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C nomoupto hotomeTpa ¢ nepectpauBaeMbiM puibTpoM MaNGal. Ha 2.5-meTpoBoM Tesieckorne KaBkasckoi
ropHoit o6ceppatopud TAVIIII MI'Y Mbl uccsenoBasy 3Be310006pasoBaHie B OOraToil rasoM rajlakTHKe
paHHEro THMa, KOTopas 10 CUX Mop cuutanach sanuntuueckoi, — NGC 5173. [a3, BeposiTHO, OblJ1 B HeJlaB-
HeM TPOIIIOM aKKPeLHpPOBaH raJlakKTHKOH ¢ HAKJOHHOTO K ee AMCKy HampaBJjeHHsi. 3Be3noo6Gpa3oBaHue,
KOTOpOe Mbl HabJoaaeM, npuseso B nocjennude 400 MJyH. jeT K GOPMHUPOBAHUIO KOMIAKTHBIX MACCHBHbIX
CKOTUIEHHH C yIapHBIM BO30YK/leHHeM ra3a BOKPYT HUX — PEKUM 3Be371000pa30BaHuMsi, COOTBETCTBYIOIIHE
TOMY, UTO OObIUHO HAGJIIOIAETCS B CJAMBAIOIIMXCA raJlakKTHKaX TUIIa AHTeHH. B coueTaHuu ¢ moutu cosHeuHoM
METaJIJIMUHOCTDIO Ta3a 3TO MO3BOJISIET ¢/leN1aTh BbIBOA 0 TOM, uTo NGC 5173 norjioTisa oueHb 6GoraThiii ra3om
CIyTHUK Maccol He MeHee 10—20% 0T cOGCTBEHHOI 3BE3/IHOM MACCHhl.

KJtoueBble cioBa: eaaakmuKku: IAUNMUYECKUe U AUH308UOHbIE — 2AAAKMUKU: IBOMOYUAL — eANAK-
muxu: 36e30006paszosarnue — caraxmuxu: unousudyaroroe: NGC 5173

1. BBEAEHUE

Eute co BpemeH co3nanusi cxembl KaaccupUKalyu
MOPQOJIOTHUECKUX THMOB rajsiakTuK JaBuHOM Xabo-
Jgom (Hubble 1936) u3BecTHO, UTO B 3JIJIUNTHUECKUX
raJakTHKax HeT 3Be3000pa3oBaHMsl, a B JIHCKOBBIX
rajakTHKax (B OCHOBHOM, CTMIUPaAJIbHBIX) — €CTh. JTO
MOKHO CBSI3aThb C TeM (PaKTOM, UTO B JJHUNTHUECCKHUX
rajakTHKax, Kak MpaBuJo, HET XOJOJHOTO rasa (Xo-
TS M 3TO CrpaBelyiMBo He Bcerja — cM. Silchenko
and Afanasiev 2008, Vlasyuk and Sil’chenko 2000,
Wiklind et al. 1995; 1997). B pamkax coBpemeH-

HbIX TPEJICTABJEHUI O KJIIOUEBOH POJIM MOCTOSIHHON
AKKPEeLMH BHELIHEro XOJIOJHOrO ra3a Ha TaJlakKTUKH

B HUCTOpHUM HX 3Be3noobpazoBanusi (Tacconi et al.

2020) 3Ty peHOMEHOJOTHUECKYIO PA3HUILYY MEXKIY 3J1-
JIMITHYECKAMH U CIIMPAJIbHBIMH TaJlaKTHKAMHU MOYKHO

MpUBS3aTh K Pa3HOH TJIOTHOCTH MX OKpyxKeHus. Kak
M3BECTHO, JUIMITHUECKHE TalaKTHKH <IPeAroynTa-
J0T» CKOIJIEHHS: TaM OHHM COCTaB/sIOT 0KoJ10 30%
Bcero Hacesienus (Fasano et al. 2000), B To Bpems
Kak B nojse — Toabko 3—5% (Naim et al. 1995).
B ckonienusix ranakTHk JOMUHHpYIOLas 6apHoHHAsT
(pakiysi — ropsiurii peHTreHOBCKHUI MeXKraslaKTHue-
CKMIi ra3, OH Pa30rpeBaeT U pacCeUBaeT BCe X0JI0/IHbIe
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ob6J1aKa U MOTOKHU XOJIOJHOI'O rasa, npuueaune n3BHe.

Takum 06pa30M, B CKOIIJIEHHUsAX aKKpelHrsi XOJ10JHOTO
rasa Ha raJlJakTukh CHJIbHO 3aTpyAHE€Ha, H, COOTBET-

CTBEHHO, SBe3ﬂOO6PHSOBaHI/Ie B HUX ITOJABJIEHO.

O[LHEIKO, XOTs1 SJJUNTHUECKUX TaJaKTUK B pas-
pPEXKEHHOM OKpPY2K€HHH, B I10Jie, H HEMHOI'0O, HO OHH

BCE K€ MPHUCYTCTBYIOT. ECTb MOJHOCTBIO HM30JHPO-
BaHHble 3JUIMNTHUECKHe TaJakTHKu (Sulentic et al.
2006), 1 ecTb rajakTHKd B MaJsbiX rpynnax. B pan-

HOH CcTaTbe 6y,[[€T paccMOTpeHa 3JJIMIITHYECKAas1 ra-
JIAKTHKA, OTHOCSLIasiCsd K IOoCJeHEMY KJlaccy,

NGC5173. Ona nHaxoautcsi B HeOOJBIIOH Tpyrie
Ha paccrosuun 38.4 Mnk ot nac (Cappellari et al.
2011). Slpuatimiasi ranakThka TpyMnbl — 3JUIHNTH-
yeckass NGC 5198 — wnabumopnaercss B 200 Knk B

npoekut or NGC5173. Basa NED! suinaer eue
CMUCOK M3 JII0XKHHbl T'aJaKTUK—UJIEHOB TPYMIbl, HO

OOJILILIMHCTBO U3 HUX — cJiabble KapJIuKH. I/I3yqaeMaﬂ
rajlakTuka BXOJHWT B Tapy, COCTOALLYIO U3 3JJIMITH-

yeckoh NGC 5173 u cnupasibHOH COBCEM TMO3JIHETO
tuna (Scd) NGC 5169. Paccrosinie B mpoekuuu Ha
HeGO MexX]y uJeHaMH Napbl — OKOJIO DD KIIK, TO
ecTb npuMepHo Kak oT MuieuHoro [lytu 1o bosbiioro
Marennanoa O6s1aka. Mopdosiornuecky rajakTHKI
He BBINISIAT B3auMoJelcTByIolMMU. KM3o6parkenne

1http :ned.ipac.caltech.edu
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Puc. 1. Ilpsimoe nzo6paxenne NGC 5173 (Buusy) u ee cocenku NGC 5169 (BBepxy) u3 o63opa SDSS; nokasana nJjouianxa

neba pasmepom 7’

napbl U3 oTKpbITOro apxuBa SDSS npencrabieHo Ha
puc. 1.

HOCKOJIbe rajlakThka HaXOJUTCSl B pa3peKeH-
HOM OKPY2KE€HHH, aKKpeLHd BHECLIHEro X0J10JHOTO ra3a

Ha Hee Bo3MOkHA. M neficTBUTEsIbHO, yXKe B 3MOXY
nepBbiX 0030pOB rajakTHK B JMHUM 21 cM OblIo
OTMeUYeHo, UTo HelTpasbHoro Bojopoaa B NGC 5173
MHOI0, OKOJIO MHJIIMapfa coJsiHeuHblx Macc (Knapp
and Raimond 1984). Ha ceroans NGC 5173 Bxojaut
B JIECATKY CaMbIX OOTraThiX HEHTPaAJbHBIM BOJIOPOJIOM
ranaktuk panHero tumna (Young et al. 2018), u stor
HeUTpaJibHbIA BOJOPON cOOpaH B GOJILLLIOH PETYJISIPHO
BpallaloIMics TUcK. BHelliHee mpoucxoxkaeHue ra-
3a B NGC 5173 He BbI3bIBaeT comHenus. B paGore
Kannappan and Fabricant (2001) no pesysnbratam
CMEKTPOCKOINHUH C JAJIHHHOHN LLe/IbIo BliepBble OblI0 06-
Hapy»KeHo, uTo MoHHu3oBaHHbIi ra3 B NGC 5173 Bpa-
laercsl HaBeTpedy 3Be3ziaM. JlasbHeilas naHopam-
Has cnekrpockonus B 063ope ATLAS-3D (Cappellari
et al. 2011) nokasana, yTO MOHH30BAHHBIH ra3 B
rajakTHKe CTPOro, ¢ pa3HHllell KHHEMAaTHUeCKHX TM0-
3UIMOHHBIX YrJioB B 174° + 18° (Davis et al. 2011),
MPOTUBOBpAIIAETCS 10 OTHOIIEHHIO K 3Be3/am (Ha-
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ma cobctBeHHasi o6paborka aaHHbix SAURON s
NGC 5173 npesicraniiena Ha puc. 2). CaieloBaTesbHO,
M3-3a Pa3HMLlbl HalpaBJeHHH YIJIOBbIX MOMEHTOB ra3
NGC 5173 ne MoxeT ObITh ra3oM, COPOLIEHHBIM ee
3Be3laMi B npouecce 3BoJtouud. KuHematnueckast
GosiblIast oCb (JIMHUST Y3J10B) MOJIEKYJISIPHOrO rasa
PA =100° (Alatalo et al. 2013) coBnanaer ¢ JnHuel
y3/10B GOJIBLIONO JMCKA HEHTpasbHOrO BOAOPOAA, TO

ecTb Bech xoJ10JHbiH ra3 B NGCH173 — 310 01MH
U TOT YK€ MO TPOUCXOXKJIeHHI0 ra3. MHTepecHo, uTo
MpU 3TOM JIMHHSI y3JIOB Ta30BOTrO JIMCKAa COBIAJAET

