,1ttitlet,г1, t-rf

the gаlахч. Witlrirr tire 1irnits of t,htl s;,ltlltl raclitts, оttг
azitrlrttlr- averirge N,IP FS dtrt rr slrrlrv гadit:tr1 \.ilгiil t iutls
of the stellar 1loprrltl,titln til:rгirctt:гistic:s. At tlte тrlгl-
сепtrе, tltc. trragnesiulrr-tcl,irorr гtitici is t.lvic:t: as liLrge
a,s tlre sоltrг, and t}re :i\I(,гtlgе steila.r 1lo1lirltrtit,tr irцс is
7 billiolr yе;rгs: alttl irr ;r rirrg tlf гаtliits 1/./3 (п,ltеге tlrtl
c:orrtгillut,iorr оf thtl cirt:lrпttrttc:ltlaг clislt is ir tttttxitlttittt)
tlre niagrrcsiurtt-ttl-iгort глl,tiс; is stllаr iuttl tite ttrtlair
stсllаг poplrlatiorr ;igc: is 5 lliliiotr 1,tlaгs. Irr tlrc Lllrlgc.
begirinirrg ц,itlr "R : 3", ч,itlt tlrc: sоlаг ttlag,rrrsilLtLt-
trгirоti raticl, tlre agtl clf tlre stc:lla,r popultltitltl ts ilLrг

less t}rtrrr 12 billitlri уr:агs. Tilus, tlre с:iг<:itrtiпtitllеаг l,t:-

giclrr r,vith R < 2" is clllr,iouslv isolatc:ti еrюllrtit;liаrгi11,
allcl rrttlrp}rologically. lt, is liot lrrrlikt:lv tlrat it fbrrlictl
irl tlю sссопdаrу stаг filгtп:rtiоri llltгst rt,srrltirrg trorrr

"clissipatil,e ttlегgег", оr tlt 1east fгошt а с:t:гttritt cl;ttas-
tгорiriс everrt t}iat lecl to gtrs cottc:entгirtiorr (rrtirvllt:

the galaxv's o\vll gas, if it lracl Ьrэсп а spiral llv thlLt
tirrro) irr thtl nlrr:ltltls. T}rtrt, rr,c sut:t;tx:dtltl irr гt:scill,illg
tlre evolutiotrzrrily isoiatc:cl stгl_tсtuге alloп,s ils t() r,(,i]-

sott coltcernirig tlre p<lssib1o rtrtt tlf tlltl rпrс,iс:irг stаrг ttlг-
Iniition Ьuгst. The пlatter is that t]te or.eгalltttrclatttlt,
of magnesiurrl оЬsегчеrl irr botlr tlre пrаiогitt, оf t:l1illti-
cal gaiaxies (\\rоrthеу,еt а1., 1992) attd itt sttlllar lrairls
of clirr оwп Galaxl,(}ilsserr et а1., 1994; Grirttott ct irl,.
2000) is gerrerzrlly tlоltsitlсгсd at the l)геs(]tlt stirge r.tf

сlечеlорпtепt of the ctrc:trrica1 cvoluti<ln tliс()ry as illr
irrclication of slrort (slrоrtеr tlrarr 10!} _чеаrs) tluгаt,iоrr
оf stаr forlrtation Ьuгst. },Iagrlcsirrttt. as wсll its ()х],-

gelr, is ргоduсr.lсl ll1, suреrпоча stiu,s of tvpcl II. wltic:lr
аге tlre {irral product of evoluticlrr of stагs IIIol,e tliils-
sive tlran 10,416, rvlrile irсlп is Ьаsiсаllч tlrt: 1lгоd-
uct of Ia ,type srrl)crtlovae. пrost of п,hit:li аrе stirl,s of
interrrrediate пIaýses irr Ьirrzrrу systeпts. Ас:сlогtlilrgl)",
ечсгу пеw gепегаtiоrr cif sttiгs lvill elect its tteц,i.,.-
prodrrced rntrgnesiurlt irito tlrc suггcllrttdittg rttc:cliutrt

as cltiгil, tis 107 чtlttгs :rftel,tire orrset of tlre stаr {Ьr-
trtatiotr Ьuгst,, atttl lt lr,ill irrrrrrtl<]iirtely еtrtег t}re stars
of t}til licxt gctteгatit_itl. Arrcl thc ttcrvh,-}lгocllrccrl iгоп
lTill аllрс:;rг cltrlv irr 2 3 biliiolr l.etlrs аftег the ollset.
If tilis flаге rvilulcl ltarrl tloon "sto1_1pec1", sir_y. rvit,h ir

Iapst, of tilrt: of 1 billiorr vtlаrгs tlftс,r thtl rltrsct, tirelr all
"ll{,ltv" lllalgI}esiurп hirtl аlrеасh, htrcl tl clrattc]e to irp-

