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&% Tully-Fisher X& (TF XR) M TFHEERENRAFUH TR AERET L. X TF KR
Y A B SL A O B T R A T TR PRIE, ARLLANE B TF RR, ERBUAMME, Em TF
FKEMETHR, BHEERMN TF XK. T TF KR, TF XRMFEHFHELE.

x # #: TF X%, BAERR, ERJHL
PESES: P156 XERFRIAE: A
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1977 4, Tully Ml Fisher M B X AR R, M81 B REEM M101 BRB 10 ML
e B RFEAR TR, XHRARWLEXEF OuF) 5 HHEEE Z B 7F7E R MR IRy AHR
KER, HEFREAX N

M=algVp+8 , (1)
FR A Tully-Fisher 6% (TF 22%R) . R M AERAEXTESE, R0 S I 5 15,
Vo 4 21 em STESIMIFFSRIR R R HI SR HZE3hEE, 7 2 W 88080y 51 fy ik 28 o
BEW OHEE, ERTTHER MRS, o M 8 RHESE, XFRTF 28, X5, $FE#®
BEAMWBA i UKERNEREIFIERNESIEFEYGES Viaa X Vo TILATE, #& 1

Vo = (Ve = Vzana)/sini (2)

A Ve BWLIE, T Vo By BRI RMUA B RN B 38 B SOE 2 M AR ES 5 B AR R AE
T MEERAE i =90°, MIEMERNi=0°,

WeiRE#A: 2009-07-24 ; EEHH: 2009-11-24
HEEWH: ERERPSESH ERIHA (10773020) ; EARBHE (10778003,10833005)
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B, X Q) WRWEXGELERFIERR M =alg P+ 4 22—, ARAKEUER
SREER AR Ve, BURT ZRRHDEA A P RESHSE T A Ry B R e H4axT 2
SHHFRE, FrERRA (1) T TF 28 a(#%) M 8(FR) . BIXt TF &R /B4t
SRR, T, MWPRMERNERRNE, AT LRSER (1), FIHLE W S H 2T HS
HIRK AR Ve REGERRMAMESF M, Fretmh TR ERNEE r -

(m—M)y=5lgr—5 , (3)

XEmZEREROMESE, (m— M) &C L4 M R IHIEEUE G HE B
Tully I Fisher MBI FHEIRR (Mpg)o = —3.5 - 6.251gVo(WAE 1), HHTEL
PRI BB RUBE RS, A5 H X B AN A A BE B AR (m — M)o 439128 30.6£0.2 1 30.540.35 (1)
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Bl 1 Tully-Fisher B2 RAES - Az

MFisE B&, R7E 20 tiheg 20 454040,  Opik it B 2R AU 7 kAl M31 #yliE
A, (B Hubble XPHLIFATLUNT O . BURH L TAERY, B AWTTIE BB
S XTMELGE IR B AR MORHN B Rk, B R HI WL 56 Z RIFEEMCR, Ef
T FEARF X Pl RO E B R AR 7

LR, B TF XA E W BERERTER TOCEER, XE A ZITEFERTERN HEHE
B, BURRZEB)2IEE, 1 TF 2 & X A[FRAEE - £9052 & (luminosity-line width relation) ,
T R R A BE B g — PRI 2 73, B LI A e 000 Sk B A, R AR M 4 R M AR S TR
RTIREESC R (B TF 6 R) MIREUE, ERTFGEMATEE, YUESE o M 5 BEmEE
FZTHER. ETRRERZRMAUNERETFZ ERAMBA NG KhEEFE, TF XHR
B R BRI 2 TS R B BE BT RE T — 2 A A AR, 38 TG B B vl 30 10064, HET
AR X — BN FHORRESES, WM 52 GRRERAHEE, UAERERY
S, F—O7H, W TR RSB EER e B AR MMM ER, LR AE
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AR RERX TF XAHTAMNER. B TF XAMEHNEREE SERWABTX IS5 E
RUFHFAERIR) , 15 Ta BB EENRHEROCIMS RN 2 RERIEC, ERHIET —
PSR SL B B R ARSI BE T35, T Rl SR ANTHY 2 R, FHRIXT Z IF R 2 77 H B TR
e, ERMIT 5I3C 8] WARFMTEL T3 (1] IEAERHFE IO,

1977 SERARRT TF RARRRFTMY A RBEEI N FILITmE: (1) LLINUSE ORI R
(2) BRBAX MR ZFR LN (3) TREEME TF AN R, 1) BHEERW TF X
%; (5) BT TF K&K, (6) #ELME.

