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2 LIRS MR N P EE AR

7 R AT R WA SR (A B R, 35 Hamilton” T+ 1998 4T 5 4534

PARFH = 0 — N AR R T i RO, XA R B E AT T8 (FERR
b)) 2B B mFEMER . T IXAMEE, Y323 (real space) BLE R0 N Z 2
S) 2 1 [FPE Y o

—MNERABKR T, B RIELR OedshJﬂJSpace) R A= R =2l Ry VA< i M 1
47l EMARE. ERNABE T EFEFEHSAE, BERKHPLFEKEYE S5H
I TR S BRI HE R R ARSI LG B 23 208 . B0 AT — S HE
A5 A AT DK B R B AR N B R SRR, B4 B RARFEEIE R 2
WA AR RIVEEIES BRI — A0 2B RG0RZE . W B 2 R =4E 6 B
Hp—ANERE (D7 Im) L) P2 Tl SEERATII B B R 2 E A BT & W R
PERRFAE, BPERATET UL “ LLRE M AR AR

DL—AE R B, W 1. B r) sER T IEERE R B RBITOM B R, #iskK)
J7 W R JE R OR EATAR B L T AR /N e B RAEY B AR (A By A e — A “3k52” B, B
FELLFE 25 (8] o (R Ar B IR B A4 T [ () A 2 T B2 2 ), T AL 7 ) ) B AN B2 2 2R )
Ho ERRIE, — AN TR AN E LG A 2N T E R, B # 2 mhEkse
FRRA R T, XNMRIRATFN “FF R (squashing effect) B Kaiser RN . 7R/
JEIm I R R B 0L, AR NS REAEER T T IR B R, BREETIRAE L0 4 7] B i
KA BT T, TRR T KBFEARL TS W) B BIRRERTEAR,, IX AN N FRATIFR A “ B 2 F7 N
(Fingers-of-God %, LAFE#R FoG ML) o
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T d
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AR TT AL “PAT” 1) (LR AROS - P AT ) » M2 AR A ) map s ” 5 “ 111
177 1. B 2 (b) B IR AL T BT 547 BRI AR (/0 5 Bl Y, 3R KORUBE Y Kaidser 2808
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R AT, BRI E o °]RIEA:
P )
X x 2R REHEASRIALE, SPHEPATRE S HE 2 71, v, (x) £ERIELIA
FNEEEMETT MM D&, H(z) R4 2 RIWEEhEE. MBI F, BRI ThERNE H e
BN kIR, mafsEd, B R EMS PR, HIURE—w2 b Mo KR
EH w=cosf, 0 & k FL T RIMIEAMA. BT AR MR EEZIER, 82550
JEE Dy ZE 35 J2 W) B2 R) Hh ) J5 2 2 S R Tk B2 37 [ A SR ELAH O Dy 25 1) ek 4

X3 e MEIA £ 8% W A 2808 BEAR B AL, e A AR AR 1 J FR A A i 1 2 [
SRJE VEAHR T 3 MR LIRS i AR 1A
3.1 ZIBEFTERELA

AT N IR 21 A% W AR A A B A IR TR I A ) R PR A g m i e, EE SR
Juliana Kwan 25 N\ 2012 410 TA4E.

Roman Scoccimarro' 7E 2004 445 H 208 %% 1] rh 52 8410 4 R D i ik

3
PWM—/k;;e**@ﬂwwmu+awuuw@m>, (2)

R ERPR, r=a' —x, Av, = v.(2') —v.(x), v RILEIARBEE . XA AT T TAT
SN R AR B A2 A 1, (HR A T — RIS 4h 2 T i = S AR MR HE S 1Y)

x® =x+
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B (RS B REDE 6())  PRBCTIRRFAIS (2) TRk R 4O K AU,
o
FEBAIERIT, 5 (2) TBLRANE 400 Kaiser A1

P*(k,u) = (b+ fu®)” Pos(k) (3)