1lсilг ilr .чоuпg stirгs, rr,lri1o tlre "llelv" iг()Il lr,trtllcl поt
Ье tirеrе. Tilc: stlltrr rttagirt]siutn-to-iгtltt гtttio is c()llsis-
tclrit rvit}r ап tlllproxitrrately cc;lrstrrltt ргсlt:tlss clf stаг
frlrnr;rtiolr tiuгiпg а fс:п, lliiliorr чеаrs. А sltогt sttrг fог-
tttirt,itlri }.lrlrst, 1,,iclds а rttitgttesittrrr Ovoгttbttttcltrllt:tl 2 '1
tirirc:s 1tiglrсг m,itlr гсsрос:t ttl iгt-ltt. Tiirts, ргосltlсl<iittq
frolit ottr data, rlrc sclt:tlttciltгy stirг {tlгtrrat,ion }lrrгst
irr tlrc rtlgiclrr of tlre clecotrplclcl ltltclerts of NGC 1023
lтirs s]rol,t ilr t}re (ttrrгc:solr.ed) t,сrrtгс:, sitсlгtег tlralr 1()9

vr:агs. rr,ltilt: itt tltt, iliгсLittittltt:ltlаг clisk it lirstt:cl ttrut*r

1сittg<:г; ihis clx1l1ir,itrs at tlrc sa1ll() tiIiI0 t,}rtl diflclrtlrrt_

i\,lg/}'e rаtiо апсl tlre tlifli:гerrc:t: of 2 billiclrr },t,atl,s ill
tlte irr.clt,it8c: age of tltr: stt-,1lztr pclpirlirtiorr of tlre c:t:lrtгr-,

tinci tlrc rlisk.
,\11'lrrlrrglr tluг staLtistirls is ttclt Irrгgtl srэ fаr. alr irrt-

1-lr,tlssitltt is ttttrcitl tlrilt sttc:ll it stгuctt1l,cl clf tlre c,lterrr-

it:alh, iscilateсl tliгl:ttIrrtrtl<:lt,;rг гс:giсltt tlf NGC 1023 is
1lot а (,(]гtiIilt tlxc:tlllticlturl 1llttlttotttr:tiorr. ]Гlrс: сеtltгtr1
isrэIittc:s clf tllic: irott itlclc,x ltirvc: it lItоге elcltigirtor] sitalltl,
tirt<l tltt: гt:giolt of tlttl tttiixititttttl of Fе527(] itseIf lrtls
;r iагgс:г t,xtt:ttsion tltatr itr tltcl trttrgttt:sitlltt ittdt.lx, ;tlso
irr sрiгtri girlaxies NGС 72l7 (Sil'tlitlrrlicl, Afilrrlrsitll,,
2000) lrrrl1 \GC 7331 (Sil'clrerikcl. 1999Ь). St.iпrct.tlirrg
clf tlris ltirLcl is tlllst,lrr.tltl itt 1.1tt: ltl(.rгtl tl-xl.tlritlcd (tr-l

Д 
^: 

11'/) r,irtltttttitttt,lctlr tiisli of \GC 4594 (Errrsellerrr
tl1. а1.. 1996). lt is rrtlt, iпrllгоЬtiЬlс tlrirt а slrог1, sttrг
{Ьгrrrirtiоrl lluгst, irr t.lttl tttlc:ltllls trtttl alt cxtt:ltcier1 tltlt:

ilt tlte с:1l,tltlrrtrtirr:ltlaг гtlgiоrr is а гtlgttlirг 1lrtlc:clss. В1.
thc: rча\,, tlrtl Iicclut:rrt11, rlclc:irгritt11 Нrr гirrgs (:att Ье гL,
lirttlcl to tllis 1lrtlt:tlss, 1,1; ttl t}rtl 1lгс:ýоltt, tlrltl has tгiс:сl

t<l "pi.lt" tllettt оrt t,lttl ilttttlг LirrbltLr] i,tlsottartc:e of tlte
lliLl,, atlcl it lrtrs l;c:tlrr utlс:lеаг rr,llегс tlie}, clcltttcэ frtlttr lrt

tlrt: gal:rxicls ц,itlttlttt а brrr,. Ог trtal,be tlris is lrrс:гоh,

tlrt, last, st,irgt, rl1'I'orlrriiticirt of tt clltt:trtictrily <ltlc:clupled

ttuсlclts itr ir girlirxl"/

4. Роlаr gas riпgs and counterrotating
stars - is it exotic?

\\ii11 thc: rr:ltrtiorislri1l lletп,ec:lt tltc: clrelrtic,irih, clccclrr-

1llc<1 rrttt:lei att11 cltltaclltclcl tliгt:trtttltlr<:liltrг stс.l1еr.г disks.
thirt lrr. ltavt] r,olKla}lctl, 1rclp гtliirrt, thtl clгigirt оf'сlесоu-

111ес1 tпrcltэi'/ \\ie trге trlгс:асlу ciulte <ltгtаiIt th:rt thеrе
ц,аs the scltltlltclaг1, star forrrratiott i;tlгst, irr tlrc gal:rxr.
(:c]Iltl,c, tlrtrt it осlсuгrесl (сlп аl.егаgс) ''1talf'-ц,ay" of the
gаlахч er.olttticltt, i.e. ft rr, bil]iotr }.eilгs ilgo. IJut iilrtit
is clxac:tl1. thc gas tlrat Iirc:lecl tlris hirst the gа-ч

tlf its оц,tt fi,orrr tlre global dislt clf tlro gtriax1,, rvlriclr
itlll suclderrlr, onttl tittl (:()litгс tlг is it ati схtсгltаl gir-ч

SIl,C]HENKO
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ас:с:геtеtl irr tlre lrrteractiorr fi,orrr arlotlter gtrltrxv'/ Aricl

