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Parametric fitting

• Parametric fitting is often implemented through Bayesian methods
• Assume that the data may be written as the sum of signal and noise,

     where the signal may be written on the following form
 
 
 
 
 

 
 

• The posterior distribution reads
 
 

• If the noise is very nearly Gaussian distributed, then the likelihood is given by
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Gibbs sampling
• The posterior contains millions of correlated and 

non-Gaussian parameters. How is it possible to 

map out this distribution?
• Answer: Gibbs sampling

• Rather than sampling from or maximizing the full 

joint distribution, iterate over conditionals

• We apply this to our problem in terms of the 

following Gibbs chain:



Gibbs sampling for future experiments

• It is easy to fit for astrophysical foreground parameters with ideal sky maps 

without systematics

• The difficult part is to account simultaneously for foregrounds and instrumental 

effects
• Bandpass mismatch, calibration, ADC correction etc.

 

• In practice, one has to iterate between low-level TOD processing and map 

making and high-level component separation
• Done by LFI, HFI and NPIPE in latest Planck processing

 
• Ideal solution: Build one big Gibbs sampler including both low- and high-level 

data processing (“time-domain Gibbs sampling”)
• No need for human interaction between different processing steps



Classic linear analysis pipeline
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Iterative analysis pipeline

Power spectrum    estimation
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Iterative analysis pipeline
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‘Out-of-the-box’ discussion topics

• Analysis of spectra vs maps vs timestreams

• Uncertainties through Gibbs sampling vs from simulations

• Separate low-l and high-l analysis vs joint

• Parameters directly from maps/TODs vs likelihood
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