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A% ENFERBEFHRRERZ —, M33(NGC 598) ZRL 2 R FAHI A 0 SR
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AN AR, KSCHE SeRT M33 RS SL T AL ALAL, [ 58 T s AR R,
RGPS T AR DI Fh AL 7S AL, B8 T M33 MR BN, HBHRIR, A2l ERR
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WHARE. X B LR A e ik 2 R AL 2 AL B R AR e 2 (491

BRTET LR R, S AR Y BT LI E B Ak i % (6] ) {HJR TR R R R A I
% B R BB ARG, RS TSN B T R R R R R i D X — X R
fE W81, @R, MERFR/DTESFERER, T ESBER, £RMSKERS %
W ERE, BFWMANGEEEE HEE, Garnett(2002) ) 35 H X MESE R EAY T B R 20
BetE R V, ~ 125 kms~! fBEIRE R, Tremonti %5 A (2004) 10 F i SDSS i F 5t K Bt
ARRFEMTEOS T TAEWIES T X410, TR RAEEIEHR, AE—
WA S FERMR TR MY (1) WEELER, HEEE KK SFR KNI FREE
BEEBALE; (2 ABEEREWHRERY IMF SEHIIANRERRN. I THTRER
Ve a2 135 km-s~1 21 | BF LR J2 R A A PR g — 30

M33(NGC 598) EA R RBEFHIIEINE R, AT MHEEE R RS E LR, Sir
SR £ 1y 2% [ A Hb TV 2 2 B (13~200 | M33 BAGEMMAEIRE R, T EEAEY
HEEMAER, AMRBEXHAMK, SFR REFEHITEMAIM, Prel M33 Bl RIER
RALE TR AT 218/ B r.

A SO0 M33 By T AL AR, A58 T NIEAIINA R R, B T PR (e
WEOE X NIE) b, BGOSR TR REEAL Bl %R AR, HEE LIRS
Wrsghn, MEARFIEEE SOREE TS, T M33 BREE/N., BB, A5 2EmERE ST
R 5 &AM, AR T 18 T AR RR WAL, iR TS5 SFR BIE N
BITER]. EHE A @ VAR I M33 (& FORIRRE, M T A e 7 s BB s 72,

AXHMTERVE, SFR. WEEE, JNIERELL Mo -pe? - Ga™' AL,

2 M33 I AR

2.1 SREEE

M33 JeA< B R B B/ MBI R R (Sc A , i 56°, V B MIEIE Ly ~ 5.5x10° L 21,
FAANFE 28R M33 EEB R Z AT 800 ~ 920 kpe 8], % F B (238 1 R 1 42 A
B JE6E 2B FH 840 kpe(Bll 1'=0.25 kpe) 2, M33 LEEREK, HOTLKTREM, wE
e, tEE 5ANR ARG EAERMITS.

HHMAME, M3 E2MEEE., MOCENRRER, BREMNHEY TRMAMN
20% . H13h BRI RIE M33 HE S REZN (3 ~6) x 10°Mq , T LI 75 2] # A 4
AR TFEBREN R 24x10°M, 23 | Hilt, M33HASKELSSHES THNA,
AL S A N s o

WatiliE B B K B RT R ERE, Regan Ml Vogal(1994) 24 B EI LM tR K4
AR 1.9 kpe M1 1.3 kpe . K EEFCE EBRA TEERMTTER, BEMIRKEAEREEF
DR BERE. T Corbelli (2003) 231 £ AFEd X CO gy, B4 TEMRKAN 2.5 kpe,
Em AR, WA SARTEE R AH 7.8 kpe , TR TEEENIRE. XSRS
A HBIERE, FRAETERM NS, SR % B TR % .
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2.2 KX SFR OAEEZELE

M33 ) HI R % B RE— ok A 21 cm JELRANEM 2325~27 | Corbelli £ A (1997,
2003) 2327 FF 21 em JELRMEL T HI (AT RERE B, BRISTERELAN 2 x 108M ,
HI B4 25% 2.2 x 10°Mg, . B4h,  Corbelli 4 A (2003) B3 s@nf g RIS THE R E T
Yy R R R B AT, PR AR 1.28 kpe & 2.43 kpe . Rosolowsky 28 A (2007) [28] 254
Engargiola % A\ (2003) 2% Jz Heyer 28 A (2004) ") {5 T4E, FFIA 45 m Gt B SHmEE i,
25T Ha 4041,