2 ZLHNEBIRY TF kA&

Aaronson %A ) B %% B M B RRLLAMIEBAC A WG, Semcdt TF R, i
II¥8H, FEESL TF RZHATEREEN S, W00 — Sl B MOE, mMET
MRALE I B RFFIES 7, WREUER A S RS IR RRE . EXWHRIER E+, Bt
JRIE IR B R M SCER W U M EE, X m SCRBI BN, BRI R R e e
A(HERWBUA « BIR/NGR) FIRFTRIEG A(5ERMELE b Gt H¢) , TMRHE Sandage
A Tammann & B T4E, AIZxT A RS EMEZE TR 1 mag .

R T RTREI/NE R FRIEIE A BRI,  Aaronson %A O 7 H(1.6 pm) P Bt X TF
KRIFR T MM, MATREIRR], LAYV H B B pfE et e, T H BB
JE(EACH B B 10% 247 (R A T B AN AE S 3R 61% 1 44% 00 s H Bt LE R
HFEST LR L EERHMAIE R, R ) EERSZR DRSS R SR, XA 2508
MALERKUL, 5 BIEBCEMIL, T/MNEHARETE A RIEE RPHER R, Aaronson
SN O R = L AR RER R 29 eI R R H BB, BT IREEE/NGCE - £
PR, WHLELLIN TF 35 (IRTF 325) . Jacoby 2 A LU 74 1 PER 5%t Aaronson %
A TAERURSHEE.

il )5, ANDAERE X AR B TF S /AT T IR, FHAEMEERL LR T IRA M.
1980 4F, Mould % A B2 FH M f ¢ > 45° RN BERHEATE T ELANERE. F4E,
Aaronson % A\ 81 F|F IRTF R ET 4 MERFARIEE, WHEEE %484 BB
4, FFREMAE T T W B Ho fH. 1988 4F, Pierce Al Tully M) FJ K REE RN 2 &
BERFEAN CCDOMIEWRAZI, B. RM I WHEE TF LRIRBES TN 037, 0.31 f
0.28 mag . 1992 4F, Pierce Ml Tully 19 Xy 15 MEIERE REEA, BH T B. R. IAf
H LA MR TF R (WHE 2), Z5RERH H B IRTF LR & AEY BN yRiE &
/AN . 20 2K,  Binney Ml Merrifield ') %t 3¢ TAEM T i BE 0y M 45,

R, 2 NRARR T EIER WCENM Z B TF &R, FHEm A FHCH B
g5, Bilan, 2003 4F lodice % A 1) F| fI 16 MR FFE R (polar ring galaxy) ] WL 1 3L 4T
SRR BERL, BFR T B MK B TF X R, HXEYREMTERET T8, 20006 47,
Badregal ¢ A U7 F il B fl Ko JBMI SR, 3R T S0 B &R TF 36K, 2007 4, de
Rijcke ZE A U8 FIF B A1 K P BEWLIWERE, #RisHT TF 56 22 0 .20 A1 e A 2 2R 35 335 e )
B, 2008 4F, Masters £ A 19 ] 2MASS %R}, FE40BFR T J (1.2 um) . H fl Kg (2.2
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pm) PBH TF ¢ R, H#FMITL T TF RRERERBEN LR, FF, Meyer A LY
RT B K BB TF CRIFREMIREE, KXW E TF 3¢ 5 09 W R #E
H)°4 0.40 mag 1 0.33 mag , P ELFRECE 4> H)K 0.33 mag il 0.25 mag .
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g W,
2 AANAFEPEEMN TF XF
ARFSXHBEAFEREFER 10 | QURIR AN RS, MG Wi BESEEHFEMNAXHE 19,

F—JH, AN BRI RIEGEIE A, WH B AT WGBS, Bl v . J. HM
Ks WBHITE GRS Fh 3.1, 092, 0.59 f1 0.38 , [HT IRTF 2 RFFEH T (0] 5K/
BEZ 202U Ry, WIREE S FE R (B) k BROE) SEKECRENE A, YR BB
kr(z) =0.35 2 A/ GXBE 2 HAH) ;s Ks BB kio(z) = —3.06 2 Nk, BIFXAKZH
BR (I 2~ 0.04) ULIZTBOEF# 0.1 mag , FWAHFIMLAZEE 20,

