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Credit: skatelescope.org

Cosmic Dawn, Reionization post-Reionization Universe
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30 > z > 3
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3 > z > 0
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(SKA pathfinder)

1.5 > z > 0

 Radio frequencies 
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Credit: skatelescope.org MeerKAT  
(SKA pathfinder)

1.5 > z > 0

SKA-MID 
350 MHz - 13.5 GHz 
3 > z > 0

Berti et al. (2022)

We model it as1

where 

•   is the mean brightness temperature 

•   is the HI bias 

•   is the growth rate 

•   

•   is the matter power spectrum

T̄2
b(z)

bHI(z)
f(z)
μ = ̂k ⋅ ̂z
Pm(z, k)

P21(z, k, μ) = T̄2
b(z) [bHI(z) + f(z) μ2]2 Pm(z, k)
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Credit: skatelescope.org MeerKAT  
(SKA pathfinder)
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3 > z > 0

Pℓ(z, k) =
(2ℓ + 1)

2
T̄2

b(z) Pm(z, k)∫
1

−1
dμ ℒℓ(μ) [bHI(z) + f(z) μ2]2

P21(z, k, μ) = T̄2
b(z) [bHI(z) + f(z) μ2]2 Pm(z, k)

SKAO 
Power spectrum monopole 

and quadrupole  
Six bins in z = 0 − 3

Berti et al. (2023a)
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Power spectrum monopole 
and quadrupole  

Six bins in z = 0 − 3

Analysis

MCMC analysis on the full set of 
cosmological parameters, from 

21cm observables alone and 
combined with CMB 

Testing
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Credit: skatelescope.org MeerKAT  
(SKA pathfinder)

1.5 > z > 0

SKA-MID 
350 MHz - 13.5 GHz 
3 > z > 0

P21(z, k, μ) = T̄2
b(z) [bHI(z) + f(z) μ2]2 Pm(z, k)

Pℓ(z, k) =
(2ℓ + 1)

2
T̄2

b(z) Pm(z, k)∫
1

−1
dμ ℒℓ(μ) [bHI(z) + f(z) μ2]2

Monopole Quadrupole
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• Multiples’ mock data set - 6 bins 

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

• Marked correlations (  and )Ωch2 − H0 σ8 − As

• Full MCMC analysis 

• Implement a new likelihood code integrated 
with CosmoMC 

• Varying the full set of cosmological parameters 
 

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

{Ωbh2, Ωch2, τ, θMC, As, ns}

 Analysis set up

Berti et al. (2023a)
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• Constraints are significantly improved with 
respect to Planck alone 

• Removed degeneracies 

• We loose constraining power when introducing 
astrophysical nuisances

Planck TT, TE, EE + lowE + lensing
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Berti et al. (2023a)
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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  and . 

3. 21cm intensity mapping measurements provide a new interesting 
cosmological probe, that carries rich information complementary to other 
high-precision cosmological observations. 

Ωch2 H0
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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  and . 

3. 21cm intensity mapping 
measurements provide a new 
interesting cosmological probe, that 
carries rich information 
complementary to other high-
precision cosmological observations. 

Ωch2 H0


