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The Wavelet Scattering Transform (WST)

Input field Family of Wavelets
• Dilated by 2!! - J scales
• Rotated by 𝑙" - L orientations

Convolution Modulus

Averaging

“Scattering Network” image by G. Exarchakis (2018) 

WST:

• Basis 𝑆# + 𝑆" + 𝑆$	 reflects clustering properties of target 
field 𝐼#(𝑥)

• Captures non-Gaussian information beyond P(k)
• Interpretable neural net with fixed kernels (wavelets)
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Precise WST Constraints from BOSS CMASS data!

• First WST application to actual survey data of any kind!
• BOSS CMASS Dr12 spectroscopic galaxy dataset
• Joint WST+ξ(r) analysis improves 1σ errors by 2.5-6x 

compared to ξ(r)-only analysis!
• Joint WST+ξ(r) analysis improves 1σ errors by 1.4-2.5x 

compared to WST-only analysis
• Competitive 0.9%, 2.3% & 1% determination of 𝜔%, 𝜎&	& 𝑛'
• Upcoming application to DESI Year-1 data (& beyond)
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Structure Growth in agreement with Planck

• f𝝈𝟖(𝒛𝒆𝒇𝒇 = 𝟎. 𝟓𝟏𝟓)= 0.469 ± 0.012
• 2.5% level of determination in 

agreement with Planck 2018

• 𝑺𝟖 = 0.833 ± 0.023, in almost perfect 
agreement with Planck 2018

     𝑆& = 0.832 ± 0.013
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Thank you!


