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One of the goals of CMB-S4 
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Use QE CMB lensing estimator

Maximize 

First step of a Newton iteration 
starting from no lensing
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The QE CMB lensing estimator

but also

by construction misses info in

5



MAP CMB lensing estimator

Maximize 
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Carron, Lewis (2017)



MAP CMB lensing estimator
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Carron, Lewis (2017)
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One of the goals of CMB-S4 
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Beyond Gaussian mass map

Projected non-Gaussian 
large scale structure

ESA and the Planck Collaboration
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Beyond Gaussian mass map

Pratten, Lewis (2016) Amplitude of Post 
Born corrections
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Beyond Gaussian mass map

Non-Gaussian lensing from simulations
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Impact of non-Gaussian deflections
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Impact of non-Gaussian deflections
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The QE CMB lensing estimator

but also

by construction misses info in
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Impact of non-Gaussian deflections
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Impact of non-Gaussian deflections

Improved QE 
likelihood treatment 
compared to past 
work

MAP
QE
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Sum of neutrino mass



Impact of non-Gaussian deflections
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Important for CMB 
lensing cross-correlations

Nice cancellation for CMB 
lensing auto-correlation

Sum of neutrino mass



Conclusions

● Key goal of CMB-S4 is sum of neutrino masses

● non-Gaussian effects skew inference for QE

● Optimal methods improve upon standard ones

● Explored alternative estimators

● Cross-correlations with large scale structure
o.darwish@proton.me18
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Joint Potential-Curl reconstruction
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Impact of non-Gaussian deflections
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Comparing likelihoods
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Alternative estimators, LSS Case
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Cross-correlations with QE
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Cross-correlations with QE
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QE CMB lensing estimator

Maximize 

First step of a Newton iteration 
starting from no lensing
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