пhat рrоrюkесl t}re sutlclerr асс:геtiоri clf gas orrto t,lrt,

сепtге exteгtrarl trctiort tlг iпtеrпа1 Ьаr-likе iirstallll-
it), of the globai gas tlisk'/ Неге are tlrtr ltiilclг:sl sttrtis-

tics conccrniIlg cliгcurrttruc:ltэirг stcllzrr clisks iп gtrllrxies

rvitlr c}rerrrically cleccluJlle<l rruc:lci: irr 5 gal;ixles thr: гtl-

tation plalie of tlre ct:rttгal stt,llаг c]oпrpOIIeIrl. t:oillсldcs

K,it}r tlre tTtaill Sуttutlеtгч of tirtl galtrxy (thi,: 1l1arrtl of

tlre global disk), in 7 girlirxies wcl ltavc: tlс:tесltг:rl а по-

ticeablc ilrc:lirrzitiolt of tlril <:ircurttttutlleaг clisk pla,rrt,

to the nririn garltlctiс pli,rrre. It catt 1lс suggestt:rl rvitlr

аSSuгiiIlсе that it is ex;rt:t11' t}re {lat ахiаllч sytttlnclt-

гiс circrtlrrttrrc:Icaг clisk tlrat is irlcliritl<l, l;ecilttst,l tvt"

cirec}it-,d счеrl tittrc tlrat tire orietrtirtiсltts rlf tlrt: rпаjог

kincnratic alrcl р}tоtоtrrtltгiс axc:s t,ctitlc:lclr:. i.t], r п r t IriIli-

bar t:xists, tlie гсltаtiоlr of stirгs is cllclseiv st,rttttrt,tгi,"

Тlпrs, tlssltl-trirrg thtrt tltc огiсrrtаtiоrr ilf tlrr, 1,t)titti()ll

lliolIlerrtrtпI cltles rlot tlltirrrgtl. \\,(] (,a-i]l c,orrr,llrtltl гltа1

tlte r-:lrartccls of ехtегпа1 ol, ittteгlttil oligirr ot'Itliit,criirl

fсlr the secotrclarl' stаr 1oгlrlatitltt }lltгst ilгt, ;l1lilг, ,_чi-

lrta|ely e<lutrl. Brrt, irpart 1r,orrr tltc tlгietttatit,,tt ilf t'it,-

с:rttпrruсlеаг stelllrг clisks, thегс ilг() lIl()I,I ilttl,L,,,sit,

iпtliсаttlгS of tlic: lагgсl-sсаltl trclc:t,c:ti()1I ()1, (,\,elI 'lttilt.t

ttteгgt]r" (w}rerr t,lre iIiass of tlrc: "аLisrlгtlеrl" galirxv

clcles not clx<]tlcd 10% clf tlle ''czrrrttillltl" galirxv Iltass),

Tlre рtllirг rittgs ;rгr: srtt:lr sigrtat,rtгc:s.

It lras iong bc:ett kntirvlt а stlrirll c:ltrss t.if 1lt,r,liliitг
ga,laxics "girlaxics r,vitlr роltrг гirtgs". Iп tlic,se glrlaxii:s,

ll,hich аrе гсfеrrеd btrsically to rrtoгll}tological tl,pt, S0.

zl gas-clr:st гlпg is sееп асr()ss tlrc ttriiitt ''1,nL11," (i,c,

рtlгреrrdiсtrlаr to tlre gloliirl disk plalre). Tlrc, гirrlirrs

of tlie гiпg is ailllroxirrlately eclua1 to tlit: gltib:Li tlisii
tlptical гtrclitrs, arrd the rirtg гоtаtсls trt а r,cltlt,itv alscl

?}ppгOxilnatcly eqrrtil to t}rtl гotttt,itlti volocltr- (){ lII.It 1ег

in tlrc пrain pltrric of sупrlIIеtгY tlf tirtl galaxr-. (iirlaxies

rvit}i lаrgс-sсаIе poltrr гiпgs аrе гtrtlrсг rагс: r;lljtlcts r;{

exotic (*}агасtег: clrrh' б kirictrraticatlll, c:orrfirrrrecl t:irses

clf роlаг гilrgs irnci 27 "гtэliаЬlс cartdicltrtc:s" to tirc ilo-
1аг гiltgs, rrtost of tlretrr }ltlirrg гаth(]г falnt arrti distirlrt"

аrе listed in tlte i:irtti]oglrc, of \\Iliitrrroгcl et al. (i990)

апIопg а11 tite galaxies of UGC iind ESO с,iri,aloglti:s,

Thcsc :rrе t}re 1lcllarr rirrgs, tоgеthс:г rvitlt thtl titlal tails,
tltat irave so fаr Ьееп be]ievc:tl to tle tltc: nrost vivitl
consequeilces clf tlrc vigогоus tlvetrt clf "tillsctгlltiott"
(п,itlr tcaririg tcl srriail piccc:s) tlf trnot,her сlwtrг1 gaiirxv.

\\Ъ lrave inr.c--stigated with tlre N,IPFS t,ц,о а,гllitгttг-

ily c*ioserr galaxies lvitlr poltrr riпgs, NGC 26Е5 irrlcl

IC1689 (Sil'cirerrko, 1998); they tuгtrесl Out tO }rt1\,e

actually clrerrric:ally dect;lrpied ttutllci.