3 BARMAMITHEANEGHIE

TF RAZFWRT 2 4AEARNE: (1) ERAESF m, AURIEERRKNIEE, HY
ERWEEEXR, Q) HI21ecm BEFE W, AUBAERWEEEE, SEREET
5. Lk 2 A S R0n IRk L I (B 6 2000 2 AR BT A @ ) A A ORI 80N B DARRCIE, AR R
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MERSE m ZAENERIHICEIE, X W ZEREBIE, X P B SOEEN KNS H A
[ By O 2R R S 1] 1
BAR, BUN, BIEREEBZEILIER, hNEEG A SHER, SRS SUER B

N FH—I7HE, HmE (2) WA, BRGMEA BN, Vo M EIREEKR. FITR, AT
Xof B AL BAS B R PSR BOE, B E SR A R RS IR, B, KW REIIMT
FXTECE R B BRI, Tully A Fisher 24415 i% AR @ in B R B E 80° > i > 50°1
TERILH— LAE, Meyer A 20 NIEL i > 45° {9 B RIE N7 R REAR,

0 F @ ST R
(b/a)® — (b/a)sy

1—(b/a)3, 7

Hta, bAFHEREMK. Eil, (b/a) BIBSLL, T (b/a)eo AN ERKHE. 72 Meyer
SN PR TAERE (b/a)eo = 0.12 PO, THIH (b/a)eo < 0.12 R RIFMEAMIAER.
KT HERTREE A . FEREREFHICYIRN ARSI, [ SRR R
AR R RBAEHE R, SUOGEBRIM S @Y XA h =28 (1) REHEHE SRR SR
&5 (2) BRI T—TRMEMEEER; ) DR TAREEMNICERN, MiZERE &6 E
BITER KB —5r. T8 LSRRI R DA (3) BN G HE, MR PRI EROE, MY

cos?i =

(4)

1— ef‘rscci
5
Tsect )] ’ (5)

X 7 WER. B f RIOCHEERK R ARRZERS b @G, 24 f = 0.5 A
B B R S PR AR R B, X 29

m:—mg@mywm%]o (6)

SH T M TS B MBS B R AR TG LA, 40 Tully 1 Fouqué 29 8oR A
T2 0.55 fl f~0.25(BiKER) .

Ai:<—z5g{fuf%e”““)+(1—2f)(

4 s TF R —LEZHE F

4.1 MR

TF R —&H, BRI ANTR T ZREMEAGFIE. BEE LN 566 5,
B ANIFHHIERS] TF B2HEF R o ST B E R, 1979 48, Aaronson % A TEfH
B LAEF 4, L5 B TF R FM AR (—a~ 9.5) BB A WK B (—o 78 6~7
&)1 ek, 24, Rubin %A P4 WX Z R THIKEEE. AA, Aaronson % A 129
A R R A A 300 AR A (Sa-Tm) WL VORI B, EEF A A AR S I B A
X — THMEB o (EHEE (B) I B FBE, 1983 4F, Bottinelli 2 A 26 BiHE 1, 41K o
WK M B RE, FEHE —o HAN B B 5 By H kB 10, 1992 4F, Pierce
M Tully 1O i R RN 15 AN iEimERMAMNEREEA, 51 B, R, IH HJHEE TF
FRMABRNHN —a =784, 823, 872 9.5, X—REMATLE 1988 4 Fr5 2y
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BEAARE M, FHgE AZws | B 2007 48, Pizagno & A 27 1 162 R R
g, r. i Ml 23X 4D EEBUSHINFRAB, TF REMMEDHNH —a =548,
5.96 . 6.32 fi1 6.59 . i, Masters 2 A M9 @t X 2MASS Wy J . H . Ko JB WM %k
B AEB AT, RS AR o KA BER 258 (RAAEBER G AF) , HREERK#H#
—HHK, AE o AEARZN, —o MEHEER 9~10,

B ERTAERTUEL, TF RRIAE o KK TR ER.

4.2 ERNOEELE7

TF RFREESHABRRBEREINER, EEAMNPUHH—PMEEMZ, Aaronson
N B9 72 1983 AT LAERII 4RSS, TELANEE: TF 25 B RARBZ ML B EFNH
Set, TR Br R A VRS, WlJS, 1988 4F Pierce A M B T4E, LA 1994 4F
Bernstein 28 A 8 fy TAEHESL T LR 3EALZE W, H—W, /& Rubin ZA 29 8 1985
SEEFR, Sa fl Sc BAR I B TF X RIRPRIT AR, (HAFETE 1.5 mag ME 22, SR 1997
4F Giovanelli 25 A B @ THEFRH, X—IRZ(LZIH 0.3 mag .