Hrr, b 2R REEIGHEXN TR S IR, P (k,u) & — a0 P47 TAL
S J7 1A R BT IR T7 m) B 4R D248, e PR &% 1m) S M DXOt) T e 20 % Wy 23 iy 4% [ [] 44 119 4 12
MR D2 Ps(k)o. S Kaiser AT EVF 2R, 940 R 25 1855 B 37 7018 8 37 (1) 4% 14 3
b, ZRSEATR BT, 2 FE AR BE I RERANAAAE AL, 5645, DRt e 00 82 FH Y A PR
TFHRRE,

R T E RS R AR KR ENER, AT EA R AR R HE 2 AR
FE, RIAATR Y T 2 AEMELER ALY X4 T A ERSL MR B . Fisher 7£ 1995
FEIR AR (streaming model, B di & T —ANHEIR FoG 208 ) 8 %08 I 10
e (fhuoy)?,

Po(k,u) = e_(fk""”)z(b + fu®)’Pss (4)

XH 02 = [1/(6n?)] [ PLdk RAELNEREETREL P R ZVETh % . 78 Kaiser IR, 2
(4) PRI AR /A AUk B H 25 18 T A (d L /) B A5 ) B R R B ) B A R A, IF
BB B SO0 T8 BE AT R B R T

Fisher {9 TAER R T AN I7 RACHE FoG 8™, 81417 IUA 28 T L 7
=N I WE 5 L N ROBE AT 73 FE 5 R R 3 IR I R ) o = B R BE LIS B2 =
(. BRI IS HOE R s B A R BOE RN, SRR I 18 26T . H
Vincent Desjacques H! Sheth 7 2010 4E""#2

Pk, u) = e VR Vo (ke u) (b + fu?)?Pss | (5)

K Vi = expl[—(koyin)?] (FHIBER) 8 Ve, = (1 + K20%,02) " (BIEIER) » BiFE
HAE PR AT AR EE— R o, M o AR, o, HR T KRR BYIR TS,
151 40 5 470 57 2 S5 R AR 32 3 (bulk motion) HOEEETREL: 1 0w BRI /NRERIEE), ]
U RAE— A P05 2= LI P R A

SR, 2N (4) 1 (5) TEERRRERE AR 2R, ARV AT 5 5 i 3 N 158 37 42 5 4 SR Bk
TE—, B Pyy = f2Pss Ml Psg = fPss, XH 0= -V -v/H ZHEEREE. EEH5%E
AR AL A [ 275 R AR LR M 2B, R %R AR 2 Roman Scoccimarro 7 2004 4
P (ansatz) :

Po(k,u) = ¢~ (kuow)® [Pss(k) + 2fu?Psg + f2u’Pa] (6)

XH Pss, Pyg M Py RGN RE BE H AR DI ZRIE | JHE HAH G D)2 A% e 5 ALy |
FHRIIAE X D21k . S EEVREL o, (1058 X5 (4) —FF. Jennings e N\, AT )
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HIE =IRVE (Psss Psosr Pog) IR/, FIHEL (6) FATATRALE & < 0.25 h- Mpe™! [7EH
NAFRIF AAEIG K fOASHRE] 0.64% HIMIE, (H2 R E AR T, RRghiia), ik
EIRAVTCIEAE AR LN X A5 2 = A Th 2 1 B ER AR, X BRI 1A AL S Ya

RT PR EE R, ATEZER RS EREITR (2) RETHRLE
EY. BE H B ER AR LB BE 1L (Standard Perturbation Theory, SPT), HJEPAR
FERF a BIRIRECHAT R IT, MAME a0 A =R A3 1L (Renormalized
Perturbation Theory, RPT) FI[A& 212 (Closure Theory). 1z FHILAIEIL 7 E2F & AL
FERR A A FHR RN, A A4 LT HoAth . PLahER i/ A5 SUAE AR 2 AR KRR
PEIRT S T 77 EA— Lo/ MEIE, T HFR R 045 250X (R AR 38 2 [ PO 2088 25 (R AN — . A7 2890
SR TE LA 2] S LU AR 2 (B TR . (R, FRATT 75 AR SR 17 190 ok v e iz FH Wil A
C7 R BLR7EN