C HarpaBJieHHeM OO0JIbLIOH 0CH M30(hOT, UTO ObIBAET
B TeX cJydasix, Korja ras JieXKHT M Bpalllaercsl B

9KBATOPHAJIbHOMN TMJIOCKOCTH TaJlakKTHUECKOTO 3Be3/I-
HOro JiMcka. BosHHMKaeT BOMpoOC: JEHCTBUTENLHO JIH
NGC 5173 — sJumMnTHYeCKas raJakTHKa, WM OHA
o6s1afiaeT KpynHoMaciiTaGHbIM 3BE3[HBIM JIMCKOM H,
TakuM 06pa3om, sIBJISIETCS] TMH30BUIHOM ?

2. CTPYKTYPA NGC5173

O6cynuM, UYTO HaM M3BECTHO O CTPYKType
NGC 5173. Bo Bcex uMeloLMXcd KaTtajorax v 6a-
No |
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Stellar LOS velocity, km s-1
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Puc. 2. KapTbl siyueBbix ckopocTedi 3Be3/1 (a) u noHnzoBaHHoro rasa no Juuuu [O 1I1] A 5007 (b) no naunbim npuéopa SAURON
B 0630pe ATLAS-3D; o6paGoTKa JaHHbIX BbITIOJIHEHA aBTOPAMH HACTOSILIEN CTAThH.

3ax panmblx, Bkaouass NED u LEDAZ?, ranakrika
KJaccuguuupyeresi Kak sjnuntudeckasi, EO. Ona

OblJ1a HEOJHOKPATHO HMCCJ/el0BaHa (OTOMETPHUUECKH,
TaK KakK rorajaja MpakTHUeCKH BO BCe KpYIHbIE

00630pbl GJIM3KHUX rajakTHK. B uacTHOCTH, cTpyKTypa
NGC 5173 6bita ugyueHa B pamkax o63opa S4G

(Sheth et al. 2010), KOTOpPbII CONEPIKUT JlE€TANBHbBIH
aHaJIN3 JaHHbIX, MOJYUEHHBIX KOCMHUECKHM TeJ1eCKO-

nom Spitzer aisi 6onee uem 2000 6AM3KUX raJaKTHK
B nosiocax 3.6 MKM u 4.5 MxMm. [lonbiTKM BrucaTh
¢ mnomouipio nporpaMmmbl  GALFIT B wugo6paxe-
HHE TaJaKTUKH CHauaja OJWH KOMIOHEHT — Jie-
BOKYJIEPOBCKHE OaJ/lJK, a MOTOM J[BA KOMIIOHEHTa —
6a//LK M 3IKCTOHEHUHMANbHbIA JUCK, MMOKa3aJjH, uTo
yueT BO3MOXKHOTO MPHUCYTCTBUSI JMCKA He YJyulllaeTr
KauecTBO amnnpoKCUMalik H306paxkKeHHsl B 11€J0M, H
rajaktuka B 0630pe S4G Oblia kaaccuduuupoBaHa
KaK OJIHOKOMIOHeHTHas 3Juiunthdeckas (Salo et al.
2015). Ha wnaur B3nsii, €IMHCTBEHHbIM, HO 3aTo
npesiesibHO aBTOPUTETHBIM B BOIMpOcax MOPGOJIOrHn
rajakTHK 3KCIePTOM, KOTOPbIH KJacCH(UIMpPOBaJ
NGC 5173 kak ranakTvky JUH30BHAHYIO, Obl1 Po-
HasbJ Dyra: pasrisapiBasi riy6okoe MHOTOLBETHOE
uszobpaxkeHue ranakTukd u3 kKarajora EFIGI, no-
JqyueHHoe B 0063ope SDSS, on npunucan eii Tun

SA(rs)0/a (Buta 2019). Y M0XHO TOHAITH, Kakue

thtp :leda.univ-1lyonl.fr
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OCHOBaHUSl OBbLIM y HEro /s TaKOTrO CYXKIEHHS:
y TaJlaKTHKH $IBHO MPOCMATpUBAIOTCS ToJyGOBaThie
KJIOUKOBATbIE CTPYKTYPbl B LEHTpaJbHOH 006JIaCcTH
(puc. 1).

Mbl npoaHasM3UpOBaNM pajalbHble MPOGHIH
(poTOMETPHUECKHX XapAKTEPUCTHK TaJlaKTHKH, HC-
N0JIb3ys1 001IeN0CTYHbIEe AaHHble 0630pa SDSS/DRY.
Kpome Toro, NGC 5173 nabmonanach Ha KOCMH-
yeckoM Tejieckornie uMm. Xa66qa (HST) B 1998 . B
pamkax mnporpammbl Yoatepa Sldde (Walter Jaffe)
HCCIeIOBaHUS 1€PHON MOP(MONOTHH SJJIUNTHYECKHX
ranakTuk, ProposID=6357 (Rest et al. 2001). Ha
pHC. 3 peJicTaBJIeHbl Pe3yJbTaThbl K30(POTHOTO AHAJH -
3a — pajidaJjibHble U3MEHEHHs! SJIUNTHUHOCTH U30(OT
U TIO3ULIMOHHOTO yrya HX OOJIbLIOH OCH, a TaKxKe
npocuJib MOBEPXHOCTHOH SIPKOCTH B (DUJILTPE T, T10-
JIyUeHHBIH a3UMyTaJbHbIM OCPEIHEHHEM B 3JUTMIICAX
¢ dopmoii, 3aUKCHPOBAHHON MO XapaKTepUCTHKAM
camblX BHEIIHMX H3MepeHHbIX H3ogoT. [loBenenue

uszodotHbix xapakrepuctuk NGC 5173 coepiuieHHO
He THIHYHO JUIS SJUTMITHYECKHX IaJlaKTHK, Y KOTOPBIX,

KaK M3BECTHO, LEHTpaJibHble U30(OThl Beerjga GoJee
Kpyribie, uem BHemnne. ¥ NGC5H173 B camom
LeHTpe — HanboJiee BLITIHYTbIe H30(OThI; 3TO CTAHO-
BUTCSl OUEBUHBIM, €CJIH Mbl B JIOTIOJIHEHHE K JTaHHBIM
SDSS npusseuem naHHble KOCMHUECKOTO TeJIeCKOma

M. Xa66Ja, nosydennbie ¢ paspemrennem 071. C

2022



46 CUJIBYEHKO 1 ap.

r-band ¢
NGESI73 F702w -band * |
o j
3 Q6 3 .
<€ < < 4
v So i

(@ A

30 40 50 60 70

NGC 5173 r-band o

F702w - band * .
S ®, ]
S B > 000% O 7
: K o ]
- ®o h
® o 7
0.05 E‘ %%o ? _E
T ®) 3
0.00 L L L L L I L ]

0 10 20 30 40 50 60 70

e 1 "~ " T 1
4 NGC 5173, SDSS ]
®
133 7
ol :
g 20r 1
o] [ 4
£ L _
% L ,
g 22 ]
< r i
= L ]
241 ]
26 A
1 L L 1 1 L L
0 20 40 60 80
a, arcsec

Puc. 3. Pesysbrarhl H3ooTHOrO aHasnu3a: pajanaibHble
M3MEHEeHHs! TIO3ULMOHHOrO yraa u3o¢ort (a), UX JMI-
THYHOCTH (D) U MOBEPXHOCTHOH SIPKOCTH B QUJLTPE T 110

nauabiM SDSS (c¢). LIBeTHBIMH 1ITPUXOBBIMH JHHHSIMH
TM0Ka3aHbl MOJIE/IH SKCTIOHEHUHANBLHOTO IUCKA: BHYTPEH-

Hero, p, = 19.9 + 1.086R" /9”2 (cunsis) u BHewnero,
iy = 21.4 + 1.086 R /16" (kpachast).

