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ä

a
= −4πG

3
(ρ+ 3p)

(
ȧ
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P (θ|X) =
P (X|θ)P (θ)

P (X)



P (θ|X)

P (X)

P (X|θ)

P (θ)

θ

X

Model parameter set

Data (Observation/Simulation)

Posterior. Probability of our model 
parameters given the data

Likelihood. How well our parameters 
match the data.

Prior. How well we know the model parameters. 
Observational/physical constraints etc.

Evidence. Confidence that the data was 
generated by the model distribution

So how to we make progress??

P (θ|X) =
P (X|θ)P (θ)

P (X)
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Simple example: UV luminosity function
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• Fit with Schechter function,

Three free parameters, φ∗, M∗, α

Simple example: UV luminosity function
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Simple example: Report Results
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τeff ≡ − ln⟨ f ⟩50Mpc
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Γion
∝
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ϵionλmfp

τHI ∼ 105 − 106

• Temperature (e.g. D’Aloisio+15)

• Rare sources (Chardin+15,17; Meiksin+20)

• Mean free path (Davies+16)

• patchy EoR (Kulkarni+19; Keating+20; Choudhury+21)
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Towards the Big Bang

Epoch of Reionization Cosmic Dawn Dark Ages
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n1/n0 = 3 exp[-0.068 K / Ts]

defined in terms of the ratio of the number densities of electrons 
occupying the two hyperfine levels:











Towards the Big Bang

Epoch of Reionization Cosmic Dawn Dark Ages
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Get on board!
http://homepage.sns.it/mesinger/Sim

21cmFAST is being used by all of the 21cm interferometers: LOFAR, 
MWA,PAPER, 21CMA, GMRT, HERA, SKA, with researchers in 25 countries 
studying a broad range of early Universe topics
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