Tirc: rnost irlteresting fac:t is t}r:lt rve lrave Iourrcl

роlаr gas гiпgs (disks) irlso irr the псагllу l-1гigllt spi-

гаi galaxitэs wit}r rеgr.ilаг rTrorplrologv alrd cirerrric:allr,

tlec:ouplecl rruclei, But thesr: ргочсd to Ьс clltite sruall

гirigs, а few lruпdгесl рагsесs 1п гасiius. Tlre rttorc ех-

tсrпаl gas, rvlric}r is tlre пrti,irl gаs content of tlresc

galaxies, is distгibuted atrd rotates in tlie globiil rllslt,

lчhсrсаs at tlre very сепtге it goes fоr sorrte rtlаsоrr itrtt.l

tlte роlаг pltrrrt:. Tlrc: сiгсulrlпtlrllеаг Stагs l,ota,tr: in а
1l1ttrrc clrtlrtlgc-lltal ttl tllcr 1llarre i-if gas гоt:rtiоtt, rтltile

tlrtl гottrtiorr r,c:locitics tirrd vclot:ity clisllcrsiorts tIгс irp-

1lгclxittltttc:ly c:oint:icltlttt, irs lt ц,аs to llc: tlxpcc:tecl rvit}r

li spheritla11l. 5у1l1trtеtгiсl poterrtial tlf thc clгcltttttnu-

t:lсirг l,egiclrt. C]arr it Ье that t}ris 1lоlаг gas was accrc:tecl

ti,tlIri orrtsir]e'/ Arrcl liоц, <:orrld it lnalIilgc tcl avoicl с:о1-

iisirirr ц,,ith tltc: rriirin galirctic gas atr<l Ье urtdistrtrЫlr1

ll1, t}re lаttr:г. Let us give :r t:lоsеr scrutilly, t,o sllilci{itl
(:аSt]S.

F igs. 3, -1 :rrrd 5 1lrclscnt the velocity fielcls of stirrs

arrt] irlrrize<l girs irr tlre clcrttгirl раrts of the rrса,гьу

galaxicls NGC2811 (SА(г)Ь. ,j : 66о, Sil'c:lrerrko ct

ai., 1997). N(lC-1138 (SА(г)t]+, оr 1r,olrr sorrre tllirssi-

iicatirlrrs Sa. t' :50'), NGC7217 ((}1)SA(r,)irll. z:
35' Sil'tllreriko atrrl Afarrzrsicl,, 2000). }Ъг NGC63,10
(SA(s)O/a, tj : 26", Sil'clrelrko, 2000) lve pl,eselrte(l

orrly tlre t:гoss-sclcltiorr alorrg t}K: rrrajtlr рhоtоtrtсtгitl
axis (Eig.6), bcc:arrse the galtнy is stx:tr irtэaгll,iatlc:-

tltt. ltltcl tlrc irrrrlilitude tlf чагiаtiс.lп of rilclial l,el<lc:itics

i)1,(1г i1 fic:ld of 16" is srnall, Al1 r,elocit)' fielcls п,сlгс:

rliltaitttlt[ ъ,itlt Ilrc NIPFS trt ВТА irr tlift'егсrrt уt:irгs.

Ill 'l'iLll1tl 1 ttrtl irrcli<lattlci tlrtl orienttrtiotts of tlre kirrr-

trtitt ii, ttta.jtlt, ;1111_ч tlГ girs iltrt1 stlrгs. ;rпс1 alscl rlf tirtl

1l}ttltiltllr:tгic tttajtlг ii,xis rvit}riri tlte t:сlтrtг:r1 3" trnci clf

tirt: lirrtl of tro<les rlf tlrtl global disk. Тlrr: c,ircuttttttttllc,trг

,qlLs iitttl Stirl,S гOttlte irr tire 111arres stгоrrglу irrc:llrrt:rl ttl

cat,it с-,tlrс:г. Irr tirt: c:;rsc: of NGC 63,t0 rvtl ttttlгс,l}, r,ierv

tlris c:c;rrfiguгirtiorr fi,orrr trtlovtl, irnc1 tlrc: 1lоlагitl, сif tlrcl

1llirttcs clf rcltzitlrltt of tlre gi_ls irtt<_l stttгs is prc:serrtc:<1 ilt

ll1()t}St0,0tls сliflегсrrс:сl оl t}rc ccrrtrirl graclicrrts of г:rсiitil

vtllclt:ities, Нсlrчеr,еr. tlctlasionirlly rtolte <lf tlrc pltrrres is

1,iгс:сlisеlr- t:ciitr<litlc:rtt ц,it}r tlic gtrliixy globa1 plirrre tlf

SvIIIIltetl}' (alt}rilLrgir tlI(] Stагs tlге uttclclubttl<lir" сlоstlг

to it). \\'1rirt Strangc slrtlrvetl struct.ttгes'1 \\Ъ 1rtrlrl апаl-

vsecl tlrt: glollal rrroгp}itlltlgl, of tlrc gtrltrxicls :rtrci ttiatlc:

suге tlliit a,lt}roug}r t}ttl tЬrtг gt1,1axitls are cortsiclet,tlcl

rl{Ii<:itrllr, tts "ttоrrl-lаггtlс1". sltrtlk sigrrs of ttclTtirxisl,tnttre-

tгч still t:xist itt a1l of thc,rrr: 1rr NGC 28-11 tr triirxial
llrrlge ъ,itlr sltclclt lr,:rves at tlre edges (Aftlrrrlslev tincl

Sil'clrtlrlltt_l, 1999), irr NGC 63,10 also ;r tгi:rхi;rl tlrrlge

(Sil'clrerrko. 2t)00). irr ,\GC,1138 ti гiпg of stагs

art<i HIl rcgirlrrs (Roggtl, l989; JLlгс et arl., 1996), irr

NGC 7217 thloc: rirrgs ilt ollc() (\hсlсs-NlоlrtеIlеgго
et ill., t995; Bttta et. а1., 1995). IJtrгs irrс kltсlrvtr lo
ltirr.e vertitl;rl ilrstallilities (see e.g. Pfc:rrtriger, 1985). А
ftlц, чс:агs trgo Stlfirc ari<l Wirkalntitsu (199,1) сlottc:hrdc:d

