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The SKA will survey a huge volume in baryons ...

21cm Cosmology

100 = Taselmml Al
<% :
: “?v«. f‘ \ i Redshifted B
peeh ofs, — T~ 21¢m Radiation 101 &
ReioAiZdtiort " N p :
¢ SO g = i
0’_‘ & -3 l// 10_2 <
> ]
108
_z= -
r:v.Rodio»_" | 10—4 e B B ] S I ] B J A 5 5
Interferometers 0.1 1 10 100

N e
’ .\ ‘.“‘ ..‘.‘,', 4
S [Loeb & Wyithe (2008)]

Several thousand more
modes, much smaller
scales than galaxy
surveys/CMB



The SKA will survey a huge volume in baryons ...

21cm Cosmology

100 = Taselmml Al
<% :
: “?v«. f‘ \ i Redshifted B
peeh ofs, — T~ 21¢m Radiation 10-1 E
ReioAiZdtiort " N p :
¢ SO g = i
0’_‘ & -3 l// 10_2 <
> =
0=
_z= - .
r:v.Rodio»_" | 10—4 i o b B M L ] S I ] B J A 5 5
Interferometers 0.1 1 10 100

N e
’ .\ ‘.“‘ ..‘.‘,', 4
S [Loeb & Wyithe (2008)]

Several thousand more
modes, much smaller
scales than galaxy
surveys/CMB



The SKA will survey a huge volume in baryons ...

21cm Cosmology

3?;)0}'6;/ ——
?z&f@hod /

Redshifted
21em Radiation

28

» wRadio

Interferometers
A Ty
. .\ \.“ .‘\-'. .
L *-: :

Several thousand more
modes, much smaller
scales than galaxy
surveys/CMB

1005 ! [

101

V(<z)

10aF

liass-

10—4_ st b B B P e T 5 P LaA B PG|
0.1 1 10 100

[Loeb & Wyithe (2008)]

k 3 /A 14z e
Notem ~ 8 x 101 | —= — )=
21cm X (3 MpC_l v 100

Dark Ages : kmax ~ 1000Mpc™?

Nemg ~ 107

[Furlanetto (2019)]



Intensity mapping (IM)

[Early studies: Hogan and Rees 1979, Sunyaev and Zeldovich 1972,1974, Bebington 1986]

[Kovetz+(2017), credit P. Breysse]
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A halo model for cosmological
neutral hydrogen

[HP+ (MNRAS, 2016, 2017a, 2017b)]
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Constraints

[HP+, MNRAS (2017), HP & Kulkarni (2017)]
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Cosmological constraints: precision

[HP+ (MNRAS, 2019), arXiv:1804.10627]
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Cosmological constraints: accuracy

[Camera+, MNRAS (2011,2014)]

Nested, simpler model, relative bias
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Isit ACDM or ...

e [Planck 2013]
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Primordial non-Gaussianity is negligibly affected by astrophysical
uncertainties in HI IM surveys




Nature of dark matter and gravity

Axion mass < 1022 eV

ConStralned Testing General Relativity with 21 cm intensity mapping
a't feW percent Ievel Alex Hall,!"* Camille Bonvin,"? and Anthony Challinor!:?
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Testing the cosmological principle

Number Count Dipole New Weighting Approach

=== CMB velocity
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Fundamental physics from
the Cosmic Dawn ...
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Astrophysics > Cosmology and Nongalactic Astrophysics

Fundamental Physics with the Square Kilometer Array

Review article, Weltman+ (2020), PASA, chapter
on Cosmic Dawn and Reionization [chapter leads: HP, Jonathan Pritchard]



To summarize ...
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Thank you!



