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BE: BEROBKRE—DEE R R M, VEG0%)m 5 67 b 2 R = 4825 1] 5
fi. HTREARRNEENGFE, ARTRNERDAFEECEBE, ERPME FEEARR
IS 1A R S B 2 RS AR I 7T, AT R IREGE B 5 B, Rk, B
A O SOA I RS AR BB RE T 2 —, RIS T R B S| AR B, MAT R RAK
ORI H CEBS 7 HEES, WATEREE T VEE R RS AR EE. AR TR RN
ARG PR Ih 23, I UM A ARG S, @R E PR T —HEAS R 208 b 5
SERIRK ARG, NIRRT HRE MG R T8 . EENBABERER, B R
2% 3 R AN 5 Bl 45 R K el S T A

x B IR FHAELM: FHY BRI EEMOB; it

hE SRS P159.5, P157.2 HRFRIRTG: A

1 5 B

M — UM B F R @7 B4 TS % 20 4B T MK K0 8
FEREENAEIZ —, EE GBI SR 2 b BRSO B v I ) B
A (A cold dark matter model, ACDM) CABUAFHLY), H A A REET ¥ RZ LI
MBHER T RAL, I/ 2 5 2 IR 30 5] R R &M, 0 Ta B8 B B2 1
YE. FUROE FRS M E T ARG, AT RAG S KA RS, (IR A BEIR AR
LG, LA S IR WL 2 B OB B, S 51 i i

F b, BART AR T SV A, 8 IR R U O R H T
ik, T LLZY R R E R e g R AR T AR R R B & R FRVE AN AT, A,
A% R OB T A L e X PR A AR SERR I A B, EATTR A AR, X IERE T
SR T ) 2 AR A B G e AR Bl 2 4 W0 2 A £ B0 — AN BSR4 22 )
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a8, SEURHEM AT EREE S FHFARN N ESLH S RE, EE
R AT AR, IR PP AR R A R R B A A ORR B BRI B R i o (R Kaiser 2K
R ), FEANRE F R TGS (WA “ EWIOTHE” (finger of God, FOG) 2R™ 7.
TELMERE L, Kaiser RN FIFZ B T A B0 8 B 3 (IR IE 58 5, 85 € LA fog, FiH,
f=d(nD)/d(lna), RIAEFHMLSEHEKE, D 2LEHKHET, « EREFT; o 2F
%4 8 h=! Mpc RN P 58, Hd, h = Hy/100, Ho NWGEIHEE. @EHLT,
f=20(2), B, 02,.() NAE 2 IVTEESE, ~ KIS AT CLE g &
fos BELLRE BRI E R RAG IS B ™, lhn, 1 SUHXHAHESS F #9 ACDM KB4 i
MKy =055 Foh, BTG5 K R R FE A T R B R RS R, Bk, A
AT LU & fog SRR e R RIPERT. SR, (AR 21 R A A8 1 28 44 R0 AR A A Il &
fos© T, BRI NAK E R A RER SR, Eik, FEIIANERME ETH
AR M AR, AR WR AR RS 5 AT DA Ik A O R AL B T RS &, %05 v R N
77 B ZGKEIE b, f16dFGS"™, Wigglez™ , VIPERS ™ 1 SDSS™ ™ %, A E A
R R AT )RR, FF B ) LAE 57 1 45 A 3 K 3 1 sl i .

AR 5 2 ERER LRSI AR ] AR RS, 25 3 mAP EEME RABIKKIH
FIMRN fos WE, HITRHE ACDM BEFI KT AEE; 5 4 Ba g MEE,

2 ZLRg WAL [ EUREA

2.1 BTHNERTESH
RAZFNSGRERTHO—AEESE "™, CReZIm 550 R M5 A E, X4
AR F 2B ™, tn] DU SR SR RRIBYR (%) Z Mgt ™ =™, %
FATE AR B AL L LT A AL 1. 2 BRI B R LB IR (2 degree Field Galaxy
Redshift Survey, 2dFGRS)"™ i $ 5Lk K (SDSS) ™ 28 R KWK ¥ 2 HiR, @
AR MIEE, VEANZ i A R I — 4k 7S (8] A
— ki, EPFEHT, ERILSNEE ro, S48 2 FIXRWT:
1 z dz
7“@_%A¢m+%@mp’ W)
H, 2, RATRERESH, 0, BWREESH. FLE, WEIRERDE 20 A
A E FHFLATE 2005 AL T ARSI EE vpee SR ZE AT 250 FITTHR, ©
AHEAEABRTIRIEOL AW R R R

Upec

(] ) @

Zobs = Zcos T Zpec = Zcos +
Hodr ¢ BT, WL AL XS BB B — ARV FEBE B 7oy (Zobs)r  BEBIRANFE T FH 24

X ISR EE S 7oy (Zeos)e  HH T ABIESE (UAFAE, MM LIRS X B (1 P B AN B2 AR BB N
KRN, 1R 2 E) R R A R BT AR B, 5 SE A AR RG2S, XA R I £
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ORWA RN, RN R RE R aBUR ™ bR, Peacock A
7E 2001 “EFHH 2dFGRS £l & 7 2 RPN S CREL Al THEmMagmEEs. K
1 FR 6 e SRR £ (ro, 7)) FTRI
RAEFEEIES ro MIMZIEE r, FRILA
F HIE R FR L WL AR PR, 75— A%
I [F) P A 52 7 L, 3 B BN R MR T
ST 1 (). ELELLRS 220, %R O 2
BIVFPEI, 7EANREERR R BE b 43
PAIEE R, DLBCHAR B 1 208240 A 1 % 14 [
PE. LTI AR 18 B KD B 5 1) S MRS, S
BIAT BE B AT T 5253 18 11 49 A3
RS K
F—J7i, BRI WA AT S T R

r /h*Mpc

-20 0 20
25 0 02 R B b, {ELE T DA SRR e

WFHAES. BERNASEE = FH 4

v N - R RSB = e e g
*H%@ﬁﬂgﬁﬁgim?ﬁh—iykm (Kaiser 5& B 1 2dFGRS #K 289 — 4 M s 8 5 R 3

