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Motivation
• Inferring the dark matter distribution from the observations of biased

tracers(galaxies/halos) is one of the main inference challenge in cos-
mology.
•Need to incorporate observational effects such as selection effects,

redshift-space distortions in a systematic way
•Bayesian Forward modelling is a way forward in achieving this.

Our Approach

Conditional Mass function
We empirically model the mass function conditioned on background
density(as defined in the voxels containing them). The conditional mass
function can be well-modelled as a sum of two contributions, what we
term as the primary and the secondary contributions. The primary con-
tribution can be well modelled as a log-normal distribution and the sec-
ondary contribution can be modelled with a Schechter function,
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Further the parameters depends on density.

Figure 2: Density dependence of the conditional mass function param-
eters.

Figure 3: Jointly inferred conditional mass function.

Figure 4: A preliminary reconstruction without forward propagation of
initial density

Likelihood

Assuming the distribution of the dark matter halos to be a Poisson sam-
pling from the conditional mass function, we arrive at the following
likelihood.

log(P({Mj}, δ)) = −V
∫ ∞
Mth

n(M |δ)dM+
∑
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log(n(Mi|δ))+constant,

(1)
The simple analytic dependence of the likelihood on different parame-

ters allows for Hamiltonian Monte Carlo sampling of these parameters.
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