t,lrirt tlre vis(loLts gas irr tlrtэ Llirг rrtust, klse tlte ttrrrgett-

tial trrrcl rасliаl r,e}oc:it.Y colnponents, Llut рrеsсlгr,е tlte

2 colllp()llollt. Rcllling to tile (]еIltге. rtеаг the ttucltltrs

it Ittovtls clttto tltc: 1lоltrг orllits. \{ауЬе tlrc: c:orrrplex

c:olifiguгaticlrrs о1 rcltatitlir clf t}re gi}S allc1 StагS in t.l}e

clit,tlurnnrrc:lc-'ar, геgiоtrs оf t ire tr b clvtl-rrterttiorrecl girl:rx-

ic:s tlгtэ гcltLtetl to tr, tri;rxiii1 1loterltia1'?
It is irrteгestirrg t}i;rt irr 3 out of '1 gal;rxies 1lге-

st:lrtecl irt Flgs, 3, -tr, ii arrcl б а соuпtсгrоtаtiпg ste1-

lirr с:опrllоltс:пt htrs Llеtlп found ilr tlre global disks
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Figuге 1: Veloc,ity fields of stars (left) arld i,ortized gas

of thc aalacy ,is rгtаrkеd Ьу the t1,oss.

(NGC4138, Jоге et а1., 1996; NGC7217, Nlеrrifiеld
alid Kuijkeir, 1994) ог irt t}re tlulge (}iGC 2В'11,

Afanasiev arrd Sil'clrerrko, 1999) . It is possiblc tirat ltcl

courrterrcltating stагs lta,n,e Ьееп forrrrd in NGC 6340
only because the galaxy is оЬsегчесl fac:e-orr. N"larry гiл-

6 + -r а 2 4 6 8

Ах. (оrс:сс)

(righ,t) at tltc: сtлttr,е NGC t138; tlt,e photorTletri,t: г:c:lttl,t

setlt,tllttlгs tliirrk thtrt CounteгI,otatirrg sttiгs rttay ltaYt,

trllplt:;rrecl irr the disk girlirxitэs ottlr, as а result о{ :r

"tttirt<lr tttet,gtlt," or irc:c:гeticlrt (c.g. Тlrаkаr a,rrcl Ry,cleri.

1996. 199S), Hotvcvel, tlrcoгists-d1,ltzrttticiatrs (f'ог irr-

sta1l(]e. \\Ъzrriak zlrrtl Рfr:trrrigсг. 1997; At,hari;-lssorrla.
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ТаЫе 1: ()riеlttаtlоп, clnпlctt.risttt:s ol гot/il,t,itltto,1, oLtt,tLr,s 111 ||11, tltLLurY celltTe,,9
rdllll ]-::1]]

l;(),

.1138 116" -23, 160" 152'

6340 115" 60, - ЕOо 140"

7217 -31" -1l9, 75, - 90о 90:_

1996; Тгепiаitrе trnci \ir, 200{J) poirrt clut tliat flrlrrl t-}rc,

dyriarrrical pclint of vievn, tlrc: al)pc,rrallc]C] tlf tttcl t:oittг

tеrгоtаtilrg stc:llar coпi1lonertt is irrevitable foг t}re iп-

tгirrsic r.,u,rorr, - rvlten t}K: exterttal tritrxial ptltcrrtitrl

(а global birr оr cvcl1 а tгiахiаl lralo) evtllr,cs clvnartr-

icaiiv (s*itc'hes on sц,ittlhtls of[, trсс:сlегаtеs clcl-

с"l,,.uЙr). Tlrus, zrltirougir we Inalriige ю rcla,tc tlrcl

рrеsепсе'оf tl clterriic;ally clecoupled nutlleus ttl sttc}t

kinerTratically distinguisttt-,cl subs;ysteiris as thtl рtlltrг

ritigs and counterrotatilrg stars, tltis catrrtot nclt, sclivtэ

unirnbiguotrsly t}re pгoblerrt of thеir oгigirt,

5. The properties of the stellar popula-
tion in the nuclei arrd bulges of disk
galaxies

Over the 10 уеаr регiсlсl of investigirtiorr of <ltt:nti-

саllу clecorrplerl nrrclei of galtrxies rve lrarKl }r:rd titпс

to arralyse iп .letalis ttle kirrerrratic:s of gas iurd st,irгs irr

17 clbjects. Ноwеt,ег, good crrotrg}i tlata irr t}rc gгtlеп

гegiori of а spectrrrnr }ravcl beerr obttrined rb,itti ttrc:

вiд l,tргS fог tlre ttullrЬс:г clf gtrltrxitls twicrc as 1аrgе,

Tlrcv а,rе tarllulatc:cl irr Ta,b}tl 2, Iп t}iis Sclct,iorr wtl wlll

rnake the first atterript of statistics of ages arrd alllttl-

dances of chernical elements in stаrs of the nrrclei and

b,rlg", of sрirаl and lens galaxies, With_ thъ end in

viei,, vlе will compirte the Lick indices Н,6, Mgb and

a г'" 
'= 

(Fе5270 + Fе5335)/2 frоm the sресtrа of

the nuclei and bulges (fоr the sake of homogeneity,

bulges will Ье taken within 3// _ 5/l from the nucleus)