R™Ye FEGERITL IR B AR R L, 1 51 3 Bh 1 IR B SR A RIZ B 51, S5
FUE LR E VIS, Nk, R B KRS s K. EELrE e th 12tk
HIR NHEEY v(x) 5% o(x) ZIEMRR:

V-v(x) =—aHfo(x) |, (3)

Hoibt, 8(x) = [p(x) — 41/pr pla) WYRERES, 5 WTWEE, H NN RS QG S
d(nD)/d(Ina) JELeMELE Mt K2, RAH MM KNI, SYRERESH 0,

f=a0 (4)

Mo, 4 RIKIEECT, SRS R R E SRR, Hll, ACDM BT v = 0.55,
ifi DGP (Dvali-Gabadadze-Porrati) 3] 8% * £ f(R) 51 B8N 2> H145 tH ~ = 0.68 0
v =042, F, AT LU S KRB A LRI 5] DAL, BHRl, ZhkEg
W R ThH S AR D4 R B 1, 1 6dFGS”, WiggleZ'™, VIPERS'™ #1 SDSS'™ ™ %%,
2.2 ZBRTERE

21 R W A0 A5 N AT LA FH R A S R G5 3K 2, St ANATTAMN 75 2R i I = 40 A% iy A
549, EHRERMPOIBEERR, HEENEEGER, TienEFEHESEAUERS], Fit
WA 8 IR LA B AR SN e — AN BB A i, — Mk i, AU AR5 5 AT LR A OC oR B
Ut RRIE, MHEEEL RSN T, Hb T IR 5w e, By EGgE
W, Rk, FATE EETRIREART, R0 52T 18 NMELME R E T OB E TRt
B, BRI F B X e
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1 ORGMRETFHIBZEHEEHRLE "

e AR wREEA BENSEH SR
1 ZWIEIE N Pss(k) 2 f, b, o0 [57]
2 ZUNEMRE T IELNE Pss(k) 2y £, b, o0
3 T —REUEIE SPT I Pss, Pso, Pas & f, b [3R, BY)
4 HT—BMEIE SPT I Pss, Pso, Poo 206 fyb, 00
5 FEF—RBHMEIE SPT W Pss, Pse, Peo 5 f,b
6 T —REIE RPT B Pss, Pso, Poo o f,b ]
7 HTF—BEMEIERPT I Pss, Pso, Poo 21 f, b
8 AT HEMEIE RPT I Pss, Pso, Poo & b
9  ETEMEIE RPT 1 Pss, Pse, Poe 7 fib
10 T ZEBIE RPT K Pss, Pso, Poo 2R f.b
11 ET—REMEIESPT 1 P(k, ) ¥ f.b (1]
12 BT EMEBIE SPTP(k, 1) ous f, b
13 EEMHMEIEDY Pk, u) T f, b [22]
14 EEMMEED Pk, u) ZYi) f, b, ou
15 EEMELEI Pk, u) &t f, b
16 HEBBAEER T ) 63, 6d)
17 HEEDIAEER 2 f, b, o0
18 HUEBLAHLATE Lk f.b
T BB B, <2k RERSRIG IR, <At RERAAIR ([); L7 LRRaa s s,

2.2.1 Ak E ) F ik
KBS R BN 8, P A, FEE LA, LR A B T ik
85 (k, 1) = 04(k) — p20(k) %)

Herb, kWU BEA A B S 18 R (B 0(k) —ABNIESE Viee (SR EN) 1IHUE
0=V u [(FEMAR, o R0 RS AT kA RZ. X (B) . EAMEBE, 2R
(1) o P a2 /I T B AR T LI OB, 0 A 0 HRBUNK, Y w R TEHER), HESE
PETTRERAL, TEIXFIENL T, L0R 725 (R R U35 ] LARIE A

Py(k,p) = Pyg(k) — 204 Pyo (k) + p* Poo (k) (6)

Hf1, Pyy(k), Peo(k) M Pog 735 E& FIFERER-B R, ER-0 F0-0 FhZE. N HR
I, PATE Pyg RIBRNHE LA (SLbs EREEBUZ N DIARN). WRIGLEREE,

0(k) = —fo(k) , (7)

Hor (k) =& o(x) MR, Rix—NE5RELRALEMRESE b, N 6, = bd,
P, = b2 Pss, P,p = —bfPss, Ppo = [?Pss, H Pss RWIRIIEE, 4, X (B) AT N:
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P (k, 1) = b°Pss (k) (1 + Bu?)* . (8)
X (8) MR E LM Kaiser 2R 7, b g = /b, RICHLABWER[RIEORE, 5
BT B RSMRZ RRE dEmE .

BB BRI B, 3R (B) FFAE A Tk v e Ml 5 /N R E R R R A .
k> 0.02 b~ Mpc B, RIS IIZE BA SEmE T, REBE TR R R
K SRR @) k™. AERMEEEY, SRR 6 7R e i A 0
T T AR B ERE S, S50 R, EAEEXMIEA R, RaslERS%
PERZE, MR REMELE IR i, B 5] NJEL B IE D7 ik
2.2.2 ZInMagIE &R EHRA

N T IR AEL A WAL N, AR ALY (streaming model) 1, 7EZN (B) HIEEAH
b, b —AERET P, FRESIMRE RARE FIESRER,

Pg(k, p) = [ng(k) - 2M2Pg0(k) + M4P99(k)]F(kv w - 9)
T Tl E AR REER: %R F = [1+(ko,p)?]  FIEITER F = exp[—(ko,p)?]s
B MR TRER B BB R KRR RETE RTINS ER 0 A
TR, RIS 25T R AT U A A . R SRR A, 5 Th e ik R AR R T i
G, MR D s 1.