ASCRAT Corbelli 25 A (2003) 231 1 HI 38, UK Rosolowsky %2 A (2007) 1281 () Hy %
P&, ZEE| He (UM FEL N (HI+Hy) MR 1/3, FHILRSMAEEER 1.33(Dm + 2h,) 5
F, mE 1 e EEPTR. FE, EFYRAREEZEESMRA T Corbelli A (2003) [
BIZER, ra =243 kpe . T2, F A EHBSA BRI B A AMER S SR B & SR o A1
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0.01 M B ST RS SR |
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E 1 A&k SFR &%
RS E B 2= /7% Corbelli %A (2003) 1231 gy HI B85 W, 290778 H Rosolowsky %A
(2007) (281H, WA, 2 0FE AW R HI . Hy WSS ST S 1.33(Sm + Si,) 5 FENEERR
& SFR #E%EMN: 20BN Boissier A (2007) MUV sk BOWM BT, 220=f% Hoopes %A (2000) [33]
3t Ho SIUFTR, 2507078k Heyer 45N (2004) (151 fy FIR B BOWMIFTS, ZS0RAREN Zasov £ A (2006) 132) 3
it UV X FIR 3Bl irfs.

JELIXT S ZLAMF AN, A AT E AT K LAEXT M33 e B IE SR #E T T .
Engargiola 2 A (2003) [29) F| f HIT X @gWEMI L +15 B4 S8 SFR A 0.24 Mo-a~! . Magrini

WM pc?-Ga'l
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&\ (2007b) B9 1 Gardan A (2007) BU NSFEE SFR A 0.4Mg-a~ M (0.3 ~ 0.7) M-
a~t . FIFLAMIEAE, Hippelein & A (2003) M @i = FORRIAZ IE A AR RIM R SFR
A3 RJE 0.33 . 0.35 fl 0.69 Mg-a=' ., Verley A (2007) 200 F|F] Spitzer NEMFEF] 5 kpe P
B SFRJ 02 Mg-a~' . Heyer %A (2004) 1) WA HZASMERITHT SFR, FMUEHE
F o TEM BT ER Schmidt F5%C n 42514 1.36 #il 3.3 . Boissier % A (2007) 19 |
Zasov Ml Abramova(2006) B2 izt UV 45 FIR WS 2] T SFR M2 M40, WK 1 8T’
TR, GREADUMSER, M33 B SFRTE 0.24 ~ 0.7 Mo-a~ MFEEA.

Bl 2 /R T 7E M33 B <S4k S SFR HHERR, H SFR AE 1 24
PR 4R, WTULES] M33 SRR L HABITARE R B R RN, kS SFR AIREH
AN, R/ T (R EIOE) SAEM SFR W% EA R R, MEERmr (R
[B) PO T 2 B AAR, B e RAn R T &t K-S @ ¢ = 02550 . W50, 2t K-S
ERE M33 ByWI 45 SR AAAF.
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Zgas(r)/ M, .pc?
B2 SEHHEES SFRIE%ENRLR
ER Sk K SFR fH%EMMUBKE R 1, SEFR RZ WM FH AR, WESZOREAERE/ME, TRasZ DR A
PREKAL, EIP AR T 20 K-S @ v =0.25X01 f SFR EHESKEMEHEELR.

