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ZH /N, L Tully-Fisher 5% RiE 2 B 1 Tully-Fisher 55 &, #2472 A ZHEE T &,
& RIS MEE IR, AL, EATEREH TR GRS E R T AR,

Tully-Fisher X R 7] UM/EFTA E R A MM T ER A Mk, rf 2 RAMERH
OISR, VLN B R2AHFERFEFOGLL M/L X =A%, FHIEAY 3 4 HE S
B/ AREs IER FIERAES, A

M =~ rqv* (1)
H S RIEAN:
I(r) = Tpe"/ma , (2)
L= /+OO 27r I (r)dr (3)
0 )
R CER
L =2nlyrs® , (4)
X (1) 1P 550 (4) MHER, 193
M2 ’1)4
7 E o 5)

2
HHATEE A “ Frf B 2 A M FRIRFEDEEL” mrkn=X (5) 20 % N, RI1R
L~uovt. (6)

H2 R RGO T 52 B DR R R ARG 2R, BRI A Xt Tully-
Fisher 5% 2 (1 FE 7 (1 ] 4 o

Tully-Fisher ¢ & x5 H Tully Al Fisher 7£ 1977 4821 (WK 1), AT E A 75
MR 3 B RAEAR (BFEAE R (local group)s M81. M101 %) HRILE R HI 154k
55 S YR RS (B BBONDE) AR RS R, HL ISR E R EE N R, 5
FEESTEOR. TR RIMESRE S IE, WRES— e, 4% 5 S5 IR 2 ) s — AR 5 R
. P, Tully-Fisher X RBCONFAMEE ZEJMEE T H, FFH Tully Ml Fisher 2 H1% %
FiFH Virgo £ R, Ursa Major £ RBIEEE . ARA, AGTRILT MG G 220
FHEAMH. 1980 4F, Mould % A% M81. M101 3% H ¥ B (1.65 pm) Jll¥. 1983
4 Aaronson Al Mould " &8, 5 B BB (856) MG, £04MIEAF 1A TFR At
TREACERE, HERFEARSOGRECGEAN, UL MG AT TFR & 5 47 1l iE T B,
1984 4F Sandage Fl Tammann" &I, FEIIIFERE RFF TFR AR EA—REM, 35
W] TFR &2 Bismi ).

b LA AR A 281 (charge coupled device, CCD) & &, TFR. I} FAE 1985—2000
R FEBRIE. Willick™ FI Courteau'™ 435 F 21 con-28 B R 6 252 et i 22 10 2 S 28 e T s
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lg(Av/(km-s™))
e BRI RGE L, FEA R EAE A RZGNE SRR R, KR ELN .

1 Tully % Fisher # Tully-Fisher %<&

IR Han' 78 1991 4%} Aaronson 20 140 80 AEACHI Ml T 9% Bl i 2 R A HEAT T 3
Bt TFR 8K, 1995 4£, Hendry 25 N W& T 85 K #6402 &P 2 R 19 Tully-Fisher i
B, 1997 4, Haynes 25 N 0B8R RIEAT KRR T P BOR T, St (KRR AR 2505 1 P2 3 5]
291 % 10% km -s~. 1999 4E Dale A7 2 BUIFIH R, 1 ik BO® KB IR Riefsd e, R
THE LRSS N 2.5 x 10* km - 571,

2003 4F, Courteau & ANF| A7 HE (integral field spectroscopy, IFS) 1 V. T B
CCD FEUEEHR IR 7E 2 R XS TFR W52, 45 R RIMAE R A )22 SR A
SRR S, T LR R STE TFR LM SEEMEEL L. 2006 4F Bedregal
e NI T 4N BRI SO B RREA, BEFUR LT S R LA B, 3 HH i TFR
(%] B - K8 %) A RIBRTEIE AT A 2 R TFR AT 77, HAEAR S IRECE K.

I S W I AR R e B AR B T R R, BRI N R B SRR R 2,
XKL/ N R REAE TFR FRASDA T RKREE R TFR WG4 N7, XM B 75 i
HE/NT 90 km - 71 AR 2 R RIE .

