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Parameter estimation

Why are parameters important?

Models of Universe – specified by parameters

A way to distinguish between models

Compare theories to observations
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CosmoMC

Markov Chain Monte Carlo (Metropolis Hastings)

Independent samples from posterior distribution

Accepts/rejects sample

Many samples at high likelihood
Few samples at low likelihood
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Main features:

Grid-based

- usually inefficient

Preset start position, stepsizes and threshold

Clever stepping

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 5 / 12



Introduction Snake Cosmological results Future work

About Snake

Main features:

Grid-based

- usually inefficient

Preset start position, stepsizes and threshold

Clever stepping

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 5 / 12



Introduction Snake Cosmological results Future work

About Snake

Main features:

Grid-based

- usually inefficient

Preset start position, stepsizes and threshold

Clever stepping

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 5 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

2D stepping illustration

Kristin Mikkelsen Institute of Theoretical Astrophysics - University of Oslo

Grid-based exploration of cosmological parameter space 6 / 12



Introduction Snake Cosmological results Future work

A more complicated 2D test distribution
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Ωbh
2: Physical baryon density

ΩDMh
2: Physical dark matter density

θ: 100∗ratio of the sound horizon to the angular diameter
distance

τ : Reionization optical depth

ns: the scale spectral index

log[1010As]: As is the primordial superhorizon power in
the curvature perturbation on 0.05Mpc−1 scales (i.e. an
amplitude parameter)
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Early plots
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Future work

Compare numerically to WMAP

Parrallelize the code

Self addaptive steps sizes

Create a post-processing analysis

Test with more parameters
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