2006 4F, Master % A BYU FIf 31 L HE S B R AR R REEFHRFEA (807 4Y) IEIRER
By I BBBER, TR T TF REASHESERBIWRR. MATKH, X T Sa. Sbfl Sc B
R, ®FE —a 45k 552, 7.07f 7.87, AIREFEHAEN, BATERER TF XRWAIE
BRALE N B R (HEMZ MEHFAFAESR S, &I, Shen FA 3 f TIEEREL
5T Master % AWEE®, RERE —o WEKRBUERIMHE, EELEZE—ZHH. LT
VE SR REHATF R 4 R AT e 257, WiFEHREEH#H—DIWRARSE.

4.3 ERNWERE

Bl & LI B A BleE, ANTFF R S EMKTH = B B RF 5, HPaBHiTeXRER
B TF X &R, Frig s (LSB) B &, @ S d.0X B BS5H = E AT 1p(0) =
23 mag - arcsec 2 IR K. 1995 4, Zwaan A B2 fH 42 MEEEERE RN B HEW
BRI THR T BN TF 2R, GRRIAWBRERN TF XRHEERWNERIFLE
55 [4E Sprayberry % A B3 j TAEH 73X —W A, AT, 2000 4F O'Neil 4 A B4 gy T
YERIRT 32 T e, i1 ARMEAREERA R ME S EERN TF R, H—H M,
20 t48 K Persic % A B° fl Matthews % A B6) ) TVER I, TF 3¢ RARIGE S (F R T1K
HRERER) B THZHER, 200248, Chung %A BT 41T /E 0K,  O'Neil 4
NI & B G bR LHARTEE. 2003 4, Courteau B8 FZBIHFEH, EIREREK TF
XRREAGERANEREIR, WEEGHBEHIE.

P LR AT G RE NGRS T — S, WReAR Ry B9 | S im s
—EHMAARE T —HHARMHEER BT %, BR, LRMBRREAHE, TREEELHEITN
NI FERL
4.4 Mm@ TF %x%

2007 4F, Yegorova % A BYATANITR T e E R TF S RMEH O (WA E 2 R 008
) WALRAE, BIETIE “420 TF (RTF) &7, BRFEARE SCHR [40~42], 77 961 e
BER. WERRENEEOER, KN Rp , FFE1E Persic & A 49 By, B Ry =32 Rp A
FERRYBERE R (BREFOE/NT R EENMGE S ERSGER 83%) .
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YEF B Ry = 0.2 nRo(n = 1,2,---, 6) , FIH R, £ 0.1Ro(2 Ry, + 0.03Ro) 115 Bl AL A2,
SAHE TF RRMERMER, 4R EB, XW4 TF ZRHHE H OB 2R 2R AR R
AL (S W 3 e 3CHR [39] FHIARIIR) .

-3 T T T T T T T T T T T T
o Mathewson 7

= Courteau ]

R/Ropt

B3 TF XAMPEREE O B
BTN Ro MEALA OB, YARER AR, FRAGSRET RRREANGER, MRSV ELLA M.

1E LREIR A L, /R X RTF SERMY B U T RZERTHE, HPaFBERS
. BRI T o AT LA B ) 5 T R

5 BEHEEAK TF kA

ATHH TF XRZFHATEREENNE, HAER (K TF ER) WEHEIRE ZCE
B, Jacoby & A M H5H, TF B RS AHREFEMBIG MK, HiXSSAREAR LWV EARZ
SFHE. BT HA (B/50) B RSB EEEICRASMATAZHENEZ], HATRERI A IERE
3, TF BRBRITFEHATTEGRESHIER Sb-Irr BER. B—HH, X TEICER AR Rk
W, BRPRENEZEIFRE BRI R mii AR mR B 5%, SRR TR —RE
B TF e R ARFMAL, L,  Jacoby % DU ACH TF ERWIEEN R T Mp ~ —16 mag ,
XERBHER, RWUIESRAK, 106 AHAS I E.

B (S0) ERSRMERFBARER, REZ N, EERANERERFTLE
AR I B B A E R B R A E R R (M0 R s, Rt
RN TR, STERAGCEM A EE NI RKKEER, TF ERVRNZL 17,

R, Dressler A 8] #£ 1983 4E i —T0 TAEFHIAN, WHIEREWHBHEE RFE TF
K&K, 1999 4, Neistein A W FEAMIHE T HEEERTE [ B LA TF £ R, BFEEEA
HIET 1ISAEIEBERER, WATNE R =37° ~ 76° , 5 2 5y I 5 38 o 1 25 B ] E
mltrE. Mi1EHR, SHMEBERME, BRER TF XRPLEX BFEZ T S ME B/ (3
M #974 0.3 mag) , {HPNELIRECEAXTER, X M 2978 0.7 mag , Xt 1gVe 924 0.15 dex . X
I, Neistein 28 A 49 25 Ry fRJE, MM IR R LA E R ME—d /2.

