H20% 51 K X ¥ #HOJE Vol.29, No. 1
2011 4£ 1 H PROGRESS IN ASTRONOMY Jan., 2011

XEHRS: 1000-8349(2011)01-0046-14

BN R Y N

IR, EASV, AR, BE X

(1. PEEBERE LIRS BRFHFEAKEE, B 200030; 2. HEEZER OF90ER, J6i 100039)

RE: AN RERME R PRI MBI ER, w2 N CTRERNERCERE. o
THRE R IR R RCTAR P IS T e 3 2 ) ) SR A DG DG 2R o JEARTITNT LR AL R KB L 30
FIER AR SR T AR SR L 3 s A ik, ek nf VR A AT A R BRI i, T
W 00 U R AR AN B R AN R I (M . ) LR R R SO (R S Al T VT IR, AT
ANTRI RN B AN [R) 2 PR 8 o AN [R) 208 A () AT, LA S R 0 358 AN T 25 157 B A7 g B 1)
HRMARRE . BRILZ A1, SN HE iR A R I AR 0] AT T & 8T .

*x B iR BEAAER; AE; ERER

b ESES: PI5T SCERFRIRES: A

15 =5

1987 4£ Djorgovski Fl Davis ZE5 3F0 0T T 106 MR R A1 18 4N SO B R I1 o PR BLN
SR GG E R, WU IR R A SO R RINE R Re « PO R oo MIAE RN
(PRI L B T AR [l i AL o A — i e

lgR. =algog+blgl.+¢c (1)

Hrha=139b=-0.90,c=—6.71. HTIXMHIKLRIEH K (Agr ~ 0.08), 1fi HIHZ
AR E R IR G SE, AR Z UG e SO B A R I HEATH (Fundamental
Plane) "o [4F Dressler 45\ JiT 6 MR R B 97 MR RALEIL T %A% R, (1L
WIESHIEE 25, o A0 435k 1.33 F1 —0.83.

FL R R IR — A BN e il R AR RIS LR, i B
X (1) HILMSEL (00 1 L) IEAME T2 RIS, Mm@y g /ZRR KNS h
(1) Al TE 20t /N AT 122 R R 5 o JEATHI 1) Y SRR A g, & 0.08 FITXF IV (R 29 ik 515

FSHHA: 2010-05-05; f&EIAH#R: 2010-05-25

FENME: EFEARFAIEETE ATH (10833005)



18 FRIL, & BRMFEART 47

FELYH) 20%. TR RIEAT KX PR B, 38T LABE 5 T TRT S0 2 B A R R &R T
ISTIB i S

A T T SCHE TG AT R S — AT L3R R BRI AL F 2 T B PR
W, FERRIEOLT (WS R B o AN [ 35 B (K R BEBREE oh L R AL Ak ) R R i
SEATIH R, HEA R AN SR o S AT PR 5 B AR D — e\ Sk U T 51 g ok 2
RGN A Sy 5 B (EUR, FEXE T A ) 2 BRAS HSET (@ = 2,6 = —1), MLI0E] 1 LA
B ARFEARTAEAE ) “Bigt” ™o — Ak SBULRLR REEAT “MiRl” RN s =
A7 R R R R R EOE AR R e AR R RS, TR R RR R
FOG 2 AEE R Gz ™, =R AR R AR RIE G HIRIE) )12 b 1A A A2 56 A A R
9" (A WA 3 ).

[T L R (RS T e R RN SIS, 0 TR (i) S A L T 26l
e R AT IFTE O 1 2 A R FE T 94— 44 bR B W@ S A 1 Tully-Fisher % 5
(BN 22006 B R B K 1 P 2 N e &, LR IR TF 6 8)"™, WIFUR T 1 LAZE TF % &
I NEE = Sk, I RELE = 2 S 50 ) PRl — AN S (P T. (ES, E T i AR R
JEARTH 2 A5 AFTE R LS, H BT IR AR RO ™ (k2 LA 4 %),

BRE RN, fERREET . BRREF . RRA" . B %3 e R G h, Bkt
KL T R EAIEAR SR MR RAT KRR, I B RRER: 4 AT . AT R
BN T, B E) )5 2R G SEATH AR SR T VFik -

ASCEERIUNTR : 5 2 S Sk TR R BEA T 7E ORI b (RS R, LR E AR RO
W Bty AN P EREE . AN FILE R A (W 45 S, 57 3 2 T AR i UL 2 ity 5 A T 8 4 o7
35 BB SR s 55 4 EE0H I A R AN T PR UL IR B A8 7 AT VIR 9 5 B
LAOISR

2 FRLE AR BEACTH AR

2.1 AR LR E AT

H PR R IEATNAE ro BBRING , ARG TR #1202 A AS R B

FEATH IR o0 — M 78 55 B B BEIO TS I 75 21, PR E 5 8 5 BRI D
WBTC O W B IR RIS AR A R LR, B4 R, 5P EBIE . W
D R AS R o R R R R o AR R, I A e IR I 7 2 A R AR T 1)
ZH a T b A EAPEBAMAGENE, AFPBEEAZE 5 ¢ AN R WPRE S AN [R] 3 BTOE L )
ZE 5o DRI, BRI R AR A I PR30 B AR 1 0 i LR R R e IR R T A3 DA R R IRAR I
AT HA Ty EEE