yJaJieHHeM OT LIeHTPa SJJIMITHUHOCTb JIEPAKHUTCS MPH-
MepHo 110 R = 35" nocrosiuHoii, Ha ypoBHe 0Kosio 0.15
(uTO MO3BOJISIET YBEPEHHO U3MEPHUTb U TMO3UIIMOHHbIH
yroJi Godiblioi ocd, PA = 101°, ToxKe MOCTOSIHHbBIN
no paauycy), a notom pesko namgaer. Ha R > 30",
KOT/1a H30(pOThI CTAHOBSITCS KPYTJIIMH, B TOBEPXHOCT-
HOHM $SIPKOCTM HauyMHaeT JIOMHHHPOBATh KOMIIOHEHT,
KOTOPbI  OTJIMYHO OIMHUCHIBAETCS]  SKCIOHEHTOH ¢
maciurabom 16”7 kak MHHEMYM 10 paccrosiHusi 62
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oT 1eHTpa. COriacHO KJ1acCHUeCKOMY OMpe/e/eHHIo
Freeman (1970), pamuanbhbiii npodu/b cuutaercs
9KCIOHEHIMAMbHBIM (UTO XapaKTepHO JUIsl 3BE3JHbIX
JIUCKOB), €CJIH 9KCIIOHEHTA XOPOILIO OTUCHIBAET €ro Ha
MPOTSPKEHUH JIByX 3SKCIMOHEHIHA/bHBIX MacliTaboB.
I10 Kak pas cayuah BHemHux obmacteit NGC 5173.
B GoJiee BHyTpeHHIOI0 uacThb npoduas, R = 17"-30",
HaM TOXKe YJIaJoCh BIHCATh 3KCIOHEHTY (puc. 3),
HO ee MaciiTab okaszascst 97, TO ecTb BHYTpPEHHsIsI
9KCIIOHEHTA XOpolla TOJNbKO Ha TPOTSXKEHHUH MOJY-

TOpa 3KCIOHEHUHaJJbHbIX macuta6oB. Tak 4To Ha
[IPUCYTCTBHHU BHYTPEHHEro [IUCKa B TaJlaKTUKE MbIl
HE€ HaCTauBaeM, XOTs rajJlakTHKa HMMEHHO B LEHTpPE

nposiB/isier ce6si KaK ObICTPbIH POTATOP, COMJIACHO
knaccudpukaunu ATLAS-3D (Emsellem et al. 2011).

O[LHEIKO fIBHbIE [MPU3HAKH CYLLIECTBOBAHUS MTPOTHA2KEH -
HOI'O BHEUIHEro 3Be3JHOIo AuCKa BCe-TaKHh roOBOPST O

toM, uto NGC 5173 — nMH30BUIHAS TaJaKTHKA.

3. 3BBESJJOOBPA3OBAHUE B
AKKPEHHMPOBAHHOM I'A3E NGC5173

O mNpUCYTCTBMH MOJIOJIBIX 3BE3Jl B «3JUIMITHYE-
ckoi» ragsaktuke NGC 5173 roBopu/n y»xKe JaBHO:
Vader and Vigroux (1991 ) usmepu.in 3Be3aHbie Besn-
UKMHbI B rosty6oil osioce B /151 1110/ POCCHITH KOM-
MaKTHBIX TOJMyObIX KOHAEHCALMH B LEHTPE rajJakKTHKH
M C/leslajii BBIBOJL O TOM, UTO 3TO TMraHTCKHe 06/1acTH
3Besnoo6pasoBanusi. Vader and Vigroux (1991) naxe
MPOCJENUNN HEKYIO CIIUPAJIbHYIO CTPYKTYPY IO 3THM
o6/1acTsIM, CBSI3aB €e C JIUCKOM HEHTPabHOTO BOJIO-
poJia Ha rpaHulle TPABUTALIHOHHON YCTOHUMBOCTH.

Mel penpuHsiiu Halle COOCTBEHHOE HCCIeI0Ba-
Hue 3BesnoobpazoBannsi B NGC 5173. [1pusnanubim
MHJIMKaTOPOM TeMIOB 3Be31006pazoBanust (SF R) siB-
JISIeTCsl TIOTOK B SMMCCHOHHOH siuHMKH Ha oT cymMmbl
3oH CTpeMrpeHa BOKPYT MOJIOJbIX MACCHBHbBIX 3Be3Jl
(Kennicutt 1998). Mbl nosyunain nzobpaxkeHust ra-
gaktuku NGC 5173 B y3KHX 3MHUCCHOHHBIX JIMHUSX
¢ nomouibto KaptupoBuwka MaNGal. (Mapper of
Narrow Galaxy Lines) na 2.5-m tesneckone Kaskas-
ckoit ropuoii o6ceparopun AV MI'Y (Shatsky
et al. 2020).

3.1. Haburonernns c MaNGal

Onucanue storo npubopa (oTomerpa ¢ mnepe-
cTpauBaeMbiM (UJIBTPOM) W MeToAMKa 00paboTKH
HaOJ0IaTe/IbHBIX JTAHHBIX TPEJNCTABJAEHbl B CTaThe
Moiseev et al. (2020). KnioueBbiM 3seMeHTOM Kap-
THPOBILMKA SIBJSIETCS CKAaHUPYIOLLMI MHTepdepomeTp
®abpu—Ilepo, pabotatoumii B HU3KHX MOPSAKAX
nHTepdepeHuy — okoJo 20 B KpacHOM JuanasoHe,
BO/M3M suHud Ha. MHTepdepomerp paboTaer Kak
y3Kuil puabtp mpuHoil 13 An st KapTHpoBaHms
MPOTSZKEHHOr0 00beKTa B IMUCCHOHHOH JIMHUM Ha-
CTpauBaeTcsi Ha JUIMHY BOJIHBI 3TOH JIMHUH C y4eTOM

Tom77  Nel 2022
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KpaCHOro cCMelleHus1 TraJlakTUKH W [OoMpaBKU 3a

JBH2KEHHE 3emin. HEHOCpeILCTBEHHO J10 I/I/I/I.HI/I rnocJie

3KCIMO3ULMH B SMUCCHOHHOM JINHUK CHUMAEeTCsI TaKxKe
H I/I306P8)K€HI/I€ raJJakTHKH B coceJqHel KOHTHHYaJIb-

HOM 06J1aCTH MyTeM MepecTpoiKH HHTepdhepoMeTpa Ha

30—50 AB cTOpOHY OT JUIMHBI BOJIHbI SMHCCHOHHOM
JIMHUU. DTO T03BOJISIET aKKypaTHO BblUECTb BKJIAJL
KOHTHHYyMa M3 H300paKeHHsl TajlakKTUKW Ha JJIHE
BOJIHbl 9MHCCHOHHOMN JIMHUH, TOJYUHB «UMCTBIH» M0-
TOK B 3MuccHu. [Ipuemuukom cayxxuia [13C-kamepa
iKon-M934 dopmatom 1024 x 1024 ssnemeHTa.
Habnonenuss nposoaunucsy 10 u 11 anpens
2018 r., a Takxke 7 ampeasi 2021 r.; cymmapuble
BpeMeHa 3YKCMO3ULMHU TMPU 1IEHTPUPOBAHUU (DUILTPA
Ha Juauu Ha u [O IIIJA 5007 cocraBusu 2100 ¢ u

2100 ¢ B 2018 . u 1500 ¢ B Ha u 4500 ¢ naist
Junud azota B 2021 r. llIupuna nosockl nponyckaHus

rnepectpauBaeMoro ql)I/IJ'Ipra B HalIMX HaGJIOJEHUSX

pasra 13 A, uto nossosisiio, HAMpPHMEp, PA3IENHTD
curHajsibl oT Ha U cocenHell cuibHOR 3MHCCHOHHOH
quann [N1IJA6583. B 2018 r. mosoca duabrpa
st 00J1aCTH KOHTHHyyMa cMelllajach B roJyoyto
cropony ot Ha u B kpacuyio — ot [O IIIJ]A5007. B
Habumoaenusix 2021 r. KoHTUHYYM HabJoacst no obe
CTOPOHBI OT cucTeMbl uHUE Ha+[N .

