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MR R A BER AR A 5] g ai Ak, AR SR 100 ~ 105M, 2 7], K
N (GRS AN LR ZE . IR, BRORE BIER R P RAA A 50 R B
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%t Virgo 1" (ACS Vrigo Cluster Survey, ACSVCS). Fornax H"” (ACS Fornax Cluster
Survey, ACSFCS) . Coma H"""” (ACS Coma Cluster Survey, ACSCCS) Z& 8L, LA
Jo F—Att Virgo BRI A" (Next Generation Virgo Cluster Survey, NGVS). i 4+
1638 KI5 H (Sloan Digital Sky Survey, SDSS) sf#Ri & "™ FiE 4% & & Bk B F 75
il 7 AR MR 9 HoAh fin Two Micron All Sky Survey ™ (2MASS). Panoramic Survey
Telescope and Rapid Response System” " (Pan-STARRS) 2575 H (00 Il 504t T2k 2
A FT o I FH LI ES 0 e 45— 2600 TR 2 B G B 0, a2 R rh BRI 2 [ 68 1 3
e 43 A L R RS R A AT A X e SR T RO B T AL I B R R
P, T, XU AT RO 8 1 5 R R 56 0 7 L S R T TN R i e e A
MR BB S B RZ IR KRG T — IS E AR

Hok, MAHBERE R . RGBT FUERORE B E sAiE i S 2l 20 4. B 1)
B SRR MR E B, RS B AR LB R . — A, BRIR
RHRERERF R, KRES T 5 RE HEBARRE ™™, x4
AT RE R AEAE BRI (star burst) BWHHEE RIGE RIFE SRS 556, BROIRE R &
AR — AR M) BT H B & N Ee Hoag £ RSO S B E A A 37 5k,
#HAF SEECIRE BIER & RN FH . BIRG E . SRS 5 ERAET. 2
RITEANEA S R, FFERE KA. FFERRERESAESE, MH 2T, th
SR B R AL RS, R HEE B TUAR . ST S 2, BRIRE Bl B R TR A4k Jy st %
PILEPSE

Bk, BRIEBEMATEES (Semi-Analytical Model, SAM) fEid 25 20 4E A PR IE 1)
R SAMBHEA LR AL, WEW 0T S SR i T B 2, S L. YA ST LR
WBETEHUE Ry B RGE — NSRBI I &k i, BN E R RGERTE AR, s ix g
HE TR KPR ZR o SAMH A 25 FEBROR A AT AL, 55l ) LAEdn oy — A0
WS YRS AMUAE B R Mtk A BRR R AW AT AL B3 oy, JRASIE A e PR e S5 AR AL, (HL
X2 LI AT Be 45 2 R0 B AR . ATy, BROIRE B B & b BE R AN AT Bk 32 B
SRTTRBT— 3843 ™ o BB BRI (T8 BRRSAL T U 2 28 T B 3 b 22 1]
ARV, fif o 2T R IE BTG & R A T E S EEE 0, R R SOAE A BT
FAE BB LR %A

ACVFR I E GE TR E RS B RIAHE R, RIAREYIE RIEBERAESE T, BR
RER RIS HEAE . WA HM T, 5 2 MR 7 W —gitghit; 3 HE
RIS 7 — SO R e A S A5G, BRI E BIRTE R (B8 3.1 1Y)  BRIRA
AL (5 3.2 717) « B RIIE SRR E R sl (56 3.3 19) 3867 et 4 58
G54 ST VA YA ST AR R ) — e R
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2 YL R

B35 F— R 5B R H sei (10, HST ACS™ ™, sDSS"™ %), AT &
BT REXRTERREB OSSR, S eiom. SBERE. Hite. FiE. FRALEMA/NE
(A3 A o AR T 0 BROPR T I ZE LI L 0 — 1 28 T A, L3k 0 e e B A R
P A AN S
2.1 LEbShm

EuAil (specific frequency) A& & 2 R EOIRE BRI &N — N EEWE, KB 7ERR
ERIEE R 5A REERERH R, —BH LR R (U4 B2 My £o5) 8UE A8
BRI ER EFSH (Nac) Rasi™ ™ . i,

