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ERBMESDENWH K&

Eoget, 3L omt?
(1- FEBEERKYE REGHG S 230026, 2. FEBMFEFEARARYE - FBRLE EBERS5FEH
A IR E)

F&

BE:  ERERRESI0E T LRI A 52 B REF T2, EXMREREERER, &
HERER, BERERU KRB ERFHOCTRN T, BREHIRRLE, HELARRGEMNE
B0 RARRRAEG B RE M Ha_EAT T AR, FASeH  OREE SO REER
ERETNENSE. BN RRZGARE RN EERBESH, BREERERRE LI
WREER, Wt RS, B U, SOF SR T RN KRS, Al
THTNTUEENRERZESMEHSE, M REERE C | EXFHRIEEH A BRI S |
HRRE G B Moo . XESHOTUURBB R 8, HEE M, 5HAME R IR
. B2EESIEERITRIGENE. ENAUT AR H S HIE R R E 0 e, ST
WEHLBEROEE, ZXNAT AR BRRBED T, WERTHITNENREMARE. 1
WEA b, BRI T BT IR KRG B RIB S R T R,

X @ E: REYEE BERES Sib SN BREL
hES%£S. P154 XHRFRIRE: A

15

i

AR E W EATFRABT TS A=A KT E: HEYE, BERIBEMEL,
ULFHAER., BT, BIHERRSHELC A T HERAWTIT, KRBT w2 Ha
B BB 2 B UL 4 S BTIE Sk, (EUR, VRO AT i B A S OT Y B R B S SR 5 AR
—HRA R P RR O EZIUR.

BT R R RS RERTTE] (Z08) BoisAl, BATAT LA T A= o 0T R 0 4 O (S
WFINERZERGTEREVER, URELHERZEL BT RE (R, 6 ?) WA
NEERS MBI A KRR, NI T M AR ERAE R R, RIEE R A
HEMFE Y ZROES, MERTEEYIT EMEREEMAR) TEMH LT
W, I, FRARLELRRWIESRIL, JF ORGSR, TUTHERIET

WefRBHE: 2006-07-17 ; f&EIHEE: 2007-02-05
HL&WH: EREHABFHES (NSFC10573014 . NSFC10633020) Mt mitmiE (KIJICX2-YW-TO05)
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B R A AL 1,

FHPRAERTERWEREZSMAN, B EREAH MMM, HEH T
BERETE—TERWFZME NI, FIEAATE —SILm/ AR, X6 AT A b A]
TR K, ERZHERSRRGH, BT 1926 FROWSA KRG EN SR 2
B—F 23 RIHEM TS, WHREERNESERERIK MHEER, RRERM
AHMME R, BT EIE, FERAZENNBERESRKET T REMAL, 25T E
KT KRG, M EARREMERATRRRLE.

HCAESR, b B WL AR B 820 MO ML S i R g, —HERRIXEREGIK R,
SDSS (Sloan Digital Sky Survey) #1 COSMOS (Cosmic Evolution Survey) , B 24858 %,
B AWM HSE T HoRa iR DY SHFmi kA, DIaTh B R RIB S K7k
C&IRENTT, UK BEFWERS KT, AATEIRERERESH SR, XTI,
— AL R RS RRGM B R RTES A RRGEHEEL, F8)ZRA, m: B
EEREC O | AEXFRAER AT | ERIEE S B | BB R G U0 R HEE Moo (moment
index) M 4,

X R RIE RS BT ETIAFMEBSEGR K EE, HEIFERERE KRBT
PG TIFZHERRE, (&, XTERESHIR. ERRTHABNEL. ERBTHE
RIEW R R, ERESHMERYHENERARSH RIS, BFEEEZNE, F2H R4
LB 12, Ase, BITHE AN FARFRWERIBESHH Ik, EER L, AFaF
KRIEERESHRAHBEMEESRE. &, I EREIHRMT —LRER LS.

