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Redshift Space Distortion Effect

Real Space
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Looks more collapsed in the redshift space.



Redshift Space Distortion Effect
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Looks more collapsed in the redshift space.
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Two-point Correlation
in the Real Space

for dark matter
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Isotropic and increasing toward low-r



m(Mpcih)

Two-point Correlation
in the Redshift Space

(Op, w,2)=(0.26, — 1, C) w. RSD

T (Mpc/n)

No longer isotropic in redshift space
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Focusing on the RSD effect
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Focusing on the RSD effect

Large-scale

Finger of god
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Ultimately, we want to understand how this distortion changes
a function of redshift and cosmology parameters like Qm and w.



1) Kaiser Effect

In Fourier space,

In real space,

¢lr) = SN Py{p) + Z(rIP k) + §alr)IPyi) (5)
with
Eor) = (1 + 47+ 473 (6)
3:Ar) =G+ 3750 — 5] (7)
£ = &0 + 1800 — 2E0] (¥)

Here p = r - Z is the cosinc of the angle. now in real space,
between the pair scparation » and the line ofsight z, the P{u)
arc Legendre polynomials [Py = 1, P, = (3u* —1)/2, P, -
(350* — 3047 + 3)/8), and

Er) =33 [{(\1\'“ ds and E(r) = §5¢~° [{(s,h"‘ ds. (9)
<0

~U

(Hamilton 1992)



n (Mpc/h)

1) Kaiser Effect

[Es/Er] from simulation
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1) Kaiser Effect

[Er'cn] from simulation
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Scatter in the
pairwise peculiar velocity

Probability
107° 107
) |

1078

| 1 | | |
-2000 0O km/s 2000

The relative velocity between a galaxy pair
has a certain statistical scatter.



2) Kaiser + Gaussian Dispersion

 Why should there be a gaussian scatter?

- Random thermal motion inside clusters/
groups

- Combination of gravitational motions from
two separate modes



2) Kaiser + Gaussian Dispersion

[EXarerign] w. 0, = 450 kmis
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1) Kaiser Effect

[Er'cn] from simulation
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3) Kaiser + Gaussian Dispersion
as a function of separation

» Is the gaussian dispersion really constant?

- For the thermal motion inside clusters, it
should be constant.

- For the gravitational motions from separate
modes, it should be larger for larger separation.



3) Kaiser + Gaussian Dispersion
as a function of separation

We searched for 0,2 at each r that best fits the 2pCF ...
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... and it increase as a function of r !



3) Kaiser + Gaussian Dispersion
as a function of separation
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2) Kaiser + Gaussian Dispersion
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1) Kaiser Effect

[Er'cn] from simulation
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2) Kaiser + Gaussian Dispersion
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3) Kaiser + Gaussian Dispersion
as a function of separation
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4) Halo 2pCF Modeling

Simulation Kaiser + Gaussian disp.
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This will be the next task to do.



Summary

» Adding a gaussian dispersion to the Kaiser effect
models the 2pCF quite accurately at o > 8 Mpc/h.

» The accuracy improves even more (below 10%)
when we fit the Gaussian dispersion to be a
function of separation.

* We shall extend the model to the halo 2pCF.

o We shall extend the model to include redshift and
cosmology parameter dependence.



