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Redshift Space Distortion (RSD)
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Nature 410, 169-173 (2001)

A measurement of the cosmological mass density from

clustering in the 2dF Galaxy Redshift Survey

John A. Peacock!, Shaun Cole?, Peder Norberg?, Carlton M. Baugh?, Joss
Bland-Hawthorn?®, Terry Bridges®, Russell D. Cannon?, Matthew Colless?,
Chris Collins®, Warrick Couch®, Gavin Dalton’, Kathryn Deeley®, Roberto
De Propris®, Simon P. Driver®, George Efstathiou’, Richard S. Ellis?!°, Car-
los S. Frenk?, Karl Glazebrook!!, Carole Jackson?, Ofer Lahav’, Ian Lewis®,

Stuart Lumsden'?, Steve Maddox'?, Will J. Percival', Bruce A. Peterson®,
Ian Price?, Will Sutherland”!, Keith Taylor?®:1°

141,000 galaxies  ~0.1(Gpc)?

Growth rate parameter 3 = Q%¢/b = 0.43 +0.07 (16%)

(considering 8 h~! Mpe < r < 25h~! Mpc)



1,198,006 galaxies

SDSS-BOSS

~ 10 (Gpc)3

fitting range 25 h~'Mpc< s < 150 h~*Mpc
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RSD model

V
S=r+ —“i Observed redshift = cosmological redshift + peculiar velocity

aH

I +§-'S(sl,s“) = / [1+&(r)] P (v),r)dv) Peebles 1980

Observed galaxy distribution = true galaxy distribution >k velocity distribution

_— 2 )
1 + &7 (sL,5)) = /(l-.\/@expﬁ_[ Igo-z.lﬂ))] e dv|
” \ ” , J

Fisher 1995

Observed galaxy distribution = true galaxy distribution >k Gaussian velocity distribution
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See also Reid B. & White M., 2011, MNRAS, 417, 1913



RSD with split densities
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More information
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More information
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E. Paillas, C. Cuesta-Lazaro, P. Zarrouk, YC, et al. arXiv:2209.0431
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https://ui.adsabs.harvard.edu/link_gateway/2023MNRAS.tmp..315G/doi:10.48550/arXiv.2211.05708

Also true for 2D
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Modeling density-split clustering

> Density PDFs
- Real-space density profiles: &(r)
- Velocity distribution p(v)

In the Gaussian limit:

Streaming velocity profile v(r)
Velocity dispersion profile o, (r, 1v)



Modeling split density clustering
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Counts in Cells

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



Conditioned correlation function
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Conditioned correlation function
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b(r= 25 Mpc/h)
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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

YCetal. in prep.



Modeling density-split clustering
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Strong clustering of underdense regions and the environmental
dependence of clustering from Gaussian initial conditions

Ummi Abbas! and Ravi K. Sheth?*
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Advance Access publication 2020 November 20

Nearest neighbour distributions: New statistical measures
for cosmological clustering

Arka Banerjee “ 1*** and Tom Abel!->>
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Indicator power spectra: surgical excision of non-linearities and
covariance matrices for counts in cells

Andrew Repp “'!?* and Istvan Szapudi®
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Summary

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



