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EREN S EH

RA 7

(hER¥E  REERICE, ki 200030)

AR MNERFSREDBEBLMA R NEM T ERNIRE, SiEmR AR RTEM BN (25) B
ZHFERENZR. BE (RE) HERMTREE D FRIE ARENER, 280 e
IR B L B 2 1 222 2R VAT ) S R A A ) B

x 8 8. Ry BREL b GENE RENE BENE

hESES: P156 XERHRIAE: A

i

15l

YERNFHRFHEFANRRKRERKRS, ERALEREYEY:, KR EERERER.
BRI FEAMU L FHFRNELSHR R AEE L AWEEMA., SEAMEM, EH—
RRERS, HETHRNEEERAFR KR ERBIH LSS ZBRY, X 855 2808 1
I X 5 B AR PR B B 45 (4 F0 2 J5 09 3 1 22 A B A e,

HEWME, ERAMSBEINRAGTE NE R, XEHEW:

1) ERAFWE R ERMURES T (X—85BARREA AR REMARL) , mA
BEABZFMARMIERIGN; —HHAFRESEERR A REA A F BB B A& 3 7 2= 3 f i
2, H—HHENZEE AT REFE i LA IR AR,

2) BRI R ERR T M EEB ARSI, BFReRAEME, E2HEG; e, iifE
MHEGHMSFERRNESLERL, WM ERAWZ2EZRE, MEAFEENAEE
PRl B AT REPE L AAETE, ez 3 RS F R R B HE R E R A 4.

3) ERWEF, FRAlEX AN ERF UL, HWEE R AFE— SR, FHEERAR
SR G g L L R A SRS R 2.

4) X ERA TR B R, ME—T] LIRS A2 32 UM SR Ay 3 B, T TGk
BENMMBTT, RO H b R P 58 R .

B RIS Z YA LARBCA ZFIE R, ARG 542 (morphology segregation) [ |
Y64 2 (luminosity segregation) =4 | 4 2 (mass segregation) O | DA K S0 H A FF 15

WeigHER: 2006-08-07 ; f&EIHHA: 2007-02-14
HEWH: ExRAARFESESFIHMHA (10333020)
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WrIEi ot R FEE S Z (abundance segregation) (0 %, RALAML, 1RE P4y BN XA RLTE
g2 BB EE SN WA HAEL) PRk, X BRI =EZ (spatial
segregation) 1 EE /)2 (velocity segregation) B W, Ti/lE&H X R A ERANZ3%0 R
(kinematical segregation) . #l4n, R ERWIESHERM, FRESZNR S EHAESHEE
SNEFHHARBRAER O,

M—ABRAEU, KPR REREGHFEREMS BN, BEREWM, RATEE
A3 S ) L R ER I X Pl BN, ARRIZEA. AR E. AEERE AR RS R
el e [F] S, X Bl B SR KB B R P O 3 13 A, P N B 2R 3 Ak B xR
WAL e SE BB, [T 2 B R SO )2 R,

2 EENZ

2.1 EEZESE

FE—THARRN, ARAESIANGERTTRERE ARG RMEA TR, B RALE
AR (AL E R S E]) ISR, (] LI B RETE AL AL 25T 0 _E i
2. HIL, AMTRRERDTERANESSZENE, &ETLEEHF] Curtis ® & Hubble
M Humason ) 7¢ 20 4o 8Apr /e TAE, MANERR T SHMARRMEL, 7£7BE R
WS, BEREEE KR, XREMEES - BExR 01,

1974 4, Oemler 121 F M 6 HERIXT 15 A B R A MR T A7 55, iEfeAR 2R A
FR3E: BERWER (ES) H. SRER B S) A, A D ERXRMWH. RKIE SHAEF
ANHARM BN, THMPFIRAHRA LIS S m 2 E, HPRE S AR S0 B &R
JB%&, WiTE D BRAEAFNGHERBEMOMHELER. 1977 4, Melnick Ml Sargent 13 %} 6 4~
Abell B RFAMATTHI9T, HEREW: BHEER