2000 £, McGaugh 25 N $H, 2 T4 7 B AL O o AR i i, R T E T
Tully-Fisher X%, BTFR MAHIAE RN EFRE (HERESERENLSM) KRBT
TFR (MRS R &, MITR8 BTFR HLHEXRM LT TFR ¥ %5, J+H BTFR
(LR E 5 R AE TS B TR B B R R ™

1 Tully-Fisher 5% &40 L T4 481 Tully-Fisher 5% fAMUAR LR A, 11 HAE T 5+
B K ¥ bR 5% & (scaling relation). Verheijen il Sancisi' 7E 2001 4 ¥ 16 7 w43 Al
STHEERI HI e th 4% T BTFR W E Z0E, Mf14e H: Em Rl llE - iaak, ek
M2 Ab T b B B R AR AR — M X T 2R FKFERMER, #HHEKR
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TEAENE R, X e B R ER A AE s — e 2 KO B R AR B e KA e e T
B (M5 McQuinn 25 N g, $TUIASAKCFBOREE (R R, LS HI ekt il 221075
), IXFEEARRE G S T, 2007 4E, Noordermeer 28 N @ I 5T AR B RAEA,
—#ih 7 BTFR fEaa, 3Higikd ACDM K BTFR M 7 E R EHE FYH 5HKEY
BB R, AEMATE AR, EHE KR ERERFEANE DS PG R nE AW KiEE
FFEAS 5 A B v 4 R R AR 2E), 2012 4F Desmond” 53 T [HIFREMISE 0. [HTE
2012 4, McGaugh &I AP IEEZERHT BTFR #5445 3.94, T3 AbR T
SRR (ACDM) [ FNAE, XA 15 B2 413 /7% (Modified Newtonian Dynamics,
MOND) 1 H 2 —"". Lelli % A" £ 2019 45 5% 153 4 SPARC R4 & RFEAR K
WL, H R KT B Y E S ) BTFR NS 80  hfi1iA BTFR A DUME NELAE
A “JEAM” (fundamental plane), JfH.2 §i 2016 4F Lelli 25 A" &3 BTFR A& F
ThEmE F, M—AHNE R (irregulars) [FFEE A

4R BTFR &) 21, {0 Mancera %5 N7 R I T MR £ (ultra diffuse galaxies,
UDG) 72 ME— 1w BBTFRI B +. i, 2 TAECEIHKETE L% E RBTFR.
Topal 2 N7 2018 41 CO W LA 0.05~0.3 [f) BTFR, KIEA HEIGKAE: Ubler %
NEH Tiley %8 N FIJe Hoo RETERFRLALIN 1 1 BTFR HEGFIFE LR,
5 CO MGk B, HI I & B e i th 2k — o) o s iniaia s i &= A e i it 26, AR HI
FI AR THEEN A ET s B, AARTIECEARLRANERZEAR, BAEEMH
. Wik, REERKRT WIS B Eu st — P kR E, RITEAIESARE R
R AP REE 5 B, A B BT 5 BTFR AL

AL 2 BEAG TFR M BTFR BURE SIS MR 53 &, FRATFIA Arecibo Hiz
Bil) ALFALFA 100 H PSR IS EdE, WA AR E R BTFR B LGIRME; 28
4 BRPDEESREE,

2 TFR M BTFR

2.1 FH#HER Tully-Fisher XxZB0MEEERE

Tully-Fisher X & (TFR) M 1977 SRR HIFUG, SO iR 2 REHE T4 T HE 5
Wi, B AS A i B R MR TR, RFWHEEM B (cosmic distance ladder) [
—FF,

BIT4R Tully M Fisher FIZE% 45 (B JBDG) 1 TFR BIH, I LA A Tully-Fisher
RKAMELALN Virgo A1 Ursa Major B RFIMEEE. XARKIG S, KA B BB H AR
WRFERMERE X THEZMNRERN S, HEDOBRML, 26205 BEA
RESRI B EATTHRER 70 Bk, TFR HAURREIH IR SGREBUR (AFR “IR/HI KR ).
AP R 1980 FEARLLE, BEA CCD HIRAWIARE, St AN IBHAB T
TFR WF%t, id ™ melREL, R AT B CCD MDGEEIR TFR A Bk icE
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/AN, R HERR I EE T