urj.o-pu.e them with the model calculations of

йrоrthеу (1994), As I noted in Section 2, comparison

оr tb" irrai"", oi hydrog"n and metals aliows the influ-

епсе of age апсI metal}icity оп the integrated Sресtrum

oi ,ь" ,йUu, populatioTr to Ье separated and both

раrаmеtеrs to ЬБ determined simultaneously, Тhеrе

i, о.r" *оr" rеmаrk: the results of ouT statistics rеfег,

of .о.rrr", only to galaxies with chemically decoupled

nuclei but not to disk galaxies in general,

Fig.7 shows а diagram "irоп index YегSuS mаgпе-

sirrm йdех" fоr the spiral galaxies of the sample, fгоm

which опе сап readily estimate the rnean mаgпеsiuш-

to-iron abundance_ratio, The Мg/Fе ratio has to Ье

determined in advance since the age estimate чill de

|ur.d r.rроr, it. Besides, this ratio is of_interest irr itself

,i.r." ii chaгacterizes the duration of the last notice

аЫе stаr formation Ьurst, It has now Ьееп геIiаЬlу es-

tablished that in the overwheiming mаjогitу of ellip
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Figuге 6: ,4 cross-secti)oTl, Ьу th,e пt,a,jor a:l;i,s (РД: -l 30'f of t)lt: llг:lслr:itч t'ir:,Ltis oJ stars urttl iorlized gas i,n,

the сепtег ol NGC6340; the clatu оп stеllа,г r,otutiotl frопt tlle lrllщ,sl,it otlserчlatiorts of Botttlrla (1989) o"ttз

уlrеsепtеd tоr соrпраrisоrt,.

Rod Lus,

tical galaxies, irrcludirrg those of lTloderate 1rrrrrirrclsity,

Mv х -20, rrragrresium is forrrrd to Lle oveгabundattt
ц,ith rеsресt to iгоп Ьу а fасtоr of 2 to 4. orrc геlаtеs
this to the shоrt (А' < 10gyetirs) dtlrагiоп of tlte
main star foгmatiori burst. Неrе it is interestirrg tlrat
inside of а particullar elliptictrl ga,laxy thc: totar} Inctal-
licity c}rangcs along tlre гасlius (decreases), rvhlle tlrtl
L4glFе rаtiо cloes not. A1l гаdiаl r,aгiatiorrs in the clia-
grаrп < Fе ) vs N,Igb оссur irr раrаllе1 ivitlr tlrc rrroclel
Sequence [Nlg/Fe]:g. Fог etrгly-tvpe clisk giilaxies.
tlrough their cetrtra] regiolls геsеrлЬlе in c:oloilr clllillti-
са1 galaxies, tire clata оп tlreir Inaд}Ilesillill-to-iгotr гlL-

tio hаче so fаг beell ехtrtlпrеlч inconsistent. Using thcl
ВТА sсаппеr, in пIу сагlу ъогk (Sil'clrenko, 1993Ь) l
пrеаsurеd N,IglFe гatio ill tlre integrtrted sрсхjtга of
central regions of 2" х 4/' (irrclutiing tlrc ntrclcus trnd
the bulge) fоr а few tens of а lrеагЬу galaxies trncl

drеu, а сопсlusiоп tlrat itr а11 сlisk 8alaxies, fгоrrr Sc
to S0, the NIg/Fe гi}tio at the сспtгс is sоlаr. HolT-
е\,еr, Fislrеr et а1. (1996), ч,hо оЬsегчеd а sirrtrll sarlr-
ple of S0 galaxies п,ith а iong slit, fourrcl tlxarlrples

- ,r',Za

^11 
a\с\^/-.чl v9vv

of riuc:lei of lerltictriaг 8trl?Ixies rvitlr o1ll iclus IIlagne-
siunr оr,егаЬultсlаttсlс:. Jatrloriktr et а1. (1996), rvlto itt-
tсgгаtесl tlgilin tilc} hllgt:s tоgеt}rсг ц.it}r t}re rtucllei,
cont:lucle<l ttrat all cleperrcls orr tlrtl l-,trlge lurrrirrc-rsity:

l:rrge llгight Ыrlgcs reserttble elliptical gtllaxies, arrc1

tlreir [N,Ig/li:]> 0 rlrrcl occtrsiclntrly to f0.6; in srnlrll
Ыrlgc:s of larte-tvpe galaxics tho N4g/}-tl гаtiо is solar,.
Irr Fig. 7 is ргсsеrttсс1 а sarrrple of i8 SO/a-Sb galaxies,
trnr1 ttrэrv \те саII sel_ta,r,ate ц,itlt irsstrгatlcc t}rc: ttuciei
(c:herrriсiilly deсortplr,ld irr t,lrcl galirxies of оrir sarnpIe)
arrcl tlrt: hrrigcs. Nсithtlг tlrtl rцlс:lсi rrrlг tlre bulges of
еirrlу-tчре spiгrrls slroц, arlyt}rirrg bc:arгirrg гcsctrtlllattc:c:
to tlre tiislгi};ltl,iotr of tlro clllilltir:irl gtll:rxies filling tlrc:

lr<irizorrta1 barrd at < Fi-. >t 2.9. Irr lэcltlr 1lагls of tlrt:
figuге. ollc] call ollserve, hoц,evet,, а tttirrked scatter,-
irrg rlf [\,Ig/Fc:] . fгоrrr 0 ttl - *0.4; irr trborit }rtilf rlГ

tltc: t:irses ihe lrragnesiutn ot,erabunciatrc:c: itr thc: rrrrclcli
is rirt}rer sharpl11. clc:firrec.l. Tlris hirlf is аррrохirпаtсlу
halr,tэd tigirin: ilt N,i31. }IGC,188 arrd NGC2841 the

[Ntg/lre] гаtiоs аге ttеагlу c:qual irr tlrc: lruc:lcus апс1

lltilgc:. Illis гаti() ill NGС.121б, 5533, 6340 arrd 7331

*

ý

fi
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N2655 SABis)b/a -22.07 i66 + ()r:t99