SO AEH R R S HIATX H il 5 PO BE A %, BL Lo — HmiE
B, BeiR R AM ARE (LS —mme OO +\\ g
R B R B R R T A AR S AL) L Lk osl \ﬂ
AMABS - AOEXFR, HERANESENE \\\+
PR, TH AN S - MEXRME, 3t oaf /j\\-
BT ERBMERAMNECER 100 R, *//§ {
DATTR IG3E WA B 55 4 —BUf 53R, 1980 4F, o3 1
Dressler 7] ] i 55 4~ B & A & 6 000 £ 4~ & & i ool b
L Ve, E—ES T AR R (BE4+S0) MR l\\h/4\¥/
BE (S+Im) HERAMRENM . BHRE, & o1l 1 ]
7B FR7E 4 5 R B % PB4 (0 H 91 S I B O

INTTHE K, m%@ggwMMémzw%a%ﬁ % 5 4 3 2 1 o
Mk, RIAH—ERENESE IETJﬁZ}'J:)‘jU_‘_( R0 #/mpc

1) Bl EBEREAMESEESE MY

1998 4,  Adami FA 17 FI 40 DBLUNE R F KL 2 000 A~ E AR VLI B BEA T HF
7, KA EBR., SO ER. Se (RAIRWER) M S| (MAERER) W DIEMIAE BF
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HER, 4 RERIZFREH E-S0-Se—S1 [FFIBHHK, XHRHARRFEERS SN
2. B, Driver %A U8 Xt & ERF Abell 868 § HST WhIHAT T /04, KB XE R
WX, RAFREE RIFLE,

TR A B RS04 B RO FT LUE LM FE R, Flanihie AR AR Ry
W& ERIE; A ARIESE RIS ] (FEXTE) R, Wl BEAFRIESE
AP ROEE,  King BB FP R BRG] 7248 (1B 2R ) BE DA ST 2 A fy a1 -F- 2 {E)
BRI 712 4
2.2 WERESE

Bl E W BB AT R AR, FRAEEORB Z ) E R MEE (L08%) file, AMIXES
SBEWTFREH R, BAOTEHAERMESZESE, FASTENMNNESEESZ
B, SRS BN B AR, WA ERESEE S ZHH—RE, ERAM
TERLNWER, PR E TR mE BN FEORE, 205058 2 2 B B IR AR, FFdEma 2
RWER - BEWHERR, XRERMHARREANZA LKA,

M 20 g 70 FRE, FERICEFHMELXMERAF E 1 S0 ERMHEFIFRE o B
S B&RB S+Irr B&M o /. Flin:  Tammann 9 BryER Virgo BERFAM TAE;, Melnick I
Sargent 13 %f 6 4~ Abell BT 734185 Sodré ZFA 201 3t 15 MR RFAMAT T 401 HAbA L
VERTZBRSCHR [21-23] . J3—TH, B TE—REN T, MERESEAHERRIAE LT E R
RIIFERGEME, MERKRWBEAESEFRAN, BMAMMELE S T ERZIFREEH
a7 B ZR. 1996 4F, Beviano 2 A 24 DL J% Colless fl Dunn 29 #% B T 7 Coma FH,
WEERGAGERAN o ZHAN 1.3~14, AA, Carlberg ZA PO % BT RLUMIEL.

1998 4F, Adami Z A 7 FsZH B &

S ' 1 BTERMBSEMS RS, &
' RIS E W H EF] E—S0—Se—S1, R
1.2 . 75 B 7 0 B RO S B0 A R 1T G
& 1.1k . B, MR GFEEMEENESEE S
= | | B (LE 2); Mi1ERIAIEE LI Coma
5 J2 % P U 7 A A0 B T 75 43 R A
® 09 i 7, Aat, PRI A5 4 R AR 7E [
0s | . ERMHEMKAERZ AMENREN D
07k N % Andreon 27 F 1966 4FE Fr/Ef T/EH

0.6 Lt . . , PEH T X — A
1 2 3 4 2002 4F, Biviano 2 A 28 F|H 59 4
® & FEEE BT A R 3 056 AR RRALE . A
K2 BERHAMESEESE T FeBRl, 2GRS T F B R RN E AT