Jak, TFR BINH—4ax B SR E R EEREN R ERPEERES
PG AR S, FAEEREAMUZEEHE TSN EEN, HABICE
TR RN E B AR 7 A0 DA & S8/ T FE A X LA 2R L 75 21 B & v e R i B T
i

I Tk Bl 7 AR SED ik

(1) Bell 773" E5ext T AR RHMEET 2 MK —ANEERMESSABA,
—NELFE 0 Jbe —HEMMEIEE —4ERE 2~ H PEGASE B =AM — RN EEFE; 7—
YR — RANAFE R T 52, — AW S5 (— RV S50 BI1E R Y i
BRAL (star formation rate, SFR) AL, HlUl o = [r71(1 —e /7))~ e /7, Hr 7 Bl— R
ANTETHEL. XA A XS 38 50 M A 70 60 2 (). EDULIN 21 B2 2R 5 X AN [ 0 £ 1) B R A R
XPEG, AR/ ARk N B LSO R A I B AR O B R AR SR AT k 2k
1B, ESUE, Hrb, fREASOERBGE B R EUEREE S R e Ak . &,
THEJTE: AR R E KL (initial mass function, IMF) A& 2 & A, ] DL
HEREDRE. JEER.

(2) BHH SED & 7%, SED 4=FK spectral energy distribution, B i f8 & 7017,
RVE GREE) BB KA R, A3 Salim A", Ponomareva %5 N\ #52 {3 F
SED &2 2 RMEAFE. SED /55 Bell JiEMILFR 2 b A B S EXT th, H
SED 779 % /2% [ B 2 U BEANE S, FEUS E S W rfE oL, — &R
BUERAL 1192 (maximum likelihood method) 2K R 5E Al PSR L5 WL £ 4is VC A9 S i HAR
A TR MR SED, 1A

X2 _ Z (Fgalaxy,n - 5Ftemplate,n>2 : (7>

On

/ﬂ\:l:':" Fga,la,xy,n *D Fternplate,n %%U%Xmiﬂu%/%*u*%m%%ﬁi! S I%Uﬂg'ﬂf;%%ﬁ’ O-n %Xy_ﬂxil}l“%
AR n MPEBEIRE 1o WEH. xR SED, x* #BUS&/ME, s BITHER

R A
Fgalaxy,mFtemplate,m
= ( :

Om

Ftemp ate,m ?
5, Hommben )
TREH s A\ 2 BUAR S T T — R R A R, LR TR BRI T SR A PO AR 1
JRETLL 5o XL CIGALE B4 ™ Il @il u. g 1 i 2 2B E
(U RS, T H M AR R mly AR e E) KA, WL AEEN R RN
RGO, FEIEAE B R FE R, S R AR LA B B R B P R B A
CIGALE F 5 B0 (R 8, FEACYE N At 2 e B s fE,  BIER AL (UV)-3E 20 Mk 2R B Rl 1 i e 2
T EAANE R R E. CIGALE #EIIEBEER T, JLHEHM CIGALE AT
X 2 HATEM S CAHE X SRR g AN, I BB AT % 0% BRI 2 5

(8)

S =
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FPBATRRE, fHRERG . HERE. WE Uk, ARt BRY. B EREET
RN 5 BT B XTI AR AN, T ELAE A IE Bell J7 v oh R Rk = 2% RE W L T
FETFR (B4E BTFR) FEAS fUR B K i)

5 T ROT RGN 7, il Kauffmann 25 A H1 Gallazzi 2 N X Fhoy i
T D4000, HB, Hos+Hya, [Mg,, Fe] 252 il 2k (oML, ¥ S M BT 00l 2 210 2 BBk
FE BB O BUE, T LOE R RA R SR IIER (r — 4) Bl AR5 A 4L
BRI TR (r — i) BRI A WA (r — i) UL T W B R &5
GO, T LR, DLBEGS IR O T E R LIS, RS AR L (B H)
B, T RAEH B C IS L R A B TS L M, /L. s ARG TAT A —Fh A
R, E R RS T BT BTG 5 20 AR R O BUE E ROGEEIRF ;i SR U 2 R
BT, T BRI & AR B ABCR AT 73R, Hh Kauffmann 25 A i
F UL AR A T2

