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CMB lensing is weakly non-Gaussian

• Non-Gaussian introduced from systematics (reconstruction noise, 
masking, anisotropic beam, foregrounds….)
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The non-Gaussianity in Planck lensing reconstruction is 
dominated by the noise
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Analysis with morphological descriptors: Minkowski Functionals
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Analysis with morphological descriptors: Minkowski Functionals

χ = # disconnected white − #black
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Subtract non-Gaussian information 
with measurements from Planck like 
realisations (FFP10)
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Source:


• Non-linear large scale structure growth 

• Non-linear lensing process 

Method: 

• Simulating CMB lensing by ray-tracing through N-body simulation  

• Measure the non-Gaussianity of simulated maps
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• The lensing convergence field  in lowest order
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Non-Gaussian from full sky simulation
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 and  are the standard deviation 
and first moment of the field 

σ0 σ1
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Non-Gaussian from full sky simulation

1.97

1.15

0.182

13.9

10.4

0.93

7.23



14

Compare with Planck CMB lensing reconstruction

Non-Gaussian information is dramatically dilute by the Gaussian reconstruction noise 
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Summary 

• With decomposition of map, the Minkowski functionals have 
competitive constrain power compare to power spectrum result.


• For Planck CMB lensing reconstruction, the magnitude of non-
Gaussian information in lensing signal is much smaller than the 
noise.


• The future higher resolution CMB observations like CMB-S4 could 
give higher signal to noise , which means non-Gaussianity in CMB 
lensing is still a promising probes for cosmology.


