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In observation, galaxy distance is 
determined by “redshift”

RSD Introduction Redshift space distortion

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

SDSS DR9, CMASS, 2D correlation 

Reid et al. 1203.6641 Huterer et al. 1309.5385

For DESI



Redshift space distortion:  
small scale modelling  
and systematic errors

Observationally:

DESI, Euclid et all:

O(1%)

1609.03697

DESI forcast 
1611.00036 



Redshift space distortion modelling II: in general three steps 

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

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

3. Galaxy/halo density and velocity bias modelling 
McDonald&Roy, 0902.0991

F. Bernardeau et al, 2002



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

Extended TNS model strategy, 1603.00101



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

2.1 Hybrid modeling of P_xy

All results  
are at z=0.5



2.1 Hybrid modeling of P_xy x,y: density or velocity



2.2 Hybrid modeling of  
higher order corrections

Assumption: the time- 
dependence of each 
term is approximately 
determined by the 
leading-order growth 
factor dependence of uz 
and δ 

A term



Key results from now on: 
Cosmological fitting combining step 1 and step 2 



Chi^2 results:
fiducial model

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



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

A+B+T model



Discussions
• Step 3. galaxy/halo bias


• halo —— dark matter: Yi Zheng et al. in preparation


• galaxy —— halo: halo model, e.g. 1706.02362


• To 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. 





B term



F term



T term