1-E BR, 2-S0EZR, 3-Se BR, 4-SIER FEZRNLEHRIGEESSERSL. MUn
I, M ATERANIRGT T 76 B R A AL T IR S50 PFIIR 4544 S0 1 R R TR 547 240 16 0,
RTINS RERNAOE — HESMSREWINERBIAM, THIKRE-IMN
FARU M A e R B R A E AR FOE — BB 28,

P B R T A5 BE 4 IE RE M A AT A B Bl 1 22 AL SRR R B, Adami %A 7 iR $Eth
MER, #—H TR T AFRES BRI EFARE. Tk, FNMHE R RS
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A IERIE REX MRS AL, BRALIE IR B AR AL TOF IR M A A O PSR B B, T S0 B A A LAY
T B2 2 B4 A 2 TR 3 Af U A T B 3 2Z T

3 B O6E) 27

3.1 REFESE

N RRATE O6RE) ZEa BN MFRERIJLHFE IR, XA S THRER
BERAWS S AR REENE L. FFE 1968 4, Rood Al Turnrose 2% g B &M, 7E
Coma BERHAH.OX, BGE., KIRBEEERMPORERMOGE., NIEMWEBERS. X
ERE A AR R R SR LRI F [R50, 1981 4, Capelato 2 A [0
TEE B ARA Abell 196 FHREMZ] T AR R E - HEXR; HTEERATRIERWES
gk EERHE—EWPORE, iR - BEXRE—ERE LRBTHARERYREEES
=%

HEESBHERARM, FARGNERARSENHBHCE S BN, Yepes &
N BFIH A ANERAF 1228 MERVIGER, @bt prig «RREERES R 195
M, BLGCEA E S T WEENATHE. TR AFRNAFEARRENCESE, B
AR5 AR 3 S RESE R, HPERA Abell 2111 5EFR EHEA R IEE Z M5B
FZ, T Abell 2218 (Y6 EE S B E AT ., B, Pracy A BY X 3 MERLLH E R AT T HF
7, RMHAEHF DA (Abell 2218) 7 B R FAEK A B HOCE RS2, A
AN A R X P B RO

Ferguson Ml Sandage 132 j@ 3 Xf Virgo FIFI R Y (Fornax) F MBI AL, F P H &N R
B &R dE " hRK: F% dE fIi#% dE . HHFE# dE RIS dE 2T E f
S0 BR, AHBMAFCERKEE; ML JdE KA S Al Irr BRI Xt
HIFEX A W AMUFFETE S22, T HEH dE B RERIA RS ERY.

A3 BT ASTE] X 38 P 2L 2R A4 6 B R TR R T AR A PR R R R B 4r 2. Lobo A B3
WX BRI, 7E Coma AHFEHBHEENE, EEREREFRMRALHS, ME
B REME NN IREL. 2002 4F,  Andreson P FiI ] K S I LLAMLIIBERE, 72T KA
RXJEENIEE T LB 2 = 0.31 R RHA Abell 2744 R FEFER & E Y.

3.2 FREXRESEB

AT R R R GRS R E S BN, HFEHTERATR AR HiF 4 # Coma
PH. FFE 1957 4F, Zwicky B jh# i Coma PHFEYER] WA IR IE /YR, FHLAMAEN REE
FIREX IR RIS, 1972 4, Rood A P @it MMl h, X—FREERHFZER
15 RE | EA—FEBLS, R Coma HRX KN, HAFEEXFSERY; EAM11EE %
o, EAMHORE, RARTERMNBEEREE o W/ TFR—-XBEHNEMERN o EH, &~
R IEARTIHAFE. 1979 4%, Struble BO A& L H%RIXT Coma FAfK T 3 —25 H40A Al
gy, K31 MEATHRAERMY o {E (670 kms™'), H4# 296 NARERH 0(945 kms™1)
HRFEWES, MMIESL Coma P H L XA SE AT R E 4 E Y.

