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dependence of � measurement
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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



2D redshift space 
power spectrum

Gil-Marin et al. 1509.06386

V.S.V.S.

Power spectrum multipoles

Song et al. 1301.3133

Jennings & Wechsler, 1508.01803



2D redshift space 
power spectrum

Song et al. 1301.3133Song et al. 1301.3133



2D redshift space 
power spectrum

Song et al. 1301.3133Song et al. 1301.3133

We want to go to larger k mode 
to get more precise results, 
~k^3, but accuracy?..



Systematic errors 
in RSD modelling

Gil-Marin et al. 1509.06386

Observationally:

DESI, Euclid et all:

O(1%)

5-10%

Torre & Guzzo, 1202.5559
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Theoretically:
1.Nonlinear mapping 
2.Nonlinear evolution 
3.Bias modelling
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RSD modelling

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:

Perturbatively
expand it and 

truncate

Perturbatively
expand it and 

truncate



RSD modelling

Definition:

Scale dependent 
part+scale

independent part



RSD modelling

Definition:

Scale dependent 
part+scale

independent part

Assuming velocity correlation between spatial points 
could be ignored in the exponential function, and 
truncation at the second order of ��, we have TNS 
model (1006.0699 ): 



RSD modelling: TNS Model

1. Kaiser model 
Scoccimarro model

2. Two -point 
correlation 
functions!

3. ‘effective’ FoG term which assumes the 
velocity dispersion ��

� as a constant free 
parameter. But in what �, � regions?



RSD modelling

FoG fitting functions:

Okumura et al., 1506.05814

Kwan et al., 2012

Kang et al., 2002

All are functions of 
����, no additional 

�, � dependence.

Explore the viable 
regions of this 

assumption



RSD ingredients 
measurement: power spectra

Simulations: Gadget2 codes, run by Minji Oh, Plank15 cosmology

Box-size: 1.89Mpc�/ℎ
Particle number: 1024�

Mass resolution: ~5 × 10��M���/ℎ
Realizations: 6 now, will be 100~300 in the future.

Density power spectra:
512�grids, NGP 

Velocigy power spectra:  512� grids, Nearest Particle (NP)
1% at �~0.1ℎ/Mpc ;  2~3% at �~0.2ℎ/Mpc
Sampling effect correction: 1405.7125, 1409.6809



RSD ingredients 
measurement: A & B terms



Residual ‘effective’ FoG terms  D���
���
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(left). Scoccimarro’s model, astro-ph/0407214 (right). TNS model, 1006.0699



��
�/�� �Fitting ��
�/�� at different � bins

(left). Scoccimarro’s model, astro-ph/0407214 (right). TNS model, 1006.0699

�� < 0.1ℎ/Mpc



Discussions

• Different truncations:
– C term

– ‘D’ term

• Other RSD models
– Streaming models (Bianchi et al. 1407.4753)

– Velocity decomposition models (Zhang et al., 
1207.2722)

• RSD templates from simulation measurement

• Effective FoG fitting functions