AN FL I T EE Kaiser 2 20 & I BURH IR JE LM RN . FrEdhah B i T
LT P 2 — B IR

P(k) = Pp+ P13+ Py, (7

XK Py SRRMEITRE, P I Py RAE T 6, SRS T, R A, X%
J‘j—\_'j,g[lzflzx] .
P*(k,u) = (b+ fu?)?PL+ (b+ fu®)Pjs+ Py, . (8)

3 (8) L AP SR & T 6, 15 A0 A/ F AT DA RR ] 25 4 3 O AR A5 R . FE RS B H 3 2R
(Lagrangian Perturbation Theory) B, x4 N “,

Ps(k:,u) _ e_k2(1+f(f+2)u2)05 [(b+ fu2)2PL + (b—|— fu2)P133+
Py + (b + fu?)*PLR*(1+ f(f + 2)u®)oy]

XF CA B RORERR & TUEAT T AR, AR LA R e — BLARAT Tl S mifir B I, AR A
[A)AH AR 38 RN 22 ARy 2 TH AT+ AR BRI 8], E B ANEAT — BB 2
[EIA 2. RS EHINEN, X S8 B RS BN E T IR AR =R R R T
ik, Dk, REZEENDRESHESMESHN G LA TRECH. XM ERER 7 &
FHA M ) 73— B KK

LA A A — 3, BATHKE 54— FhPsh B RIS B . — s B 8,
HE N fgiH R e 20 E Embri gt &, KRR A& FE IS AR
e, AR N KGR DRI B ZE T B o B ik, DA P & 75 1245 2005 12 )
f#o Atsushi Taruya 55 N7E 2010 A H A BRI 3] T — NHH B IS R

(9)

P*(k,u) = e~ T*uo)” [Pys(k) + fu?Psg + f2u Pag+
B A(k,u, f,b) + b* B(k,u, £,b)]

XE Ak, u, f,0) M B(k,u, f,b) B35 T ME LS MR G, BRMEA AT
i, ERITEER K, ARESEMEERIERE.

(10)
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PAERRATE S, Piah B th R A N 0 2, (HREMA — DMK #T,
AR AR LR X R U R D 55— EE RS a2 T S m b T Pesh B R Aent, 4
Je BRI H AR AT A B2 R Rl R A 2 M S A, B G A AAER A A . Hitt
AR 5 R A, A S M ALK B4 B LD R S R Al A ™, (ER SR FY
A2 AV B 1 PR, AR XM T 5 S MR W o — A RS O R T M 2%
RAEPR B A BB B & 2 REE Sk, BN Zhang13 FOREH™, BEGLS T LI EM
WA 2 SEIAER, B U T S S I R A R — A S G A XPE, s
AR Do XA RS T AT R B SR T AR S B2 3 FF 06 HEAT 1 B & i 70
W=
3.2 Z=ANHARYTBEIEIREY

AL EEN A =LA AN b Kaiser 230, WA —ANME QSR HELL B,
BV 2185 % o) BLRE A o o LSRN K R0 Pys (ke u) RIEDN:

P;é(kv u) = PKaiSer(ka u)DFOG[k"UO-V/H} ) (11)

X Paiser (K, u) M Dpog [kuoy /H] 73l 438 T Kaiser U8 M Figure-of-God (FoG) R,
PRI w BRI 1 Dh 2 s i) & ) el o AR SO R AR 32 AL 4
PKaiser(ka U) =