SESEESBHEN—FE, HEERWEE AR R, XRE OLF) EE
SRR H B, 1992 47, Biviano % A 22 Xt 68 4N B R P M B 4 B AT T R4
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Witie, EENERAZESNGET 30 MERWAE. IS THEF O AMRBIEREA
ESWHMERA, FRAMMAEIN, MaxtBMES M < —21.38 + Slghi B E R K
Ui, BARTEIEICE (FR&) BES BN, 1997 4, Stain 2 3t 12 4B R A K47 T #F
e 58, GERFH M < —22 mag WRE RN HEE

I ] WHUEH BN THAKERERMN o H. ML

[ o] ik, AT RE—5 &k B PO R

151 ] FER i G B R AR AR, TR IR R ROk
] VI ANFIEX P BN, 1998 4F Adami
L1 AT IER M < 215 mag RER
1 SR RFACERESE (WA 3) . bl
. BHE—TTR TS BN ER B2 HIH
1] KR, GRRPLEMITOEAR S, 4 20KH
] SRR (E. SO, Se. S WFHES
] JEHBEIT, 43518 —20.2, —20.0, —20.2, —20.0
23 22 21 20 -19 -18 -17 mag , FTNAFEZ BFAFELELIREE
2% M/mag RER.

E 3 EREAMGEEENE BeHE, Lares % A BT fif] 2dF ZLEK
Rk, M ERBAMERAR R ERWI) J12250)2 (dynamical segregation , B3 43 2) )
T BTGRP, AT R REASA 2 K, W I 5568 B ARRE (F) 1Ry 40 978 MEFK.
53 E TRV B B T IEANE Z A TE T

1) TR B REE (F) R ENE AW 120 BN, TR E it M e 7
KR EMEREE (A) ZH R — DR RGOEMLLTR;

2) FES TN S B AN B, SRR E AR BN A E RN EE T o,
S R R B LIE S AR B R B (F) 9Pz 2, FERUIZERRE (F)
HIEE BESREE o, TR E S ENEE v, T A RR LY RS M B2 RAYHE
FEATREL f(v) .

Lares S AR EIWEE R E: Mp < —19 mag RERY M > —19 mag BB RFTED
FWIEE R E AT B

IR IE o

o
a1
T

4 FTRFEENZ

1985 4F, Giovanelli 1 Haynes 38 %3, SILH9ERMH, 35 Virgo FFEHNE 9
MERZATRERRIVBTESAR S & LA SRS, PRV SREEL (gas deficient) , T HiXFf
S BRENSBERMACEREMHE: BERAZXERY H I KMEEH, WAL THIH
XA ERFENBE. ZJF, Cayatte ZA B IR Vollmer %5 A 140 1 TRt —HAE
ST X5, XTI, AT R R 1 X — R B4 Y S B R R v RSB (ram pressure
stripping) AL, BIERA MR EREZBH, ERNWIEE NS ERIMIANSIEZ
R BTN ERNBIEZE £ W B TEEERSERNSESTEASS, FIS b
MY ERTMRES EFRHRALERGEANFNILFFEAS R, 31, van den Bergh 42 B g
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KIL, AAERERFHEREERE (SFR) , BEHIOLERERE SFR K. £iL, Koopmann
A1 Kenney 431 @3 %} 55 4~ Virgo FIE RS 29 MR RIATHES, #E—HAEE T X —%5E.

1996 4E, Skillman A U4 %f Virgo FI 9 ANHERE RBEAT T 20, GREW: TR
RABXH 3 MERY HI SMESSEHRVAE, HFHE&EEE (O/H) BEHFAEEREH
0.3~ 0.5 dex, MNIMTRIHEFMEESZEHY, WEEH O/H EFESRXGERAMLT.
PEIAMATINY, FEHETER R R B AT, 5B RA MR 1220 R, B
EREGR TR AENEE, Pilyugin & A B F 2002 1 TAEMIEL T LR FEESZ
BOR:  Viirgo FIAZ X fiéin B R 1y O F 5 WA SNE K EE iR 2 2 O FE .