] 1 2\2
Pk, p) :b?pa&hn(k)1(:(]5‘“/3)2 . (10)
Fooe AR DR, SRS 2 .
1 2\2
Pa(k ) = P P05 1)

2 IR T 46 450 LA 14z 3l, (B F R o, BOEE 58 ZU 5 T — Lo 20 15
W, WEREM, WEEM TR R R,
2.2.3 WA Tk

F— M7 R B R Z EE L R E 4 2 B R AE. 5&EAAEL,
AT KA SV ER RIS I, (AR bR & REANR, BAKH THhal ke,
i IS B R G AR EPL LR (standard perturbation theory, SPT) FIH ¥4k (P 3 £

® (renormalized peturbation theory, RPT).

AR T BE 2 U AL 78 25 [H) T SRV X 0 AR A Scoccimarro " 7E 2004 SEEAE
FH 7 2 1Pk %55 i I T Dl 26

P2(k, ) = [Pog (k) — 202 Pag (k) + 1" Pog ()Je~ ko) | (12)

Hr,
1
o2 = W/Pee(k)dk: . (13)
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R (12) FIITIEK Py, Py Al Pyy #FTLUBRAF I 64, H3EE 7558 @) & F i
TR, BRI R R, i R 2R 4 R B Th A, TR (9)
UM R IS, S8R SV E— AN R RO BER K T, 22 0 s 310 XHRI# SPT
o RPT i 15 [ SR B AL 2 L,

SR A AR A 7 2 Matsubara™ LU Taruya 2 A ™ $EH, A1 S
PR B ROREN G R 0 (0 ISR BB 3] 16, FSARATF

3

Pgs(kvﬂ) = ZAn(k)Mzn ) (14)

0

H, n NRERIFNFIINR S, REA, (k) /2 f 77, Matsubara FI /2 4 FE O
SPT (4! 11—12); Taruya S5 NI RLNINN T oK B % 3 MOE B 3 = B 8 & 10 Th R 1 A5
B (B 13—15).
2.2.4 HAEBIIE Tk

IEPII5T n AASE AR W] DA RIS IEAE SN E RUE T 1 Pss(k), Pso F Pog M THZFIEIUA TE
o RFEMAI R AR A Z LIRS, TG 2t Piah Pig 5 2 RE LR AT EEfE B, st
RAERFERNG, THEFER,  HASREORUEXS A [ 52 i 22 S B o e

Smith 2 A 2003 S H T — AN E KB RAMI A LD R Py 1977
Jennings S5\ 2011 “EH I T Py Ml Ppp HUEBIUR RIS TER, XME A4 &R
PR, BRI O P A 16—18.

3 T AR IR A S

I LT R AR (O, AT AREUR A S G R, 3R — R R T 4
WK R RO . BT R R E SRR S SR B R R R, B, 50
JEFREIMA RS b, IR ESH B = f/b. SR, BTERSMLEEENRM, %
A BRI T MRS R, N TR b BTSRRI EE, M 2009 G, KH
Sy GBI R AR UL fos SR G BT " ™0 R BRI R 7 A
b B os DUREL £ HMEE, TIHFTER fos BT LIRS AL,

AN NSRBI B, G TR T R RIS fos MBFFCHER. BATY
SNV FEER ISR RIH, 1 WiggleZ, 6dFGS, VIPERS 1 SDSS, X 1% K
WL T R R R X AR FVREE IR R0, ARRFWIRE T EEMERNA, £
DA T AR IR (R BB AT, BN T REAII ARG KX BT O T AR R AR
MR FX SR A TS B T R RL AL fos MR, TRATHEE A G134 B i 77 0 45
B A 2009 4 LSRR R INE N T2 fos MIEREA ™, Mt pifss 25 ACDM
W B (TS LS
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®2 ABKRMERFELX

WRFEA AR ANE| BEHA /deg® EARME  ZHEM
WiggleZ 0.2~ 1.0 1000 225415 [63]
6dFGS <0.1 17000 125071 [62]
VIPERS 0.5~ 1.2 23.5 86775 [65]
SDSS-MGS 0.07 ~ 0.2 6813 63163 [56]
SDSS-LRG 0.16 ~ 0.44 7150 100157 [67]
BOSS-CMASS  0.43 ~ 0.7 9376 777202 [65]
BOSS-LOWZ  0.15 ~ 0.43 8337 361762 53]

3.1 WiggleZ FEgEEX

WiggleZ MERERIG K ™ RAELINKEL (UV) W RS E RIOKRERIRABIER, ShT
FIF B2 3.9 m MR EE S (Anglo-Australian Telescope). 1% 5278 8% 138 RARFUAH 24
F 1 Gpe® MFHAER, RXEHEAN 1000 deg?, IEIMEMIRT ENT 22.8 mag. 1%
REFEH RN ETHEREES, WETH N EKER MG, LRy
0.2 <2z < 1.0 ZKRITH AR T 225415 MR RFEALE.

2011 4F, Blake N "™ RE T HT WiggleZ IR ELE R, 1R LR R R
NIRRT 0.1 < 2 < 0.9 JEREINI 4 ML ER, HHEZES 10%. i17E
Mstrp, B8 2 M5 FE T AN [R] 0 RS W AR AR R (RORE B ) . U U B TR D, 40 s (] R A
P P RGP R vy, X BV AR () I R B . (RS KRB b, 2R PEEE S
Oy ™™, RMERRIERE T, XU —MsRriril ™ ™. REBEEmaRis
SIRARGMERZ, H Rt 52w g i K A EEATL G 13

T A MM, Blake S AMR TR 0 FHTH 18 MA R hRIEHA, Hoa
TR AR o AR IE MO R, AR &R, Jennings S A
IR (BT 16) a2 e/~ B i E A, R4 8 0.22, 0.41, 0.6, 0.78 &b, fos 735N
0.42 4+ 0.07, 0.45 £ 0.04, 0.43 +0.04, 0.38 & 0.04. X L& L5 K 2R [ I 45 SR AR |- 5
FIXTIBHEZE T £2,,, = 0.27 [9°F B ACDM 5= 5 24 AT 45 FAH — 2.