Pasmep mosis 3peHusi KapTHPOBLIMKA B (oKyce
Hacmura 2.5-m Tesieckorna — okoJio 576. Mbl uc-
noJib3oBajii Maciita6 0766 Ha nukcesnb (GUHHUHT
2 x 2) B 2018 r. u opuruHabHbiil MaciiTab 0”33 Ha
nukcesib B 2021 r. OkoHyaTeibHOE TPOCTPAHCTBEHHOE
paspelleHde JaHHbIX Ha 00pabOTaHHBIX Kaprax —
okosio 2"”. Hekoropsle u3 nosyuennbix ¢ MaNGal
KapT npencrassensl Ha puc. 4. Ha kapre nHreHcus-

HOCTH 3MHCCHOHHOMN JIMHUK Ha ¢ BBIUTEHHBIM KOHTH-
HYYMOM KOMITdKTHbIE 006J1acTH U3JIy4E€HHUs TIPOHYMEPO-

BaHbl; JUIsl HEKOTOPBIX U3 3THX 0OJacTell Mbl HMEEeM U
MX cOOCTBEHHbIE 3Be3/IHble BEJIMUMHbI B PUJbTpe B U3
cratbu Vader and Vigroux (1991).

3.2. Xapaxrepuctukn 00/1acTel 3Be31000pas30BaHHs

BNGC5173

Hononnurensio k panubiM MaNGal. nHa puc. 4
nokasaHna kapra NGC 5173 B ysnbrpaduosiere no ap-
XMBHBIM JI@aHHBIM KocMuueckoro tejieckorna GALEX.
YnbrpaduoseToBoe H3JyueHHEe TOXKe SIBJSIETCS MH-
JMKaTOPOM TeMIOB 3Be3/1000pa30BaHHUsl, TOJbKO Ha
6oJiee JJMHHON BpeMeHHOH 1uKaje: ecin SFR, u3-
MepeHHbIH 1Mo noToky Ha, oTpaxKaeT TeKyllylo HH-
TEHCUBHOCTb 3Be3/1000pa3oBanus, To SF R, olleHeH-
HbI MO MOTOKY B YyJbTpaduoJieTe, COOTBETCTBYET
CpelHUM TeMIaM 3Be3/1006pa30BaHUs 3a MOCJeHHe
100—200 maH. siet. Bee o61actu 3Be3no0o6pas3oBaHus,
NMpoHyMepOoBaHHbIE Ha KapTe sMuccuu Hea, BUIHDI U Ha
KapTe B yJbTpadHoJere, TOJbLKO TMPOCTPAHCTBEHHOE
paspenienne kapt GALEX xyxe, uem paspelienue
HalIMX Ha3eMHbIX HaOs0aeHni — 6 mpoTus 2.

ACTPO®U3UYECKHWN BIOJUIETEHD  ToMm 77 Ne |

B rabsauue 1 nanbl XapakTepUCTHKM obJacTei
3Be3/1000pa3oBaHusi, MPOHYMEPOBAHHBIX Ha pHC. 4c¢,
M3MepeHHble KaK M0 KapTe MOTOKA B 3MHUCCHOHHOM
Jqunud He, Tak W 1o 1aHHbIM B JlajibHEM U OJIH2KHEM
yJabTpacduosieTe KocMuueckoro Teneckorna GALEX.
UToObl yuecTb pa3Hoe MPOCTPAHCTBEHHOE paspelle-

HHE y.)'[pra(bI/IOJ'IeTOBOFO KOCMHYECKOI'O U OIITHYECKO-
ro HAa3€MHOI'0 TeJIECKOIIOB, MJifd BbIYHMCJIEHUA T1OTO-
KOB HCIIOJIb30BaJIMChb pa3Hble arnepTypbl, BU3YyaJbHO

BKJIIOHalOUHe BCIO KOHKPETHYIO ob6acth. MI3-3a Takon
pasdHulbl B HCIOJb30BAHHLIX arepTypax AJjs Kop-
PEKTHOI'0 CpaBHEHHST BbIYUCJICHHBLIX TEMIIOB 3BE€3/10-

00pa3oBaHusl ONpPeae/sJIMCh TOBEPXHOCTHbIE MJIOTHO-
cti SFR Ha KBajapatHbld kujonapcek. Kanu6pos-
KH HHIMKATOPOB TEMIOB 3Be3/1000pa30BaHUsl B3SIThI
u3 o63opa Kennicutt and Evans (2012). MoxHno
3aMeTUTh, UTO y OOJIbIIMHCTBA 0OJIaCTeld 3Be31000-
pasoBaHMsl OLUEHKH TEeMIOB 3Be31006pa30BaHUs MO
MHIIMKATOPy «KOPOTKOH BpeMeHHOH 1Kaab» (Ha) u
«JITMHHOH BpeMeHHOU 1IKaJbl» (yJbTpadHoseT) CoB-
najaioT, YTo TOBOPUT O JUIUTENbLHOM (OPMHUPOBAHHH
MOJIOZIbIX 3BE3/IHbIX CKOIJICHHH B TeUeHHe [1eCSTKOB
MJH. JieT. OJIHaKO eCTb U COBCeM MoJiojasi 06/1acTh
3Be3/1000pa3oBaHusi — 3T0 06J1acTb HOMep 9, B KO-
TOopoil 3Be31006pa3oBaHyue, BEPOSTHO, HAYaJoCh He
panee 10 musH. sieT Hazan. Calzetti (2013) npuBoausa
TaKue IMOoNpaBKH JVIsl yJIbTPa(UOJIETOBbIX HHAUKATO-
poB 3Be31000pa30BaHHs B cJyvae, €CJH BCIBILIKH
3Be3/1006pa30BaHus Haua uCh HelaBHO: dakrop 1.42
B ciayuae 7 = 10 MJH. JieT U aktop 3.45 B ciayuae
T = 2 MJH. qeT. a5t obyactu HoMep 9, rjie OLeHKH
TeMIOoB 3Be3j1000pa3oBanus o Ha u ynbrpaduonery
pacxozustest B 2.5 pasa, BpeMsi HauaJjia 3Be3j1000pa-
30BaHHUs1 JIOJKHO ObITh MPUMEPHO 6 MJIH. JIeT Hasajl.
Mbl Takke paccuuTaJd M SKBHBAJICHTHbIE LIWPHHBI
SMHCCHOHHOH suHuM Her, noaenus usobpaxkeHue B
«YUCTOH» IMHCCHU HA H300paKeHHe B COCeIHel KOH-
TUHYyaJIbHOH 00J1aCTH M YuTsl BKJaJ MNOJAJIEXKAalLero
1300paKeHUsl TaJaKTHKH. YueT BKJIAJa 3BE3JHOI0
KOMIIOHEHTa TaJlakTUKH, He OTHocsuerocss K obJa-

CTsAM SBGSHOOGPaSOBaHHH, HO nonajaarouiero Ha Jyy
3peHHUsl B 3THUX HallpaBJI€HUAX, CAeJaH CJeAylolnuM

o6paszom. CHaua/sia Mbl BbIYHCJISIIM YCPETHEHHBIH 1O

A3UMYTY MPOHIIb TOBEPXHOCTHOH SPKOCTH raJlaKTHKH
B KOHTHHYyyMe€; pacueT NMpPOM3BOJMJICS B JIB€ HUTepa-

UK C HUCKJIIOUYEHHEM OTCKAKHBAIOIIHUX 0oJiee yeM Ha
30 TOYEK, 4YTO I103BOJISIJIO MHUHUMHU3HUPOBATL BKJIall

KOMIaKTHbIX obJiactell. [Torom cTpounsiocs aBymepHoe
MoJIeJIbHOe H300paKeHHe rallakTUKH C 3THUM TPOoH-
JieM 1oBepxXHOCTHOH sipkocTH. [To MoaenbHoOMy H306-

pakKeHWIO OLIeHWBAJICS BKJAJ MoJJIexKallel raaakTv-
KU B MSITUCEKYHJHbIX anepTypax, UeHTPUPOBAHHBIX

Ha MoJI0KeHUs1 obJiacTell 3Be31000pa30BaAHUSI, U3Me-
peHHble O KapTe amuccun Ha. Ecau Mbl cpaBHUM
U3MepeHHble SKBUBAJIEHTHbIe LUMPHUHbI SMUCCHOHHOU

Jgunud Ha ¢ MoAeJIAMH 3BOJIIOUMOHHOIO CHHTE3a HH-
TerpaJibHbIX CIIEKTPOB MOJIOAbIX 3BE€3/IHbIX HaceJIeHUH

Starburst99 (Leitherer et al. 1999), To nns mrHo-
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Puc. 4. Kaprbl o6aacreit 3e3noo6pasoBanuss B8 NGC 5173 no nanueiv MaNGal u GALEX: (a) — kapra B KOHTHHYyyMe,
(b) — xapta B GakHeM yabrpaguosere NUV, (¢) — kapra B smMuccroHHoil siuHuu Hay, (d) — kapra B SMUCCHOHHOMN JIMHHK

[O 1] A 5007.