Sx = Nge x 1004 (Mv+15) (1)

B 145 T Viego 2 R B PEORE AR S B RCER X RS . ZEAE T M Zept
i N 28 Pengi N7 S04 ORI SE B o WM R, LA S B2 RIS AR R BT Ab (PR 15 5 5
LS OR F IR R R B A S BRI LT, T S e AR R e R BN
R LU i LA e kR R 1 LA, HLshie s k. 7EE RO E RIS
SRR, BRI 1 AT % e 25 08 2 0 SR 2 I oh O B B8 R0/ LT e 4, R
ERIAFGE (4)8FE) Bk 2B il 5 8 2RA. REme".

— ——T — T
| « ACSVCS .. I
[ | © Literature(see text) ]
1| + Durrell 4
30 - | % Lotz, N Bl
| O Lota, non-N
| | A Local Group

200

Wim

[20]

B 1 Virgo ERFFKRKEFANLLSIEERZENELRS
B9 5 ACS Virgo Cluster Survey 4585 2usmgaim g & e L me. RenEikis
Durrell A% f Lotz % AP e T ME 2 R04 R =fbE5 T AR RBHISABERNS R sl 7T 48
R AERMRE I (0 A0 16 (3K B Peng 2EAPT).
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2.2 Eifa

WL R, 7E 46K 2 BORG IR 2y, BROIRE B B AT MR g X 4345 (bimodal
distribution, 1l 2), EJE FRrh 3 ZG P RBORE H: BUEMARAK . ENARETZ
B AP EI. Hlin, Couture 2 N5 Zepf f1 Ashman”" 77 £ & NGC 4472, Harris %
N\ Peng 2 N7 Fil Rejkuba 25 A" 7E 2 % NGC 5128, Ostrov 2 \"" 762 & NGC 1399
BLJ Peng 25 N 7£ Virgo £ £ B #A ALK B (¥ WL Brodie 1 Strader Z58™ ). M
B 2 HF H, AR TR 5 B R . KZHUR REAEEE— S ISR 2
A, TLLERR A AR R R B R .

500 — 1 1 R

Galaxy Mag
r ~22<M,<-21
[ DA —21<My<-20
Fl==--- 0<M<-19| 5
400H ---- -19<M<-18| : PR

[f == -18<M <17 | f L g
— — - 17<M<-16 |
-16<M_<-15 | |

300
200 Hoos, YT

100©

05 10 15

2 Virgo 2RFAFKRERANE & 5%
Hoi i B R RHUR AN 7 H4 (B R Peng A%

)e
2.3 2RBFEE

BROWR 2 [ B0 1) 0006 43 A T RSB L T 4 SR B AW 4 A5, B B4 B 5N
GO I 4 T B A 0 B R AR et 0, SR B SR e = IR & g 4y
AT R f T, AT IR R R RO R 4 B S BT U
i, Alves-Brito 2 A" R ¥ Sombrero [ Z FHERIR R BI04 J8 £ B S L MEAR =, 4
JB R RIS A, 5 16 S A (Simple Stellar Population, SSP) i " * & —3%
¥, Brodie % A" F|Fl Calcium Triplet (8498 A, 8542 A, 8662 A) Yt i 43 BT A Wi otk A2 [
(4B E R, RIUE R NGC 3115 FERORIE BI04 8 = B 5 91 €[5 B LA XU 53 A . Usher
g N\URIRIREONERIE T 11 AR R, TR IZ R 2B 48 F B X 4 A Bk
REF, DHCZ IR LW . S AR SR B BRI 48 3 B o0 A 75 4L,
(B HRET AT M31 Sk, FEXUE A AR . (WP 3 B, i ELREAR th s o2
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L L HL LA B O
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3 SRIAEM M31 hEREFANEEBEE ST (BAFXKE Fan FA )
2.4 ZFEDH

