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In observation, galaxy distance is 
determined by “redshift”

RSD Introduction

A. J. S. Hamilton, astro-ph/9708102

Redshift space distortionRedshift space distortion

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

SDSS DR9, CMASS, 2D correlation function

Reid et al. 1203.6641



RSD Introduction

Gil-Marin et al. 1509.06386
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Eric Linder, astro-ph/0507263 Zhang et al., 0704.1932

Reyes et al., 1003.2185



Streaming model:

RSD correlation function
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distribution function
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Power spectrum modelling: 1. mapping; 2. PT

We follow the derivation of TNS paper, Taruya et al. 1006.0699

The redshift position s: � = � + �� (��)⁄ ��� = � + �� (��)⁄ ��

From mass conservation: 1 + �� � ��� = (1 + �(�))���1 + �� � ��� = (1 + �(�))���

The redshift space power spectrum:

Taylor expansion 
and trunction

Taylor expansion 
and trunction



RSD modelling

Definition:

Scale dependent 
part+scale

independent part

Important for 
separation of FoG



Final model
1006.0699 & 1603.00101

Taylor expansion in terms of �� = −���



Finding 1: All higher order terms are important! 



One ‘standard’ for good RSD model: if FoG
term is a simple function of ����

1. FoG test

Finding 2: A+B+F+T works best, also in order to be complete at j_1^2 order, we will 
consider A+B+F+T model hereafter.



Finding 3: Gaussian model is best FoG model for A+B+F+T case



Check if �� is a constant over scales:



2. Multipole test:



3. 2D power spectrum test:



4. k_cut test: The scale up to which systemic error = statistical error



Future work

• Test the mapping for halo case and galaxy case

• Develop robust halo/galaxy bias scheme, so combine the bias model 
with dark matter template measured from simulations, we could do 
the cosmological constrain from data.

• …