N2683 SA(rs)ll -17.56 1-13 + Oct97, Dec99

N28,11 SА(г)ь -21.16 215 + Fсь96

N3368 SАВ(гs;аЬ -21.0() 131 + FеЬ2O0t)

l,i3623 SAB(rs)a ,21.29 17ts +'' FеЬ20(l0
l\ JolJ Dл,D \ I S/ il

N3627 Sдв(s)tl _20.92 120 + Fc:ll2()O(]

N4216 SAB(s)b -21.36 219 Niay97

N4501 Sд(rs)ь _19.19 15.1 + N{ay96, N,Iay97

N454S SВ(rs)Ь -20.45 i23 + \Ia1,97

N5055 SА(гs)Ьс -20.77 ||7 +'l ,Jrrrr99

N5533 SА(rs)аь -21.93 250 + FеЬ95, \Iay95, NIay96

N6340 Sд(s)O/а _19.29 130 дug96, Oct97

N7Oi3 SА(r)O/а 90 + Oct96, Aug98

N7217 (П)SА(г)аЬ -21.27 152 + Aug98

N7331 SA(s)b -22.t]3 1-16 ()ct96

N0080 Sдо_ -22.62 23_1 ,\ug96

N052.1 SА(rs)0+ -22.39 2,15 ()c:t97

N1023 SI3(гs)0- -19.S2 2Uб Oc:t96

11б89 S0 pclcl -20.71 129 ()t:t96

N2685 (R,)SB0+1lecl -20.35 99 ()ct94

N2911 SA(s)0: 236 + Detl9!)

Nзз8,1 SB(s)t]_ _19.98 |12 Dllc99

I,{.10зб So_ -20.20 200 + \{а1,97, ,I;rn98

N4138 Sд(r)0+ _19.85 l7,1 + Jarr98, Dec99

ti4379 S0_ _19.10 150 ,Julr99

N4429 Sд(r)0+ _20.5,1 191 + Fеь95, Jrrrr99

N4550 SB0 -20.15 80 + ,larr98, Jlrrr99

N5574 SB0-? -19,35 Jun99

N5866 SOз -20.78 r44 -1-? Aug98

N7280 S,\B (г)0+ 1 11 Artg98

N73з2 S0 рес _20.41 134 д11996, ()ct97

1Jl

ТiiЫе 2: O,u,r salllpltl of gu,Lап,iс:s

Scp96, Z1000, Lorrg-slit

N048B s.+(.)b -21,.24 203 ,]zirr98

N0615 SА(гs)Ь - 1,10 ,Iarr98

N7.157 Sд(rs)O-? -18 7б oct99, Dec:99

drops rпагkесlly п,lrtln passing {iошl rtucleus to llrllgcl.

РrоЬаЬiу, disk gaiaxies ttttdeгц,clrtt а diveгsifieri evo-

lution of t}ri:ir сепtга1 1ltrгts ,"vit}l сlifiЪгеrrt сhагаt:tс,г-

istic tiпres of stаг forпratiotl iп the rruc:lcus arlcl brrlge.

It is cliffic:irlt to suggest yet orr rvhat this el,olutiolr
depends. Тriахiаi strttсtuгсls (}lаrs) o<;c:ul, irr ga,la,xic:s

,"vit}i апу Nig/Fe гtrtiо bot}r irr tlrc: nucleus апсl irr t}itl

brrlge. \\'е tгiеd to sерi}rаtе Ьrrlд;еs accordirrg to hrrrri-

nosity Ьу pliicirrg thc Ьоuпdагу at thc ltlr:atiorr п,ltеге

it rvas pltrced Ьу Jalэlorr}ta et aI. (1996). 'Iliis pгcivecl

to Ье of rro lrelp еitlrег: bгiglrt bulges fillcd urrifоrrпlу
the еrrtiгiэ barrd fгопr [N,Ig/Fе]:0 to *0.6, Рсгlrарs а
с:егtаiп lrint of thc causes of the [\{g/Fe] tliftЫtlrlc:es at
the сеIitгсs of disk galaxics is pгovicled опlу Ьу l'ig. 8

wltеге ц,е piotted lerlticultrr galtixies iri tlre < }Ъ >

vs Nlgb cliagrarn, }rtrvirrg c]assified tlrcrrr Ьу the typc
(densitv) of t}reiг surrourrtlings. It trrrtrcd оut tliirt

[\'I8/}-e]: +0.3 * *0.,1 is cltэTrttlristr:rteci 1l1, t}rtl rrrr-

clei of all five S0 galaxicls, llhic}r аге сеrrtгаrl itr t}rtl

gгоuрS. ilrld lly IlO ()llcl rriore. Half-way, betweerr tiris

ii,ierrtliy t:cltrrrrttrtrit1, ancl trll the rest, itzrvirlg the so-

lаг Nlg/Fе Tatio, tlrегс sc:ttlccl the rluc:lei of trvo S0

galtrxitls сlrrstег rrrtэtп]lсгs. Al1 the fielcl S0 gaiaxies

arrc1 рсгiрirеrаl trteпtbel,s c,f tht, gгоLrрs lral,e the sоlаr
,Vg/Fе ratio botlr iTr t}ie riucletls atid in the llrrlge. Al-
tlrouglr tlrc sttrtlstics аrе rrlodest yet, пrауье rve ltavtl

nralragccl to гtlvetrl tlre irr{luerrtx,l of tlrtl sttггorrTrdirrgs.