BEHHOMH BCIBIIIKK 3Be3/1006pa3oBatusi B 06acTh 9, a
TaKxKe JUist 06JIaCTH ¢ caMbiM CJIaGbM KOHTHHYYMOM
HOMep 6 MblI MOJyYdM BO3pacTbl 5—6.5 MJH. JeT, B
TO BpeMsi Kak Juisi o6JiacTeil ¢ yMepeHHOH SMHCCH-
el Ha ¥ CHJIbHBIM KOHTHHYYMOM B TMPEJNOJI0KEHUH
MPOJIO/KUTENLHOTO 3Be31000pa30BaHusi OlleHKA BO3-
pacta obJjacTu MoxkeT JoXoaAuTh Jo 400 muH. Jer
(Starburst99, Leitherer et al. (1999)). Bce ouenku

ACTPOPU3IUYECKWH BIOJIJIETEHD

BO3PACTOB CJHEJIAHbl B IPENOJNOXKEHUH COJHEUHOH
MeTaJIMUHOCTU. [Ipu 3TOM MbI MoJsarasu, 4To BCS
smuccust Ha npoucxomut uz son CtpemrpeHa BoKpyr
MacCHUBHBbIX 3Be3]l. Eciii, Kak Mbl yBUAHM HH2KE, 4acThb
IMHUCCHUH 100aBJieHa YIapHBIMHA BOJIHAMH, BbILIETPHU-

BEJICHHbIE OLUEHKH BO3pacTa obsacTen 3B€3ﬂ006p830—
BaHUsl — TOJIbKO HHU2KHHE MPEAECIbI.

DKBHBaJIEHTHAS HiMpHuHa 3MHUCCHH Ha sasnsier-

Tom77  Nel 2022
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Ta6auua 1. XapakrepucTiku obacteil 3e3noobpasosanus B NGC 5173

Ne| Morok 5 Ha, | EW(Ha),| Ssra(Ha), | Ssra(FUV), | Sser(NUV), | Mp,
ergem2¢7! A Mo /yr/kpe?| Me/yr/kpe® | Mg/yr/kpe? | mag
| 2.0E-15 |23.6+0.8 0.0042 0.0043 + 0.0005(0.0044 + 0.0001|—12.7
2 1.4E-15 [34.0+1.3 0.0031 0.0029 £ 0.0001{0.0032 £ 0.0001| —
3 29E-15 |37.2+1.3 0.0030 0.0027 £ 0.0001|0.0026 = 0.0002| —11.5
4 59E-156 [21.8+04 0.0064 0.0058 4= 0.0000|0.0068 4+ 0.0005| —
5 7.8E-15 [49.6+0.8 0.0080 0.0057 £ 0.0000(0.0074 £ 0.0005| —
6 5.8E-16 348 + 36 0.0011 0.0008 4= 0.0000|0.0008 4+ 0.0001| —9.6
7 8.0E-16 [33.1+2.2 0.0016 0.0012 4 0.0000|0.0012 4+ 0.0001|{—10.5
8 1.45E-15 [30.8+1.6 0.0015 0.0014 + 0.0001{0.0013 £ 0.0001|—10.9
9 1.5E-15 |44.1+3.6 0.0026 0.0011 4+ 0.0001|0.0010 4+ 0.0001| —
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Cd TakKXKe U UHAUKATOPOM, MO3BOJIAIOMIHUM OTIALJATb
«YHUCTBIE» 00JAaCTH SBQSHOO6paSOBaHHH, B KOTOPbIX
ra3 HMOHH30BaH MOJIOAbIMU MACCHBHLBIMH 3Be€3JaMHu,
OT H3JIyd€HHs] MOHM30BAaHHOI'O rasa, B BOS6y}KII€HI/IH
KOTOPOIro MOryT AOMHHHUPOBATbL CTapbl€ 3BE3J/1bl Ha

MO3/IHUX CTA/IUSX SBOJIIOLMH, U OT U3JTydeHHUs1 Indy3-
HOTO Ta3a rajlakTHK, KOTOPbIH MOXKeT ObITh He CBsI3aH
JIOKaJIbHO CO 3Be371006pa30BaHUEM U KOTOPBIH MOTYT
BO30YyK/aTh Y/lapHble BOJIHbI W yTeKarllhe U3 06-
JlacTell 3Be371000pa30BaHUsl XKeCcTKUe YJbTpacuoJe-
TOBble KBaHTbI. [paHuLell MexK/y STHMH THIAMH BO3-
OyK/IeHHUs SIBJISIETCS 3HaUeHHe SKBUBAJICHTHOH LIUPH-

Hbl svucend Ho EW (Ha) = 3 A (msrkuii kputepwit)
(Binette et al. 1994, Cid Fernandes et al. 2011) u

EW (Ha) = 14 A (kectuit kpurepuit) (Lacerda et al.
2018). U3 paunbix Tabauupl | Mbl BHAMM, UTO BCe
06/1aCTH, BbljIeJIEHHbIE MO0 KOMIAKTHOH SMUCCHH, UMe-
I0T 9KBUBAJIEHTHbBIE IIHPUHBI SMuccund Ha Gosee 14 A
H, TAKHM 00pa3oM, YIOBJETBOPSIIOT MPEATI0N0KEHUIO
0 BO30Y:K/JIeHHH raza MoJIoibiMK 3Be3faMu. OJHakKo,
BO3MOKHO, M3-3a pa3HOro Bo3pacra oOJsacTell 3Be3-
N006pa3oBaHus HabJo1aeTcs pasjanure MopgoJIoruu:
HeKoTopble M3 obOJsacTedl 3Be31000pa3oBaHUA KOM-

MaKkTHbI, a HeKoTopble — muddy3HbL. ITO XOPOLIO
BHUJIHO B JaHHBIX BBICOKOTO pa3pelieHns KOCMHUUeCKO-

ro tesieckorna HST. Caumoxk NGC 5173 6b11 nostyuen
na HST B umpokom cunprpe F702W ¢ kamepoi
WFPC2, uro npu maciutabe uzoopaxkenusi 07045 Ha
MUKCeJb MOBBIIIAJN0 BEPOSITHOCTb Pa3pelinTb 061aCTH
3Be3n006pa3oBanus B rasaktike. Ha puc. 5 nokazano
3T0 u3obpaxKeHue, nojayueHHoe ¢ npueMHukom PC2 ¢
noJieM 3penust 35”: Ha maHes (a) jaHa noJiHasi Kap-
THHKA, Ha naHessix (b), (¢) u (d) npuBeeHbl OTIENBHO
BbIpe3aHHble KyCOUuKH ¢ oOsacTsiMi Homep 1, 2 u 5.
JleficTBUTE/IbHO, HeKOTOpble 06JIacTH, MOMNaBLIde B
noJie 3peHusi, pa3pelininch. B yactHocTtH, obmnactu 4
M 5 OKasaquch OvYeHb MPOTSKEHHBIMM, OHM pacra-

4  ACTPO®UIMYECKHU BIOJIIETEHDb  tom 77 Ne |

JIAI0TCS HA OTJIeJIbHbIE sIpKHUe 3Be3Jibl ¥ U dhy3HbINI

raz mexkay HuMu. O6Jiactb Homep 1 — camast sipkasi
CpeM MCC/AEeOBAHHBIX HAMH — MO-BUIUMOMY TOXKe

paspetuena B nanubix HST, u ee nuametp okodio 80 nk.
O6nactb HOMep 2 He paspellnach: ee pa3Mep MeHee
40 nx.

B nocsenHem crosibue TabJaMubl | Mbl pUBO-
UM a0COJTIOTHBIE 3BE3/IHblE BEJIUUMHbBI /IS HEKOTO-
pbix obJacTell 3Be3nooOpaszoBaHust corsacHo Vader
and Vigroux (1991). Ouu noKpbIBalOT JOBOJBHO LIH-
pokuil nuanasoH, ot Mp = —9.6 1o Mp = —12.7,
M COOTBETCTBYIOT MaccaM npumepHo oT 10*My no
5 x 10° M. T1pu KOMNaKTHLIX pasmepax GOJbLIHH-
cTBa o6s1acTell 3T0, CKOpee, MOJIojIble LIapOBble CKOM-
Jienus, HaOmonaouecs, Kak MpaBuio, MpU CJUs-
HUM rasakTuk (Hampumep, y Autenn Anders et al.
2007), a He OOblUHblE MOJIOJIble pacCesiHHblE CKOT-
genus (Larsen 2009). KunemaTnka rasa u macca
HEUTPaJIbHOTO BOJOPOJA, OUEBUAHBIM 0OPA30OM CBH-
JIeTeJIbCTBYIOLLME B M0JIb3Y HEIaBHEro MOrJIOLLIeHHS
JIOBOJIBHO MaCCHBHOTO CITyTHHUKA, BIOJIHE COYETAIOTCs
C TAaKUMH CBOWCTBAMM TEKYIIEro 3Be31000pa3oBaHus
(BO3OyKIeHHEe W CxKaTHe raza ylnapHOH BOJHOH) U
napameTpamMu 3Be3/IHbIX CKOMJIEHHUH.