3.2 6dFGS

6dFGS (6 degree Field Galaxy Survey) ™ = = B—/NEAAMIBIK R, KX %M
15 17000 deg?, KLEH TR 4/5, FTEAEER 92%, ABRIRLEN 2 = 0.1. EH
B AE 2000 FEREL. B A B KA TR AR KR, FOWIE R R KA
125071 A~ IEAAMIDEIR SR 2 HE Tk H 2MASS XSC (Two Micron All-Sky Survey-Extended
Source Catalog) FEA KSR, 6dFGS [k 21 8 A& 3 il T 5] (1 it 25 45 22 3 55 2 R AR IR
XAE 20012006 4F [T WM AF K M. ZREARE RMA S 2dFGRS™ ™ M4, R/ T SDSS
DR7™ LREAT 1/3,

2012 4E, Beutler 22 N @ 4 73T 6dFGS (M ELE R, X2 Y Fig &b a5
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& (2 = 0.067) I BT Ta ZUEH B BEIE. T2 B0 Soie O FVE 1 75 3% 3 W o] LA
FHRARM 5= H R AR L5, AR EATTA R X 23 K 15 o P B L 2 W pe = OR 3l b2
SIMEIERE, HFik, FTFEX fos #ATHE. SR, X ACDM BRI AR E 5 5] 7148 IER
R, AR S5 F 35K fr ) B 45 SR LU v 0 RS 1K T 25 ) o L ORAS IR A, OATE R4 kb, YR
R ESEFHOEKMRSINEK. BEFHIPK, ERAOBLTEITEERIF, AN
REE T MK, WA E S SRS, i, EARKNRABERKRZ —,
6dFGS il & 45 K R P2 T — N IR R M BIEREA, DU 2R 56 52 7 RS 51 o8t
e FH—H, BRI EEEFEFLE AP (Alcock-Paczynski) UM, RI7EES 1R 15
AR MY RERE S, &8RRI EN WSS m R ERait, AP BpEEs
N, DB SR ST T 5 SRR B

Beulter 25 N & T 6dFGS F) 48P s AH G R 5, I ) A 41 %% i 28 B2 2 0 45 PR 1) 2
B, SEREIR, f(zer)os(zenr) = 0.423 £ 0.055, bog(zer) = 1.134 +0.073, HoH MO
Zeg = 0.067. FEJERMNE, SEABNRGIARE, ARLREHIBR G IR T 52 K 7 s
HIE A
3.3 VIPERS

VIPERS (VIMOS Public Extragalactic Redshift Survey) ]2 R FEA KT CFHTLS-
Wide (Canada-France-Hawaii Telescope Legacy Survey Wide) HI6500% H %, HARXE i
AN 23.5 deg?, 4N CFHTLS 379 W1 Al W4 AN X IR, @il (r —i) M (u—g)
IR TR, PR AR S IR HILE i) 5 < 22.5 mag, K, ZIR7E 0.5 < 2 < 1.2 (R R
R R, ZIRARFATIE 5 x 107 h=3Mpc3, AT 2 = 0.1 {1 2dFGRS & FAkfl =™,
1 2013 4F, VIPERS %j{ T PDR1 (Public Data Release 1) £#% ™™, HH 44 55358
MEA (WL 27935, W2: 27423) [IHUR. %10 PDR2 % © 76 2018 4ERHL, MItH
86 775 N R M AL R E A

VIPERS KK HE B ESHINELR - = 1 MHENFHSEHRKE, LHMET
W6 B 2L AL T IR, AN R M 2 9. de la Torre 25N 1E 2013 4EK
* 7 E#M VIPERS #dls. AT ELSS Ry, EAH 2 = 0.8 &, fos = 0.47 £0.08, 1E
2017 4E, de la Torre Z A = KT VIPERS B £ MEHE M 245 R s G4a%
W AR TR R-E R 595 1iES, ME T4 2 = 0.6 1 2 = 0.86 B fos, R
SN fog = 0.48 4+ 0.12 Fl fog = 0.48 +0.10. [, Pezzotta 2 A ™ KA M40 %
WEAR AR, AR, ZMTE 2z = 0.6 Mz = 0.86 MIELS RS HN fos = 0.55 £ 0.12 il
fos =0.4040.11, %54k, Hawken %A ™ SR %0- 2 R T AMHXBIREH, LR 2 = 0.727
RN fos = 0.29670975,
3.4 SDSS

SDSS (Sloan Digital Sky Survey)” FIFf1/& APO (Apache Point Observatory) ] 2.5 m
M i Bi. SDSS /& Bl th 5t 1 KOG 20 8 MM, 885 1 22 1 4 T it
TERA SRR R IR, 7E SDSS HIRTEE AN B (— EFR A SDSS-T Al SDSS-11), A KL i /i



14 B, & BT ARERNETHASME KRR 35

MEARDGIRABBMNE . BOSS (Baryon Oscillation Spectroscopic Survey)” & SDSS-
I o KRS I H, C58 o eSS i KT 19.9 mag, R 1.5 x 10° 11 £
%, UURMEL ¢ KT 22 mag, BEMIT 1.5 x 105 B2 EAROGIEN &, SDSS-IV J44
T 2014 £ 7 A, H BN ZFAFRMES I E 70N, H4, APOGEE/APOGEE-2
(APO Galactic Evolution Experiment) ™ XLl 300 000 JfE 5 14 ks BE LT A, LU 90 4R
Wi R I AL 32 B . MaNGA (Mapping Nearby Galaxies at APO)™ F|f BOSS [
TG = 10 000 MERINEZEH; eBOSS (Extended Baryon Oscillation Spectroscopic
Survey) MI/& SDSS-IV H i 28 R ITH