BiE, Dors Ml Copetti 46 Fi| B BRI FEAT T HF ST, Z5RFW:  Virgo F XK e iR
BEZRH O/H., N/OFIS/O FEHAIEXBFEIERFEA 0.25 dex . 12 L &
S/O, A S A O ByFHXT H w] LA A B 2 A 2 PR 89400 3 0 B bR BORN R T B R L
gl U,

HRERAITCEFEES TS EL RS, T T RS M %R g mE, HarR
PR —Seir e B R, PR LM E Virgo ERA. M T5X—WBXTH TR R A XH N
BRPFANEEN:, STHHBRETIEANTE N ZHE.

5 IERBOV A X

BRAMSBRONAEOUE hE 2%, BETIO S B RANE DRSS, WBiEEES
BB O6E) 2B FELRSELE S EM (80) #E 2N LApt, kg R RN
WM Z JFE TR EAT R AT E A R, BT oA RERA KA N R R AR TR
BET EEREIM 2R, B AR AL A T VR A 5 a0 250 X6 XL 0 28] £y 3 J22 2830 7 Al 5 5 P A e

AT VLTI A B A Ry BN, B HINATE R REANARIERS. RRDGCESE AFE
TR FEEMERNIZAEARMERE R, SCEARMELSE, SEFMERFEMEZ. Xk
TEAE “BAEMEFEE”  (the “nature vs. nurture” problem , WFELSE “SCRKMFR”) HlH]E.,
“fE” HEIE R RAE R LRSS, B RTRETE— & R L OR B B BLAE T REBOU i 2],
LRI BV S5 R> R, “HE” RIGERRRENEREEN, R EREARR
B EREE T 2074 A Wb R R BCA B R g B RS, XEERAEI S B H
“JER> KA.

X—PEBFEFRU, BFZYHES R RBIEEWMERIER. SCEMZIEE. Fln, 3%
PEBE SRR BRI R RZ D), FHZIHEREAER, R R HERK 1849
ol FE R B R AEE VT RE G E R R HEE A A B EEREEIL T . ERAREIY et
BRTFEWNUMEM, BRADCER RV, B KRRERE R AN TS T ERA
gy D BR PV SREBER MR RN, BRI E 8 E RA SR 3 B TR AR M
HOR BB B TR R, XS A BRI B RA T, WIFRRIIFENE Y.

WA SEERANRE O6F) 2 RERE: ERuE 3w zd, shh
FREBE RS RENECR W EREBR BN ENER, NMRIANREEESZ, &
FELBFIREH MRS 2252 Adami A 1 iRIE LRMBI RS RN, BERAFEICERE
NEX—HIERE, RPERN—SHARRCSRFREMRE, XV I%Eh BB R
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GEORL B0 HbEE, BKREEREA LG EZ I ERE, EISE IR HuE
HIERRANFONTE, SREERFEREESE P2, Pracy A B, XEHBEE
TRERFPIL MR P ERENS, SERRME, MtERERNTOREEAY
8. 5—FH, EERAMZIX, BEREELES, FE#Em X Ew R RSy
IERGIREEy B R (galaxy harassment) YEFIBE RAR, 45 R oEmM R R %X ROGE
BRMEE, ARIAACE=ETE.

XS, BREATESSZEWELE SCTRE S5 B 28—, MBS E W —Fh R
e, TERELAE 1 BT T BRI ] LR UM BR 2250 (WG 2 R A BIR B R BRER 70) JRAS4E,
MERZ EHEAEHSHEAEAIER, BIiERER RGETsEH oW IS E XA RS
TR MY L SRR — A AR, BT IR R R AR IE S, RES KRR S EIARIET
FHIEK 5 x 107 MRF, BREFEZ ARG E T EREHEERUN SR
PRAARIRZE HERER, ERBREEER 13, BN — I RSy, FRIE N ERA
HIE S 2 B L SHEE SR,

