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Information Field Theory



  

signal field: ∞ degrees of freedom
data set: finite  
→ additional information needed          

information:  
physical laws, symmetries, continuity,  
statistical homogeneity/isotropy, ... 

Information Field Theory

combining concrete (data) &
abstract (knowledge) information
→ information theory for fields  



  



  

Free Theory
Gaussian signal & noise, linear response



  

Free Theory
Gaussian signal & noise, linear response



  

Free Theory
Gaussian signal & noise, linear response

Wiener filter theory
known for 60 years



  

signal field: 
electron density

mock signal from known power 
spectrum



  

data = integrated signal



  

information source



  

reconstruction



  



  

NIFTY - Numerical Information Field Theory
Selig et al. (arXIv:1301.4499)

Code & Docu @ http://www.mpa-garching.mpg.de/ift/nifty/



  

Extended Critical Filter
Gaussian signal & noise, but unknown covariances!



  

Extended Critical Filter
Gaussian signal & noise, but unknown covariances!



  



  



  



  



  



  

Oppermann et al. (2012)

Faraday depth:

Faraday Sky



  

Oppermann et al. (2012)

Faraday depth:

Faraday Sky



  

Oppermann et al. (2012)

Faraday depth:

Faraday Sky



  

final
profile

Galactic RM profile

this work

previous work

Angular Power Spectrum

Oppermann et al. (2012)

Faraday depth:

Faraday Sky



  

Crash-Course on IFT & NIFTy
Old-fashioned lecture series for serious cosmologists

Max Planck Institute for Astrophysics, Gaching
Wednesday July 10th & 11th: 

Information field theory 
Torsten Enßlin, lecture

Numerical Information Field Theory 
Marco Selig, tutorial

http://www.mpa-garching.mpg.de/~komatsu/lectureseries/



  

Thank you!
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