SO I, 76— B E & (W8 & NGC 1399, Brodie Ml Strader ) o, BRIk
TR B b0 (A 1 23 [ 0 A5 R BN R4 A, 754 de Vaucouleurs 7/ #2777 ™, g4
JERE B AT R & e BRI NS R R0 5T E R PO, BORE B oA R
A AR, 7EMEAY A R dn M31 A SRR AL (0 4 FroR). REXT T A B R 25
SURAHS TR P T 5 23T, AR AR VAT 28 (RO I R I ERCR 22 A FE = 42 (R R A% 17 3 AT
R AR . BA, LI R DUREIR R 2 bR 2 B 0 2 10 40 A 5 R R DGR %,
TEBE MR R ECT; 2, ERmEIE R b Amsbe™ .
2.5 RERY

Ji 52 oR AR R B R A B A AN B E IR A IR I, 25U REERIRE F i &
RO IES A (lognormal distribution), E:

AN o [ 1 M/M) ) @)
202

Hrr My AEIRE B R EREME, 2008 (2 ~ 3) x 105Mg, o NIREL. {HRFERERCHKE B 15
BRWANERESETTT (power law), H:

WO(M s (3>
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i metalrich T metalpoor ]
100¢ T . ]
50:— ) " - 1 - B

I PRI T T e .

. L -'. .{en-.. . T _. . ||"' .:-
= C SV - i T _"_ -
= 0 . ‘if”‘&{-’"'. %

i I T
0L it + NEREARE ]

L - L] -

|- ‘ -

-100f 1 -

N IR R SR AN AT IR BN S A AN R

-100 50 0 50 100 -100 50 0 50 100
X/() X/()
B4 EFRM31HKKEFANTE S
FEENE SR, 4 BN e R (B ok Fan A,
HAdr o ~ 2 NHEH.

2.6 X/

BRR R KN — AT Gk B R 2B 4% (r,) %7 van den Bergh 5N i
RUR IR B XN 5 HA T B R PO MEE S FEE S R: r, o« RY2. Jordén N R
B R P r, 55 R IOMIE2: 25089, Kundu 2 ™ ™76 NGC 3115 Rl M87
XJLJU”quﬁfJﬁLﬁ J& B 1 K/ L s 428 17 3 Kk 20%:; Larsen 26 A, Kundu #1
Whitmore" &Jordan /\77] EXT AR B RPN et 3RS T IX— /&, Bl SR ERIR A
1 38 LL & 4R oK
2.7  FNXTERIC IR RS R

R P00 S e S T BRI L, RECRE B R G5 R R IR 45
SIS B GE T 4T, AT R 45 e

(1) LA i 5 R R A, TR RS IR R AE SORRARTE, iR e & &
Il S (REM UM ERES) TR, FEREREEEE RS (REMHER AN

NERIEE) A FILHSI i B T R R 6 5.

(2) Bk 2 F 23 ) B AL 52 1 12 R I 5] S R 3 g 24 B ST, R 23 18 40 A )
We T 31 J AN Iy B 4 A E R

(3) BRIR 2 H S0 244 S BN 48 B (LN, BOR R B0 48 B 2 %8 i
TN 11 R R PsE . TR, 4 o B S (0 40 A R DB T BRoUR L M 6 T R 5
Bl 4

(4) BRI R B 4800 K/ 3 A S B T BRBR R T 1 8 B g 2 T A AN A B A3 i 3L ]
fEH.

(5) HERR KT B F B A 9 R B FE AT 5 ™ ™ . Kruijssen®E N R I, W Ek
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WE BTG B R ACR A KSR R RN (B A) » A EZ IR BN ZAE
AR IR R PIEA. BRORE B R REsh 2, B R BOE P F N IR 4
oA

3 BREHIE A

B mREORE BN B S EE, RPEANS R RO 2 E R,
R ER NG — S B RIE AL, K 3R 2 R T AR AT 5 7 2 HE SR TR
BRI A — [R5 &

R GE BRI BIE BRI R 8G, ERLH BRI 22 BT ) R e B 32 S e Jd ST AE B RIX
AR T SR A E . BRI R B B S A PE R Ak 1 R R SIS 55
BN WY I EOVE AT R BRI B AR TR . RN ] 04 B R AR AR . ARRLIE TR
EEBHR BRI R G5 8B R EREL . fEd 2, BRE MRS KA 2 E 5
A AR R B & N ST AL B R I AT R AR e . AN B E R/ 4 A AT BROIR 2 BT
SRS AX, PR AH S RIE T 32 J%