1977 SELICRIYE TFR 32 TAE L HARZEST% 1.

=1 1977 FLIEMFE TFR EET{EEEE

WEL R Z /mag Fhy 2% ik
B 0.5~0.6 1977 8]
SRAR AN 0.45 1983 6]
I 0.20~0.25 1987 [B5]
R MI 0.25 1988 (58]
R 0.30 1990, 1991 @]
R 0.32 1992 8]
I 0.10 1994 [37]
I 0.42 1994 [68]
I. H 0.35~0.40 (1), 0.45 (H) 1995 [8Y]
I. Rf1H 0.4 1996 [E0]
R 0.34 2000 (]
B. Ks 0.88 (B), 0.98 (Ks) 2006 [14]
g1 iz 0.4 2007 (2]
gt Al 0.32 2018 23]

2.2 BTFR

VENE 7o i 5 AU e e B B AR G R ) BTFR, 78 HARI 5 8 #8454
INRE7EE D=9

ACDM FH M, B Rk th 2k (Hernquist H8) 72 KA AW S THERE, X
FE RN e B R AR RN B & (Yl + IS ), BTFR BT E 1 ES3) )50
BHRR, WHFULETYRES SREMRKR. ML TFR, BTFR A LT RIS

(1) BTFR FEARGREUN

Famaey Fl McGaugh'™ W73 %] BTFR f5R#CA 0.24 dex, 2 J5 McGaugh F [ FE R
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Dutton HH i H H of A LE R8N T 0.15 dex: Lelli 2 A\ 43 %] BTFR A4 97 5041°A
0.11 dex. fE¥FZ BTFR BHotr, RICEFKHAR T HATHMERE R E M TFR B/ IRE
B 9REOR B TR AR, AMETREEER /.

T 733 BTFR fEEFYFREE M, 5EHERE V 115 L, BTFR FARMEIRE
ATLCREAPA . — & My-Magy KAEMAIEVRE, XEHETEREMERAEHR LI
;s =98 V-Myao (RRBEE & E-BEVI R 2RI R, BT Vi-Myao) KRR JEE
T—X TR R EMFENER, YRNRERE AR BRIERT R RIEE S
K, HETFVRMSAERBHSHEERER. X SEURE-REE LRIREL TR
J5F 52 3 o 2R 5 R AR Ry V- Mo R RIISREOR IR 2 T

(2) BTFR & MG

M TFR 2] BTFR KK KE, &I TFR AHCRE (L s B RIES), 2
JEHEE R, H3 BTFR WE PR, XARE R 1S GRS &)
FOLEHEETIRIRER, ARARERFOLL (BERPHEHERESEZH) FHFA—F, X
LS AR E AR E REAFM TFR A LB RMRE, BA%— HEREME
TFR R, FAEFEZ BB 223 E (W0 CIGALE #{44, SED J7i%), K
JR N R R SRR A H A — 1 TFR 28, (H2/MA =i TFR SRELECR. 1f BTFR
T8 /N5 R ALK i R AT SRR . W RRIE R BTFR AMUGEH ThemE R, EEHT
H A AFUM R F (irregular galaxies). Famaey Fl McGaugh'™ 7E 2012 fEfSC & pig i, %t
FhemE RS TEFREAR (3.2 7)) 5E4aEM T ORI 2 RBEA, XLk
BilF R — B T BTFR R &E M (WK 2). H, WP L, SRR AR E,
I BTFR (&AL TFR B2 A 2R,

H AT bR 5 2288 ACDM JEABEIR IF MR BTFR IRIR, ACDM Tl 5 AR 2
3, SR AR 4. BRI )5 (Modified Newtonian Dynamics, MOND) fEfR
UF AR - BTFR AR, X ERE AN TG, MR R Rt th & miie
t, BT EBEEYRAAAE, REERXREBIEL M5 /). MOND A —/MFIE
W ag =107 m-s™?: HIEE o BKRT ao I, a—>gns Ha BT a I, a—/gnage
ZHIR T, BRI ES S E KT OE R, T RS BTFR (45
{547 Barnard 26 A\ [045t, IF 10 4E10 BTFR (I H M RHE2TE 3~4 206, [ H Al
BA BRI ER AT LUER: BTFR 80 TFR, XN FRKIE TR 2 B R Ed 2, R
BT RATE R RAR, 4 MOND g K 1 Bk
2.3 HEEBTR

