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We need to go beyond power spectrum to capture non-Gaussianity.



How do we characterize a field?

CNN

(Mallat 2012)
scattering transform physical  

parameters

power spectrum 
and others

powerful,  
but less interpretable or controllable



cosmic mass map

with scattering statistics with power spectrum P(l)  with P(l) and bispectrum



Turing pattern Ising model sea temperature solar UV image cosmic matter
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Fourier oscillations

S( ⃗k ) = ⟨ I ⋆ ψk ⟩

local kernels (wavelets)



Fourier oscillations
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Fourier oscillations
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How do we characterize a field?

CNN

scattering statistics physical  
parameters

power spectrum 
and others
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scale range: 1 arcmin to 3.5 deg

DES HSC,LSST,Euclid,WFIRST noiseless
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scattering transform

CNN

physical  
parameters
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interpretations (coming soon)
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How do we characterize a field?

efficient, interpretable, robust