2 BREFIIRITIE

2.1 HYIWSERS

R ERESHREBEZS ) THAEANFYERINE. BT 22024 5 LS PR,
20 tt4d 70 FARLART HREA F BAHR B WA — S B AT AR . R KERENR, HEE
ERIEEX AT S T 28, FIH B KIE, REZEHEDL T ARWERS KT
%, HAPRE A0 NaE7E 1926 FRIEN “FXE” BERBESSERS @

211 AyrE L4

FIA 400 NMEABERMER, WBEhxt B RIBEHT T K, RAREA 3% WEREEAAR
MRS, REMEREGWRSERREW B . BE, —R5 LIEMSHFEWNS KR
GUHAT T A MR R, HAGEhAREBEE, FFe Iz R 1319,

WA RARETTUMEEN: 1) ERNES LA AHEER (E) . BHEER (50) .
WER (S) MIAMMNER (Ir) ; 2) HEERLREARRS N EO(H) 2 E70R) , T
n=10(a—0b)/a, a. b4rRHAMEEREA LR, 3) RRERRFEH T OREEGHE (bar)
WTFTER[ AT M IEW IR E R (S) MERER (SB) 5 4) IEWHERE RS E RREHLHZ%
BRETFEN /NI SRR E SR a . b flc =12 ) BRERENIIHEER
E7 Z[jEiR 2 & Sa/SBa it R R TIAGHTFS, (HHMBMEELTERER Sa 5iifE
B R 1 mag 5{ 2 mag 19,
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REWRI N KRGS RIE R RHICF B SFIEREIT2E, HHE R R A
BHERERTFISREZERYESEIHEGR, W ERMUHSBHG. 31 #=5FE (HEERE
RO B R) | PSR, ERRE. ERCEMNRES V7, XURKRHHIKRS
EAPEFRBAEMAIN—NEEFERFE. R, WHESSRBEE L FHEE, W B
ARG TR ERRINE, BXIERE RS TR AN, M TFEINER. M
HER R RS, WKW EICRE N 101 | 5L % ETERH R RIB S Ap 5 1
AT T REMAME, B THENERTHRRR, WL RRAMER A RRAEFEH
Mo ITIE.

212 mEFEHH»ELL

BT R RILERRGI R RIS TR, ANRE R P& R iE R 2 R,
&R A% (de Vaucouleurs) % A 18-22) fEnbsh /i K HLRE LA B T —F =4 ERBENHKR
& IR EE TR ARA.

ER T HERESA KRG GBI EREESHARAZGHXANET: 1) ¥rgehd XEWE
4h (BE-SO-S-Ir) $E4, 7E Sc JFEIGHM T Sd . Sm, FHKREEIH2EH Ir A Im fCRF. 2) R4EE
RIFETELS & B RSS, WiEimE RS A SA . SB f1 SAB = K2, HEH ARGV AWML
K SB BR, WHABKARGKEHN SA BIER, MRAAHENRSEE XN SAB BIER.
3) XTI ER, MWME AR RIE I L8 s AR 5 IR E, AR s
KN LT BRI IBAR r(ring-shaped) BY, s(spiral-shaped) ; 1 fAREEZBIVR, HMETE
WEE; s RBREENERZ OB, B <s” k. 4) 5o, BIREHIRRED
FINTEHFUSE T REBIEERES, MET N —6F] —4), So(T I\ -3 %] 1), S(T
M 0 F] 9) f1 Im(T = 10, 11, 90, 99) .

2.1.3 *toEo L L4

HERMWBET AN, BRERET FF) MRERT (Fk) WHERSFEE
BEER, FrUARNFIESRER DL A TR, WHEE R .OBE. JER
BERET, TRREGE W B R WEOIREL. ERTTRARSS . B sTmki ok, T X —Uimfss, pE
REN B-DIBINTREFESH, WET —EFNERESSERSE, HETIIE (Yerkes)
BERESHARRS (FEREAEZENIILRCE TEMESL, WHRERBRRERESM KR
4 .

EMHEEARRGEF, BREFIANT I REFFSH]: aaf ffggegkk, HaFlk, BR
DR EEREEI (A, a BER Sc EREAHMNER, kBAREHEER) . BR
AL, BRTECAMHEER (E) . RIRER (S). BIRER (SB) fIAMMER (Ir) , 5
TL., N, RFMDWMARE: LRRERZED, NRREMBPERELE/NIRHEZ, RHE
AREGHXSFRE, D NRREAELRABRRINBIREER. I, ZARRELETIAT
N0 B T AR, 0 RAREDE, 7TRRYGEE, HU p BRI,