T CRE T APPSR TS AN ) B R ARTIT o TR R, AN TR SOk R A )
X FEASTH PG 795 T REAN ], 10 AS [RI UL 5 V20K 25 s i B AS T ) L& 45 1. BRI, 7
NICH, BT TE s LA ALE R WIEATTAE T A B TR AS [ BRI 2 R



KX FEHE 29 &

F1 FRKERMFREEREREAFIEEN

RS BB FERMH a —b Agr
2] 97 1.33£0.05 0.83+0.03 0.079
[1] rG 106 1.39£0.14 0.90£0.09 0.079
[36] B 91 1.20£0.06 0.83+0.02 0.071
[36] g 109 1.16£0.10 0.76+0.04 0.090
[36] T 226 1.24£0.07 0.82+0.02 0.084
[6] K 251 1.53£0.08 0.79+0.03 0.096
[21] B 38 1.40£0.09 0.88+0.05 0.07
[21] %4 41 1.35+0.13 0.88+0.05 0.07
[21] T 54 1.35£0.09 0.93+0.05 0.08
[21] 1 75 1.70£0.13 0.83+0.03 0.09
[21] H 73 1.66£0.10 0.85+0.03 0.09
[21] K 29 1.70£0.17  1.0340.13  0.07
[22] 1% 48 1.44+0.04 0.80+0.03 0.074
[22] K 48 1.38+0.26 0.75+0.05 0.072
[24] g 9 000 1.45+0.06 0.74£0.01 0.056
[24] T 9 000 1.49+0.05 0.75+0.01 0.052
[24] 1 9 000 1.52+0.05 0.78+0.01 0.049
[24] z 9 000 1.51£0.05 0.77+0.01 0.049
[25] r 1430 1.42+0.05 0.76£0.003  0.064
[25] K 1430 1.53£0.04 0.77+0.003  0.062
[23] g 50 000 1.40£0.05 0.76+0.02 0.062
[23] T 50 000 1.43£0.05 0.79+0.02 0.058
[23] 1 50 000 1.46£0.05 0.80£0.02 0.056
[23] z 50 000 1.47£0.05 0.74+0.02 0.054
[26] g 39 993 1.38440.024  0.788%+0.002 0.095
[26] T 39 993 1.390£0.018  0.785+0.002  0.082
[26] 1 39 993 1.426+0.016  0.78040.002 0.079
[26] z 39 993 1.41840.021  0.7934+0.002 0.079
[26] Y 39 993 1.4674+0.019  0.7854+0.002 0.081
[26] J 39 993 1.5304£0.017  0.795+0.002  0.083
[26] H 39 993 1.560+0.021  0.79540.005 0.087
[26] K 39 993 1.5524+0.021  0.7904+0.005 0.089
(28] FUV 29 1.25 0.73 0.14
(28] NUV 29 1.82 0.75 0.08
[28] FUV 34 1.09 0.55 0.17
[28] NUV 34 111 0.58 0.14
[27]  0.55 pm 56 1.23£0.10 0.86+0.04
[27] 2.2 pm 56 1.42+0.11 0.81+0.05
[27] 3.6 um 56 1.5540.11  0.89+0.04
[27] 4.5 pm 56 1.47+0.11 0.92£0.04
[27] 5.8 pm 56 1.57£0.13 0.92+0.05
[27] 8.0 pm 56 1.55+0.14 0.75+0.05
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Fundamental Plane of Galaxies

WANG Cai-hong!?, WANG You-fen?, SHEN Shi-yin!, SHAO Zheng-yi!

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences, Shanghai 200030, China; 2. Graduate School of Chinese Academy of Sciences,
Beijing 100039, China)

Abstract: The Fundamental Plane (FP) is an empirical scaling relation first found for the
early-type galaxies, which is a tight correlation among the effective radius R,, the central
velocity dispersion o, and the mean surface brightness within the effective radius I,. Since
the measurements of og and I, are independent of distance, the FP can be used as a distance
indicator for early-type galaxies. Moreover, the FP provides a strong constraint on the
models of the formation and evolution of the early-type galaxies, especially their stellar
population and dynamical evolution.

This paper gives an overview of the FP study on early-type galaxies, including the
observed FPs in different bands, the FPs of galaxies at different environments and redshifts.
Although there is controversy over the changes of FP with observation band, the slope a of
FP is believed to be changed, even if it is unnoticeable, and the slop b is a constant. Whether
the FPs at different environments are different is also controversial. For the FP evolutionary,
it is generally acknowledged that only the zero point ¢ of the FP at mid-redshift is different
from that of nearby galaxies.

We then review the theoretical explanations of the ‘tilt’ of FP relative to the predic-
tion from the virial theorem. There may be three main reasons: the velocity dispersion of
early-type galaxy can not be used to represent its total energy; the mass-luminosity ratios
of galaxies with different masses are different; the early-type galaxies do not have unified
structure and dynamics.

Finally, as a comparison, we also review the FP study of spiral galaxies, including both
the observational and theoretical aspects. Although there is controversy over the exitance of
the FP of spiral galaxies on observation, its study is important on constraining the models

of the formation and evolution of spirals.

Key words: early-type galaxies; Fundamental Plane; spiral galaxies
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