3.1 ERERBIFAK
3.1 S AALH

LR B Ashman 1 Zepf” 5 BEERIR R 76 P AN T B AT 410 AL R I 4 (major
disk-disk merger) IRETIE . BRI EHGMA REARERE, ZRIRE B EE
Ao X PP L — MR AR AE R RIS, RT DU A A S A ) s e A . iz ]
AR B i A R 3R 2 A 00 70 € B i = B8 PR O AT R o, (BRI RR T L T, BROIR 2 4]
R IR AR, AN REMREZ AEBRCIR B I A7 AE

Forbes 45N\ 4t T AP (multi-phase collapse), iA1E BEET 4 2 12 72
PRI OR ot B SR = 3 4 Hh T i), R AERE S BT 2R 20 S 45t RS FEL Y (reionization) T
{1k (U5 WSantos™ ) £ 1, EFWIR L BRI, 51 AR MR R
PR TE R 5, RS AR AR AR, I E B T e A ey, DRt 2 22 A il 1) B 22
I 3. Griffen 25 N7 A AR T 2 A A 5N — A 25 428 2 AW A AR b et 2, e
RS R EREE (FeA) 803 8] 50 A 50 AE R -

Cote 25 N\ "3 T CREBR AU (dissipationless accretion), BRREFIER &ML
FERUF AR IS XS, &SRR ERERFERE RTIER, 748K A
FLE /N 5T B 2 Z v T i o AR g A\ R 5 & A2 R rh o IR MRS B T 25 tH BROIR B AT 42 )8 3=
FEoAn, UK EAMSRFEE S ERREMRR, HEANIREERFERTT
SRBERIN SRR

Kravtsov Al Gnedin™" 1 FH 5 29 # 58 $0(E BT FEBOR 2 A AT Al A TR BUBROR 2 1A
TERFUE S T =g R, BAg 32 RS2 PTEN KT 10°Me . &5 RERE BIfELL
2~ 12 B, L 2 ~ 3 ~ 5 Z IR HOB U s g . KEEBIE TR R R (satellite
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galaxies) AL, HIENIFEHENKFEE R AITRIKECRZBFTE . K/ Bie kK
EIRFEE A GWMAEFF . B R P I EORE FLSR & 58 2 i SRR

3 x 105M

M =
o= ( (Mpato /10" M)

) (4)

{2, AT EUE AT R RO 2 = 3, O AERCIR R F 212 R 15 2 AR R G Bl AR5
K, IR R () e A

Griffen 2 N\ 7E Aquarius ¥ B0 i ORI 2K/ S AL RO ERE b, 4RI T B
RE HWTE L] AR & S8 R BIAER = R th e R, 4= 4E IR N 10* K
mf, BEHERHERNERPIEM: Y8RP RTA A BB, 48R 1Y
1k PEi, SRS 3R 4R A BIAE S 40 A A2 18] o0 A S5 AR R AR R . X T8 &2
A1, Griffen 5 Ni46 1 ATE L. H— 2R B HIE SR F 2 R RIS IR kG
HORBREREERE ZPER, HHTEwHEEANERE R iTHEERINE S8 EHE
U4 O3 A AN A 8] 3 A 5 BT R BRI — B T 5 #H AR B B A T, S5UIART .