2.3 SBRFESTRFEERE

MAEE AR YL, FEEA UL EEHESREENUNE, B8 THEERAITER
B R sy E R B, Eadat HID X, B AR B | 7 EARE = B9 DA RBECRRA BT iy
WL, AR R ERIESEAETEFEREE, O fl Fe (BEEELAZH (—0.06 ~ —0.07) dex/kpe , T
M33 1 i M B e & R E R RANE R — B8

FEAM R L MR, M33IPFEAHRMAERYRMFEESE. & T HI XKW
GG M AR E] O By = B Bh B L AIE 29K (—0.11 £ 0.02) dex/kpe 3949 Willner fil Nelson-
Patel(2002) AU M T M33 £ 9.00E 0.7 ~ 6.7kpe B 25 A HIT K3, 53] Ne W M4
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B FEBEBRBEZ 0 (—0.034 £ 0.015) dex/kpe , HLETHISEIM O FEBEFRZ. d1 T Ne fil
O & SNIRATEN, BEMUNEKERIE, EMFERENFEERANZARKHE
A, BRAEMEME 3=, 503 B R EAER WA TE Y A #ke.

i, Crockett A (2006) (2 %F M33 BEH.0> 1 ~ 7 kpe B 13 4> HIT KHE4T T O61%
SR, @A IR, T HA Y O R Ne B, i1 2] Ne B E A (—0.016 +
0.017) dex/kpc , 5 Willner il Nelson-Patel(2002) 1) % B—3, Mifiltit5 T O WEEER:
B, #35 (-0.012+0.011) dex/kpc , 5 Ne WHEEMYIE, HBE/DNTZHTHILER.

AR B /MEAR,  Magrini A (2007 a) 3] % Rosolowsky FI Simon(2008) (4]
FFERH HIT KAEARS M33 BB AT T RFSE. @ W 72 R R STER,  Magrini
N (2007 a) 43 fBFNTE 2 ~ 7.2 kpe A O EEFEHN (—0.054 & 0.011) dex/kpe . G54
ki HII KAMEZBARIR O £, Mg TRRYFEHE: FOKE (r < 3 kpe),
—0.19 dex/kpc ; AMBEIH (r > 3 kpe), —0.038, dex/kpc .  Rosolowsky F1 Simon(2008) 44 %
T Keck/LRIS Xf O E MM, 45 T 58—t 61 4 HII XELER, 7E 0.2 ~ 6.2 kpe WHEEHS
FEA (—0.027£0.012) dex/kpc 5 Ne ZLAMUEBREEA—3L, (h AR MER O FEBEF.
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B3 O, N, S, Ne., Fe@yEEWl
HAZL I Pk Urbancja %A (2005) 149 Xf B AL E AN, 250 =ATHE Monteverde %A (2000) ) %f B &
FAE RN, 206 A 2R E Magrini 2 A (2004) BY 3447 ERE Z AWM, BT O=A%E Magrini 2 A (2007a) 1431
St HIT K, 2 0B3% A Crockett 2 A (2006) (421 3¢ HIT KAWT, X3 H Willner fl Nelson-Patel(2002) [41]
S HIT XA, Bazi)yHesk E Vilchez 28 A (1988) 391 xf HIT KA, B OFAERE Kwitter ZA (1981) [45]
St HIT KA, sz Smith (1975) B8] 3 HIT KW, ®E=MAERE Barker %A (2007) 171 % RGB fYM
W, HEIPkE Tiede %A (2004) 52 % RGB X, ®EHEME Kim %A (2002) 53 %f RGB #3.
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TR 1 FE 3 AL T HITE AR M33 A FERENNE, TUED], M33 @+
BRI EE RIAA—B, N EZAPA: — I w715 i 250 € I TER KA
B, F—J7 AR BA A S,

®1 M33 MWEEHE (dlg(Z/H)/dr) RRE

MR R PRI N O Ne S 2% 30k
/kpc /dex-kpc! /dex-kpc! /dex-kpc! /dex-kpc™!
HIIGE2) 1.0~ 5.7 —0.13 [45]
0.2~6.5 —0.070 £ 0.008 [39]
04~6.5 —0.127 £ 0.011 [46]
0.3 ~11.0 —0.19 +£0.03 [47]
0.7~73 —0.012+£0.011 —0.016 £0.017 [42]
0.7~73 —0.06£0.02 —0.054+0.011 —0.04 +£0.02 [43]
0.7~ 3.0 —0.19 £0.08 [43]
3.0~73 —0.038 £0.015 [43]
0.1 ~6.2 —0.027 £0.012 —0.015+£0.024 [44]
HII(IR) 0.7~ 6.7 —0.034 £ 0.015 [41]
BAEE  02~41 —0.16 £ 0.06 (48]

