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0.1. Intensity in terms of Qg and w,

dB
Ai, = —~
ar Temp
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/ZO dz' (;)5% [Qa(2 Yus (2)] (1 4 2')Y/2HPve (5)

where T g is the CMB temperature today, v and v, are
the observed and emitted frequency respectively. In the
calculations we use Quy = 1.

If B,, = B, this simplifies to

dB
Ai, = VP Y
ar TemB
3 ¢ p. Quy <>4+B LTEJE\SIE?
321 h Hy/Qy, apg \ kB Cg 4+
[ a0 e )
The total intensity per unit z can then be written as
3pc 1 dt
Ai ,, - Q * oo
dz / ! 167rapg [Ra(z)u(2)] 14+ 2dz

(7)

which we note is independent of 8 and therefore of \,.

0.2. Poplll Stars

Angular size of object with comoving size D, at a comov-
ing distance L.:

D, D,

~ ~ Olrad]
—_ rTa g e g
Lo ¢ tt;’(l + z)dt cfzo dz(1+ 2) %
(8)

This means that the sphere of light emitted from a star
at z; will expand as:

Dyury szz,- dz(1+2) 3
Oputp = =—= o 9)
L. cf, dz(1+4z)%

The star density can be calculated as:
du, dn dz
Ny = I /L. = [fEA, ( /nb> nb] E/L*

where we quite arbitrary suppose that L, = 10°L. This
means that the average distance between two stars is given
by

(10)

—1/3
Ty = T /

(11)
which means that the angular distance between the stars
will be

Tx

0, = —F——— 12
cfzo dz(1+ 2) % (12)
0.3. Reionizing sphere

Reionization sphere radius from source at z;:

d’rion 1) = L*

) -2

dt ) = hvdnny, X Tion(t) (13)
drion o L* ) —92

dt (2) = hvdnny, X Tion(2) (14)

if we suppose that all photons are ionizing and have an en-
ergy hv =13.6 e€V. Solving this (supposing that 7, (t;) =
0) we obtain the linear size of the sphere, D;o;, = 270, (in
comoving units):

3L, 1/3
Dion(t) = 2| ————t 15
2 [hv47f(ﬂbpc/mp) (13)
3 3L, [(1+2)"¥2— 1+ 232"
Digu(z) = 2|3 Bl 2) 2 Z U2 T g
2 hvdn(Qppe/myp)
where we have supposed that z > 2 in the last step.
x (17)