(1+ fu?)*Pss(k) (

P&;(k)) + 2f u2 ng(k) + f2 U4 ng(k) (

Pss(k) + 2f u? Psg (k) + f2 u* Poo(k) + A(k, u) + B(k, v) (Taruyal0"”)
(

1 2 16
Pss(k) (1 + fW(k:)u2> +utPygog (k) + Ca(k,u) + Cnes(k,u) (Zhangl3™)

Kaiser87")

. (4]
Scoccimarro04 )

(12)
[ exp(ea?) (BT
DFOG [l’] - { 1/(1 + m2) (?%VE\AZZZ}%E%) (13)

R R (1) H R, R A2 ) B 20 R% 2 (A A AL, REIE T SRR R R AR
WA RN o 0 MR A ST pl S 47 B 2, AP 9 1 B 1 T LR AR B A0 R 1 A B T 3
KA S A HEAT T ) A R A RERE R 9 H FE AR O B 5 5 BE 3 I AR e T e i ()
U, S A5 T B AR S AR (R LR 4 SR B IR, REAEE 3 ANy T
77 Btk (1) WIRE] Kaiser 20N A1 FoG RN AR ASL I, KON I T 8 ik 5 s
FE T2, LR 20 TR RE AR, FoG AR A 1 IS4 5% 52 FEL RS 400 5% 137 7 ke
SEL(2) WARBIRMEEAR KRB b, JEZ M A S R R AL T 35 B I R i 37 5%
SIS, 2 T PN EE T TN Kaiser 208 B0 B AER O MR (3) ¢
FoG S T WIEE b 58 i M 1483 R SR Pk i 50 MR, O LR P B R0 5 4 8 P
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e b E R AR T 2 RT3 Y Finger-of-God RN i H BBk b B B 1 AN
FEHE,

PLUFREAK IR Scoccimarro04, TaruyalO A1 Zhangl3 1 LAE, 5 H AR (1) & FR M
NS (R PT R
3.2.1 Scoccimarro04 %A

Scoccimarro04 1) TAEZ H, Kaiser 23— B4 FH RIS WM £ HE, B ARRE ) 5t HU{E 15
ML RKW, R RKPIRE L Kaiser AR COAUER, (H2HHE RABOREE AL, W
MGEHiR 2 KT Kaiser ARMRGERZE . fi% 2dF F1 SDSS 5 5 KK I H (I E 30, K
55 B v 1) A % R M () R LA R L

EHAD s SR e, Z0F% 7 (B BB FEH B 6 AN 3R 25 18] (1) 2% FE ) 6 776

(14 6%(x*))d®z* = (1 + 6(x))d’z . (14)

X1+ 0% (x®) ffH AR, 208 RAE k=0 AN 0 =43k b v ki 8 0P (k). -

5 (k) = / 1+ 6(2)] exp {—ikzvz(w)
SEXFA AR B ZIAIS5RE Pag(k) N (A(k)B(k)) = (21)%83p (k + k') Pap(k), B
AL 7S (B IS o3 % FE Dyt Pes Rk

P (k) = / <(1 +61)(1 4+ 62) exp <ikzg“2> > exp(—ik - r)dr | (16)