TFR 5 BTFR, =22 RH1EE T ESE YR E S H R s I Rk, 1
ACDM FRHR N, AR (%A BRI E) 58 R EAMHEER . TFR
B BTFR /& ACDM T “J” 5 “W” ) “Mr”, KA R R R EBUERSIARR,
R BE IERATS H TFR (BTFR) BRI A4 ] 2 IE A AR



3 # Fi4aifr: Tully-Fisher X R 5 E F Tully-Fisher X RIVFF TR 321

102 1022
101tk 100k
107}
1040t 100}
® ©
i 109 H10": i 10°F
= e =
10°} il : 108}
X °
107 E 107 +
6 L 1 L 1
ST 102 1070 102
1 _
92 Wzo/(km's Y Vf/(km'sfl)
a) b)

VE: PR AR TR (B Mo 9HAD), a) Rl b) MBS IR 20% Ve R R A G 10— RV UA
et M 2R K BOR T (45771 A W (RS 128 ). MeGaugh 2 A ™ MEGRFRO ARG, kTS 8RR
1R 3 SR R4 MR BRI R BECR IR ARSI 2R AR ks 9™, it Trachternach
i N e A R T A R TR AR, 0 600 65 4 BT R M BRI R IE): Begum 22 A B kA
AR — SRR — SRR A 2 VR B (60 TR Y B 4. a) J A BEMRE AT IUSOC R . b) B4
BEARICH Stark SN AR E SRR, BREOTIEN McGaugh™ IR LSRR, B4, %EGT
TR (6 T A0 S5 a) FRARIFL

2 McGaugh (2012) BJZEF Tully-Fisher E3 A

A PSR R IR R AU TFR 2 — AN E KBk, B2 2009 4, JLTFrA Rk
STFRAEE AT 2 TS 7 W R 2 b iE B L] ™. SEaEsk, B sl 7
EokEs, WeS4 mEEmsm et T TFR 8 BTFR FIE &R & R 5amie, 6.
TNG ™ B R b i G 42 AN IR 68 REEALE BTFR IR, H S P00 R B SR 2
A 2P PR T A P 0 A LR R P A Miillennium- 1T 8 F 7 BHUREA 0 R % B
RERECKRESEEIE: NIHAO™ M * FAHRE” Vig, = 5 AHEIE IR (E TR Kol
W, H R A R R B K (105~1012My), FEA SEREUELN. Glowacki 25 N 78
2021 4EH SIMBA #40L (&7 /R~ (250~ 1-Mpe)?) Fir=EIZLEE N 0, 0.5, 1 kb RFEA RS
2% (7K ST ) A0 HL 328 (W Wso FIWao) PN ERE HRE, 3F LIS BIILE =R AL
# BTFR, &I T BTFR BEZLBA “WMIan2”. Ak, BTt AIRZ T/EA N BTFR
AR R WA AL, B4 Ponomareva 25 A F| MIGHTEE-HI St #4038 13 th 763t 2 10 12
E BTFR & WLEALES 18,
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2.4 AREMRAFRIIBTFRAIE M
2.4.1 ¥ XZPiHNM

GBT. Parkes. Arecibo. FAST Z55f M ¥t a5 et A b F B R R, MRk
WA — & R PR, thin B bRVR A Hah IR, 73 e SR A T RE R 20, TERR
S, UEA R EE e UG SR T B, MR, R T IMAIIR, HT 3% 2% () 500G
FHHER. BRNEE TS, Hiek KB R AR 2% 2 1) HT Sk a6, BITE
B RINXEA R L kTR H T 21em 28 DASCREXUE R i, B T e si g 2 &R
NI FERECE S, ta TR R ERE ih KT BB AR AN ]I A 2%, A T
BRI, BEAh, % FAST X FpKN4F R R AR ims A S, e REER, TUHTE
FHEIREUE R (ultra diffuse galaxy, UDG) fEikfk. # UDG fgif& KREIG N, %I UDG i
2 BTFR (7] 3 A ff REH BN 7T
242 THEDRGEMNEEES