3 M33 fuEmE i Al

AR AR B L 1 2 A B SLE AL B R O E SRS, BRI [ B A, B 58 it R
WM (Ziin = 0,0 #H, He) AIKZHILM, 1E ¢ =0 B Sioe(r,0) =0,

BRI M33 LS BT Y USRI Mo (ty) BUA 7% 10° Mo, FRBEISLL Mo - pe?
NN EE AT W AT S 2T 6 e 18 A

Shot (r, tg) -5 (o,tg)e—r/m : (1)

Frthi g B 243 kpe 2, ¢, G SAGERE, ARy 13.5 Ga . FUOTIME So(Bh Mo - pe?
KB T BT Moo (t)

Mo (t
B(0n) - 52

(2)

3.1 RERIMA

ERE W AP KB ER LTI EENBRAMERAE. NHE L, BR
FLHR R TARB R A, nPad AL F veRE, T ELE AR A 3R 2N B AR B 2 S B TR T
R, 5L, EEZMINERERRAEE (RERENTE) BERFEALETHIHER
fate DY ORI, SRR EVRIINRL B R AR RRAG B 5T H AR AR AR AL, MR E—
MR, TENESEZ RN AR, HI, A EE T, —BoR MR R I
BRI X —E R,



3 3 FH®E, FA: M33 s 209

SR Z Y B E R AR (infall) AN (outflow) PAJ7TH .

WG E T B RS EFR A AT Sl s AR B 2R & B, HAr, RAH BN
VIR (R ] 7 2 B AL AR LAY UML) RERS TR Y BE N e 580K, HA5H 0
HHAR BTl BT ARAAL. H TR TR N

Fna (t) x et (3)

Yo — 0B, SEMRERENSRRT 2R, MY THEHAR; 47— o i, U
RAURSETHRE L, XHENEREE ERBE, BETERI a2 S8 R, TR R AR
AR, UL, AR

finp(t) o<t/ ()

AR, FRAb T LABRBREE, X T IE AERI AR 2] AP R ARG, B A TR A 3 0
MZHTHIR, BIEELNERROTRER TR, 4 7 — 0B, M TEMABRA; Y7 oo
B, SRS TR EIE L. X R VR TR AT AR Z N TR B AL,

HNRUIE A 22 IR T AR A W B PR PN T R RE R, 5 H B AR B ShREsE I,
YR PR HORARERT, R ERRR, SR RRAZ R R E P ERK
o B ARREI B g B AR FR AR o SCRAEER SR P il EE R B X G R
BN AR AHERE, B RSB INEE RS SFR IER 1 .

Jout (T, t) =b- W(T, t) . (5)

SRR IR RS YN RN SR EEMA. b TRERNBIHER, HIEER
RAEREARM AP EERER, MAEBRRR RX R/ PTERER P — R AFZEERR
Hy S

3.2 [EEWME (SFR)

Kennicutt(1998a, b) 6495 LBIAEERE R K ERER D, BN T SFR WEE
HRRHEEAREHERE. RIEEREE IR, BERNMEEESBCRB e fE
Q(r) FAR. TR TR R X BRI i &R B e B AL, 2(r) ocr™! . Boissier il
Prantzos (%) i1 ¥R R FALBBIIT, £ SFR H:

-1

v(rne) =015 (ne) () (5m) - ©

HAt Vi Al A, R TARKE 7L R R AR SRR THFFE M33 b5, W
BARNTERHCR A THEE AR SFR .

-1
W(T, t) o Eglég(r, t) <%> ) (7)

NN £ BE L ed, Heyer 25 A (2004) 191 B IS AR K SFR B4R 6] T 35 BE 40 A7 iy O 25
R, WET Schmidt B/ ¥ =e- I3 WIEE n MRE ¢, BRIWSAESERR:

v (r, t) — (0.0035 + 0.066) 522007 (r, t) . 8)
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KR SFR X WIEE AL TEE M, FoBH W% SFR AER 25 AT I R fe
B, e e SFR BSE R,
3.3 VEREXRY (IMF) B8

FIEG R %Y (Initial Mass Function, IMF) FE I £ R AR R, R A BOEH
AR, EfR T AL E] Py e AR R R ROH R R AR . IME RO R R R
KPS R AR B, WHMTREREA, 2o, EREAESEH2ER, &
SCR 2 Kroupa S A (1993) 197 43 i i Z 48 50y R IMF

0.58 m~13 (0.08 <m <0.5) ,
¢p(m) =4 031m=22  (05<m<1),

0.31 m=27 (m>1) .