HREH, I LEREESRRE SR RAGAEIR G E 5K RRG RN
KR, BARMYITARRE —EEREG) ZNH, HEEEKEAKRT R, BEREAR
HWERREESHNEFGRE T AR, ZOnER 2T e (BERERNZEE
M, BAEANNTE LA A LS i) , SXUEH T IREREmER 10,
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214 fEERMGHE L%

WERAATE TS E RE N AN, RiRERRENESEERWANZERIIMEE:
BB, WA, BREFR, K, JGERES, FEEEUNETR. #RIL, WA 2627 fEnhgh
BRIEER IR LIRS THERAERESH KRS, /3% DDO 4. DDO EHB{AMT
TERI AT HAL David Dunlap Observatory—— HJ4EE .

WRNERESH KRG Z YN, BTA TR ESHE ES0-S(a. b, o Ir, I
HICERIERSE 2 NS4, F S B K5 ANJEER (I, I, I, ILIL, I0), ¥ Sc
A Ir B R/ AASEESR 1, I, II, ILID, III, IV, IV, IV-V), J6ER I Nl
EER, I HREER, U A MPWEERER, IVATLEERR, VHIEER, SM6ERHE
P29 1 mag . HHh, BEERRATIFS: + . — HIGHRANSNETLER, o hE
=RE (nebulous arms) , * AREIRE (patchy arms) , t RRERZE] “WHW” W22,

P ERMNAFT —HETHWW EBEYRRBESLEINE, 010 R A T 282
RERSA, HXEFRWAEE G 558, X TR—ER, AREAR BT ELRAT
REARN], AREMME AR, HIK, KMBGKREEWNEIER A ERE, T 1000 4
BRIEEA, HWARKER, &5, ZFETEE SRR, MEMER LRMEX S m
BE RGN, LIS EHW T ERERF A SR R R T, B, RITEEE
HIEE T EIL R R R TIE.

2.2 HELHERS

SR, REFESERMESE 1(r) (B R R &AL AR ST IDEHRE) A e AN
f. WGBTS B A AT LA /4 8 (1(r) = Lo e 67 [O/r) ™) SR 4 IR R R
BIRZBRIR A TH S B S G (B 2 AR B, WA /4 4, R REE A W LA AS B 1(r) = Toe "
KR, Har I(r) 18 r RMERE, r. BASCER, L &r=r. SWHEHRRE, L AHOH
FRRE 28290 I, ATARIARRI SRR (r1/4 e Y B 4 R RRA R RNE R ER
JE, HWrH B REHRERN, EERETESHN, NAZGHHERREERMBREERX 3 (—
BNAHRERERMERERERAER, RREFNAHNERERAER) .

$50 b, 7EF B RATH R B RN B R E SHATAKE, BT ERNERES AR,
BT LA 2o R Sersic B0 S8 TR IAR:  1(r) = Le0n (077" 1) SE3f B R SEREAM
TG, B n BEFRYE Sersic 8%, 5=1.999 2n —0.327 1, 7. HAMFR, L. Er=1e
REHITISERE.  Sersic AW R AR R R n RARARWHERE: n=1XNT4
B, n=4Mb, =767 XN T r/* 8, MN—ABROEREIITREMSH, WREHH
Sersic 88 n K, MINAER—MREER, [RZ, R Sersic #5% n /b, WA K ERZ—
AMGEARER B B4h, ERE TIENE R REITIUSH, BB RN R P
4y, BEREAFE 1/t B Sersic AR, MR AEEE, WEAGRMERET >4
MG, R)E, RE\EHREUSHBIAIWSR, HHEERTSWRSCE (B) MERER R
SNIE (D) ZW B/D, JtERESH TS 152738

M TFHMWA KRG, BRI RREW D T R8BI WM, 7T REAR KRS
WERMAA, HEXMFEEE T A SRR, 5%, TR TR AR RS R A
AU o1/t i, BRI, R, BERAEHRIALE R RESFEER., BEEH SN .
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B, MTEABER, ZFHmGERWN SRR RRE], B S  RMEX R,
2.3 FFRBMLHERSE

HEEMNELEN A T HMERES RRAGMBELEREE LKA, ETXEHE
ARG RRE, TR —WARSARLE RIE B RARR SRR RARL, e Z v
THRARLLE BRESH ML, ATHRITPENBREEREC . FEXFHEE A
BERIEE S . BRI G VL RIEIRE Mo 55 5 MRIEERE TS M S
231 REEH#HKC