SIE 2, BHREBTE ek F 2 KES T WRE, N SEE 28 E, %
JE R R (Lt 100 M, - pe=2, Kravtsov #1 Gnedin™"), X 7] A4 HULTE & S IK A
SAEFS B EERE R, B ROk A RREI G, RESMMEERRME. Kk, BORA
FRITE BERT LLEL SS9 LR A T -

(1) ZEF L (relonization) Z F AL i, X2 2 RIE ) 2 2 (star burst) I
W1, TR SR R AR B BRI ()0 Griffen 28 N R BI7E R R 4 i FE
H, YR R E R YE IR A B —E BE (— B8 10 K) I, BRI KA fEA R A (A
W, HARE R — BN, (TN A B E BUE G B EGE — 2 g R . it
WS T4 m A B R = 2] 1

(2) FEAARAME R F5 KR R IFFE TR, XS LA #5304 BB E BE
o (H B SR IR . A I (10 Xu S5 N 7Y RELE R A KR
SRR, RN ER; fEERIFEMXEN, UM%l — e Er, el ) a ek
REHFE A HIE S — N RN A R . LU 2R & 4 B I R 25 2 3.
3.1.2 b= FE

BROR B A (R 0T 46 o1 & R 280 SRR 2 A1 R 30 o & 70 A o AE BT TR, — R IUCR:
AT EUERS AT A 20, B AR P A 20 A7 1 & BE VAR BOR 4+

T IEN AN, BRIR A B R 46 5T 5 AU 2 ) K5 &4 4% AL ] (Yong Massive
Clusters, YMCs) [0 45"" ™, BIREH A . Kravtsov A1 Gnedin™" ¥ {8 40178 & BLER IR
B8 & iR (RIVT46 0T & bR ) 157 & A1

Fall A1 Zhang”” %% Shu % N ZEBOR R B30 /1 28R 76 o R T T 40 A5
IEA AV R 2. L 2 = 0 &b, M ATEBREAS 21 5 WM — S BRR 2 4] 5 & R
1. Vesperini %N T Eilk— S HIBTR. WATRIL, X TRESEIVIRERE, HATEY
URIEFE 73 AT B 25 v) 1 LB o5 22 A 0 B 2 SR A O i NSy, A ReERT A A B AR
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I — T BRR 2 R B A 0T IR AS S A0 WA 5 B R 7 2 RIS 2 ) 43 A
FE S AG TR, HORE T A 00U (R

Kruijssen fll Cooper” B 78 T 52 R ZAERRE B R B0, I 5L E &P K
JREAE R B LB AR I, 3T B B AR 107 ~ 10°M, Z IR &, Horh 90% 1
BODR L [ (0746 R Bl 5 KR R A R B 0 TARIT R, B RIS R [ B
AT 2/30 240 F IF 45 50 A5 BOVI 06 5% B R KN, TR T30 25 f 425 S 00 5 W00 52 4 R — 5.
3.2 KREHEK
3.2.1 Rm=egiEk

TEBROR R FURR B A6 L, VP2 AT ASSIOBRSE, 140 Fall #1 Zhang™ . Vesperini 2
N Prieto l Gnedin”” . Shu 2 N 205 . AT % e = Fh K 2 S 8 BOR £ 7

JREARR,

dt

= - (Aste + Adyn + Aext) MGC ) (5)
& B E X T

Age NEEFEAFEW R EM L FE., 5EE X (stellar winds) Fl ¥ 2 &K (supernova
explosions) W 7SR 2 B2 4h, N R BRI

Agyn NEH NS 15084 S BN E SR . AR (two-body relaxation) J&1H R Z
(6] 51 J3 A0 EAE K BB, B EAE R R G PR RF T8 20 A 1 22 e W 5 P, {75
0043 1R SRAS A v ) R T 6 B A A

Ao NEBSNERNER DSBS ESR R, G0 S35 A s F 51 S ) ot 5 R 25

Fall fil Zhang”” R E T T /NR 8 E B0k, S5 E TR SRR, %t
TREEER, FHREEEAES, MY I LEES, e 2 B 52 R R
/NS BT AR TEAR -

Prieto il Gnedin* /& JUE 2V AL 51 2 00 5 B 81 2k LR 0 BT 2 B2 — REIY) . RINTEER
IRE o f ek A b, B RS 0 R R T A2 Bl AN O3 o i R R AR

Shu 2 NV R I KB (BFEIE R B ARIE) A0 3T/ R B R B 5 ok,
T ARSI % R & B I s e B S5 o TR R K R & B I BT 2 IR B ) 22 BE R R, A T
Begeid R LI R I X4, X5 Fall Il Zhang fBF 5045 R —5. FRE, % TR
P a 7 B B R R OBz, FUBRR B E ], FL A 32 A3 AE s mdgh,
W R AR .