EH Gim 0 = 6(x;)s Av, = o, — vy, X ARBNTHE ) (pairwise velocity field), r = &1 —xq.
PARERER], B 7PHCFAT RS AAR (Single streaming) BB, X (16) & ™8, £
BT TR By 3 37 IR A 2 Y AL R M) B 2 () B 21 8% A (R WS B AR R R A
IUAE AT S5 2 WA vERA TH A LA R 5P (1 + 61) (1 + 62) exp (ik, Av, /H)), X BT
TV ARERIEREEY) & BN ARSI EY) Av, BEAHRMEAISR, KRE FIXESCH
DIZEiE, & Kaiser R0, [FIN e $8ETHE A T FoG NS S - Roman Scoccimarro 7£
CEE B R B B AR ZE R URERATT, o T AR 2 M T Aol B (1) (e B TR B s X
ARIE LT A RE _EAGZAE S i, R ARLE Br RO AR v 55 R 25 3 B R A,
B Gy R R AE R R BE IR UL S I Zh B 15 IR Kaiser UM IEALIZE R . KT FoG AL
I, K2 TAERN A 2 /N RS B 4 FELS R J i, i R s 1 b ool P M 26 0 AT R
L, REHETH FoG MMM FRIA, 2 %A S Y E CMEREARL, 17 Roman
Scoccimarro FIHKMEA SR NAE SCE H 48 H O RBERT (RO /438 AR 3 18 B2 IR Bt 22 18 il FoG
RS SRS ANAE A T T AT DIEL S S FoG B, AT LA, Rl
%6 KHE Roman Scoccimarro WA (16) #HAT LRI
A8 SCWETT 1A) b R O S P AR ek M\, ),
(214 0@t +d(@)]) (4 [1+ d@)]1 + ()]

M \r) = = , 17
) ([ + 8@ + o)) L+¢(r) o

} exp(—ik - z)d’z . (15)
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RN =ik./H, £(r) = (6(x1)d(x2)) % FEA TP AAHIC R E 7T LAIER, RSO0k B2 A iReR
M, ) 5L R AT R P (v, 7) TN R AR R

21

oo

P(v,r) = /_OO dk exp(—ik. A, )M (ik./H,r) . (18)

FH LG RAT] 260 T 21 W A A% 87 56 4 R 8 T BN I B AR R BR A MO\, ) B MR o AT R AR
P(v, 7)o AW BIE BT, PR TR] ) P 5z KT P s ) i 22 o SR IR AR X AL R, B
S| =y — xy AT > Av,/H, FIAT L e 2 e 8 = [ TR A", A

dP(Av.;s))
P(Avzry) ~ P(Avsis)) + () — sy) Tﬂ '
1 ®P(Av.;s))
iyl *sH)Qdisﬁer "

¥ (16) 2 (19) diA kR, ZEHEEAES RS, RO AT AT DLE S H
Kaser ARXHI4ER:
ng(k/‘, u) = P(;(;(k‘) + 2u2P59(k) + U4P99(k) , (20)

EH 0=V -v/H RAEINELIGPEE . BRTEAHIE, (HXAEE R Kaiser AXAH A
PSR KB (1) SIS RETHE T AR AR I R S B iy R i sz e, BIRRZA T
£ ku < 0.2 h- Mpc™" JEH N Kaiser MR AT EABAZIX 4 — A Kaiser 221G VEH; (2)
FFERHE FAEE AL B Fe ) 7 BEPfE7E £ < 0.05 h- Mpe™! IXAER R R, JEZetE
BRRE ) 8 T U 5 M 25 55 R B 3 R AL, I LGP AN 3 0 52 e 2 AN JRUAH (] 1, S 43 4 1k 2
WRBALE) f6 = 0 RENFMAL, FICIRATERXS Pss, Psgr Poo —AINZETE 53 75 H AT
£fo Roman Scoccimarro WAESLE 4 | =AD& & B ERHE S IR N RIE S, 1F
YSEAR 2 e wil K e 2y R i a2 U

XIT FoG R, & RGH T i KRBT IR 4R, BIRIXASE R RIRA &,
BRI Ay BSOS A By ke R M 2270 A1 R B8UEE T ROBE T e il AR = 0 i o [RIINE, SCEE 4R H FoG Tl
IR EVREL 0. A—DMUE S, M2 H R DR S LB BT EA 2] XA b B
—RARVEF A ER AT e A FoG 20 H B B — 26 5f PR ) 5 1 2 F IS S, Rt R EAME

BERBIRRE R E 2774 FoG BB . Scoccimarro04 5 H 2L F B A8 /4 4 R

P (kyu) = [P55<k)+2u2 Pro(k) + u* Pag(k) | exp(—k202 /H?) . (21)

a3 E A (21) FIEE AR 2088 25 (] (R I ) o 35 2 D 32 1 kAT 1 LuB, &l 3, Ap
LA B Kaiser A2A 1 WS H ok, FZXEAL T rh ) 1 FE AR 2 B4 EANGE , R i A 2
TR 2 [A) ML 2E
3.2.2 TaruyalO #£#!