MR 2R ZCRERE (light concentration) B ERRL, Kl BRIMERRT
ODRU/NXIER, HEERERBSER, BERIREELS, BARIC/T BT, Fal2 A
REFSEE, SASEMRRERNZER, MIIrREEE/N. Hlt, ERPIGHRE
JE 2 1 P R e R B e B R AT 4 AR

R T ERRRERFICHIMRERE, MEIAN—DREEE C(concentration index) ,
ARBE S T AR REEEE O fE RN E 7. BTER) 2 N H 85 P -

1) B TARMAWERAE, C = 5x1g(rso/reo) , HH rso AEREERETHE 80%
W ES KB FER, ro NESEREBTE 20% MR E R 3940

2) T ERAWNMARERELRNNFEL, C = Fos /F, P r ECHERTRE
p KT 2 RRICESMRE (1 > 20) WERERER, F @ XHERTEFREXE » HIYH
SR, Fose NERFOLERER 0.3r FHRE XN RRBSmRE O,

REFHBE T HERLANEEERESHSEH, E5RERNBEEIR. ERAR
B OCESNIRERARR. MTU LM, ERPEICHREERIH 2T ERD)F
FITERHEL, WHEREREEREEREHER O | (BE, MTFAXFLEAE—1 15
By LD B R AREMER T R AR AR, BT MU R B RE A A0 FI X 6 B
FRrRPAHBRTCZEKERR, ETHEIINHAMSHE.
232 dEXARAEE A

Shade % A (1995) 7 UK AEX R HE 5L A(asymmetry index) BIAEI B RESHRH, A
TR R RN, A WEUE R R REGER: 180° 5 EIREIR Lso 52
RIFVIEMR T g22(E 74243 A il o

1) H 5 B R BRRFOfME T B R py X,

2) ¥ B RIFEIRE BRSO eFe 180°

3) EeFH. FERER, HHH A KK/,
A WEUE, BRAARRR 7%

(1) A = {3, ;[0 5) = Liso(i, )P /2, ; L6, )1} 5

(2) A = Z” 1o (i,5) — T1so(i, )| /(2 Z'L] Lo (2, 5)1) .
He,  L(i,5) RERFHREBGR ERE—GAIRE, Lso(i,j) 2R EREGE S+ Ules: 180°
JE R R IREE, SRR 45 8 XA (— B, HRERFO 1.5, AKX, r, A4
B R Petrosian ¥:48) MBIA KT 5 34 | XX BRI, AEXFRIGE A BEUEHE 0
M1ZE., 2 A=01, BRETEMNFN, BERPEIEHH.OMFERHEM 180° &
(BgoT) HAMEINTE; 4 A=18, BERNEZLAXNHEY. IWERETH, BRIDEE
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AEXFFRIERG N, A HEK.

EXTPRIGEL A X E R CERAX IR M REUR, BT LR AGIGE R R T EEE
i BREHEAERSIFGENSE. —BRk, ARZHEAHSENFENERBASH
REiy AH, HREEEWE, IHAERENGHHGERB —EFREN AHE. 5,
A SRR BEFETCR, HERWEEXN AF—gEm, TERIMNMER, B TN
ZAL, BLESEFE, EXR, [, AX5RERWBEHEE: AXMFWER, BlEEE,
WX SRR LS A HEERR: BMHRNER, BEML, BEEBMEXTEE 9,

233 HEFEIHEKS

IR 2O A L ), TR B R AMAMNE RENREEEERMER, K
FE—HUEEERKX, mERFEEXE, BHRERCESMMAE S PNTFEH. T2, H
THBRFERERZCE MM, BT TEREEIEBM AR RSN, EREE LERTLH
W%, 7ERT AN LAERJERE | 346 | Conselice 48 A (2003) ) R E X T BI—PEBRES
ZH FERFEE S(clumpiness index, or smoothness parameter) , FEHid 2 R /PNRE
EHFFE.