AHEE T Bk R R R BR T, 0 i B 3 B 10) f RR p A2 BB SRR R I8 SR AE (401
NG B R 26 5 I 6%, T8 BRI 5% v DB S B U R Iz, KR H 28 () 4 R,
HERsfGREER, TFERKIIME R, KON . Fealt, X BREEg 2
=4k (RA. DEC. Z5[RIPEE ARV ) B 27, XREat T DL EBOE 24 18 77 ) (FE ot
PRI E (RA1, DEC1), (RA2, DEC2) [FELR) RHEFTA V) A K15 B A 5ok o Ai
YA (B B-E R EE P-v B, M), s 2o s AL s vl
PLE A R N 2R, X T hede 26 A 2810 (MOE RATRES B LG 54 UV BRI
HL) AT LUK HE Hernquist A XHE/KFBOEEE. thah, BTA s msEnEg, 6
U 1 38 G AR T30 B AR IR I A, RN R R 22 R SR Y R sh s R AR B R A, TR
VI L BRI, AIBECRE R, KRR 7 DO E R BTFR #F 7t 4@ 4 58 n] S 1)
Btz 4b, EREFE TR RBrAN . % F BTFR (UL TFR) MIYFZ TAE, #4 &R R 1 jiE
B TE S 1N Vaag, Vinax, Wso, Woo 58, BFFNE SCHBE 2 N IR g R, HIL gl
BTFR ¥R Vi, (LI 3),
243 FTHHEHKAL

S ER R FRR I 5 FAST, R4t A 300 m, EPXT 21 ecm ZE53 #FRE140A
3, MTHLERME, RNEBCKT K. BN U EE NIRRT, SOF 85
G EE, UK FE R A TR LR W Ip 2ok B B M o H R, Hoan R T B B B e A B X
— ., Ebin VLA, 27 125 m RS EEEsEHm, Y Bof, BFNMEEKN 21 km;
GMRT 1 30 [l 45 m FARIST BRI B A i, FEZim Ky 25 km.
24.4 MMEFAEA (tilted-ring model)

b STR s, JUIR TR, A FRRE IR R, HI SRS AR G5 R 15 Bk
T AR RMIEAREAY, AT HhER IS CAEEAN A TR RO A, B DA
YR 53 A R AE B B e PR PRI 6, DAE-F Bl it 45 B RIZSVFESEUL, FEo b,
T GRS NRFE LR RV AT 5. WAL A AL 2 e H 4 09, B AT E R A
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12— 12— 12—
ERH: 123 ERE: 148 R 125
o,=0.026+0.007 o,=0.035+0.005 o,—0.035+0.006

11} s=3.85+0.09 11} s=3.75+0.08 11} s=3.62+0.09
1=1.99+0.18 1=1.99+0.18 1=2.3340.20

3 10} = 100 = 10}
= = =
> = =
% 9} % 9 % of
8t 1 8t 8 i 1
1.0 05 0.0 1.0 0.5 0.0 1.0 0.5 0.0
F
7l ‘ ¢ 7L : ‘ ‘ 7l : ‘ ;
1.0 2.0 3.0 1.0 2.0 3.0 1.0 2.0 3.0
lg(V,/(km's™)) 1g(0.5W,,,, /(km-s)) 1g(0.5W,,.,/ (lkm-s™))
a) b) c)

12— ; ; ; 12— ; ; ; 12— ; ;

ERH: 153 ERE: 142 ERE: 148
o,—0.040+0.006 o,—0.054+0.006 &,=0.070+0.007

11F s=3.5240.07 11F s=3.1440.08 11} s=3.06+0.08
1=2.59+0.15 . 1=3.54+0.16 —~ 1=3.7540.17

] 10} i 10} i 10
5] 2 2
S 9 w9 9
8t A8 e 8t : ™ ——] 8t 3 [
% 10 05 0.0 1.0 05 0.0 0 05 00
F F,
7l ‘ ‘ £ 7l ‘ ‘ : 7L ‘ N
1.0 2.0 3.0 1.0 2.0 3.0 1.0 2.0 3.0
Ia(V,, /(s IV, (kans)) Ig(V, / (kmn's))
d) e) f)

e oa) (V) MREA sUREURCD. S BIBHGE X, Vo HI AUARIRRGEEE, W oy HI iR PR R
YRR B kIR RS (BIEaIER R R B & B TR IC R IE SPARC, FEAEL
{1 22 T B e T 75 R A B A e SO SR BE IR, % IR B LA I REA I R/ Ikl A 45 0 (LI
Lelli % A (2019) M 2).