BEMR RIS, R IE R,

ARITTRA RS FETF R EZER R, R T —% CNO R R AT i PSR EEE
M A, Rl &ERE TR Rl RREEEER, SRR (KT 8Me) R, A
K H Woosley il Weaver(1995) 18] 25 i iy 15 £ BEAR SC B 7= 4; Tt T AR MRS (0.8 ~ 8 Mo)
HITEE, 23R van den Hoek Fl Groenewegen(1997) (691 25 Hi iy 55 = B AH & 0 77 4.
3.4 EXFIE

b2 AL Wy B A 7 2 5 Chang %5 A (1999) 70 B R A — 8. fi1 T M33 J2& A I AH X
B/ANER, HASCEEWEASBEFZRT IMNE, IR T 385G 2R & F BEE

RERK.
HODTEEAR r AR PR B R A B, SR B AR | Foe R Z A
WAL TN
D i (1,0) ~ e (1) (10)
dﬂgzsﬁ(r, 2 =1 (r, t) + E(r, t) + fin (r, t) — fout (r, t) (11)

A0S (o
—l—/mloo MY; my (r,t — Tm)gb(m)dm
+Ziin fin (7‘, t) — Zi(Ta t)fout (7“7 75) . (12)

A fonry ) A fous (o £) 521K TS RANIETR: b(r,0) KRR (SFR): o(m) AR
BERHC (1M F) X ERUFRBSEIY (0.1~ 100) Mo; E(r,£) AR EAE L 90 FRELZRR A I
HSEEER, E(r,t) — / (10— e Yoo (s — o))l o TNy m BOHELERTEZ & 7

me

Bls Ziwm AWESETER « REE W, XEZETEIMAERITE, B Z;m = 0(i #H,
He); 7 M1 m, ARIERELD m §91EEAF 6y MIC TR SREER;  me NAF A IE AR5 THLRT
RN RV
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4 FARIGER Jishie

M33 Z2— MR AR, M31 /AMREZHIEASERER, ©&E — R ARE I B
i, BB AASRARE BRI A, HIRA e R R, Bk, ASCTERIEH, XX Rl
W& TE AR5 3T ABFSE, FFHe T AR E B Y& BHAR RIS B 5

HHSHEER SFR WHIRE ¢, WEBHR = FISNT LB REL b .

4.1 IPGEER (fina xe /T)
e TREH NIETE
fin,A (r, t) = Aa (T) e /T (13)

Je— PRI AR P T ARAR R, TR B ) 1 IR R AR PR P . He Aa(r)
H—AL R %L, BPRIsRmt 2B PR, W] d AR

[ [ (1) = fon (1)t = () m

4 Boissier Ml Prantzos(1999) (66 E4R 2 g b 22 AL BF 75 AT R IR E TR AR, 16
M33 HEF R ABIER K-S ERR:

sa(nt) =0 52 (ne) (1) (19

ZIEF| M33 MR R EEE K LRYZEE, B M3 #y < KHHEOE" -

Td* 1.3
= — =4.5 kpc . 1
8x 55 =45 kpc (16)

o =Teo,MW *
Td* MW

EHSR.

Bl 4 BR T W7ERHR  BURRIHR (1. 4. 7. 15Ga) B, SEIEFRMMER.
UFEH, XHE—D5RR BN SFR, SNTHEERR SRR, MIMNTHEMRK, X
FESBEANTWAERES, aoaREMR, AN —NERR, 35S E
R AR R, TR B T IR S

7gh, B 4 BaRAEER 7 ML R A U T ILA T

(1) WEEHIR — 8D, BIWRE SRR TR, TREMMSE Ty, SR EE
FAE o BRI K

(2) @2 5 WM 29 RAR L, AT LA H B 89 P9 7% I AR R A & M33 B S 45 2R
AR E K E S AR, W EAE, HEEMRREER, MEKKNERR (07
Ga 1 15 Ga) EAF & &ML, HE UL Z AR D, X 3HT M33 I 2 1o PRk 51 44
M. WL, BEehE s S U REENERERK, Wi M33 HALR
RFesy, HASCHBSE R —3.