SDSS-T Al SDSS-IT 5t 7 AR RLIEEA : r BB % $E MGS (Main Galaxy Sample)”
R E 48 1 LRG (Luminous Red Galaxies) F£4< ™. SDSS-IIT #1ff) BOSS &K, 4T
—MHELAREN 2 = 0.57 (1) CMASS FEARM—PMHELIR N 2 ~ 0.37 ) LOWZ FeA%, BLy-
78 SDSS-IT ) LRG FEAFIERS A R, MR RECE LG i 3 fi5. SDSS-IV M4t
LRG FEAY R R LR AL, I R AR A i 48 2 R

SDSS #&fE u, g, 1, i, z & 5 DNUBGEAT WM, FEAE R ARG SRE LA, RIRMA
SEMBEERHIT I MGS HEA— AT M NYU-VAGC (New York University Value-Added
Galaxy Catalog) H135753, 1 Ross 2 N ™ HIEEUIL KI5 & B KT 0.9 19 6813 deg? KIX,
HAaOBEHN 007 < 2 < 0.2, ¢ WERAXEEFEN M, < —21.2, Bifh g —r > 0.8 Bl
ZOR1S T 63163 NMERIIFEAR. LRG FEARE X FR4LE RIIERE, W Yamamoto 55
N IEBU R IERE R 0.16 < 2 < 047, 4 REHALR RXE, HRXEE AL ) 7150
deg?, X BLHIERARFUL 1.3 h=3Gpe®, B RHRIL 100157, £ BOSS DR12™ 1, CMASS
MIAFETEHRN 043 < 2 < 0.7, RIBMAESE r < 22.5 mag, KXE G HHN 9376 deg?, X
LI RARFAE 2 T 10.8 Gpe® MR i MR, & 777202 M2 R; LOWZ MBI H
0.15 < z < 0.43, KRIXEHRHEFN 8337 deg?, WRMEFIA YT 3.7 Gpe® MFHAER, BR
N 361 762
3.4.1 AT LRG #= MGS # A8yl =

2012 4F, Samushia 25 A ™ 4 H T 2T SDSS-LRG H4 (0l & 45 5L, Al AT 100 2 T 500 )
e L, AT R s K R B MR R R, BT M (wide-angle) B IE. FEA
TSR R 043 R 53 A7 iR T 45

JTABIENBUERE, R R AT E BTk A BEEE R, A, B RXTZ[E M
FEB R K, DABUBIRF I ~FAT I AL, {5 152178 25 (8] {0 AH 5G oR B0RN 1)) 28338 2 (86 T 4 b
PRI o MEFRMK RS E RN A EZ KT r, p, o X=AEE, XK
R FR, RN p AR DG 322 5 M AH 5% bR BRI HE ARl . DR RUBE ) 406 W 2 235 A
RE MR TR IE R ZE S, BN S LR 100 A~ Mpe FIRE ESBAHRIK. N
PN RO B AR LR RUR, 52, R 2R AR m) 23 AT e B BB A MR, xR, B RRUE B
REEEARBFIA T, FRESES BRI ERTRS. FEERE, TR
SRR R, Ban, 525 iR & TR a6 2644 v] Be 78 R 1) 2 2 R PE gt
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gz =,

EHRET FIRMNJE, Samushia 25 AR B FUERESEAT T FEGHIAK,  DADTfil o6 2 R 3%
S LB R B T T P AT AL S 2Rk (A RS AR AR R, A AT 45 SR R, X T SDSS-LRG
FEAS, T4 208 BB /N, 7E 200 A= Mpe AT BASE 4 2 MR AR 4% i [R5
ELE /N, AHE EOT™ A AN SRR, o 7R AR SR I R WL A P~ A B g, KR b, @il
60 h=t Mpc [FI 215 e Lo S 1R, 6P 45 SRS B4 AN G SR A B 5%, Samushia
2 NFET SDSS-LRG HEANEHRH], B 2 205108 0.25 1 0.37 RIS KR fog 235
4°0.3512 4+ 0.0583 A1 0.4602 £ 0.037 8

2015 4F, Howlett 25 A ™ K% T HT SDSS-DR7T-MGS FEA MM & L5, M1k T
%2 <02 MER, WETERNMICEE, FEHRERAS M HRSE LA (Gaussian
streaming lagrangian perturbation theory)™ W& 7 AH % & 5 BB R DU B, JFilsd T
WU AR RS BEMA. A4S R, T8 2 =015 &b, fos = 0491013,

3.4.2 A F CMASS A= LOWZ ## K &4 &

BOSS #HEA £ Bl R X IR BIRELLAHRE N R EREAR, W A5 4%
WSAE RN, A K R R 2 HIREAR. BOSS FEA— 7 N L 1) CMASS AR LR
LOWZ WAMFEA, Hr CMASS FIAE MR 2 = 0.57, LOWZ FIHMARRE 2 =032,
HEES% LGNS TR, EEN XA fos I, FFESMSHIRER. J7
PRI R R FEUWNE, PN TS, FLRNE T Hh— AR, fik
T[] B U0 T PR SRR AR

(1) Samushia 2 A ™ 247 T BOSS-DR11-CMASS f ZFEA, I 7 208 %8 Al (3L 3 80
B s {E (24 ~ 152) h=! Mpe 3t B AR 6 bR K50 SAl A R DO AR, IR v AR AR 15 1 B i
IR, RASRER, HUETERE AP BN, W fog = 0.441 £0.044; # AP
RN E K, N fos = 0.447 4 0.028.

(2) Sanchez 2 A "™ 437 7 BOSS-DR11-CMASS/LOWZ {1 2 M FEA, WET s >
40 R~ Mpe F) 1350 K0 56 R K DL B — 4k s A G BRBCT SRR E &, R MY B8 T 4k
L. AR EASRE R, RAHE], CMASS MRS RN fos = 0.417 £ 0.045;
LOWZ B ESL RN fos = 0.48 £0.10.