(s3]

B 3 Lelli %A (2019) 9= F Tully-Fisher XHRIUELE

A $E TiRiFiC (Tilted Ring Fitting Code, RIMINAFERT) & B R B HE FAT (Fully
Automated TiRiFiC)™ *#1 3D-Barolo.

ik, A TR WA, BT RER S = 2 e 1 [F
BEAR T RS, B2 exs [ — HbRRME AR, RS TSGR, 1AW
=3 SRR EVE R

3 K EEZABTFRISAA S Bk

FATH ALFALFA 100 (the completed Arecibo Legacy Fast ALFA (ALFALFA) survey,
«100) 1 SDSS DR7 & X BRI 2 R, EFESERIREA, BT 025, SREWIA [F2E



324 X X bei g 3 41 %

4

AR RZFEARSAE BTFR _EIRHIE, &S HVIE4EL.
3.1 &R

FEH M Arecibo ST & — G E AWM REH BEEE, HAN 300 m, 21 cm 2k
AT HERL) 3.5 «l00 X G 21 cm LRI H, JLIE 31502 MER HI #5248,
SDSS (Sloan Digital Sky Survey) e T RHIBD 28 RIH, HEH~ReH 174
RENERM. AEEBAEEEE I THZHBENEE, £3CRA R KRR, HE
RN 4 B). PL 100 F1 SDSS DR7 A8 XEESEME NEFEA, 45 29418 MA,
T e RIXHIARLIA 7000 T 7 B SRR IR DL ARifEs

HI Y6l 250 L KT 10, BEEEMEEL 3~10 BG4, HoObiE A%, SDSS
MCEAE 7w, ZRERM/NT 06, BMEMERKRT 6 MEELEEHFAMER. &
ATHEFE T IR AW (1) 6/ X6" R ACHE BARIE, A HAIE; 5B A HAh
P, eABEEY O, B¥5 RARIEMZ 1000 km/s PAE, BIFRSZYE. (2) epEG T, H
T EE T C . HS HAREEE A2 500 km/s DL, MEEE AN 3, BRI,

MPEASL 568 . BTN My EEIRE «100 2R, M M. W MPA 162
JF 45 R (SED J5%) ™ —— Bl 568 MREAS NS EHE (photoObID) Sloan I it i
(specObjID) ULEL, LA MPA (1A &5 & E (Igm-tot-p50) {EJ9EE T & 45 R, sIhULAT
IFEASL 348 4, & RAREMINUCHELI 220 MEAR,
3.2 HUEALIE

A SC AN G BT TR TR Myay (VL Mo NEAL), RN R RS Vi, HIX
X AL B R AT B

(1) RTETFYFRERRERMFRI. ETYH (Myar) BFFERE (Menar) B (Mgas)s
T T2 8 PR R R PR (HI) MRS (Hel), HEFH TP RMERH 2 L 5ETRE
2 b, AT

Mbar = stellar T Mgas = Mstenar + MHI + MHeI = Mstellar + 133MHI ) (9)

X, My N HI SRR, Meonar NTEEFTE.

(2) KT B RIEFEEE MR Xt a100 # HI Y& H spectrum-pp T I 20%
WEAE LR AR I TE B, 18N Wop mea (FEFELEFESHE 4). BT Arecibo FISIH 7 #F 2,
FE HI LR B HE 308 10 km/s, FUA BB FRSE RIEE BB IE, BIEE
() Wao = \/Wgo,mca — (As)?2, Hrh As=10 km/s. RIEHHEEAIST, B

1 — (b/a)?
1—¢ 7

X, b/a FROVHNEL, BEEICH SDSS DR7. TMEREMIEKL g0 FIZREBCR—FEiIME (A0

K5 fin). BT o100 2 REFEA (BT TAFEA) BHILE (b/a) STEERE
(Mitenar) 2 ATHIALIEINE, WATHE g0 5 Magenar 175, BIER Mgenar # 0.5 dex (98 % 73

sint =

(10)
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IR eAric A0 mif 2 W s — kil & (2l ik, =R IRER),