LA 9y 2Lk iy B4 AR 1 43 A W IUAELAE R 29 RO 1, TEFTARBERL R e, = 0.028 RETS BB 6
)
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B 4 MBIE K-S @R TRAARMNERNRE, &M SRRIFTS R
ZFIN BRI TR A SR REEERE,. SFRE®ERE. SAhEsaRREIERRREEERE, HHNEST
KKK O . N. S, NeWHRERE. FhHFELSE 1 MK 3 ME, 8. SRER. KBLR. TR HERR
T=1. 4. T7#H 15 Ga RFABIEIZER,

(3) H1 T 2R ELBHA h ML E AR P AL, R T REEAR AL TR 7(r) , &5
RN E S RIACL. BTH W, X T2/, NERRING 7(r) BB e 2
AL T 758 TR FHORE VRIS, FRAERZRR/D, LB M FR AEORH 7%
W7, TEA LEER AR 7(r) . FITERHE AR5 A, A SCHOR I & #
EEPAR 7=15 Ga .

B 4 B GREFT LA H, BIMER BRI ERR (15 Ga) , AT o TRFE
E I R ISR, HEERERbE. M33 B FASERER/DN, 5IRSHS, &
A5 % B B R SF R R S BCURSNR, N E R 2R, HRERNETHER
FRERER. B 5 & THRAPSINIMURHIEER (fouw =0-v, B b=0, 0.8, 1.5) :

(1) FINSMRLAE, &R+ EERBIABIER, FEBEAF, MR, SFR FRHFEH
W RE . SRR IASNE, A T GRIEB SRR AP G ISR, |REAEL
MR B L, SRR TR EE, HECR Y TR T AR R,
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r/kpc

B 5 fBIE K-S @B TIIARFEINLE, &R RSB mR S
AN BB RUCH SRR ERE,. SFREHEERE. [T 0SB0 M ER RS ERE, A7\ B2 TRKKA
O . N. S. Ne WFHERE. EHEESFE 1 FE 3 PR, S8 B, TR IIMNLRE b = 0,0.8,1.5 AYBRIZHRE,

(2) SMFXT AL N ER A F AR R T AR, 6 kpe LRy FEEHTBIEL, 6 kpe FME I
FEFEARRL, B VIR R, X&F AN E RS S HEEE MR BIE Ry, B
SFRIERTHNE, FrLlMitE 2, XFEEREm HRRE K,

(3) SR Z, FEMSBK, WE 5 WERERE, MT M33 pL 2L 5 SMNR
HEMMAR;, (HEINRLZ, XaH15 Ne EERMK, SARHI b = 0.8 BHHy4E R,
W Z U, INRERIPSET SFR .

GELPNR, X THEIER K-S @8, SRAERINERR (1 = 15 Ga) FIE 4B IM (b = 0.8)
ATt B AP AR, (H o TR FEEVISE, FEREREE.

4.2 WWFHEE (fi,p ot e /7)

T YPHEERL, HNER e IRE0ER, —HF I ARSI NEER, S ErRESR
PR EER, XTI SAE S SFR NTHFAESUA, BRIERE. mRASE R KR
(A Mg -pe™2 - Ga™' R H4L) BUR:

finslr) = A(r) £-e77 an
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PR R R B I ) T2 TG N, IR ENIE(EE AR IR, KRB R TR
R AL PR R, o e — L R R A (r) B FAGE:

[ [ () = fon ()t = B (1) (18)

