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where

P22(k) = 2

∫

d3q

(2π)3
PL(q)PL(|k− q|)

[

F
(s)
2 (q,k− q)

]2

, (16)

2P13(k) =
2πk2

252
PL(k)

∫ ∞

0

dq

(2π)3
PL(q)

×

[

100
q2

k2
− 158 + 12

k2

q2
− 42

q4

k4

+
3

k5q3
(q2 − k2)3(2k2 + 7q2) ln

(

k + q

|k − q|

)

]

, (17)

where PL(k) stands for the linear power spectrum. While F
(s)
2 (k1,k2) should be

modified for different cosmological models, the difference vanishes when k1 ‖ k2.

The biggest correction comes from the configurations with k1 ⊥ k2, for which

[F
(s)
2 (ΛCDM)/F

(s)
2 (EdS)]2 ' 1.006 and . 1.001 at z = 0 and z ≥ 1, respectively. Here,

F
(s)
2 (EdS) is given by equation (13), while F

(s)
2 (ΛCDM) contains corrections due to Ωm 6= 1

and ΩΛ 6= 0 (Matsubara 1995; Scoccimarro et al. 1998), and we used Ωm = 0.27 and

ΩΛ = 0.73 at present. The information about different background cosmology is thus almost

entirely encoded in the linear growth factor. We extend the results obtained above to

arbitrary cosmological models by simply replacing a(τ ) in equation (15) with an appropriate

linear growth factor, D(z),

Pδδ(k, z) = D2(z)PL(k) + D4(z)[2P13(k) + P22(k)]. (18)

We shall use equation (16)–(18) to compute P (k, z).

2.2. Non-linear Halo Power Spectrum : Bias in 3rd order PT

In this section, we review the 3rd-order PT calculation as the next-to-leading

order correction to the halo power spectrum. We will closely follow the calculation of

(McDonald 2006). In the last section, we reviewed the 3rd-order calculation of matter

power spectrum. Here, the basic assumptions and equations are the same previous section,

but to get the analytic formula for the halo power spectrum, we need one more assumption,