TaruyalO B8 g A& R IE AP Scoccimarro04 LR BT $& T 75 [A] 1), (K A il 25 M0 7K P () ik
A, NI SRR AE B K R 8 B b ) DA S A PR R At e S O e m g e B
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NN \
G ! bl
4
Vo 1 |
| 3 1\ |
I ¢ B |
b J\\ AV I
] b H I
I | | B |
11 1 I : I

ol by T b 10T
0.15 0.2 0.25 0.3 0.35
k, /h-Mpc?

0.05 0.1

B3 OB=ERRIENEENEY"
SR R BUE BN 45 1, S B2k /2 Kaiser AFUIEE R, #5202 Scoccimarro04 A 25 YL,

B, W MRS S M. TaruyalO FE8Y SO3E ) RELERAR A1 B0, gt 70 A B2 A itk b A 4R 3
HS S B S = (B SO AR AT AR, R P X e AR R Ll A R () R T A R R R B TR
SRAN Z IR B SR TR B () (2 X FoG B AN BRI B T 2 BT AR5, R — AN
BE AR 2L AR Je T, HAR R EEoREE A — MNMLE SHOT R, 1IXAT FoG X FE—N
FE LR MR (RN R A ), B SRR ME VLU & H R (1 BE BRI 2 D E 5 X

FEFREMR (1) A1 (14) Hk, ATHERS:

-1

0% L @)y —1=

oz

1+ ()

(@) = 1+ Voo /H

il LA e,

5° (k) = / [5(:,:)— vﬁé;”)] exp [—1<k; —|—k-a:>] Pr | (23)

SHETT 154 21 5 2 I 0 (1035 i P

Pis(k) = / (614 [V.u1:) (82 + [V.uz.) exp(—ik. fAu.)) exp(—ik - r)d*r | (24)

EHEEN v, = —v,/(Hf), H Au, = us. —up.»
B FoRBAIN RESFYIRHATIRRIT, NoE, KX (24) 5B N:

Pss(k) = / (1M1 Ay Ag) exp(—ik - T)d’r | (25)
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Hr

J=—ik.f
A = Au,
Ay =61+ fVour,
A =62+ fV,ug, .

R4 ZAEIF 2 H# (Cumulant expansion theory) , X —MBENLIIREY A = A1, As, A3
B EBRE § = j1,j2.J3 H:

() = exp {(74)c} (26)
¥ (exp(j - A)) ELESHIX jo, js KT, BIFIL jo = j3 = 0, 135:
(€M1 Ay A) = exp { (e 41) } (e ApAg)e + (7' Ag) (e M1 A3),] (27)
R AN (25) 745
Pgs(k,u) :/d3r e F T exp {(e7 M)} [(e M Ap ). + (€M Ag) (e M Ag)e] L (28)

MIZAS T BATRT LA R 21, 5 52 37 A0 FEE 37 U ] SR IBRAE — S LA S e e 3 B0 Kaiser
BRI FoG RN A AL ) Fsz. SCEINNRAE FoG UM IR EUIN exp (e 41),
s 00 Jid o L 0 5 703 E S e, ARAE P PR3 1) - BUAR B, SOME R M Dipoe TORZRAL, 10X A
5 BRRIEN, ITE 5, Bl 13

<ej1A1A2A3>C + <€‘j1A1A2>C<€‘j1A1A3>C ~

(A2A3z) + j1(A1A2A43). + Jf{1 (ATA,As). + <A1A2>c<A1A3>c} +037) - (29)
AP, WA EIR AL R, TR R0 B AR FNIRAKEY , 341145 2] Taruyal0 FIZL
F WAL AR T .