Bl 6 A T PRI AEIRAT Pa(r,t) MBRALRAESR, BIALERAE R 7 = 15 Ga
FISMR R b = 0.8, HARIONPIARHRAL, REOSONRARA, A Ay B R IE K-S
BRI (ca = 0.028) WIFLL FHIMBISER. TLAEBITERT A HMSHAZWEL T, R
B FEACVA R TR BRA A AR, E2r Bl m A s, N mREz S 2
AL SFR H# RS PHRAA &, R FEEREK. X555 PUHE —2:
R AR 2 A 7010 E 1 REG T, O T ARG R AT 5, AP TR M KRR e,
B eq = 0.059 B HEERTER B L LT,
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K6 WFARIAERAT, HEBIE K-S @R8I M E RIS R R a1
ZFN BRI TR SR BT E E R T, SFR HEERE. ShaoSBRBAEEREREERE, A5\ LB THK
WHO. N. S, Ne@EERE. FHHRLAFR 1ME 3 Jn, HHERNEN 7= 15 Ga RSMNERE b =08
BLLAPHREE TBIE K-S BRIEARELSR, RAKHNRPRA T, BE K-S ERAH ca(ca = 0.028) FEMHE
BT AR AR, WL AWBEE T, BIE K-S EHAR co EUTHEIG (co = 0.059) FIBEIRAELR,
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FLAEE], AT MM LR, FERMARNEEXT, RARERER K NERTR, &
BT M33 Y S 2o 15 AR 1oL A2 T2 ¥ T AR

Bl 7 43 T IE 6 R A AR T AR R R, BRI, BEERE,
B SFR URESWE & REER [ aiEie. aTLLE

(1) 45 BT i A 9% 3 0] o ik 20 w8, T 5 328 8 M AU, T VR AR AL 2R ) ) 4 i 220 3 R
RAK, Wl B )AL T 2 8 38 K, AR AT T 8RB WP IS4 15 Ga, IR IGBL 4 W K
BT g,

(2) BRI SE AT LA i, e R4, I 40 AL i PR B B 1 < R BT BB i T )
PR, Hit SFR R g, SEHEERBERERR. W2 TEANEH, A%ERE
ik, HESKSHmELR, NMIAEREARKE, SFRZHER, HENERERZH
IR TR g 45 2R

2

1.5F

fin/ My at

W/My al
Rk

O ey O bl B
0 5 10 0 5 10
t/Ga t /Ga

B 7 PIFARINEEAT, HEIE K-S EREEI & My B R RE R [ ##
ZRINEBIT RN B NEERK S SFR BERFEKEA, ARIN ERITRICYBRE (LR, RENER) X8
SEES G EEER FAEL. EH 13.5 Ga QSRR EAHEERASHRNE. BEEBRNERT © = 15 Ga MSMNLRK
b=0.8 ., BRI APHEHE (eo = 0.028) MR, HEARBBM (e = 0.059) HILEHR.

5 1ikHEL

LR T A BRI R ALET AL IER B IE K-S @RSk HiR SFR, FFXARMHE
PIEARIEAT T e, T Heyer 28 A (2004) 151 F ] M33 WS AT % E & SFR W% ERMA
A3 AT R 25 A5 F] SFR K-

Uy, (7‘, t) =€y - Eg;; (7‘, t) . (19)

fib 125 H B B ARV LG e, = 0.003 540.066 . 4 BIAIGE X FERY SFR BY, HEBES MM



216 X X ¥ # B 21 %

A LS RARFF, W SFR B E WL EMFF. BT Heyer % AFERLA B BT R #9
Sgas VAR T Corbelli(2003) 231§ HI 6 %5 B 40 A7, BT LA %R Ho F1 He BITTHR, o &F
N

Bl 8 SR TH4EHAIF 7 =15 Ga fl b= 0.8 Bf, Heyer 2 AZ5 1 SFR(e, = 0.003 5)
DI R AR BLeAE SFR(e, = 0.000 5) fI25 5%, WNEIFATLIBIR A 1, Heyer 5 A W55
FH SFR HEBEESHELS, RHELE, WFEdm. MK e (e, = 0.000 5) J5HIHIAEL
25 SRR H B A A 295K
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K8 SFR R Schmidt 5% n = 3.3 fiBRARS, SRR I SA% Fe A
EFINERIT R AR EEZ ER R, HEREEHEERE LA SBRER, HIINERITHRKKY SFR BHE
BEKE O M. EFEELARRE L fE 3 Frn, WMEERNERT 7= 15 Ga HSMERE b= 0.8, BLAMEL
KA Heyer % iy ERE SFR(ep = 0.003 5) U KBA A SFR(ep = 0.000 5) HYZER,