3.3. XapaxkTepHCTHKH HOHH30BAHHOIO ra3a

MexaHnuam Bo30y»KIeHHs ra3a MOYKHO TPOBEPHUTD C
nomollibio Tak HaspiBaemoil BPT-nuarpammsl, Bnep-
Bble TIpemioxkenHol Baldwin et al. (1981), Ha ko-
TOPO# COMOCTABJSIIOTCS OTHOLIEHHS! MOTOKOB JIMHHUM
Boicokoro Bo30y:xenusi [O III]A 5007 u nunnit Hus-
Koro Bo36yxnuenusi, Harnpumep, [N II]JA 6583, k mo-
TOKaM OJIM3JIeXKallMX JMHUE Bogopoaa. Takyio aua-
rpaMMmy JUIsl HalUMX JIeBSITH SMHCCHOHHBIX obJacTel
Mbl MoKazbiBaeM Ha puc. 6. [Toroku ms aunuit Hey,
[NII]A 6583 u [OIII]A 5007 Gblin u3MepeHbl HaMH
no nauHbiM MaNQGal, npuuem OTHOLIEHHSI JIMHUU
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Puc. 5. (a) — npsimoe nzo6pakenue entpanbHoil oonactu NGC 5173 pasmepom 35”7 x 35", nosyuennoe ¢ kamepoit WFPC2
KOCMHUECKOro Tesieckorna uM. Xa66sa B KpacHoMm ¢uistpe F'702W (B3siTo ¢ caiita hla.stsci.edu). (b), (¢), (d) — oTnenbHble
nyolaaku pasmepom 4” x 4” Bokpyr o6sacteil 3Besioo6pasoBatusi Homep 1, 2 u 5 coorserctento. [Ipoctpanctentoe

paspetuenue uzo6paxenuii — 071,

azota K Ha Obuik ucnpassenbl 3a GJeHAHpOBaHHe
C KpPbUIbSIMH COCEIHHMX JIMHHUH COIJIAaCHO KaJMOpPOB-
ke Moiseev et al. (2020), a norok B smuccun HS
Obl1 paccuuTan jieneHvemM Ha 2.87 noroka B Ha. B
MPEJoJOKEHUH HYJI€BOTO MOIJIOLEHUsT TaKoH OaJjib-
MEPOBCKHH JIeKPEMEHT MOJIXOJUT Kak Jisl ra3a, Bo3-
Oy eHHoro MoJiojibiMu 3Be3siamu (Osterbrock 1989),
TaK M JUIsl raza, BO30YXKJIEHHOTO ylapHbIMH BOJIHA-
mu. Allen et al. (2008) B cBoMX MoAeNsiX yAapHO-
ro Bo30y»KJleHUs roJiydasn OalbMepoOBCKHE JeKpe-
MeHTbl oT 2.9 no 3.0. CpaBHeHMe HalMX H3Mepe-
nuit BPT-nuarpammbl ¢ MojiesisiMH, Tpeifio2KEeHHbIMA
rpynno# Matikna JlonuTa, moka3biBaeT, uTo, HECMOT-
psi Ha OoJibllIMe 3KBUBAJIEHTHbIE LIMPHUHBI IMHUCCH-
oHHbIX JUHMH Hea, knaccuueckumu obsactamu HII
MOKHO CUMTaTb TOJIbKO KOHJEHCAUMH HOMep 3 H O.
Bo Bcex octasbHbIX 06JacTsIX 3Be31000pa30BaHMUsI
ra3z Bo30OyKJIeH B OCHOBHOM YJapHOH BOJIHOH. Mbl
HaHecJM Ha pHuc. 6 Mo Ui MIOHM30BAHHOTO Tasa
¢ MAOTHOCTBIO | cM™3 M COJIHEUHBIM XHMHUECKHUM

ACTPOPU3IUYECKWH BIOJIJIETEHD

COCTaBOM, BO3OYKJEHHOTO YIAPHOH BOJIHOU, pacnpo-
CTpaHsiBlIeHCs co CKOpocTblo B UHTepBaJjie oT 200 1o
900 kmc™!, mo pacueram Allen et al. (2008); nse
JIOMaHble COOTBETCTBYIOT UMCTOH YNapHOH BOJIHE U
BOJIHE C TIpeKypcopoM. Mbl BUUM, UTO HalIX 061aCTH
pacnoJIoKMAUCh BIOJb 3THX MOCJEL0BATeJbHOCTEH.
Ecan Mbl HEMHOTO YMEHbBILIMM METaJUIMYHOCTb, TO
nocJiefoBatesbHocTH Ha BPT-nnarpamme 1 rasa,
BO30Yy?K/IEHHOTO yJIapHOH BOJIHOH, CIBHHYTCS BJIEBO
(Allen et al. 2008) 1 coBnaayT ¢ HAIIMMH U3MEPEHHSI-
MH. W neficTBUTE/IbHO, KOT/Ia Mbl OLIEHWJIM MeTaJlIny-
HOCTb rasa no «uuctoi» obsaactu H 1l (Homep 3), Boc-
MOJIb30BABIIMCh KAaMHOPOBKAMH OTHOILIEHHH CHJIBHBIX
sunnii [O ) A5007/HB u [N 1] A 6583/Ha;, To y Hac
MOJIyUHJIOCh, YTO METaJ/JIMUHOCTb Ta3a BapbHUpyeTcsl
ot 10% (Pettini and Pagel 2004) no 30% (Marino
et al. 2013) Hmxe coseunoi. Kak pas takas crenenb

o0e/IHeHHOCTH MeTaJulaMH U oOecrieuuT HeoOXOou-
MbIi CJIBUT MOCJIEIOBATENBHOCTEN BO3OYK/eHHs ra3a

ynapubiMu BosiHamu Ha BPT-uarpamwme. Jlio6onbiT-
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Puc. 6. Iuarnoctuueckass BPT-auarpamma mist oTHO-
LIIeHUH MHTEHCUBHOCTEH 3MHCCHOHHBIX JIMHUH B 06Ja-
ctsx 3Be3noobpasoBanust NGC 5173, Hamn usmepenus
¢ MaNGaL (pom6bl) cpaBHHBAIOTCS C MOJEJSIMH HOHH-
30BaHHOTO ra3a, BO30YK/IEHHOI0 MOJIOJIbIMH MACCHBHBIMH
3Be3/aMH, U ¢ MOJIE/SIMH HOHH30BAHHOTO rasa, Bo30yx-

JIEHHOT'O yﬂapHoﬁ BOJIHOH. 3eJjieHast HITpUXoBast JIMHUS —
npene/ibHoe IMoJoKeHue JJ1s1 HOHU30BAaHHOIO rada, BO3-

Gy2KIEHHOTO MOJIOJIbIMH MACCHBHBIMH 3BE3/1aMH, COTJIACHO
monensmu Kewley et al. (2001): cneBa ot sT0# JIMHUK —
ras, KOTOpPbIi MOKET ObITb BO30Y:KIEH MOJIOJLIMU 3Be3-

JlaMH. KpaCHaﬂ MyHKTUPHas JIMHUST [TOKa3bIBaeT CPeHIOI0
nocae10BaTe/IbHOCTb [JIs SIAEP raJlaKTHK, B KOTOPbLIX HAET

aKTHBHOe 3Be3000pa3oBanue (naHuble o63opa SDSS,
Kauffimann et al. 2003). YepHblil wITpUX-MyHKTHP —

MOJI€JIH HOHU30BAHHOI'0 I'a3a C MJIOTHOCThIO 1 CM73 H COJI-

HEUHBIM XMMHUECKHM COCTAaBOM, BO36YKIEHHOTO y1apHOI
BoJHOM, 110 pacuetam Allen et al. (2008): npaBasi iomanast
COOTBETCTBYET UHCTO YAaPHOMY BO30YK/IEHHUIO, JieBasi —
YapHOMY BO30YkK/IEHHIO C IPEKYypPCOPOM.

