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Introduction

o Weak-lensing peaks trace high-density regions. They probe the mass function and cosmology.

o Modelling peak counts is challenging. Analytical approaches struggle to incorporate real-world
effects. N-body simulations are too time-consuming.

o We propose a fast stochastic approach to model peak-count predictions. We use it to constrain

cosmology.
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Advantages

o Fast — few seconds for creating a
36-deg? field

e Flexible — include observational
effects in a forward calculation
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Public code
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http://github.com/Linc-tw/camelus/
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Approximate Bayesian computation (ABC)

ABC is a likelihood-free parameter inference method
with an accept-reject process.

Requirements
o Stochastic model P( - |m)
 Distance |z — y|
o Tolerance level ¢

Steps

o Draw a 7 from the prior

e Draw a « from the model P( - |r)
o Accept 7 if |& — 27| < e

o Reject otherwise

o Repeat

Why does this work? Because:

Distribution of accepted = = prior x green areas
prior x 2¢ x likelihood
x posterior
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How to choose ¢? — population Monte Carlo (PMC)
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Preliminary results on data

PMC ABC posterior evolution
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o Our fast and flexible model to predict weak-lensing peak counts that provides the full PDF
Information

o A powerful likelihood-free constraint technique: approximate Bayesian computation

o Preliminary cosmological constraints with CFHTLenS-KiDS-DES data sets
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