Pis(k, ) = Diglkeoru/H) { Pos(k) + 207 Pag (k) + ' Pog(k) + Ak, w) + Blk,w) ), (30)
K A A B Rk
Alk,u) = ji / PPz e*T (A 4,43).
Blvu) = 7 [ ¢ (4. (A1),

WK 4 fizs, AR B WAMEIETUG /N RBE TR 3G 1R R R, DRI, FRATTHA WL £
WA S ER DA e R, Mt (30) HEUERPLM LRSS R LK 5, 7 LLE F] Taruyal0 &
RIE k< 0.1 ~0.15 h-Mpe™! 78 N #BA R LA AERTE.
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0.35 : T T T T | T T T T | T T T T :: T T T T | T T T T | T T T T :
0.3 £ Monopole (I=0) ES Quadrupole (1=2) 3
= 0.25; — A term —f— D, .: Gaussian —f
%ﬂ 0.23_ — — Bterm _f_ o,: Linear _f
= 015F + E
o) - T ]
wE  01F z=1 + .
3 c X =]
0.05F z=3 —¢ — 4
o =% 3
_0.05 : 1 1 1 1 | 1 1 1 1 1 1 1 1 :: 1 1 1 1 | 1 1 1 1 | 1 1 1 1 :
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B3 Ds(kr) M Ds(k r) 5eAHA T vs Al vp IR MR, 558
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Progresses on Galaxy Redshift Space Distortion
Effect Modelling

ZHENG Yi'?

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory,
Chinese Academy of Sciences, Shanghai 200030, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: Redshift space distortion (RSD) in galaxy redshift survey is a very powerful

cosmological probe, through which we could study the structure formation history of our
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universe. Combine the cosmological structure growth history with the expansion history,
we could discriminate between different cosmological models, e.g. dark energy and modified
gravity models. Currently many large galaxy redshift surveys, like 2dF, SDSS, VVDS,
WiggleZ and BOSS, have measured the cosmological linear growth rate to the accuracy of
about 5%. The stage IV dark energy projects like MS-DESI and Euclid have the ability to
control the statistical error under 1%. It has become a bottleneck in the current RSD models
that the systematic errors are still at 10% ~ 15%, much larger than the statistical errors of
future galaxy redshift surveys. In this paper we review the current RSD models, discuss their
(dis)advantages and ways to improve them. In particular, we choose three typical models
to discuss and compare with each other, through which we discuss the key points in RSD
cosmology and its future application.

The main difficulty in modelling RSD effect lies on that this effect contains many non-
linear procedures, respectively (1) the non-linear evolutions of the density and velocity field,
(2) the non-linear mapping from real space to redshift space, (3) the complicated galaxy
density bias and velocity bias problems. The key ingredient here is the mapping from real
space to redshift space, for which we need to use perturbation theory to expand the redshift
space density field using the real space density field. Different perturbation theories have
their own advantages and disadvantages, and all of them become inaccurate at non-linear
regime, so we should use simulations to test the available scales of the perturbation theories.
During the test, we also find that there are no accurate enough perturbation theory for the
real space density and velocity power spectra, so in order to make sure we clearly separate the
previously mentioned (1) and (2) points, it is better to use the measured power spectra from
simulation as input for the RSD models, and this is also an advantage of using simulations.
As for the non-linear parts of RSD effect, in particular the FoG effect, the simulations also
help us to find a physical and accurate fitting formula.

In conclusion, modelling RSD effect is not just a simple mathematical expansion, but a
derivation which needs many physically reasonable assumptions. It is particularly important
to test every assumption separately utilizing simulations and make sure the modelling is
carried out in the applicable scale for each assumption, then we could more efficiently search
for better perturbation theory and FoG fitting formula and finally make the FoG cosmology

more physical and accurate.

Key words: redshift distortion; sturcture formation; peculiar velocity
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