Ho, uto Ha BPT-nnarpamme (puc. 6) 3ameTHO «reo-
MeTpHuecKoe» pasjesieHue obsacteil 3e31000paso-
BaHHUS1, B KOTOPbIX ra3 BO30Y:K/I€H y/lapHbIMH BOJIHAMHU:
o6sacTd 6e3 NPU3HAKOB [PUCYTCTBUS MpPeKypcopa
pacroJioxkeHbl BCe Ha BOCTOK OT II€HTPa rajakKTHKH

(cm. puc. 4). Ha ceBepe u ceBepo-BOCTOKe pacro-
JIO?KMJIUCh 00JIaCTH, BO30YK/IEHHbIE YJIaPHOH BOJIHOH,
npoleaiell mo Mnpekypcopy, a camoe <«CIOKOHHOe»
MeCTO Ha 3arnaje oT sipa, TaM HabJoaeTcst 3Be3/10-
o6pazoBanue B uy3HbIX 061aCTSX, HE BO3MYIIEH-
HOe yIapHOH BOJIHOH. BO3MOXKHO, 10 3TUM JAaHHbBIM

MOXKHO OblJI0 Obl YTOUHHUTL HaIllpaBJI€EHUE IpHUXoda
[MOrJIOUIEHHOI'O CITyTHHKA.

4. ObCY)XKIIEHHE U1 BbIBO/IbI

4.1. Ilponcxoxenne ra3a B rajlakTHKe PAHHEro THIIA
NGC5173

[a3 B NGC5173 HenaBHO npuines Hu3BHE, TO-
CKOJIbKY BpallaeTcsl He3aBUCHMO OT 3BE3JIHOTO KOM-
nonenta. CjienoBaTe/bHO, KOJMUECTBO ra3a v yCJI0BUS
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B HEM MOTYT 3aBHUCETb HCKJ/IIOUUTEJIbHO OT obcTosI-

TesibeTB MepKuHra. OTkyzna ra3z mor npuitu? Bos-
HUKaeT MPEJNoJoyKeHHe, UTO HCTOUHHKOM ra3a MorJia

6bl OLITL rajgaktuka nosgHero turma NGC 5169, no
KOTOpPO#i B pOeKLHH Ha HeGeCHY0 chepy BCero oKoJo
55 KIK ¥ KOoTopasi UMeeT GOJbIIyI0 OCh, MapaJe/b-
HyI0 KMHeMaTnuecko# Jiunuu y3nos NGC 5173, On-
HAKO raJlakTUKK He BBIIVISIAT B3aUMOAEHCTBYIOLIMMH.
BoJiee Toro, kaptHpoBaHue ckopocTe B JIMHUM 21 cM
[10Ka3aJio, 4YTo CIHUHBI razoBbix guckoB NGC 5169 u
NGC 5173 antunapanienbhsl (Knapp and Raimond
1984). Taz NGC 5173 He Mor Tak:Ke yHacJ/el10BaTh
CMUH U OT OpOUTAJbHOTO MOMEHTa BpallleHHsl Ta-
pol NGC 5173/NGC 5169: nanpasjienue Ha cocel-
Ky MepreHMKyJ/sIPHO KMHEMATHUECKOH JIMHUM Y3JI0B
NGC 5173. BeposiTHO, Bce-Taku MUMeJl MECTO MaJibli
MEpPKUHT — CJIUSTHHE CO CIyTHUKOM, GOTraThiM ra3oMm.
[Tpuuem, cyssi 1o KoJiuecTBy rasa, 2 x 10° M, (Serra
et al. 2012), cnytHuk po/keH Obl1 ObITb BecbMa

MaccuBHbIM, He MeHee 10—20% oOT Macchbl camoii
NGC5173.

4.2. 3BesnioobpasoBarne B aKKpeLHPOBAHHOM rase

Jlunzopunnas ranaktnka NGC 5173, kortopas
BO MHOTHX paboTax KJaacCHpUIMPyeTCs Kak 3J-

JIMTITHYECKasi, Ha CcaMOM JeJie O6JIEIILEI€T 3aMETHbIM
KOJIMYECTBOM  XOJIOAHOI'O ras3a W CYLUECTBEHHbIM

TeKylIMM 3Be3jooOpa3oBaHueM. B  pamkax Kom-
MJIEKCHOTO HCCJIEIOBAHUST TaJaKTHK paHHUX THIIOB

B o63ope ATLAS-3D B Heit 6bui0 o6HApyKeHO
2.1 x 109 My, neiitpaibhoro Bojgopoaa (Serra et al.
2012) u 2.3 x 108M MoJieKysipHOrO  BOJOpPOJa
(Alatalo et al. 2013) npu 3Be3aHON Macce rajakTHKHU
lg M, =10.42 (Yildiz et al. 2017). TlosiHble Temmbl
HeJIaBHET0 3Be371006pa30BaHuUsl, KOTOPbIE Mbl OLLEHUJH
M0 UHTErPaJbHOH BeJIMUHHE TaJaKTHKHU B noJsioce FUV
o63opa GALEX, npuBenento# B 6asze nantbix NED,
¢ nomoulblo KanubpoBku SF R u3 pabdotsl Lee et al.
(2009) paBhbl 0.16 M, B roa. HackosibKo HOpMaJsibHO
Takoe oOWJIMe ra3a M TeMIbl 3Be311000pa30oBaHUs B
Cpe/Hero pasmepa JIMH30BUIHOH TraslakTHKe-uJeHe
HeOOJIbIION TPYbI (MK MPOCTO Mapbl raJlakTHK )?

Ecsii Mbl IPOBEPUM COOTBETCTBHE XaPaKTEPUCTHK
NGC 5173 u3BecTHbIM MaclITaOMPYIOUIMM 3aBUCH-

MOCTSIM JIJISI IMCKOBBIX TaJlakTUK OJiMKHeH BceneH-
HOH, TO yOenuMcsi, 4TO, HEeCMOTPsl Ha HeoOblYHOE
NPOUCXOXKJIEHHE Ta3a, raJakTHKa He CHJIbHO Bbllla-

naetr M3 oOmMx cBsaA3ed. Ha saBucumoct oTHOCH-
TeJIbHOU MacChl HelTpasibHOro Bogopoaa lg( My /M, )
OT Macchl 3Be3/IHOH KOMIOHEHTHI 1g M., ycTaHOBJIEH-
ot B Catinella et al. (2018) no naHHbIM 0630pa
GALEX+Arecibo xGASS, NGC 5173 pacrnosiaraet-
csl TOUHO Ha MeIuaHHOM TpeHze (puc. 7). Ha 3aBu-
CHMOCTH CriellipruecKoro Temma 3Be3noo0pa3oBanus
lg $SF R oT OTHOCUTEJIbHOH MaCChl HEHTPAJILHOTO BO-
nopona lg( My /M.,) (puc. 7) oHa HaXOAUTCsI B 00LLEM
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Puc. 7. ITonoxenne NGC5173 (uepublit KBagpar) Ha
MacluTaGUPYIOLMX COOTHOLICHUSIX JJIs FalaKTHK CO 3Be3-
1000pa3oBaHUeM W HEHTPaJbHbIM [a3oM M3 padoTbl
Catinella et al. (2018); KpacHBIMH Kpy2KKaMH U TOJTyObIMH
pomOaMu NoKasaHbl B3BelLIeHHbIe CPe/IHHE H B3BelleHHble
MeJlHaHbl OTHOCHTeJILHOH Macchl HeHTpaJibHOro BOJA0poa
B OMHAX M0 3Be3JIHON Macce ralakTHK U M0 creluduue-
CKOMY TeMITy 3Be31006pa30BaHusl.

o6Jlake ToueK, HO cMellleHa Ha (akTop 2 B CTOPOHY
MOHMUKEHHbIX TeMNOB sSF' R OTHOCHTE/NbHO MeJHaH.
Ha rtpetbeii, ocHOBHOH, MacuiTabupyiouled 3aBUCH-

MOCTH — TEMIIOB 3B€3ﬂ006p330BaHI/IH OT 3BEe3JIHOH
MacCcChbl TaJlaKTHKH, — KOTOPYIO Mbl IMPOBEPHJIH 10

cBexKUM KasmopoBkam o63opa XGASS (Janowiecki

et al. 2020), ranaktuka mnonajgaer HuXKe TJIABHOM
MOCJEI0BATENLHOCTH H OTHOCHTCSI, CKOpPee, K «3eJe-

Hoi nosnHe». To ecTb TeMn 3Be3n006pa3oBaHHsl B
NGC 5173 HeckoJbKO MeHbllle, YeM y CHHPabHbIX
rajakTHK TaKoH »Ke Macchl (M C TaKMM 2Ke KoJuye-
CTBOM rasa). BosmoxHo, (pu3uka 3TOro oT/iHUHS B

TOM, uTO ra3 npuxoaut B muck NGC 5173 He ctporo
B MJIOCKOCTH €€ JIMCKa — KapTa MJIOTHOCTH MOJIEKY-
JISPHOTO Ta3a MOKAa3bIBAET BBITAHYTOCTD O] YIJIOM K

6osibliIoN ocH BHelHUX H3odoT (Alatalo et al. 2013).
Kak mbl nokasasu Ha npumepe BbIOOPKH SO-rasnakTuk
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C TMPOTS?KEHHbIMH Ta30BbIMH JMCKAMH B HallleH pa-
6ore (Sil’chenko et al. 2019), naknoHnas akkpeuus
BHEIIIHEro ra3a Ha JIMCK TaJlaKTHKKU MPUBOJHUT K pa3o-
TPEeBY €ro yIapHbIMU BOJIHAMH, U 3Be371006pa3oBaHue
MOJIABJISIETCS.