FRIRFGHL S 5 N B RIF AR EHSAT T4 5 A EHMR Z [RI# 225, Conselice 55 A (2003) 19 4
g S HFARRK: S =10x 3, {[(L(i,§) - I.(i, §)) — B(i, )]/ To(i, j)}; Lotz %A (2004) 11
B S WEARK: S =5 1Lo(0d) — L)/ S, ol ) - Be . Fotb, L,(i.J) REF
JFIR BB AR IRE, B(i,j) AR REBREETFEEEGBERE, L(,J5) A FEENERE
B XN R ARSIRE, B, ARERRCHTHTHE. SIEMFHER A —+, S HWEXME
BERFD 1.5r, INWXKEER, PR, RREH S SERTEREREINAR, 7
MU B R Eor K £ EEE BUE S, #HMFRE R, —Boki, WEER SR
ARILHEERER, keikERMARNER PG REERER, BFrUMEERWER
S BN, ThEwERMANERE S HER.

234 XREXKG

e A ¥ G(Gini coefficient) J& 8 KL FF IR U7 T 1912 £ H 5 E =l ERA
SR FREEN IS, Abraham %A (2003) M0 EyOk 3R B R 5 G N EE RIE SR 5
Hr, AUE R —DE R SBCH R EAEX A AAE . R B RFOCE SRS SR,
A& MMEoeab s mE T2 —f, W G=0; MERRCESMASIERN, G WEEHY
K Fld B RP A ERE PR - MEoTe i, G BRREKRE 1; L
REA T 0~1 Z[H].

BR—PTERES n MEIT, BMETAREER X, , BERE G FRX n MET
btz BT 2ZE. G AURAMTARKRS: &=, X - X;|/2Xn(n-1)], H
X HEERTPIIE BRI THRE, ARSI G MFERERX n METTIR AR
TS, BAATHERIARBR: G =20 -n-1)X]/[Xn(n—1)] . 1Lk 5
WHRITEAT R, RER G MIREERY C FE—EWKR: WR—MERRAHRSE
EiE C, BRERRWREDIeMIE—/NEMET L, FUMERY G EHBX. HE, G
M C WA B ER: BARS CEHNER, HPRREIET R MTEER R F.0 XIS
i, MEARS G HENERTRENETEARMMIERRIET ORI, 5, S5RE
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AR C MM, ERARY G UM TRIEESER. EEEBLMERES, MAZEKRER
AP HO, X—RIERER TR ETE ., TBIRKZ AN LB
ABERIER, NMEFREGEER SHABERIEITHE, FRERWERAGEILTRE.
2.3.5 #8454 My

R F| B R P KM % (second-moment) ] DLIHRIE IR R L e LR
OB B ST S EHMERT 22 184341, Lotz 28 A (2004) M 52 T 4E45%L Moo (moment index)
BITTmk &R 20% SR IrE BB oo H— ZFrE, A THRERMES. RKERD
HH n METT, BEAPTWITAEGICIRENET (= 1) Bl&E (0 = n) WETHF, R)5
MEFEHBIC (i = 1) FEREEBITRR, WRE m(m <n) MRITHER 200, fi = 02fior
W Mao HEATAXIRBE: Mo = 153000, Mi/Mioy) . HA,  fi BERFE i MEILA
Wi, fioo RERRTIIEGICHERE, M = fil(zi —2)° + (yi —vo)?] RERRPE i MR
TCRI B, 2c v v RERIFOLIR, Mo = >0 Mi HERRWE 4,

BAMNE X EF My HREERRE C MM, EMITEHAVIRWER: B, Mo BN
W T B RS X 2SR50, HAEREFH o2 HIR, © ZBRIAARNDEERN, 1
RREFEESMEE, (5 Mo HAZRERZERHE SRR, 717 My B ERBH.OZ
—MHBSH. XEERMHEG My W C XMIFEFE (WNE M%) TR,

g LRTiR, MXF T HMS KRG A RAEMN LA G/ MEAR, B RRETERKE
RICE i R — AR, SRR RARMM R E: AFRERRICEMM, B2
FATENLE SHE, &6 KEREARRETHIE; RN, XBEHSEESERWER
R (I C) . BRMEAEM (I A M) UR/NRESEN (0 S) Mk, BAEEN
YRR, MO1ES)TZNH TARFLEERITES KBRS,

3 BRBTRAIERE

ISR B RE S EIUEARIWRE, R, . B, ARNSES, HEREF
HIAFEBZIWIES BN, MBS EMMEr, ERESSERMEEMH2XR
& XEHBMEFREEANRRE . HEKKEENREMERESLTENRE, Rk
TEIX B 77 T IS UG T — SR B R,

