LECTURE 13: THE MEASUREMENT OF BAO AND RSD
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1. THE SURVEY WINDOW FUNCTION

Due to the geometry of the survey volume, we have to convolve the theoretical power
spectrum with the survey window function, which is a pain, but there is no way around it.

(1) '(x) = d(x)W(x),
(2) 0'(k) = d(k) x W (k),
where * denotes a convolution.
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Fortunately, it was found that the 3D convolution can be broken into 1D Hankel trans-
formations, due to the convolution theorem [1].
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FIGURE 1. The survey window function for BOSS DR12 [2].

2. THE MEASUREMENT OF BAO

2.1. BAO using power spectrum multipoles. The template:

(9) oy = 2nd -, HEO
()ra H(2)ra
(10) Py(k, 11) = P (k, p) {1 +O0(k)e™ [“22?“1“2)21]/2}
(11) Pu(k, 1) = B2 (14 B45%)” Pa in(K)F (k. 1)
(12) F(k, p) = 1
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FIGURE 2. The convolved power spectra [2].
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F1GURE 3. The BAO fit in k-space using BOSS DR12 data [2].
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F1GURE 4. The BAO fit in s-space using BOSS DR12 data [3].
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& (s) = Bo&o (s, ar, o) + Ao(s)

Fd(s) =& (s,ar,a)) + Ax(s)

(21)

3. THE MEASUREMENT OF RSD IN k-SPACE

The RSD is much more difficult to measure accurately, simply because it is harder to

model the velocity power spectrum properly, even on linear scales.

model, or template, of the RSD is called the TNS model [4].

Py(k, i, z) =Drog (k, p2, 2) [Py 55(k, 2)

(22) +2f(2)u" Pyso(k, 2) + f2(2) " Pog(k, 2)

+ A(k, p, 2) + B(k, p, 2)]

where,

Py 55(k, 2) =b1(2) Pss(k, 2) + 2b1(2)b2(2) Poa s (K, 2)
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The commonly used
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FiGure 5. The BAO and RSD fit in k-space using BOSS DR14 quasar
mock data [5].
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