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Redshift Space Distortion (RSD)

Kaiser 1987



Growth rate parameter                                                               (16%)
~ 0.1 (Gpc)3



~ 10 (Gpc)3

SDSS-BOSS



RSD model

Peebles 1980

Fisher 1995

Observed redshift = cosmological redshift + peculiar velocity 

Observed galaxy distribution =  true galaxy distribution         velocity distribution 

Observed galaxy distribution =  true galaxy distribution         Gaussian velocity distribution 



with

from simulation

Fisher95 model
+

See also Reid B. & White M., 2011, MNRAS, 417, 1913



RSD with split densities
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Springel et al. (2005) 



E. Paillas, YC, N. Padilla, A. Sánchez 2021



Low density
(void)

E. Paillas, YC, N. Padilla, A. Sánchez 2021; 
See also Tinker J. 2007, MNRAS, 374, 477

high density
(supercluster)



E. Paillas, YC, N. Padilla, A. Sánchez 2021



E. Paillas, YC, N. Padilla, A. Sánchez 2021



E. Paillas, YC, N. Padilla, A. Sánchez 2021

More information

Enrique Paillas



E. Paillas, C. Cuesta-Lazaro, P. Zarrouk, YC, et al. arXiv:2209.0431

More information
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Also true for 2D

Giblin B., YC & Hornois-Deraps 2023, MNRAS.tmp..315G, arXiv.2211.05708

Benjamin Giblin Gaussian

https://ui.adsabs.harvard.edu/link_gateway/2023MNRAS.tmp..315G/doi:10.48550/arXiv.2211.05708


0.2 0.3 0.4 0.5

0.6

0.8

1.0

1.2

All

Lognormal

Also true for 2D

Giblin B., YC & Hornois-Deraps 2023, MNRAS.tmp..315G, arXiv.2211.05708

Benjamin Giblin Log-normal

https://ui.adsabs.harvard.edu/link_gateway/2023MNRAS.tmp..315G/doi:10.48550/arXiv.2211.05708


Modeling density-split clustering

Ø Density PDFs
Ø Real-space density profiles: 
Ø Velocity distribution p(v)

In the Gaussian limit:
Streaming velocity profile 
Velocity dispersion profile 



Modeling split density clustering



Counts in Cells

e.g. Uhlemann, C. et al. 2016, MNRAS.460.1529U



Conditioned correlation function



Conditioned correlation function



YC et al. in prep.

e.g. 
Abbas &  Sheth 2007, MNRAS.378..641A
Neyrinck, M. et al, 2018, MNRAS.478.2495N; 
Hall, A., 2020, PhRvD.101d3519H
Repp & Szapudi, 2022, MNRAS.509..586R



Modeling density-split clustering

YC et al. in prep.





RSD with splitting densities: 
• improves modelling accuracy
• contain more cosmological information    

Conditioned correlation function
Environmental dependence clustering
Density-split clustering
kNN-CPDF
Multi-scale PDFs
…

Summary