JUAEJE, Mathieu & A 17 g TA/EX LR WL &3 T 8 X, M ATF A 6 4B B /MEBRAY
MrBEERER, 7£ 1 HBHMEE EITRTHEARERRM TF XK, 5 Neistein  ANHI 4
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BT BB MR E/NIMELISIE TF RARMFE, MITEERMARRER TF XRH
A 00 SEREBRERARRBFOREMEL 1.8 mag , HIRHEMNAN 0.3 mag .
BT B BB B B A TE LG BE L 22 5 2 4, Mathieu %A U7 3 2 MR, X8/
HEUERRENT) WERERZRRERZESAKHNEFERY, SERERERMLE
ITAEE R4 TF KA.

B, Williams S A PR K e B FORF T T e il B R RESR R R M TF XA,
FEARRILE 28 4, HPRRERNERERE 141, @ RIrsRE, IMWKE
AW TF RXEFHLRENES. R, 5K TEFRER TF XANPIFRMARGERH 22
—HHEL.

hr b, BEERNESH., 2%, WOEROEEERENERMZRER, AEREENA
1, WZ TAERIX KRR W REA W A& BRI Saste, RIBE R 2R X & AR B A R
B, Dt O E R E R S EA S A— M ENRBRERRGHE, TR ERR
HEAL B R &R 15051

T 1 r 1 1 1T 1 T 1 1T 1 Tt 17

25 [ 2 Coma SOs ]
o Virgo SOs =H— ]
| * Neistein Field SOs i
-24 |- ! »—%—*—' 7]
w 23 E
g R 4
§ +
-22 | .
21 .
-20 1 1 17 1 1 1 1 T |
1.8 2 2.2 2.4 2.6

lg (Vmax/kln * Sil)

B4 ARE S0 BRREA H B TF %7 P2
TRRGANERERY TF LRBA55 10, gl S0 BRMMA G, RHKE RN 5 LEM T4

2003 4, Hinz FA PS@RXERER TF RS, THE T IZE R HTBRALH
B, X TAEF,  Hinz 88 AEIAE 52 R I REA R A B R A TDEYORE, TR AR
MW B2, ITTRESE o] SEH B FEAS B RIVEE RS, TEM T B R R4, BEaAEH
[ 10 NEEHARRM 8 MELHRRYOE, CRIHTTAMME 13 N5 R HARRWHE P
Hinz ¥ NKBL, SAGERBERMLL, HAERGER I A H §B TF XRMIEERER /D,
21K 0.2 mag , (HIRHEMER, FiA 1 mag 24 (WA 4) . &l Hint AN, SR
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Pt E| gt R B R R R TR E AR AL, AR AR A e R R R 2R
RT3 2 AR B — TR LR 91

6 HEHT TF XH

I L LYE% TF %R (TFR) IRHOGE - AF#ERR, etk L, X —kR
WHHEMARRCERRT ERFRA/D, MERRENSERWEZIEE V. HE™H
B2 (O 1988 4F, AMFFEEIREI TF R ZFUSSL, BEENERHEEE S
WRETREAME, MEHE-MENEARNER BT E7HE 0 MIZEHEERE 1
SRR pgas PITRAY, B o = s + Hgas » 5 ps HEH TF XEZHRNEEFRE TF £ &R
(sTFR), 5 py, FEH TF XEZRNE T (BEE + KK Fil TF %R (bTFR 8 gsTFR) ,
fRIFRE T TF =R P8,

2000 4F, McGaugh % A 6 F| B & R AWM PR, X 50 ZA4ERH sTFR Ml gsTFR
BT BRI T ELAFSE. 1A B, Vo R4 90 km - s~ fyHRSEIE 2 R 7E sTFR E LAY
e, ERRETHERERSHMUEESR WE 5(), EREEER TF LRHAR
BB FREEE. HEIXEREERTAIEY EEAM, R AN S (HD)
Sk, MEFHAREIRE Mg , SRIGHANA gsTFR B (WE 5(b) . WA, sTFR E LK
BEROMEMKHISE, £ esTFR B LEAREZFLE. I McGaugh %A P9 0k, WASR L
ULTF RRRM T ERASEESENREFRBEZMMLR v« VY, T{CERERE
BRI TF 2R LR TR —MurgR.

