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RSD Introduction Redshift space distortion

Peculiar velocity of galaxies
cause them to appear displaced
along the line of sight in redshift
space

determined by “redshift”

SDSS DR9. CMASS. 2D correlation
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Figure 3. Lefi panel: Two-dimensional correlation function of CMASS galaxies (color) compared with the best fit model described in Section [G.J](black lines).
Contours of equal & are shown at [0.6, 0.2, 0.1, 0.05, 0.02, 0]. Right panel: Smaller-scale two-dimensional clustering. We show model contours at [0.14, 0.05,
0.01, 0]. The value of & at the minimum separation bin in our analysis is shown as the innermost contour. The u ~ 1 “finger-of-god” effects are small on the

scales we use in this analysis Reid et al. 1203.6641 Huterer et al. 1309.5385



Redshift space distortion:
small scale modelling
and systematic errors
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Redshift space distortion modelling II: 1n general three steps

1. Non-linear mapping of dark matter/halo/galaxy
clustering from real space to redshift space

P(S)(k,,u,) :/d3w eik'w<€j1A1A2A3>

2.Non-linear evolution of density and velocity fields
Perturbation theory & High-resolution simulations

3. Galaxy/halo density and velocity bias modelling

1 1 :
8,(x) = b6(x) + ibz [6(x)? —0,] + Ebsz [s(x)* — (s*)] + higher order terms,  McDonald&Roy, 0902.0991
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1. Non-linear mapping of dark matter/halo/galaxy
clustering from real space to redshift space

Extended TNS model strategy, 1603.00101

P(S) (ka /-*”) = DFOG(kNGZ)Pperturbed(k’ /J‘)
= DS (kpo,) [ Pss + 21 Pso + p* Poo
+ A(k, p) + B(k, ) + T(k, p) + F(k, p)].
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2.Non-linear evolution of density and velocity fields

Starting from fiducial model: h=0.67, 100 realizations
to varied cosmologies h=(0.57,0.62,0.72,0.77), 1 realization each
with consistent broad band shape of power spectrum

Perturbation theory & High-resolution simulations

All results
are at z=0.5
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2.1 Hybrid modeling of P_xy

X,y: density or velocity
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treatment is further tested for Psg and Pge in the fiducial model. The predicted power

spectra are pretty much consistent with measured results of power spectrum difference at
k <0.2Mpc~ L.



| " ) — Do o
22 Hybrld modellng Of P(S (k,/.l.) D; Z(k# z)Pperturbedgks/J') )
= D" (kpo)[Pss + 2u° Pse + 11” Poo

higher order corrections + Alk, 1) + B(k, 1) + T(k, 1) + F(k, ).
Assumption: the time- 1! /1 sl 1
[ k=0.2 Mpe-/ | i ] 8|
dependence of each ~sl R I I3
- : £ L 1 |
term 1s.appr0X1mately el 130 | .
determined by the e | Fgf 1 3]
. §_ /7 k=01 Mpe™! ": : [
leading-order growth | - ~ 2
- ] s . =0.1 Mpc . .
fa.Ctor dependence Of UZ °0 ‘ ‘0f2‘ l ‘0T4‘ ‘ IOTGI ‘ ‘OTBA l ‘ﬁl 0 ‘ 0.2‘ ‘ ‘0f4A l ‘OfB‘ . AOTGI ‘ ._11 0 - ‘OTZI ‘ ‘Of4A ‘ AOTG‘ ‘ ‘OTB
m " H
and O S
Z 1l /1 gl
i k=02 Mpe' . /| =l [
Zo’ ] Z | Z : k=0.2 Mpe-! 5
s | 2 Z8 /
s | 37 3
- 171 :rs:
Aterm & 17 | 01 o
0 - A012‘ ‘ ‘0.14. 0%6‘ J LOIBL - 1 °0 ] 0.2‘ ] ‘0f4A ‘ LOTGA ‘ Ofﬁ
H u
Ak, p) = j1 /d3w kT (A1A2A3)c Alk, p) =

6 = (G5/G5)* (Go/Go) A1 + (G5/G5) (Ge/Ge)* A
= Z‘Aﬂ + (Gs/Gs) (Ge/ée)zfi3+ (Ge/G—'e)aﬁzi
n=1 + (Gs/Gs) (Ge/Ge)® As + (G5/Gs) (Go/Go)® As




Key results from now on:
Cosmological fitting combining step 1 and step 2
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Figure 7. Redshift-space power spectrum at z = 0.5, measured from N-body simulations. The mean
values of the power spectrum, P, (k, 1), are estimated using 100 realizations of the simulation data,
and results are plotted as function of directional cosine u at the wavenumbers k = 0.055, 0.075, 0.095,
0.115, 0.135, 0.155, 0.175, 0.195, and 0.215hMpc™~! (from top to bottom), together with their 1o
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Chi 2 results:
fiducial model
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We try combinations of higher order terms:
A+B(theory), A+B, A+B+T, A+B+T+F



Linear density growth factor and growth rate

reconstruction: fiducial model
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Linear density growth factor and growth rate
reconstruction: varied cosmological models

k < kmax = 0.18hMpc_1 A+B+T model

©

S l T T ]
........ o AR ==0.10
o [ 2
Pl I oo B ==0.05 7]
S Ah=0_ o i
o[ Ah=0.05 e -
o boAh=0.10_ -
0 - _
o
' | | | Lo
1 | | B
........ iAh=—010
wn
ol iAh=_005 ........ ]
® W k... Ah:o .................................. i .....................................................
o < 7
or . Ah=0.05 r S )
<+ fo Ah=0.10 3. _:
o i
| | ' T |
-0.1 —-0.05 0 0.05 0.1



Discussions

e Step 3. galaxy/halo bias
e halo —— dark matter: Yi Zheng et al. in preparation
e galaxy —— halo: halo model, e.g. 1706.02362

e Jo seek a flexible template in which the broadband shape
of the power spectrum is allowed to vary — —exploit the
fast PT calculation as well as to find a more cleaver way
to calibrate the power spectrum with N-body simulation.
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