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21cm Intensity Mapping
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post-Reionization Universe

Cosmic Dawn, Reionization
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Location: Australia

Credit: skatelescope.org

MeerKAT

— Radio frequencies
(SKA pathfinder)

— Covers all the relevant frequencies
with unprecedented sensitivity 1.5>z>0
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We model it as?

MeerKAT

(SKA pathfinder) T 2
Py (2. k, ) = TH2) [byy(2) + A2) u?|” Pz, k)

Berti et al. (2022) where

Credit: skatelescope.org

. T%(z) is the mean brightness temperature

- byy1(2) is the Hl bias

- f(2) is the growth rate
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SKA-MID 25 1 = :
350 MHz - 13.5 GHz ( 2_|_ ) T%(Z) Pm(Z, k) J' d//i g{(ﬂ) [bHI(Z) +f(Z) /’tz] :
1

3>7z>0

MeerKAT
(SKA pathfinder)

1.5>z>0

Credit: skatelescope.org
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SKAO
Analysis
3>z>0
Credit: skatelescope.org (SKxgztdeer) MCMC analysis on the full set of
A cosmological parameters, from
21cm observables alone and Likelihood code

kP (k) [mK? (11

oSO N B O

Pz ki) = TX2) [biy(@ + @) u?]” Pz k)

—— z=125
—+— z=175

—— z=225
—$— z=275

Monopole

Quadrupole

combined with CMB  — | integrated with
CosmoMC

Testing

/_\_/\/\

NCDM

Neutrino
cosmologies

—~1 of Dark Energy >m
EFT
Q()



Constraints From the 21cm Signal M. BERTI 8

5

. P Analysis set up
S Py + P, - diagonal

W Py + D - full covariance . Full MCMC analysis

- Implement a new likelihood code integrated
with CosmoMC

- Varying the full set of cosmological parameters
(Q.h?, Q. h? 1,0yc, A, 1)

+ Test the constraining power of the 21cm signal
alone and combined with CMB

- Multiples’ mock data set - 6 bins

- 21cm alone has a good constraining power
on the cosmological parameters

- Marked correlations (Q2 1° — H,and 6 — A)

01 02
Q. h?
Berti et al. (2023q)
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‘\‘ I Planck 2018 Berti et al. (2023q) /’ Panck 11, 15, EE + lowE + lensing
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1. The results we found are in agreement with similar works in the literature and
confirm the key role of present and future late-time 21cm intensity mapping
observations.

2. Combining 21cm power spectrum measurements to CMB observations leads
to a substantial improvement of the constraints on Qchz and H,

3. 21cm intensity mapping measurements provide a new interesting
cosmological probe, that carries rich information complementary to other
high-precision cosmological observations.
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1. The results we found are in
agreement with similar works in the
literature and confirm the key role of
present and future late-time 21cm
iIntensity mapping observations.

2. Combining 21cm power spectrum
measurements to CMB observations
leads to a substantial improvement

of the constraints on Q _h* and H,,

3. 21cm intensity mapping
measurements provide a new
interesting cosmological probe, that
carries rich information o S

complementary to other high- K
precision cosmological observations.
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