ML),
?%“‘Hj qo 5 Mstellar E‘J?%/%
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wJa, THEREE, R -
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HE™ o gini (12)
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2 800 3000 3200 3400 3600
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Ik, SRS B U M2 BT 20% Ve (E IR AL (Y,

& 4

UGC 1678 HiTHIBALIBLER

lg(b/a)

— y=0.017x"-0.369x>+2.528x—5.852

8 9 10 11

/M)

1( stellar
TERRESUN [6.5,7], [7,7.5], ..., [11,11.5], SAEHHLLE/K 20 M
VAFTE 20 s BN R =R T, R a2k,

al00 FREERMLL-EERENH

FE: /NI SRR R
KGR S REA L 55/ LT bR
&5
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3.3 H#HR5HiL

(1) &%, WK 6 frR, IOLIEFEA S (BILEGE S) £ BTFR Pl _bin gtk oAn, =
TREB/NYE KRR LGRS NEFILT R S, AN RER, SRS ESET
A KB (AT RIKMERE FRER/N); MEKAEN, SASTESEFRELR
IR XR, HiZBITLS O W& ENEM A% SPARC (B0 5) 1 BTFR
BTGB P v AR AR T B 0 X [R] Y REAS B i e B T REOR T AL
PSR LLEIBE HT e E A6, v LUE HRF R E s 2 R, Al &8
B THOLIE 5EIGLIE R BTFR BN H4E R, TLUE H BTFR %A B & 13RS5 0 i 1.
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B, 0.05 dex 1EAIXK KNG X, 45X ] 4 i Ho B
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BT, e = R G TR AR A POALYE. I F O 1 4 7 B TR i
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kB A7 BTFR L%, SPARC A £,

ZLMFER, BEHARIAL, FIER 3.593. s
* E 7 AREERPUSLG-PESIRER

6 «l00 FAXREEFHAM BTFR Eoh
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Advances in the Research of Tully-Fisher Relation and
Baryonic Tully-Fisher Relation

GUO Ming-yu'?, HU Hui-jie’"?, GU Qing"?, YANG Hang'?, GUO Qi'?

(1. National Astronomical Observatories, Chinese Academy of Sciences, Be ijing 100101, China;
2. Unaversity of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This work reviews Tully-Fisher relation and baryonic Tully-Fisher relation(TFR
and BTFR), which are important scaling relations connecting galaxy luminosity and baryonic
mass with its rotation velocity. TFR and BTFR both serve as the standard rules in comic

distance measurements and thus are crucial in determining cosmological parameters. The
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TFR make use of photometries in several bands. Despite the scaling relation existing in
different wavelength, the slope and scatter varies. This can be explained by the different
formation histories of different main tracers, e.g. the mass-to-light ratio is lower at shorter
wavelength which is contributed mainly by young stars. Among all bands, the I and R bands
present the smallest scatter. In order to further reduce the scatter of TFR, the luminosity is
later replaced with stellar mass. Compared to TFR, BTFR includes gas components. It has
many advantages. For example, the scatter, especially the intrinsic scatter, of BTFR is even
smaller than that of the (stellar mass)TFR. Such tight relation also holds at low-masses.
Besides, BTFR is more compatible, as it applies not only to disky galaxies, but also for
irregular galaxies. To obtain the rotation velocity of the galaxy gas component, two kinds of
telescope are used, telescope arrays and single-dish telescopes. The telescope array is superior
to the single-dish in providing high spatial resolution image and velocity field data. With the
help of modern theories, such as the tilted-ring model, one could obtain the rotation curve.
On the other hand, large single-dish telescopes like FAST have high sensitivities given their
large area, which is very useful in detecting weak sources like ultra diffuse galaxies(UDGs).
In this paper, we present our preliminary results on the dependence of BTFR of massive
galaxies on their gas fraction. We combine ALFALFA survey data with SDSS data, finding
evidence of the gas fraction dependence. While BTFR is nearly independent on gas fraction
for massive galaxies, at low masses, a weak yet positive dependence on gas fraction presents
itself. Further studies using upcoming large arrays like SKA could be able to provide more

reliable data for the kinematical studies.

Key words: Tully-Fisher relation; spiral galaxies; atomic hydrogen(HI)
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