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CONTENT

• A short introduction to inflation and Bayesian Model Selection

• Setup and Workflow

• Comparison of a computation with and without a neural network

• Comparison of different inflationary models

• Conclusion
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A SHORT INTRODUCTION TO INFLATION

• Takes place in the very early universe

• Universe expands with speed faster than light

• Multiple possible theoretical models
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BAYESIAN MODEL ESTIMATION

• Based on Bayes Theorem

• Prior, likelihoods,  posteriors, and evidence

• Bayes Factor and Jeffrey's Scale
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BAYESIAN MODEL ESTIMATION
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SETUP AND WORKFLOW
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POLYCHORD

• "Slow" (cosmological) vs "fast" 

(nuisance) parameters

• Considerations when using

a neural network
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A COMPUTATION WITH AND WITHOUT
A NEURAL NETWORK

• Model ΛCDM + α_s + r

• CLASS: 30.000 CPU hours

• CONNECT: 100 CPU hours

• Done with 300 livepoints and 24 tasks
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RESULTS

• Done with 1200 live 

points, 24 tasks, and 

1 CPU per task

• Computation time was

3500 CPU hours in total
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RESULTS

• All Bayes factors were

computed with respect

to Higgs Inflation

• The reference used 512 

livepoints

• Same strength brackets as

the reference
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RESULTS

• All Bayes factors were

computed with respect

to Higgs Inflation

• Comparison with a new 

article using a neural network

trained on an effective

likelihood



HAMLET PHYSICS CONFERENCE CAMILLA THERESIA GRØN SØRENSEN

20 AUGUST 2024 PHD  STUD ENT
DEPART MEN T OF PHYSICS AND ASTR ONOMY

AARHUS

UNIVERSITY

CONCLUSION

• Succesfully computed Bayesian evidence of inflationary models with a 

neural network

• Agrees with earlier computations both with and without a neural network

• Be careful when using PolyChord from MontePython
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