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Redshift space distortion:
small scale modelling
and syspematic errors
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Redshift space distortion:
starting point for PS
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X [1+ 8(x")]), XA{8(r) + V. u,(r)}),

e.g. Scoccimarro astro-ph/0407214
Zhang 1207.2722 e.g. TNS 1006.0699
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TNS 1006.0699 . :
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RSD modelling BAk)= f dPxe™ (e~ HA{S(r) + fV u (r)}

Definition: X{8(r') + [V u (r)}),

J1= —ikpf, Ay = u,(r) — u,(r),
Ay, = 8(r) + fV. u.(r), Ay = 8(r') + fV. u_(r).

P(S)(k, [.L) — fd3xei"'x(ej'A'A2A3),

(e/M1A,A3) = exp{(e/h) H(e/M1 A A5), a ~ Important for
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Scale dependent Ay Ay, 7 (A A
part+scale J1{A243)c + 71 (A1A243)c

independent part +j%{<A1A2)C<A1A3>c - % (A3A2A3). — (uzu’z>c(AzAs)c}
+0(j7) , (13)




Final model 1006.0699 & 1603.00101

Taylor expansion in terms of j; = —iku

Dyoui (kp, x) [(BJ‘A‘AzAs) + (741 Ag) (e M As) ]
~ J; (A2A3>c + j1 (A1 A2 43),
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P(S) (k, /.L) = DFOG(kI-LUz)Pperturbed(ka ,LL)

DS (kpo)[Pss + 212 Pse + pu*Poe (15)
+A(k, ) + B(k, p) +T'(k, p) + F(k, p)].

parameter physical meaning value

Qm present fractional matter density 0.3132 A(k,ﬂ) = jl / d3a: ezk-a} (A1A2A3>c
Qp 1 -9, 0.6868

€2 present fractional baryon density 0.049 k

h Hy /(100 km s~ Mpec™1) 0.6731 = 5 /d3m e T ((uy —ul)
ns primordial power spectral index 0.9655

o8 r.m.s. linear density fluctuation 0.829

Ly ox simulation box size 1890 h™*Mpc X (5 + vZul)(‘s’ + vZu;»C
N, simulation particle number 1024 -

my, simulation particle mass 5.46 x 10'"h~ ' M,
AT 1 r 4 .
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All higher order terms are important




A(k, 1) = jo / Bz R T (4,4,45).
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B(k, p) = j; /d3w ek (A1Az)c (A143)c
B term
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T(k,p)

T(k,pe)

T term

T(k, ) = 53 / Bz ¢FT (424, 45).
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FoG effect: Gaussian approx.

Diot (kp) = exp {310 + 221

Gaussian approximation works!
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1. Multipole test: PO (k) = 262—'— 1 fl duPS (k, w)Po(w),
-1

\sigma_v as free parameter
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2. 2D power spectrum test:
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3. FoG convergence test

pP®) (k, /.L) — DFOG(kHUz)Pperturbed(ka /J')
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4.\Sigma_v consistency test

Check if o, is a constant over scales:
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Question
why the measure and fitted \sigma_v is different ?

D (kp, @) (€74 Ay As) + (€74 Ag)o (€7 As). ]

local
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Answer:

" . - - P? = / d*rexp(ik - r) (4)
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