(3) Reid 2 N ™ £Hxb/NREE ERO%OE, FIH BOSS-DR10-CMASS FEA, JIIE T (0.8 ~
32) h=' Mpc JUBE T[RRI s AR 56 R BORN 25 1] S Mk R A, O 5 L0 B AR P I 2= o i A 7Y
(HOD) #ATHABRE], 5H fos = 0.450 £ 0.011,

(4) Alam %A ™ 5 3 Samushia %5 A 5347 10 FIREFOREA A E 20, U R ik
BN (30 ~ 126) A= Mpc, AR RS BT H P sh B8 A = 07 i B AR AU A BR
AT S R B R, fos = 0.462 £ 0.041.

(5) Chuang 25 A ™ 487 T BOSS-DR12-CMASS #e4, W T s 76 (55 ~ 200) A~ Mpc
YO P R B AT DU AR DG R, RN fos = 0.488 + 0.060.

(6) Gil-Marfn % A ™ 4347 7 BOSS-DR11-CMASS [ 8B4 Th 2 A1 XG5 5 (= A
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5% R B8 BLIH XY, B R B 3 B K B Eeaxe = 0.17 R Mpe ™', 3 H i R IR A 45 SR N
fos =0.504 £ 0.069. MLERREETHEN faa = 0.777, HEFEE AP BB,

(7) Gil-Marin 2 A "™ W5 7 BOSS-DR12-CMASS/LOWZ HH iy 8 4 0 A DU B oh 2%
B, B RS B K E] kax = 0.24 hMpe ™!, ZIBIARRL R 2.2.3 AN Taruya
ge N R, % T CMASS, TR RS AP BUSIIIEE R fos = 0.444 + 0.038,
WA AP BN RN fog = 0.436 +0.022; T LOWZ, MEKEE AP JUNHI4E RN
fos = 0.394 +0.062, A AP RN HILERN fos = 0.485 £ 0.044,

(8) Gil-Marin 2 N = P T FARFEARI DR XGERE S, FREL TS . ]
P2 A B KON bax = 0.22 hMpe ™' 45 REUR, JEF CMASS fi4, A8 AP 200
i, fos = 0.417 £0.036; AL AP RN, fos = 0.432+£0.022. T LOWZ fE4, &
T AP RN, fog = 0.460 £0.071; ANEE AP JUNE, fog = 0.458 £ 0.047,

(9) Beutler 25 A "™ il 7 BOSS-DR11-CMASS 1 8.4 5 F JU b S Th Ze ik, A AT SR: A
7 Taruya & A SRR, BT R RS BN kax = 0.20 hMpc . ZRER, HO5
AP RNFS, fog = 0.419 £ 0.044.

(10) Li 25 A "™ il 7 BOSS-DR11-CMASS [£LH5 7% 1] — 40 26 s %, Homid il ng
BRI B — AE TR, AT & Y B S BN kax = 0.20 hMpe ™' AR 2
Zhang 25 N5 (ARSI, AL IR, AEIE AP BRI, fos = 0.438+0.037.

PA b2 2T BOSS-CMASS/LOWZ FEA Ml S 45 3, L 5 T2 & 140 5% ok il
B, 5969 DU LTHEREMIE. B K CMASS FAME SR sttt ™, &5
B8R WMAPY™ H Planck15™ ZEUF I SUHIXTE ACDM BB BET I HLEL, 459 8w,
LIRS WAR (R B4 R A A H W, BHAE 1o JEHEW, MESRS ACDM R K FHIAH 7

0.60F ]
0.55- l E
0.50F T [ 4

& 0.45H 1
F 3 ]

- L n 5 6 ]
0.40:— - 7 o

C 2 8 9 ]

0.35- 1 Samushia %A (2014) 6 Gil-Marin A (2015) ]

[ 2 Sanchez %A (2014) 7 Gil-Marin A (2016a) .

0.30F 3 Reid %A (2014) 8 Gil-Marin ¥ A (2016Db) B

[ 4 Alam %A (2014) 9 Beutler A (2014) ]

0 25: 5 Chuang %A (2013) 10 Li¥A (2016) .

I 2 3 4 5 6 7 & 9 10
5
T BN AP ML, HE MRS AP NI R

B2 COMASS #AMMELER ™, RESEZMN WMAPY™ #1 Planckls — £ TFHI XAxtie
ACDM #H&IB L5
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¥R

37 %

3.5 fos BUIEHAEE

5 J5 A+ 28 B Kazantzidis #1 Perivolaropoulos = Hi& 1 fos BURFEARE, M1 45 T
20092018 FRRINE K fos FIMELER, WE T —MNENTEBETERERT fos
BREA, WX B Fim. RHEES TIERHAREREAR, 4558, RE, SE MR E DN

20092018 £EFF & REBHWRTIER fos 2oiEE "

5. WEUHIRE, XA SRS H TR AR, EAEE, e gz 35

z fa'g

R T # £ S

REHY S 3CHk

BlEH. HE
IS 7 A R
%3
A= BREA
1 SDSS-LRG
2 VVDS
3 2dFGRS
4 2MRS
5 Snla+IRAS
6 SDSS-LRG-200
7 SDSS-LRG-200
8 SDSS-LRG-60
9 SDSS-LRG-60
10 WiggleZ
11 WiggleZ
12 WiggleZ
13 6dFGS
14 SDSS-BOSS
15 SDSS-BOSS
16 SDSS-BOSS
17 SDSS-BOSS
18 VIPERS
19 SDSS-DR7-LRG
20 GAMA
21 GAMA
22 BOSS-LOWZ
23 SDSS-DR10/DRI11
24 SDSS-DR10/DR11
25 SDSS-MGS
26 SDSS-veloc
27 FastSound
28 SDSS-CMASS
29 BOSS-DR12
30 BOSS-DR12
31 BOSS-DR12