lg (M/ M)

10 o, L
¥ 3h
10 .
10" -1.02 10° 107
lg (AV/km-s™") lg (AV/km-s™)
(a) (b)

5 EREM L B
(a) 2% STFR, (b) bTFR ; BN AV (km s 1), QUBIRNFRE M/ Mo , HIUXTEOIRES H; HE NN B
DAL, HERMEE 092, BERAN 4,
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4k McGaugh  ANH LAEZ I, AP AXME KEF TF L RWY RS #HIT T 2 7 H PR
R 199~621 | 411 2001 4E Bell fil de Jong B9 F G ETFHRESERABEERXARMA RN
3.5, T [A4F Verheijen 60 15 H &1 E N 4, 5 McGaugh %5 A P9 f 48 Fog & —5,

2006 4F Geha % A (63 F f] SDSS %kl Ry 101 MR R, BFE THRAKTE O6F) BE
RMETTF LR, FARRFTLWHFEMHERE, AWML TEERERES, MAEEST
S ER, i HIEENBHZRERG T EEEEN 50kn - s7 . Geha FA
R, HABRFRGHE TF XAMBPRERARBELET TF LR IREUE RSB K, #HimAH
—EERFRAER, MAIEE w—V RXREAFER 3.70£0.15 03]

2007 4, de Rijcke ZEA 58 $r—3pHFos 7 54 (B) MIBEEL (S + Trr) B &M sTFR Fl
gsTFR, AR RTHAEERANARER, XEERTEFR it L2 Tt 3 A%ty (62.64~68]
AR, REERMREERBA, (HIE sTFR E - RAFKAE RS A ERFTEY (g
ps < 9) 1A FE AR — &ML, TTE 1g us ~ 9.0 ~ 12.0 TEEINFTHEZL lg ps = (3.08
0.20) + (3.27+£0.09)1gV. WA, B—IH7H, 7€ gsTFR K L, 1gps ~ 8.0 ~ 12.0 JiFE Py iy FLALA
We TRl R H AT LA Rl — 45 B lg i = (3.25+£0.14) + (3.15+0.07) g V. RIFHIINS, BEF TF %
RIBHEA 3.70£0.15 , WAREFTHE TF LRZFHELRS P9 . de Rijcke ZA B8 38
KI, £ gsTFR E LEWE 2 RO ER R T LRI S EL T . XI5 AR,
H®AIRRME, FARERFEE KRR R B mHe T4 —E <.

B, Stark A P IEET 148 ME R pgas > ps BT “REESER (gas
dominated) ”, BHEF TF L RZRMAIZE K (3.94+£0.7) 0.8, & HHK (1.79+£0.26) + 0.25(3X
HARMNAEHTUEEROMERREMAGIRE) , FAUMEE “EEER (b > 1) BR
FF g 1E B R

7 TF &Ry AL ] 8

TF R BT M AR RAE6 B FICK B % 3 B 2 8]/ BT B AE e, v FAF R &k
B RMI) S AL fE B AL, 140, Eisenstein % A 169 3t 84 F F Ay TF 2 & (2 = 0)
WHE AR /N —FE, EVERFEABRYEZRMA R, FEEME, BY TF LR
BE L R B AL B0, TR 95 R AR AL A 528 45 0 B B Rl sk 1701

1996 4F, Vogt % A M RIEIF LB 0.1~1 1 9 MG B R4 THFE. A
KW, SAH TF LRZME, HEINERRERHWXINTE RN BEEISEMNEHY
AMpg < 0.6 mag, 15 Forbes % A\ [ BRI 4R —5, XHE AMp BRHETEEBEERGCER
AR RGERZNTS. AA, Rix HA A Simart & A M FI ARG A (B R
AR 24 A1 22, LLBTE S FH 0.16~34 F1 0.23~0.43) H15H AMp ~ 1.5 ~2 mag .
1999 4F, Vogt [ XL E K 0.2~1 /Y 100 MR E RIBFSE, BRI 5A4H TF 3£
W, BERTF XRPURBMEZESHALEEEZR, AMp <03mag. DR, LARXZHE
KRR RIFAEM K.