BT E R MNEIE LR EE, BEMIMERWESSHWHRLE L. WA H
29 350 MBS ERFEA, Bershady %A (2000) U9 B T R ARG, ERE. C M AKX
A, BRI CH ATUASEAARESWER, RHERALKRAER LG FANS6E, F
R AR, TS AT S B A S AR X AR, BRI R EE RO B R FE B G RG WA
Itk FIA 240 MEABIER B R, WMAEASNER (ULIRGs) . BE#E RAENEE R A,
Conselice £ A (2003) P BFRT AT C. A, SBH, RAFAFAESERNC. A, S&
AR, CHBATERTIEZMEEBRTAE, ABRTEREGHEEHS, SRBTERN
TEME R LR, KBS UMATERESS2.  Abraham %A (2003) 19 Ff] SDSS
BN THERN G, CHERWTPHHERE (), R G5 C BHRFWMHEE (F
E—ERTRE, SREGE (u) SRR, FEHME C MR, Lotz %A (2004) B 4r4r
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T 148 MEARHFEER (B-Sd) . 22 MEAHNERF 73 MIBLE 0.05 < 2 < 0.25 Z[HH
ULIRGsHJ C', A, S. GH My KR, KBHERK G My C HRGFHIMINE, BEER
HHE/NG G M C . R My . Yagi A (2006) U8 BEFTT 349 DMULABE R C F1 A,
RKICHMAFUARMX A RRERMBAER, FIH 22 000 24 2 REAR EB5 287
%, Conselice(2006) U B35 T B REY 14 LB, RUERFR. HEEBRMMEIER
SRHE BT BRI ERRE, MXEEREFS C. A, SHRX, U C. A, SAHI
AN R R #ITK, R EEEEENYEE L, AR R, RATTLIEIR
C. A, S. G My XESEARMAT LR ERESHITHI, FHES ERY R
PR, B, RAIRREREGRRKY C M GHE. R/ AR My & S {H.

WRAFRABLERWIES, HET T HE R YE R, R TEE = EEimeE (HST)
K2R ER (4 07.1) WERESHREN, BEREAR -~ 1 HCEERHAFEM
WEIESS. FIFIWGEhEY (HDF) (8%, van den Bergh A (1996) Y M T B RK C Ml
A, RAAHRNEREFLEERPR LA BN M, B RRD, mi6EE R0 e
IR R, AL 350 MLBERAERA HST ER, Brinchmann %A (1998) P &
B MF03<2<05, AANMERAL 9% 5 WXTT 0.7 <z <0.9, ANHNERH A
BT 32% . FIFWMEHIEY (UDF) SLLAMEBEEE, Menanteau % A (2006) P2 #5987
03<2<1.0 EBRMES, EAAFRESERMNFHFPEEENEEE (SFRD) 5Tk H
Yy, HAiE i B R TTERE ZE, AR R ST E L3S g K. A A CDFS (4, Dahlen
N (2007) P31 3 Hr T RREIE SR ARXT SFRD f5Hk, 52 THUMS R, &L, Lotz HA
(2006) PUFFFET 2 ~ 4 Ml 2 ~ L5 HEERERWIES, KRIEXH LB LR RESTIAR
i, BRESWERAL 30% . BHAGERASN 20% . HMERAE 50% . Ravindranath
A (2006) M BFFET 2 > 25 MEEERERWES, KAHFANE 30% WER N RAEE
R, HF 0% MER KRR, Bl BB, WATRIERRWE S SAAEE, (HX St
RRERBHMLAR 2 > 25 4K - <1 MER, RO EINLBEN T 1.0~ 24(LF 1.4~25
WHRAE redshift-desert 55)) g B &, FFLLMAINTRX —LLBTEE M E RB SR, WMELHE
AU T B AR S HEAE PO,

