PGF5299: Physical Cosmology II

Problem Set 5
(Due October 21, 2014)

1) Halo Model Ingredients

In PS4, you computed the halo mass-function for a fit from Tinker et al. 2008
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Now you must set values for A, a, b, ¢ appropriate for A = A, (Eq. 11 below). Here 02(M,;,)
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where M = p,,04mR3/3, Pr(k) is the linear power spectrum at redshift z = 0 and
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is the Fourier Transform of a spherical top-hat window of radius R.

a) For a fiducial cosmology, compute the halo bias for the fit from Tinker et al. 2010:

a

b(z,M) = 1—A + BV’ + Cv° (5)
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where v = §./0. Plot b(z, M) versus M for z =0 and z = 1 in the range M = [10' 10].

Use log scale in the M axis and linear scale for b(M).
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b) For a fiducial cosmology, compute the halo profile for the fit of NFW:

ps
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for a halo of mass M, = 10" M /h at redshift z = 0 and plot p(r) versus r. You will need

the formulae sequence below:

E%(2) = Qu(1+2)° + Qpp(l 4 2)30+9) (7)

pcrit(z) = pcrit,0E2(Z)7 (8)

wn(2) = Qu(l+2)°/E*(2), (9)

T o= wm(z) -1, (10)

A, = 187% + 82x — 3927, (11)
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A, = — Mo Find r, 12

pcrit(2)47rrq?;ir - mer ( )

v(M*) = 1 — Find M*, (13)

A.7-013

( My, 2) = 1_?_2 l]\;f] —  Find ¢ , (14)

My, = 4w Tuir ln(l—i—c)—L —  Find (15)
vr - pS C3 1 _|_ c p57

2) Bonus Problem: Halo Model: Combine the Halo Model ingredients you found

before to compute the Halo-Model power spectrum at z = 0 with the formulae sequence:

Tvir : k M
u(k|M) = / dr 47rr2wp(r| ) see Cooray & Sheth 2002 (16)
0 kr M
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Pk = {/dlnMﬁdlan(M)u(kﬂM) Py(k) ~ Pr(k) when k — 0 (18)

P(k) = P™(k)+ P™(k) (19)
Plot Pr(k), P*"(k), P*(k) and P(k), as well as the non-linear spectrum from halofit.
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