HEN 21 S, ¥ TF XRFEMMRT BT, 2002 4, Ziegler 5 A ) F
LB 0.1~1 9 60 NMERI E RFEAFR T BB TF XK, RAKXKFTEEREKEA
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R A DAY, HE/NMNIERRZ TF XRWFEN —5.77£045 , SAHME R
W REAR —7.9240.18 A0 He WARE R T30, M ATTIA KX AT RE A P 7 R A RE & 0 BE T
b, RAEMATRREARFA T T —MABAKRT 02 WK ERFEAR; Ziegler A 0 144
L 2B BTS2 A R A 45 SR Al BE A BV SR . B 4E,  Kobulnicky % A 79 58 53 %t
64 NMLFHIE N 0.26< 2 < 0.82 I B RFEAHFIT AN, WIEELT LRNGEHALEER
R A BA.

2004 4E, Bohm %A 7 A 1B AL BEE N 01 <2< 1.0 KB E RZFEA, #H—
HIEEWRERWICERA S ERMNEAR: RIKTEERW AM JKF[EZ 2 mag
MEKKEERR AMp WEUEMR /N, 27 2R,

T RFTREECINE SR N, AR SR A TIF A LA B i TF 5@ &SRB 5 i AL ]
BT~ 2005 4E,  Conselice 28 A 18] FIf 101 AL BHEE 02 < 2 <12 FRER, W
WT K ikB TF CRMERRE TF R, KIAWEHARRI L BB, 2006 4,
Flores & AN " 47T 35 4~ 04 < 2 < 0.75 (Y R RV A HE, ZREWAN 2 =068, K
BBt TF 2 RAMEE it TF e RERR, TV XREUE L#E A S EL LY.

H—J M, Ir# Puech F A BY B TAEHGH T REMZERE: N 654 2~ 06 ER
Batr, KT K B TF XRMEF Ql, R SAMEBRML, mERICERS T
AMp = (0.66+0.14) mag , 5T AMZE IR, X, Puech % A K R FH 76 T b fi] 2
TAHTF XR, UKEEREEEENEHEEMES.

LA B TAERT BB REEAIAK K. 2006 4, Weiner A B FH K HEA 2
R (fEBWBAHE 1000 MER, 78 J HBELAHE 670 MER) IR T TF X R IHALTELR,
ABWEER 2 =04~ 1.2, MIIFERN KB L B TF L RZARGEL, S RME, B
MARBERERNECERR/NREERBUMNIEZL, X —4F 5 2002 4F Ziegler % A [
B 251 15 4 O

B¢, Fernandez-Lorenzo 28 A\ B YEANBFRT B . R A1 I J%Et TF & RREALEIHE,
HH 34 PMER, BHRABH 2= 1.3, MWL E TF XREHADCETILNES, SR
B AR R, SR (RA®) BERIDGEFLR, HITE 3 MEBRHE A
ZILPEMR: HEE AM = (1.0 +£0.15) mag , 5 Bohm 28 A "7 fil Bamford £ A [#3] T2
TEM—3. AT, X—FRIFTHRERERNIIERA, AR B2

BT UL ERFBHE LS, BEJLFEFERADARARELEERERRRE TF XRY
WAL BT A RBUE— 34538, Portinari fl Sommer-Larsen 58 X 47 56 1/ 5l it T %8
R ATH W TR

ERTAEF A EREARRZEGER. 20024, Metevier 5 A B9 I 2 T i i
BEAAW TF XR, TMTHEAERNEHERA C10024, B K 2=04, FEREFARHA
BRA TF XRAMAEMNE QG BEFET, HARDS S0 — ¢ R IR HE 2 A #y
TF X R EEK. 2003 4, Milvang-Jensen 25 A 9 FIH 8 i 2 =083 W N IRIRE R,
PLE 194 2 =0.15 ~ 0.90 B R T —TAF5E, KM THE W HEEERR, AER
WG E R K 0.5~1 mag , X F[REAEE T F N e iR B &R 7E W 2 R A LW e
e, FH—BEEE R R R, DN BT # SE AR TE B R DG AL



28 BHE 5. Tully-Fisher 3¢ & 2 W 573 & 175

2005 4£, Bamford %A PV 7 6 A E RN KX NER T 80 M RER (LABE
Blo25<z<1), HFBMAFHER, 2 MHHER. IR MRS EHEEE,
FEREZGERGEZK (0.7+£0.2) mag , 5 Milvang-Jensen % A 00 g2 B/ —3% . R,
Bamford AN EHMAEH, XMERTEERN FXEHERALZEERABHEENEL, &
T — W TAERIEANRIT.