HBIT K-S B va(r,t) SR, PIFHEER SRR R LS R AR AERT M33 1S
PR, fHE, SFR SRR T 3 B A 20 R ARMFR A I, (HUZ o (r, t) B EE
Ai a3, TE5 kpe WELZ a(r,t) KIBBEERET-, 5 kpe ZAMBEERBE, 1B iHy
WL FFTCIRFALE., BREREIFRAY LR, M T Schmidt #5850 n &k 3.3 SIER).

Zi LB, ASCHE @A AR R E P R AL A A, 7E SRR A SR BV HE SR T X
M33 W fERIE U S AT T HF 5, BRI

(1) FER BRI AR 7 AISIASMIUR, T & BB SR ) R AL 22 AL AR Y 2 1E K-S
TERE a(r,t) BEBCHF BB DR L3R, T i AR S SFR A2 1A T 2 BE oA R 865 15 21 6y
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SFR y(r,t) BASRIEE RS, HE, SFR MG, HSEEMENTIMNE, SN
HA—E, XIEFH Schmidt 155 n #ik 3.3 FIEH.

(2) v i PHAAHAY, BRI ARARAY, 7E NS IR B BB, A AT LASS AL R 4 8.
BEORUL, RARMGBEATS R M33 WA S BT RESEE B, e
P R A ZAR AR BT R AR . X M33 AT R B & & A R 2 SR R B R R E
o, Wl TR AT, BRI .

(3) X M33 Wy &R FERF TR, SNAHICEERA MG, TERIMAINIAET, M33 HLE
SRR IR T WAASMIUE, 6 kpe LAWBIFEH R, 6 kpe SMAHFE AR
%, PR EI A .
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Chemical Evolution of M33
WANG Xiao-yao®?2, YIN Jun'2, HOU Jin-liang!, CHANG Rui-xiang'

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2. Graduate
School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: M33 (NGC 598), as one of the spirals in Local Group, is an excellent target for test-
ing galactic chemical evolution theory. Owing to its proper distance and angular size, detailed
observations of present gas distribution, star formation rate (SFR), and abundance properties are
available.

In this paper, the authors have established a chemical evolution model for M33 disk. They
adopt two infall formulas, representing the collapse model and the accretion model respectively,
to describe the growth of the disk with the advantage of ignoring complicated processes required
in a Lambda CDM cosmology, and the influence of timescale 7 has been discussed. Apart from
adopting a simple assumption of the constant infall timescale 7, they also examine the outflow
which is assumed to be proportional to the star formation rate. Since M33 is less massive com-
pared with the Milky Way, the lower potential well would very probably result in a significant
outflow during the evolution of disk by supernova explosions or other perturbations. Their mo-
tivation for the present model is to discuss the different roles of infall and ourflow in building
the M33 galaxy disk. They would like to know in what way the model could best reproduce the

observed global properties.

The main conclusions of this work are as follows: 1) Short infall timescale will lead to low
gas fraction, low SFR and high abundance in ISM. Because most of gas will fall onto the disk
at early time, and fuel the star formation. When stars are dying, they eject the newly produced
elements and enrich the ISM quickly. No matter the collapse model or the accretion model,
the results are all consistent with the observations except for the abundance gradient if a longer
infall time-scale (15 Gyr) is adopted. These means M33 should form through the slow accreting
process. 2) Outflow has significant influence on ISM enrichment, especially for the inner disk,
but no obvious change in other model predictions. Due to the high SFR in the inner disk, more
metals are carried out by outflowing gas and hence flatten the abundance gradient. The model
results are consistent with observations when the outflow rate is comparable with SFR (b = 0.8).
Outflow can not be neglected owing to the low abundance in M33 disk. 3) The revised K-S SFR
law which is similar to MW’s can reproduce most of the observations by adopting long infall

time-scale and considering outflow in our model. The “observed” SFR law doesn’t work.

Key words: galaxies; M33, evolution