5. SAKJIIOUEHHUE

C nomotpio GoTromerpa ¢ nepeHacTpanBaeMbiM
y3konosiocHbiM ¢uastpoMm MaNGall Ha 2.5-m Te-
Jeckorie KaBkaackoil roproii o6cepsaropun TAMII
MI'Y mbl uccsienoBau 3e31006pasoBanue B 60raTon
razom rajakrtuke pansero tuna NGC 5173, kotopas
JI0 CHX TIOp CUMTAIaCh JJIMITHUECKOH. Dbl moctpo-
eHbl U MPOAHAJIU3UPOBAHbI KAPThl raJaKTHKH B Y3KHX
MoJ10cax, LEHTPUPOBAHHBIX HA CHJIbHblE 3MHCCHOH-
Hble JIMHUM HoHM30BaHHOTO raza Hea, [N 1]\ 6583 u
[O ] A 5007. O6Hapy»KeHbl KOMIAKTHBIE KOHIEHCA-
LIMM B SMUCCHOHHBIX JIMHUSIX, 0COOEHHO BbIIEJSIIOLLM -
ecst B iMHUK Ha v aBaistionecs o6acTsMu 3B€31006-
pa3oBaHusl/MOJIOALIMU 3BE3HBIMU CKOMIEHUAMH. [2-
jgaktnka NGC 5173 Gorara razom, KOTOpbIH, BEpOSIT-

HO, ObLJI COBCEM HEAaBHO aKKpeUUPOBaH ¢ HAKJIOHHOI'O
10 OTHOLIEHHWIO K 3BE€3JIHOMY JHCKY TrajlakTUKH Ha-

npaBJieHUs]; B 9KBATOPUAJIbHON MJIOCKOCTH a3 MpoTH-
BOBpALAETCS OTHOCHTENLHO 3Be3/l. CyMMapHbIil TeMr
3Be3/1000pa30BaHusl, KOTOPbIH Mbl OUEHUJIH MO YJb-
TpaHoJETOBOMY TOTOKY, HECKOJIbKO HHXKEe TeMIa,
CBOHMCTBEHHOIO CMHPAJbHBIM TAJAKTHKAM C TaKOH XKe
3Be3JIHOH Maccol u Maccoll raza — NGC 5173 pac-
roJiaraeTcsi Hu»kKe rJIaBHOH I10CJIeJOBATEJbHOCTH, UTO
NPEeNOJ0KUTENbHO CBSI3aHO MMEHHO C HAKJIOHHBIM
HaTpaBJIeHHeM TIPUX0Ja Ta3a B rajakThKy. MoliHbIH
MOTOK ra3a ¢ HaKJIOHHOTO K IIJIOCKOCTH 3Be3IHOTO JINC-
Ka HarpaBJieHHs], BO3MOXKHO, COMPOBOXKAJCS pa3BU-
THEM B ra3e YAapHbIX BOJIH, UTO B TJI06AJbLHOM CMbIC/IE
MOAABJIAI0 3B€371000pa3oBaHue, HO JIOKAJbHO MPUBe-
JI0 K (DOPMUPOBAHHIO KOMITAKTHBIX MACCHBHbBIX 3BE3/1-
HbIX cKorieHu# B nocseanre 100 muH. JeT. YnapHoe
B0O30yKJleHHe rasa, HaOJiojpatolleecs: BOKPYr 00Jib-
IIMHCTBA M3 3THX CKOTMJIEHWH, — 3TO PEXHUM CTHMY-
JIMPOBAHHOTO 3B€371000pa30BaHHUsl, COOTBETCTBYIOLIHH
TOMY, UTO OOBIYHO HAOJII01aeTCsl B GOJIbLIOM MEPKUHTe
B CJIMBAOLIMXCS rajiakTHKax Tuna AHTteHH. C yueTom
[IOUTH COJIHEUHOH METa/VIMUHOCTH ra3a, OLleHeHHOH 10
CHJIbHBIM 3MUCCHOHHBIM JINHUSIM B CTYCTKe C BO36YXK-
neuuem tuna H I[I-o6sacty, Takoe couetaHue CBOUCTB
[I03BOJISIET HaM ¢J1eJ1aTh BLIBOJ 0 ToM, uto NGC 5173
MOrJIOTHJIa OUeHb GOoraThlil Ta30M CIYTHUK Maccod He

menee 10—20% oT ee cO6CTBEHHOI 3Be3IHOH MACCHL.

BJIATOOAPHOCTHU

Bblpaxkaem npuaHaTesbHOCTb AHOHUMHOMY pe-
LleH3eHTY, BHUMAaTe/bHOE NPOUYTEeHHE CTaTbU KOTOPbIM
M03BOJIMJIO 3HAUMTEJBHO YJYULLUTh IpeacTaBJeHHe

HalllMX pe3yabraToB. B pa6oTe Mbl M0Jb30BaJHCh
nanueiMu  basel BHerasaktTHueckux gaHHbix NED
(NASA/IPAC), xotopast ynpasasiercs JJaboparopuei
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peakTHBHOro jBMXKeHuss W KasmudopHuilckum Tex-
HOJIOTHUECKUM HHCTUTYTOM Mo KoHTpakty ¢ HACA.
Hatuu pesysibrathl onuparotcst Ha myGJHuHble JaHHbIe
KOCMHUEeCKoro Ttejeckona um. Xab0OJa, B3sTble U3
Hubble Legacy Archive (komna6opauusi Telescope
Science Institute, the Space Telescope European
Coordinating Facility u Canadian Astronomy Data
Centre), W Ha JaHHble KOCMHUECKOTO TeJeCKo-
na GALEX (NASA Galaxy Evolution Explorer),
ynpasssiBiinMcsi - KaanpopHUiiCKHM — TeXHOJIorHue-
ckuM uHctuTyToM Mo KoHTpakty ¢ HACA Homep
NAS5-98034. lannbie GALEX B3aThl U3 my6sand-
noro apxuBa MAST (Mikulski Archive for Space
Telescopes), KOToOpbI# MOIEPKUBAETCS KOCMHUECKHM
otpucom HACA 1o rpanty NNX13AC07G u apyrum
rpantaM. Takxke Mbl HCMOJIL30BAJIH JaHHble 0630pa
SDSS-III  (http://www.sdss3.org/), KOTOpPbIH
nojiep:ka @onnom Asbdpena I1. Cioana u acco-
1IMallell YHUBEPCHUTETOB.

OUMHAHCHUPOBAHUE

Mbl Gsarogapum 3a MOJJIEPKKY Hauleid pabo-
Tbl MeXKUCLMIIIMHAPHYIO HayYHO-00pa3oBaTe/bHYyI0

Mkony MI'Y «®yHnnamenTasnbHble U MPUKJIAIHbIE HC-
CJIeIOBAHHST KOCMOCA».

KOH®JIMKT MHTEPECOB

ABTOpBI 3asIBASIOT 00 OTCYTCTBUHM KOH(MJIMKTA HH-
TEpecoB.
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3BE3/IOOBPA3OBAHUE B JIJIMIITUUYECKOM (?) TAJTAKTUKE NGC 5173
Star Formation in the Elliptical (?) Galaxy NGC5173

0. K. Sil’chenko’, I. S. Proshinal, A. V. Moiseev 2, and D. V. Oparin 2

!Sternberg Astronomical Institute, Moscow State University, Moscow, 119234 Russia
2Special Astrophysical Observatory, Russian Academy of Sciences, Nizhnii Arkhyz, 369167 Russia

Using the MaNGaL tunable-filter photometer at the 2.5-m telescope of the Caucasian Mountain
Observatory of the Sternberg Astronomical Institute of Lomonosov Moscow State University, we studied
star formation in an early-type gas-rich galaxy, which was until now considered to be elliptical,—
NGC5173. The gas has probably been accreted in the recent past by the galaxy from a direction inclined
to its disk. Star formation that we observe now has led in the past 400 Myr to the formation of compact
massive clusters with shock excitation of gas around them—a star formation behavior corresponding to
what is usually observed in the interacting Antennae-like galaxies. In combination with the almost solar
metallicity of the gas, this allows us to conclude that NGC 5173 has assimilate a very gas-rich companion
with a mass of at least 10—20% of its own stellar mass.

Keywords: galaxies: elliptical and lenticular—galaxies: evolution—galaxies: star
formation:—galaxies: individual: NGC 5173
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