BTHERHAT TF XRFRWHEARRRTIR D, HETA B A EEX TF L RHY
R A H B A e

BrT DA ESEMIAFST, I 10 4R —SAEERT TF SR BYEFEME L SN LT TR
K. Bln, 1999 4F Steinmetz %A 02 fEBIE PRI TR FHAU, BT TF LRME TN
B, AR, z=18ERER TF LAY B HEBICEELIMAEKRLAS 0.7 mag , H—L5L
MFFFREEFARTE, BMIAK TF X RRIZEMA M F VIR E T DAESFRAFHEA F H R
HASFfRE, 2007 4E, Portinari ZA B8 @ LR E R RAEALA FH 2 N K + ik
SR, RBUAE 2 =0 ~ 1 i), B kB TF CRMBRIFEA T, HE LA
0.85 mag , REALTAREMLMZS R FEERUE. Portinari %A B8 BNk, LK EE
T—FOCERNY, MEERE TF R NER G B, HE, XHABRENHNERN
FIERREER AR ER. 2 76 1-0 WE RN B RMTEET SR 0.5~1 7%, HZREH
R AN R K, TR TF Bl LE RN B FEERIANGE TF L REL, MRS
TF RAA L HEENESMRER) FHFAZB AR BEFRE LY.

ZICEEM], Wk TF XRWHFRIRE G 0 F &, LIEIRETAIL, 48303 2 ALRES
MEFRATMEEUSTHETHNE . £ T TF XA E—MEEWNREXR, A/ ZHT
W2 8 RARRBE B RO, M HX FREAERE R EMAETR YR E, MHE R E N
PRI AT B, MR SE LR, FBUSE AL,
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Progress of Studies on the Tully-Fisher Relation

ZHAOQO Jun-liang

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: In 1977, Tully and Fisher found a remarkable relation between the luminosity and the
maximum rotational velocity of late-type galaxies, This “TF relation (TFR)” can be exploited
to study the dynamical evolution and star formation history of disk galaxies, and provides a
powerful tool to estimate distances of distant objects such as galaxy clusters. Since then lots of
various studies concerning TFR have been done by different authors.

In 1979, infrared H-band magnitude was firstly introduced by Aaronson et al. to improve the

TFR. Observations in the infrared band can offer two main distinct advantages over visible wave-
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lengths: first, that the internal extinction at H band is only 10% that in B band, and second,
that the infrared is a better tracer of the stellar mass than B luminosity, which leads to a tighter
TFR with smaller scatter. In the following years, J and K bands have also been used to establish
the TFR.

There are two fundamental observational quantities in the TFR: the apparent magnitude
and the maximum rotational velocity of a galaxy, both of them must be corrected for observational
effects caused by the inclination of the galaxy; the internal extinction correction can be estimated
by modeling the distribution of extinction materials. In order to reduce uncertainties of inclination
corrections one must carefully select the sample galaxies with a proper range of inclinations.
Besides, there are a number of factors which can have effects on the TFR, including wavebands
used for observations, morphology and surface brightness of galaxies, and galactocentric radii
(radial TFR).

While a work published in 1983 showed no evidence for any actual correlation between
galactic luminosity and the observed mean stellar rotation speed for SO galaxies, the an /-band
TFR was firstly found from a sample of 18 nearby SO galaxies more than 10 years later, with
little zero point offset from the TFR of late-type galaxies and a big scatter in the relation. In
the recent 10 years or so, from observational data in some different wavebands, a number of TFR
studies for SO galaxies have been completed, and the possible scenario of formation and evolution
of them are discussed as well, but the results have not yet been in satisfactory agreement with
one another.

In 2000, one recognized that the traditional luminosity-line width relation is a subset of a
more fundamental relation between baryonic mass and rotational velocity. Therefore, the concept
of the baryonic TFR was proposed, which is important for gas-rich galaxies because much of their
baryonic mass is not in the form of stars. At a given circular velocity, such kind of galaxies should
appear underluminous but would, after correction for the gas content, fall on the underlying
baryonic TFR. Afterwards, the baryonic TFR have been studied in different respects and some
interesting results have been obtained.

By studying the TFRs of high redshift galaxies, it was found that the kinematics of distant
galaxies show evidence for an increase in luminosity compared to the TFRs for local galaxies. In
recent 10 years, by using both field and cluster galaxies, contents of studies on the evolution of
the TFR have been developing, including the slope, the zero-point and the scatter of the relation,
but the conclusions given by different authors are not yet in good agreement with each other.
Meanwhile, the evolution of the TFR has also been exploited theoretically, based on cosmological

N-body simulation of disc galaxy formation and evolution.

Key words: TF relation; late-type galaxy; galactic evolution