0.35 0.440 £ 0.050
0.77  0.490+£0.18
0.17 0.510 £ 0.060
0.02 0.314 £0.048
0.02  0.398 £ 0.065
0.25 0.3512+£0.0583
0.37 0.4602 £ 0.0378
0.25 0.3665 £ 0.0601
0.37 0.4031+0.0586
0.44 0.413 £0.080
0.60 0.390 £ 0.063
0.73 0.437£0.072
0.067 0.423 £ 0.055
0.30 0.407 £ 0.055
0.40 0.419+0.041
0.50 0.427 £0.043
0.60 0.433 £0.067
0.80 0.470 £ 0.080
0.35 0.429 £ 0.089
0.18  0.360 £ 0.090
0.38 0.440 £ 0.060
0.32 0.384 £ 0.095
0.32 0.48£0.10
0.57 0.417 £ 0.045
0.15 0.490 £0.145
0.10 0.370£0.130
1.40 0.482£0.116

0.59 0.488 £+ 0.060

0.38  0.497 £ 0.045
0.51 0.458 £0.038
0.61 0.436 £0.034

(20m, 2k, 08) = (0.25,0,0.756)
(R20m, 2k, 08) = (0.25,0,0.78)
(Qo0m, k) = (0.3,0,0.9)
(R0m, 2k, 08) = (0.266,0,0.65)
(20m, 2k, 08) = (0.3,0,0.814)
(20m, 2k, 08) = (0.276,0,0.8)

(Q2o0m, 2k, 08) = (0.276,0,0.8)

(Rom, h,08) = (0.27,0.71,0.8)

(20m, 2k, 08) = (0.27,0,0.76)
(20m, 2k, 05) = (0.25,0,0.804)

(Qom, 2k, 08) = (0.25,0,0.82)
(20m, 25, 08) = (0.25,0,0.809)
(R0m, 2k, 08) = (0.27,0,0.8)

(Qom, 2K, 08) = (0.274,0,0.8)
(Qom, 2, 08) = (0.274,0,0.8)

(20m, h,08) = (0.31,0.67,0.83)
(Qom, 2k, 08) = (0.3,0,0.89)
(Q0m, 2k, 08) = (0.27,0,0.82)
(20m, h,08)=
(0.307115, 0.6777, 0.8288)
(Qom, 2k, 08) = (0.31,0,0.8)

2009-10-06
2009-10-06
2009-10-06
2010-11-13
2011-10-20
2011-12-09
2011-12-09
2011-12-09
2011-12-09
2012-06-12
2012-06-12
2012-06-12
2012-07-4
2012-08-11
2012-08-11
2012-08-11
2012-08-11
2013-07-09
2013-08-08
2013-09-22
2013-09-22
2013-12-17
2013-12-17
2013-12-17
2015-01-30
2015-06-16
2015-11-25

2016-07-08

2016-07-11
2016-07-11
2016-07-11

[@)
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(8:%)

75 BRAFEAR z fos (EE SRR 5 RFEHY 2230k
32 BOSS-DRI2  0.38 0477+0.051 (Q2om,h,0s) = (0.31,0.676,0.8) 2016-07-11  [g3]
33 BOSS-DRI2 051 0.453 4 0.050 2016-07-11  [o3]
34 BOSS-DRI2  0.61 0.410 +0.044 2016-07-11  [o3]
35  VIPERSv7  0.76 0.440+0.040  (fom,0s) = (0.308,0.8149)  2016-10-26  [95]
36 VIPERSv7  1.05 0.280 + 0.080 2016-10-26  [0S]
37  BOSS-LOWZ  0.32 0.427+0.056 (Qom, 2x,0s) = (0.31,0,0.8475) 2016-10-26  [87]
38  BOSS-CMASS  0.57 0.426 + 0.029 2016-10-26  [K7]
39 VIPERS 0.727 0.296 +0.0765  (Lom, 2k, 05) = (0.31,0,0.7) 2016-11-21  [5Y]
(]

40  6dFGS+Snla  0.02 0.428+0.0465 (2om,h,os) = (0.3,0.683,0.8) 2016-11-29
(90my~9b7n3708):

=
=

41 VIPERS 06  0.48+0.12 2016-12-16  [B7]
(0.3, 0.045, 0.96, 0.831)
42 VIPERS 0.86  0.48+0.10 2016-12-16  [57]
43 VIPERS-PDR2  0.60 0.550 +0.120 (L0, 2, 05) = (0.3,0.045,0.823) 2016-12-16  [6K]
44 VIPERS-PDR2 0.86 0.400 4 0.110 2016-12-16  [BS]
45  SDSS-DR13 0.1  0.48+0.16 (Q0m, 05) = (0.25,0.89) 2016-12-22  [100]
46 2MTF 0.001 0.505+0.085  (£2om,08) = (0.3121,0.815)  2017-06-16  [I0I]
47 VIPERS-PDR2 0.85 045+0.11 (2, 20m, k) = (0.045,0.30,0.8) 2017-07-31  [102]
48  BOSS-DR12  0.31 0.469 + 0.098 (2om, by os)= 2017-09-15  [103]
(0.307, 0.6777, 0.8288)
49  BOSS-DR12  0.36 0.474 +0.097 2017-09-15  [i03]
50  BOSS-DRI2  0.40 0.473 + 0.086 2017-09-15  [i03]
51  BOSS-DRI2 044 0.481 +0.076 2017-09-15  [03]
52 BOSS-DRI2 048 0.482+0.067 2017-09-15  [i03]
53 BOSS-DRI2 052 0.488 + 0.065 2017-09-15  [i03]
54  BOSS-DRI2  0.56 0.482+ 0.067 2017-09-15  [i03]
55  BOSS-DRI2 059 0.481 + 0.066 2017-09-15  [013]
56 BOSS-DRI2  0.64 0.486 =+ 0.070 2017-09-15  [073]
(20m, 26, 08)=