Aftcr tlie \,Ig/Fе rаtiо has llссп dc:teгmittecl, orte

c:trrt estitrrate trlso t}re аyегаg(] (rvcighted rvitlr luшri-

rrcisity) agc of the stеllаг 1iopulatiorr Ьу corrrllarirrg
obseгvzr,tiotts rvith nroclels. Irr Fig. 9 is displal,tlt] thc di-
i]gr?Ilrr fог tlre lrrrclei aIrd Ьшlgеs of S0 galaxies rvith the

sоlаr tnagttesiunr-to-irorl rаtiо. Tlre clualitative pat-

tсгrr f'ог t}ic objects rvitlr [N,lg/Fe]= +().З provcs to



1з8

Ье арргохirпаt,еlу the ýaliie as 1'ог t}rcl rlbjct:ts witlr
[h'Ig/Fe]:tl. \tr'e сап sce fгоrп Fig.9 that tlrc: nrrclei of
S0 girlaxies аrе пruсh },оuligс]г tirtrrr iэulges. Tlrt: stc:l-
1аr populatiorr of lerrticiliaг ga.lil,xies has thus fаг beerr
сопsidсгсd as clld because of its госl <:оli;uг. In trctual
fac:t the overlvhelmirrg nrajoritv of tlre rrucli:i of SIJ

galilxies агс уоuIIgсг than 5 billion .чс:аrs iti al1 1,ypcs of
surroundings. T}ris геsuit lrirs sorrret}ring irt cotritttort
lvith оur iпfегепсе rrrade а 1orrg tirrie il,gcl (Sil't:lretrkcr.
199За) tliat half of Al,L lепtiсuiаr g:iiaxies (lirtt rlot
опlу tlrrlse lr.hose lruclei trre r:}rcпrit,;rily decorrplccl)
lrave arr а\,еrаt]е stellirr рорulаtitlп agc: ytirrtrgeг tltari
5 billiori уеагs itt ,|lrc cerrtгtil геgiопs. Tlre rсэd соlоur
is due to }iigh nretallicity,, it is rrеаг11, alrval.s higlrer
tlrair the sоlаr in the rlriclei, ;rrrci the уоullgе_г) olr ilv-
ertrge, tire stе]iаr poprrlatiolr (i.c. the ittoгc vigt,l,rэtts
was t}re secortrlaг1, stаг foгrrra,tion Llirгsl?) t}re lriglrrэг
the rrrcttlllicity, Thc ачеrа8е irge of stагs iп lэulges is
irЬоut 12 llilliori ytltrrs, thoug}r s1,51glrr, ц,ith arr trge of
2 3 billiorr уеаrs also оссliг iilllollg brriges (rve, lrclrl-
еr,еr, took hrlges {'огirrаll.у-, a.s гilrgs оf гtrс}ius З" * 5",
arrcl if tlre сirс:rtпrtluсlr:аr disit is ехtс:lrdеdл it cirtt "cc_,tt-

ttlпiitlate" the rrreirsirretneitts tlf the brrlge).

ПЪ plreserrt iri Fig. 10 а sitпrtrrа,гу of all i}ge es-
tirnates оf tiie stellar 1loprrlatiori irr tirc rrut:lei ittrr]
bulgcs of spir;il airci lеrrtiсu}аr galirxies, Since it а1-

lTzl},s callses аl;rгIп tlrat the HiJ аЬsогl;tiоli ]it11, .,l1tiit,-
alent u,irlth is undeгcstirTriltc:<l berlarrse clf blcirditig bv
t}ie B;rlrner ettlissitlti, it is silГеr to c:tlrtsirlei, thirt rve
defirre t}re аgе uррсг liпrit ft,orrr tire diagranr rlf t}re
type of Fig, 9. Fог this retrsoll in Fiя. 10 r,,,c: p1olt,tld
alorrg tlre огсliпаtс: axis t}rc: пulrrЬс:г of trucloi (brrlges)
YOUNGER tlrtln the age laici o{f ori tire irbsc:issa ll-xis.
It сап Ье secrr ihat thc ;rgr:s of tlre Llulgcs оf spirirl irrrcl
lепtiсulаг galaxies агс: sirnilar: t}rc riredi;lrr agcl of botlr
is 9 12 tlilllorr уеагs. Tire rtuclei ilr spiгtr,l arrcl lerrtic:rr-
lаr galaxies агс пеtirlу iilrvays youllger tharr tlre brilgc:s
(llote that tlre rпаttеr irt qtttlstion is only cherrrically
decoupled nirc:lei). It is оf iritci,es-r- tliat ttrc ntlclei оГ
lertticulars look on ачегirgе sопrrэr,чhаt r,оurrgег tlran
those оf spiral galaxies t}re nret]itin age rlf t,hc fог-
rпеr is 4 bi}iion уеаrs, tlrat cif t}rtl 1аttег is б biiliorr
усаrs, 'Ih,;s, Fig. 10 shol.l,s tir;rt tilc clreпricallv dcctltl-
pled nuclei irr thtэ car}y-t-,.pe disk galaxies forrrrcd irr
tlre secolrdary star forrrration hrгsts а fЪrч (1 5) llil-
1ion уеаrs ago. Тlrсrе is also а }rint t]rat tiic: Ьrrгst irr
the rruclei of S0 galaxies lчаs оп а\rcгаgе tпоrе r,igur-
оus: tnaybe t}ris lvil} operi the сluе to tlre origiri of
lerrticultrг galaxics.
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SlL,Cf{E,\кo

()ver ttrtl piist {'elv 1,cal,s пrl,lvtlrk lr:rs bcerr Iurrdccl througir
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