Fasano % A 3 fy TH/ERHAE B R AP REF1E B RS LBk, 1ot TEa®
JEEA 0.1 <0.25 /Y 9 MERATH A ERIEL SR LEMHEN, 4REARTREMES
WAL BEE B RALBEMRUDN, HANERERLEER B, FEERE R T
BTN, TR BRI NLFREAZE, MHX— W4 — S RS, EER
ARk B, —ia iR BERETR T EERR. BHAELUGRMIESR Moore % ATE 20
2 90 AERBFSE LAY TAE B4 | 1R BT IE B R A P A R S A iR B R AEEE
R, £ z > 04 PEFZAIA TN EHREPECKRIRNER, MAEDRERFXFHIESELBL
WAHIE., HETHRAEEN—MELRE, EREANERESEAN B EE R,

TERERALZ bR, FERHNRE, B8 TERHATED J6ERSZ (spectral type
segregation) ” Fll “Bifa 4> (color segregation) ” ZEME, N Lares 28 AWy TAE BT Xn,
Yuan % A O F R P Abell2634 B Z @ MIYEHERL, AU T FE RBIEEE RN E, B
A THANRERRWHEEMESBESY, LR, XERGEN S BAEESE RN
— AT BT BERAMESSE, ER 2dF B8R R B R BIEHEEL (spectral index)n
HEZRNIERLNEVIMEE, RRERFANAIEESCGIEREE » AR, 4R, SREHE
ARG, SGIE AL ZR B 0 J5 AT DA B fho By 77 O B R B 22 B BOS AR . F4h,
e B R AR BRSOV, W T8 OB e B A A AR AR B A 2 B AR A A
T, Anfel A RE G BEHATIBR 37 B 2R V5 e B SE A R A — P BORE BRI, AN [F] VR A
BT AR, FRIET —SH L b7, RTRIEA ST AR LRI T .
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Segregation Effects of Galaxy Clusters

ZHAO Jun-liang
(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: Being the biggest bound systems of celestial objects, galaxy clusters are of particular
importance for studies of galaxy formation, dynamical evolution of galaxies and the large scale
structure of the universe. Unlike stars, galaxies show diverse shapes, i.e. different Hubble types,
and the issues on segregation effects of galaxy clusters are more complicated than those of star
clusters, which include morphology, mass, and abundance segregations in positional and/or ve-
locity spaces, and their possible evolutionary significance for member galaxies and clusters.

It is shown from observational data that the percentage of early type galaxies in a cluster
increases when their radial distances from the cluster center decrease, while for late type galaxies,
it is the opposite, which indicates morphology segregation in position of member galaxies in the
cluster. On the other side, along the Hubble sequence E-S0-Se-Sl, the velocity dispersions of
member galaxies are reducing gradually, which means morphology segregation in velocity space
of members in the cluster. In general, later morphological type galaxies in a cluster have larger
velocity dispersion than early type ones.

It has been found for some 40 years that dwarf galaxies with lower luminosities are less
concentrated than massive giant ones with higher luminosities in clusters, which shows a mass or
luminosity segregation effect in radial distribution of member galaxies in clusters. Furthermore,
fainter galaxies have larger velocity dispersions than brighter ones, which is so-called mass (lumi-
nosity) segregation in velocity space of members in clusters, or mass velocity segregation. It has
been demonstrated from some detailed studies that the mass segregation effect of galaxies in a
cluster has no relationship with the morphological segregation one, although early type galaxies
generally are more massive than later type ones.

Because of limited data available, the research work on abundance segregation has been done
mainly for some nearby clusters, especially the Virgo cluster due to its proximity. Observational
evidence of abundance segregation of member galaxies is that the HI deficient Virgo spirals near
the core of the cluster have higher oxygen abundances in comparison with the spirals at the pe-
riphery of the cluster, which suggests the chemical evolution of galaxies in rich clusters is clearly
influenced by their dense environment.

The evidences for mass, morphological and abundance segregations are usually interpreted
either as arising in a different formation process for galaxies of different luminosity and/or mor-
phologies, or being due to a different evolutionary history, which is called the “nature vs. nurture”
problem. For a cluster galaxy, some physical processes can affect its luminosity, morphology, ve-
locity and its position in the cluster, e.g. dynamical friction can slow down the velocities of
massive galaxies, and these galaxies would move towards the center of the cluster, which leads to
a mass segregation in positional and/or velocity spaces of galaxies.
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