1 php R

BB RGN G T ERESH RO =MAF T % BRI RRGE, AL KRR
ML &R KRGS, ERNA T FEAEE KRG T 5 MRIERRIE WS
28 REEWC . ARG A L BRI S . BRI G LA Mo By, M
BINERYHE L. BRARRGEHA T ERESHREGE, MERESHRLEYH, H
A EM o FR—BR, ARDIEETRES HARES) , SAEH TFREARRSFEL
BERABTHDI, BARDRRERR T B KRG A, HERERRERCES
it R — B R BOE X, (HE0R LETBARBCE A SR, B DRXEF A it
BREORIUG . FEBRAML P RARLG L BRI RAREETTE, EEW, EAY, E
REE M B AR AN ERES, HEE—ERE LXBERB MR, HER
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TR RE G B 2R8NS, HoAth 4 DN SEERTEA R R 2 B ER W 4 R
FAGWECHIREN, Foh, XL SHOA TR E B RS i, M3 T iX s
BOTE S 280 FITEAEA R LR 2b W] REAN ]

BIEMLLH 2 <1 M 2> 25 MERESWHARCEEGMRE, HEXNLEN T 1.0~25
HERESHFRAER D, R Z ez, 2R N EHAHNES 2 RN A
FEEE ST IEREX N BHE AR ER, FFUXMBEEE NN ERESH
R A EE, TEARER LAES, TR A G h=s 5] s G015 2| iy s #i ik Y (UDF)
KSR EREE, EEMNELE 2 ~ 1 BRI KK (Extremely Red Objects , 5% EROs)
WM S5, WEBES BRI XS EMPD T8 BEE BREE RN SLBHEEREE R (0Gs)
MEELBRYEEERER (DGs) . RTXPRERERLREF BTG W HH —BEFERK
B, MENMSRXERSEBERNERMELER, FFUHRENNESSET4E
BL, TEXT EROs 2 REATAF A0 R 0y it b, FATAT LA E— 20 B 92 & 1A LI =8 1k 1 47 2
e, FEESLABLANERFEHFITHE, BMITERZETRMELXER, HF5ERE
BRI AL LAY LB LA SRR 2480, [ B, FATHOR A COSMOS %, MFR4AH 2 ~ 2
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Progress on Galaxy Morphology Classification

WANG Min!, KONG Xu!?
(1. Center for Astrophysics, University of Science and Technology of China, Hefei 230026, China; 2. Joint Institute

for Galaxy and Cosmology (JOINGC) of SHAO and USTC, China)

Abstract: A history of the development of the present morphological galaxy classification
system is given, starting with the basic Hubble sequence. Hubble’s classification system has
proved quite successful and is adequate for most of the nearby, luminous galaxies. However, it
does not form a complete system for describing other galaxies such as low surface brightness

galaxies, high redshift galaxies, dwarf spheroidals and spirals, etc. Later, de Vaucouleurs and van



3 T % % EREESERNTRER 225

den Bergh modified the Hubble classification scheme by adding features such as rings or “s”shapes
and the luminosity class etc to it, while Morgan devised a classification system that was even
simpler than Hubble’s original scheme by classifying galaxies mainly on the basis of their central
concentration of light. Most importantly, de Vaucouleurs extended the prongs of Hubble’s tuning
fork with additional classes Sd, Sm and Im. And the Yerkes system successfully provides an ade-
quate description of the morphologies of galaxies in very rich clusters while Hubble’s classification
system loses resolution in the cores of them, where almost all galaxies belong to classes E, SO,
or SBO. Furthermore, van den Bergh found the strong correlation between absolute luminosity
and degree of development of spiral arms: the most luminous galaxies of type Sb have the most
strongly developed structure and the degree to which spiral structure is developed in late-type
galaxies(Sc spiral and irregular nebulae) is a function of absolute magnitude. Some researchers
think that the integrate light ratios between bulge and disk(B/D) correlates with qualitative
Hubble type classifications, which may be computed by fitting the galaxy with a two-component
profile, although with significant scatter. In recent years, some studies have devoted to distinguish
galaxies in different stages of evolution using only several computationally computed structural
indexes: concentration index (C), asymmetry index (A), clumpiness index (5), Gini coeffecient
(G) and the second-order moment of the brightest 20% of the galaxy’s flux(Mag). It is believed
that these parameters correlate with the past formation history of a galaxy, star formation, inter-
action, recent and undergoing merging activity. They are effective to classify all galaxies types in
the nearby universe and can be used on high redshift galaxies, too. these morphological classifi-
cation system of galaxies is reviewed in this paper, their advantages and weaknesses, and recent

progress of morphological classification for low-and high-redshift galaxies.

Key words: astrophysics; morphology; review; structural parameters; galaxy evolution