322 KeEi

BROR B2 A K B A 2 W B R (56 3.2.1 1Y), AR N E 2. Heggie f
Giersz " FI F 5245 R B BRIV 50 7 4030 2 FIMARI IV 4% . 21 0 B R AR R R AR B i
[ YA (W 5) o A1 RS 1 3l ) 2 A A E A VA 5 B0 2 o el v 1 S R
TR AATRIAEERIR B B W 1 x 107 a F—/ MR I =0 2P0 S R 2 G
HFE 2L, ERAMEREEE -HEKEEFAREEK, XN BRI 8 x 10° a.
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I, 2 A AW i i, B AR T, e N ORI E 2= AR, BRI
HW AR AN AR AW o

10.00 ﬂ

0.10

O0L =500 100016000

tage/lo6 a
5 HEBRBIKRER M4 BY¥EERE XREFE ZERZERBENENR (BEET, BRKE Heggie

0 Giersz” )

S O B P AR B SO RSB ANAT, 7R IR e HUA K™ . Hénon 25 N UCATTLA
A & R P42 LN P AR RE R AT, 10 R 25 AR iR R AR A RE R B AR R
FREEN, ERRGAARRERN:

GM?
el

E=- 6
sl (6)
Ha ~ 0.2 HERRE T ERFREEARLL, B RFINRMEEREN:
E ’I“.h C
= _h_5 7
|E| Th Th ( )

Hop o, NEFUEM B, ¢ NRIRAEEE FAER R Alexander Ml Gielesif i {8 5
M, SR BB T BERIRE B RS ¢ ~ 0.1,

Gieles % N "R A R B 57 T BRoR 22 FR RN, 15 30 ) 2 T R R 3
AL S Heggie M Giersz”” IUHUE L — 50, M4 R ILHOR R B0 LT 20 IR = 5
(expansion dominated) 175K 3 F (evaporation dominated) FANF B, I3 & -2k
N R A TG 0, 5 N AR B B (K %) AR, RN SRR, HAER]
JRERGE s AMESE B (A ET) KRR, HONG AR T2 R PO AA AR
#, By oc RY2, XS B0 (M 2.6 7)o X FERIRE BRI, PrietoflGnedin
IR R IR /N SR BAEAE S R 1, o MYS, XULHITERRRE 28 R B, Jk i &
ARV A R AR
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3.2.3 T HMEL
AR ERTERE R AR)G, 1ERN— AR, K528 R5] T3R5 )15 B (dynamical
friction) HIMEFAEZS AL B bR A=Ak, 320 T S me L o A0 K /ISR Ak . BRODR B ] 2 () v 4k
I — M R
d%z
Pl ~Vo(x) + far , (8)
AN ¢ () AEI 15, TR R ERXS AR, s A0 =5 fo B EEE,
BERTS 7 Wil S

far = —4AnG* Mg In Ap(x) [erf(X) — “—exp(—X?) (9)
Her, InA HESKE, p(x) NERVIRE x RAEE, Vo, AECRE B H0EIZ 5h#E
FE, X = Vow/[V20(r)], o(r) R SRTFAE r MK — 45 IRE (BRABARR) » P2
B T 1

Shu 2 N I 52 R ILBN J1 25 BEVE AT 28 5 B INE P o B 72 BE R (R 0 o
KNG E . B RS IELN, JH#% 710078 F B 5 PR 58 2% (3 m i3 o, [RIkoR
SR WAL B B F b OB B B S SR 1 LR 8 . Shu 48 N K 3e T
FAEIIAEAERT BROR B B . FEBS R R bty R < 5 kpe HITGHEIN, % FLMEHE B0 E W &
BZ, FNX E 525 BRI 1 .

