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Probability & Information
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IFT as neural network
isotropic power spectrum

Gaussian white excitation field

signal field in 
Fourier space

signal field in 
position space
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power distribution

point-wise multiplication

Fourier transformation

instrument response
Gaussian white noise

data in data space

2D amplitude spectrum



Data model

known
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Information

● Convert into generative model 
● Compress information into Gaussian via

Metric Gaussian Variational Inference
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Variational Bayes



Metric Gaussian Variational Bayes
Knollmüller & Enßlin (2019)



Magnetar flare SGR 1900+14
Pumpe et al. (2018)
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0.2Hz
0.4Hz

Magnetar flare SGR 1900+14
Pumpe et al. (2018)
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Galactic dust by Planck
Leike & Enßlin (2019)
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Galactic dust by Gaia
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Lallement et al. (2018)

assumed 2-point correlation 

Leike & Enßlin. (2019)
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assumed power spectra 
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Lallement et al. (2018)

observed power spectra 

Leike et al. (2019)

Green et al.  (2018.)
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Faraday Amplitude Field Oppermann et al. (2012)



Hutschenreuter & Enßlin (2019)Faraday Amplitude Field



Hutschenreuter & Enßlin (2019)Planck Free-Free Emission
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Take Away

Unified imaging
UBIK

Field dynamics
IFT:
● Theory papers
● Application papers
NIFTy:
● Python
● freely available 
● documented
● tutorials
● demos
● codes

Use it!

Inference of 
● dynamical fields
● & their dynamics

IFT = Information field theory
NIFTy = Numerical Information Field Theoy



Thank you!

www.mpa-garching.mpg.de/ift 

http://www.mpa-garching.mpg.de/ift
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