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Kaiser formula
( the cosine of the angle between the \

/ line of sight & Fourier momentum
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Growth rate can directly measured by RSD

(bias can be fixed by cross-correlation of LSS & weak lensing)
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Energy transfer between dark energy and CDM
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- EM tensor for the total matter

* Basic equations /
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- EM tensor for the total matter
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(sub-horizon + quasi-static approximation)

* Einstein equations and baryon’s equations are the same

* Continuity for CDM are modified !!
5 n k? W p : Qo vc depends on time-derivative of
. = 1iny = sy
-2 gb density contrast and density contrast

Ry, Qo,I'; : depends on DM-DE coupling parameters

e FEvolution of density contrast of CDM
0c + 2Hc 0c — ATG et PnOm = O

Growth rate also deviates from the standard cosmology
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* Total matter = baryon + CDM (T,Sryn) 1= Tﬁ) i T,S;C)) )

O = Wele + Whop

Um = WU + WhUp

w1 = P1/Pm

* Velocity of the total matter is modified due to modification of CDM equation
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Non-minimally coupled CDM

e RSD measures the effective growth rate fﬁlﬁ

e Measured f gff is not the actual growth rate /i and it contains information of
DM-DE coupling

e Single-redshift RSD observations can not determine the actual growth rate
and DM-DE coupling

e Multiple-redshift RSD observations can separate the actual growth rate and
DM-DE coupling
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SUMMARY

Growth rate obtained from RSD

= actual growth rate + DM-DE coupling effect

DM-DE interaction modifies continuity and Euler equations in a

cosmological setup.

Even in DM-DE direct coupling (not though conformal or disformal metric)

we reach the same conclusion

Multiple-redshift RSD measurements provide us information of both the

actual growth rate and DM-DE coupling