Pricto il Gnedin"” % & T 2% i AL T 42 2 B 2 B 2 L. (TR, 85
FE AP0 10 kpe VLAMGRFEANE TEE R, MR FIL BRSO IEE; B
P 25 18] 20 A EARERIR, LB PRI % AR B AT & R 0 Aii: m (r) ocr ™27,

Pefiarrubia 25 A" F Fl 2 AR S U0 50 T BRORE PI7E B A = 4 (triaxial) TEAR 1)
REERPEL . E=fA T, BHARZIHEAE MR © SRuE; @ FRiE; o
WRPUE; @ AMIPUE, SFRARE. BALAUE. thiTRI: © BRERERE FH U5
Mz 2, KRiREE RS fESERPOBIEMNE, X EERI) ) FEEAER: @ i
RO 0B R R AN Gy 1 TR R A Gy TR © 2 A1 A7 3 i 1]
HHPGERARK REY], SORPUE b 1) 2 FER S 5w FOR, B IRPE b (1 (R RE 2 RO AR b
et @ 2RO R SRS LI R A D, FE 3 BT U S A 1) ESPAT B LI 2
HETRHUK: © FRPUE R ECIR R nT 3k B 5, HEREIEE LS5 3 E RN AR
R,

g BRTIR, Bl 7 a A v T BRI B IZ shBuE Ak 5 25 10 5 A s 3l 7725 BERR A ok
BRIR LR EAMASE, FHIESShHIER A 20 F R R 0Ig s, RS 2 5w R
3.3 EZRMHESHKKEFNFERIEN
3.3.1 FmbRM®

RS T H AR T, BERIIFEMERE, &E R RREAR) — A B2,
WA (3 3.1.1 %), BRI AR A MERERRR, ERamsRm™ ", &
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Formation and Evolution of Globular Clusters in Galaxies

GAN Jian-ling®3, LIU Cheng-ze?, SHEN Shi-yin’?, HOU Jin-liang®

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences, Shanghai 200030, China; 2. Department of Physics and Astronomy, Shanghasi
Jiao Tong University, Shanghai 200240, China; 3. Key Laboratory for Astrophysics, Shanghai 200234,
China)

Abstract: Understanding on the formation and evolution of globular clusters (GCs) has
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been a hot topic for many decades. GCs are ubiquitous objects in galaxies. Some of them
are confirmed as the oldest group of stars in galaxies, while some are found in merging or
star-forming galaxies. The GCs are closely related to the galaxies and thus play an important
role in the formation and evolution of galaxies.

Many sky surveys have been carried out to search for the GCs, such as the ACSVCS,
ACSFCS, SDSS and 2MASS. A lot of data have been accumulated and some important
laws about GCs were established. For example, the metallicity of GCs shows a bimodal
distribution, and the relative height of two peaks depend on the galaxy luminosity or mass.
A theoretical model is required to understand the observed properties and the relation of
GCs with galaxies.

It’s found that the GCs usually form in the giant molecular clouds, where the gas density
and star formation rate are both high. This situation may happen during the early star burst
or the gas-rich merger between galaxies. After the formation of GCs, the stellar evolution in
GCs and the dynamical evolution subjected to galaxies can change the mass, size, number,
position, metallicity and color of GCs. We review the research progress on the formation and
evolution of GCs in simulation and semi-analytical model (SAM). The theoretical studies
include (1) the formation mechanism and initial mass function of GCs; (2) the mass, size
and spatial evolution of GCs in galaxies; (3) the influences of galaxy merger on the formation
and evolution of GCs. By introducing some leading models and their results, we summarize
the general relations between GCs and galaxies obtained by these model.

The current research on GCs has shown a great progress, but there is still some open
questions waiting for further exploration. As to the formation of GCs, one needs to estimate
the collapsing condition of giant molecular clouds. For the dynamical evolution, an initial
mass function of GCs need to be assumed. On the destruction affected by galaxy merger, one
should model the distribution of matter in merging galaxies. However, none of them is well
understood yet. It’s also a big challenge in simulating both GCs and galaxies, which should
consider many aspects, including the formation of dark matter halos and their substructure,
the accretion and cooling of baryon gas, the star formation and feedback, the collapse and

destruction of star clusters.

Key words: globular clusters; galaxies; observation; simulation; semi-analytical model
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