21-cm emission from the era of the
first galaxies
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21-cm Correlation Function
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Non-Gaussianity:
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Variance => Correlation Fn




The Diftference PDF
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All Dependent!
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The Lyman-o tlux: effect on T¢
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Correlated Poisson Fluctuations

RB & Loeb 2005




Ly-a Scattering
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21-cm power spectrum
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21-cm power spectrum
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21-cm power spectrum

RB & Loeb 2004 L

)
N

c E
9:=’|
5 &
=
“— &
é
= =3
L B

=

| LI LLLLI IIIII \ﬁ;ﬂ%tﬁ‘l L] IIIIII

Minimum mass for
Atomic cooling

IT,] [K*P/2n%]1/% [mK)]

F
o [T
frurd

u
] A
=7
= 1 1 IIIIIII 1 | | IIIIII 1 L L L L)l

0.1 1 10 10%
Naoz & RB 2007 Wavenumber [1/Mpe]




21-cm power spectrum
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21-cm power spectrum
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21-cm power spectru

TV T T F L]

RB & Loeb 2004

]
o

2 3
c
95
T %
=)
S ¥
=
[er—
&
o E

B
L L]

+ HII Cutoff

+ scattering

10 x Minimum mass
for Atomic cooling

il [P/ 2] [rmik]

Naoz & RB 2007




Summary:

 Ly-a coupling: 21-cm fluctuations:
— HII region: cutoft

— Ly-o scattering: enhancement

— Observational signatures of early galaxies




“You want proof? P'll give you proof!”
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Ionization Correlation Function

Parameters:

r1;ro;z1; 22, d
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21cm Power Spectra
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The First Star
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The Diftference PDF
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What determines Tg?
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The Lyman-o flux
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