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FIGURE C.1: The power spectrum P(k), the smoothed power spectrum and the
wiggles only function fgao(k) on the top panel. On the x-axis k in Mpc™'h,
and on the y-axis the units are Mpc3h—3

where k) and &, are the wave number along and across the line of sight respectively,
and the total wave number is k =, /kﬁ + k2. Where

kit = kL?A;'Z) (C.3)
k Z )yef
Kjeet = ”ZEZ;

The subscript ref means the reference cosmology and the ones without ref are

the ones with true cosmology. Note that k. and ke are fixed. k; and k| are
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directly related to u by

ki =ky1—p2 and k= k. (C4)

Fisher method

Taking the derivative of k with respect to both quantities, H(z) and D(z)

8%’1 _ _% [(kmf%f oy _ (C.5)
g = | (satin) <]
Therefore the Fisher formula will be given by:
/}W/mkﬁkpme bzi$ra%$@m$?) 9

If the fractional errors on s;' and s| are equivalent to measuring the fractional
errors on Dy /s and Hs (where s is the true physical value of the sound horizon),

01n(ks) 5 O01In(ks) 9

Olns]! s ’ ds H (C1)

Therefore, Fisher matrix can be expressed as

/ / k2dk Viarvey A1+ feao (k)] Pt aln(ks)aln(k;s)
812 [P* +n-1)° 01n(ks) 00; 00;
(C.8)

We can also rewrite the Fisher matrix where 6; and 0; are replaced by the param-

eters we aim to forecast for, D4 and H, hence
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/ /kmax k2dk survey
71 mln 87T2 PZ _I_ n_l]

0fa0(k)Pret | [0fsao(k)Pret Ok ok
Ok Ok dlog Dy dlog H’

(C.9)

assuming that the reference cosmology = true cosmology. Using (C.2), (C.3) and

(C.5), the Fisher matrix can be written as

- [ [ e s 1]2

rnln

{agBkAo} [1 EQAO} 2 [(1* = D)k] (u7k) . (C.10)

where the power spectrum is defined as

_ D D(z) - (1 + 2in) ? 272
P = ] s e (©1
and
R(p) =1+ pp. (C.12)

C.2 Errorson Dy and H

Using the 2 x 2 Fisher matrix defined in (C.9), the errors on In D4(z) and In H(z)

are computed using [? |,
omp, =V (F D1, oma = (F ). (C.13)

Fig. 6.5 shows the fractional percentage error on the Hubble rate (o /H) and the

angular diameter distance (op,/Da) for the reference experiments.

C.3 Error propagation to w

We use the parameters of w(z) introduced in (6.8). Therefore the cosmological

parameters under consideration are given by (6.19). We propagate the errors in
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D4(z) and H(z) to the cosmological parameters using

a0, 90,
Zag 0, Fy. (C.14)

where 6; = In D 4,In H and 0, = wg, Wg, Qeam, b, Lk, h. Partial derivatives of D4

and H with respect to wy and w, are given by [? |

8IDDA
811)0
8IDDA

ow,

Oln DA
andm

8 In DA
o,

ﬁlnDA
00k

81nDA

Oh
OlnH

Owy
Oln H
ow,
OlnH
Ocdm
Oln H
o),
OlnH
00k
Oln H
oh

where F(z) and H(z) =

3 o In(1+2)F(Z)E(2)3d
e Jy E(z)tdz ’
_dee
Jy {m+2) - m} f(z’)E(z’)‘3dz’

Jo E(z) ’
1f0 {1+2) = F(z )}E( N3dz

Jy E(zN)d ’
1f0 {(1 423 = F("}E(Z)3d

f E(z")"tdz ’
1fo 1+z ) BE)

2 Z’ =1dy
1 N gl 2
g </0 E(%) dz> ,

1
h
3 F(2)
2Qdeln(1—|—z)E ()
S [r a2 1 FE
2Qde {1 (1+ ) (1 2)} g(z) ,
1 1
5 {0+ F(2)} B0)
1 1
{ (14 2)3 z)} EQ—(Z)’
1 1

{ Z)} E2<Z)’

1

R

HyE(z) are given by (2.14) and (2.15) respectively.
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We marginalize over Hy, Qcam, (2, and Qg, and we add the distance information
from the CMB as follows

Fi9™(z) = F™ + F&(2), (C.15)

where

Oln D(z =1090) O1ln D4(z = 1090)
94q 9qp

C
F3' =10 : (C.16)
Forecasting the errors for the cosmological parameters wg, wq, Qcam, b, 2k and
h, is achieved by adding a diagonal prior matrix, derived from the Planck prior
matrix, to the SKA Fisher matrix — see Table C.1. We also add prior information

about the angular diameter distance out to last scattering at z = 1090, using

(C.16):
0D 4(1090)

ZLa00) ¢ 001 C.17
D 4(1090) (C-17)
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