57 SDSS-DR7 0.1 0.376 £0.038 2017-12-12  [i04]

(0.282,0.046,0.817)
(QOm, Qth, US)Z

58 SDSS-TV 1.52  0.420 %+ 0.076 2018-01-08 [0
(0.264 79, 0.02258,0.8)
Qom, 2uh?, 08)=
59 SDSS-TV 1.52  0.396 + 0.079 (Dom, 27, o5) 2018-01-08  [101]
(0.31,0.022,0.822 5)
60 SDSS-IV 0.978 0.379 +0.176 (Qom,08) = (0.31,0.8) 2018-01-09  [1017]
61 SDSS-TIV 123 0.385 %+ 0.099 2018-01-09 |17
62 SDSS-IV 1526 0.342 + 0.070 2018-01-09  [107]
63 SDSS-IV 1.944  0.364 + 0.106 2018-01-09  [017]

W

T Qom ABHENZIN FEIIUEESH: Q2 ATRBREESY: 0, AR THESH: ne FYIRDIFE R
EizE8
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BT IXFERIBARE, Kazantzidis % NEH T fos BN ME, WK B R B
O R B R R R 20 ANEERL, R RO RO TR R 20 MR, OB ML IEA
43 3% . WMAP7/ACDM 1 Planck15/ACDM FI#L& 4550, #4k FoRE, iR SMEssS
ACDM BRI A &, AHRZEFIREER K. Kazantzidis AW T Qo058 ZET
) (¥ B A& {5 Planck15/ACDM FRIME I AFSFEEE, RN T =R a4 R,
HREAE 1o JWHEINAHRT & X THERMNE R, WELE 30 ~ 5o wZEGHE N &, HJE KA
ARESE, T R E T A, Fik, RERK. i, YR ESEAE S
BRI T AR, XA AR, Wik, 45 EE 2 ROBINE.

0 Planck 15/ ACDMAB G T ORERE
o6l Planck 15 /ACDM
0.5} i

@.w I ¢ -:.:::E::::!I‘\J- ]
0.4 31 S
0.3} (
0-2F \oDMa L& (2,,=0.28, 0,=0.78)  WMAPT/ACDM

0.0 0.5 1.0 1.5

z

3 fos BELIH - BT

4 AL RS

LIRS AS R LT R R B RS [ A I E IR, R R A EE TH, fLh
PRI B AS 06 52 57 52 KB 1 (0 5| SRR s FE I (5 B WG 52 B 22 S0 B I0URS FEE 7
R, LT RS W AR AR O H R AR R B, DA BRI R, BT, ARKKX
F—RVERABKRIH L BN, 4 6dFGS, WiggleZ, VIPERS #1 SDSS %5, X ik
LI AT TR T VR4 R A A A . AR LI T R R A G R T 26 3, 4R
B TR RIS S, HE AR A IR T — R RZAEAE I fos B, AT,
TR RZ, REINES I fos WESRREIEL, HEBED, S8
AT I R A RO LRI 1B R T, R RS R, HF SRR
L, DL R RS R EHR I Tk, DESI il PFS 2545 PUACHS e Bk R I H, FHR a0t ki a
RREA, DL, IRH TR S BOR ES BB NS, TR REE RS st
B 30— B
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AL EB R TR T AR &SI K RN iR, AN H T ABEE
BRI R, WA BRI RN, R MR S A s o iR 22 55, eI b, BATAAETIL
MR ERIBIERITH, 4% 6dFGS, WiggleZ, VIPERS A1 SDSS, ‘&A1 Th 1 %
TEHPMEAE I mABNE RN oA, Hd 6dFGS MRIX &K, HE R E T
LBV, 2 < 0.1; VIPERS MR X f/, HE PR 8, E s iim,
0.5 < z < 1.2; WiggleZ [FJRIXE X, BFERFHELABIEE, 0.2 <2z <1.0; SDSS &K
Xk, IR &IRN, & MGS, LRG, CMASS A1 LOWZ 3t 4 AN 20876 Bl I REAS,
BT IR Lol s, AT Ik, REH B, REEVEE DL S5 R, BT
HJUE fos MEBER, )5, BRI Kazantzidis 2N = BTAE, B4H T —AE 2009 4
KA R fos FIMERIER, ¥ SARMER ACDM BAIHEHAT RS, FRT8 T B2 A&
FERE.

Bos
IR R SR A0 2R AU, TR P AT AR ) 2 X 3 B
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Abstract: One of the main goals of large redshift surveys is to provide a database for
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studying the three-dimensional distribution of galaxies as accurately as possible. However, a
key problem of this endeavor is that redshifts of galaxies are not exact measures of distances
because of the peculiar motions of galaxies. The spatial distribution and clustering in redshift
space are thus distorted with respect to the real-space distribution and clustering. The two-
dimensional statistics, such as correlation function or power spectrum, appear elongated on
small scales and squashed on large scales along line-of-sight, in contrast to the isotropic pattern
in real space. On the other hand, the redshift-space distortions (RSD), one of the important
tools in cosmology, can provide the information regarding the velocity field, probe the dark
energy and test the gravity on cosmological scale. Current galaxy surveys have succeeded
greatly in mapping the galaxy distribution at different redshift. More and more accurate
RSD signals have been extracted from the correlation function or power spectrum of galaxies
obtained in the survey. A series of estimations for the cosmic growth rate at different redshift
have thus been constrained by the RSD models, and provide a big database for testing the
gravity. In this paper, we review the RSD models, introduce some main galaxy redshift
surveys finished in recent years, and summarize the procedures in measuring the growth rate

based on these surveys.

Key words: large-scale structure of universe; cosmology; galaxy observation; distances and

redshifts; statistics



