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Introduction



Map-making introduction
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SIMULATED DATA



Destriping
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BeyondPlanck map-making
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BeyondPlanck data model

Map is a derived quantity!
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Ensemble of frequency maps



Sample difference
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Frequency maps: Posterior means
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Frequency maps: Posterior RMS
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Frequency maps: White noise
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Planck 2018 and NPIPE
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Planck 2018 and NPIPE
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● Madam
● Nside=1024
● 0.25 - 1.0 s baselines
● Dipole removed 
● Missing beam power
● Available from PLA

● libMadam
● Nside=1024
● 167 ms baselines
● Contains dipole
● Beams normalized
● Available from Nersc



BeyondPlanck maps versus Planck 2018 & NPIPE
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BeyondPlanck maps versus Planck 2018 & NPIPE

14



BeyondPlanck maps versus Planck 2018 & NPIPE
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BeyondPlanck maps versus Planck 2018 & NPIPE
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Error propagation
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Beam deconvolution

● Removes effects of beam asymmetry

○ leakage of temperature signal to 

polarization through beam shape mismatch

○ deformed point source shapes

● Produces sky maps with effective symmetric beam
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ArtDeco

● Deconvolver designed for Planck like data
○ Has been applied to Planck LFI data previously

● Required inputs
○ Cleaned TOD (destriped TOD)

○ Detector pointing

○ Beam model

● Output
○ Harmonic coefficients alm , representing the beam-free sky

● References
○ ArtDeco: a beam-deconvolution code for absolute cosmic microwave 

background measurements

○ Impact of deconvolution on noise properties in CMB measurements: Application 

to Planck LFI 19

} Imported as “3D maps” 

https://www.aanda.org/articles/aa/abs/2012/12/aa20183-12/aa20183-12.html
https://www.aanda.org/articles/aa/abs/2012/12/aa20183-12/aa20183-12.html
https://www.aanda.org/articles/aa/abs/2016/03/aa26848-15/aa26848-15.html
https://www.aanda.org/articles/aa/abs/2016/03/aa26848-15/aa26848-15.html
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BP Deconvolution products



Conclusions
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We have produced Planck LFI full-frequency maps with novel 
sample-based noise description:
● Full sky signal at 30, 44 and 70 GHz including CMB dipole
● Correlated noise propagation at full angular resolution with 

Monte Carlo sampling
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research and innovation programme under grant agreement No 776282

● “BeyondPlanck”
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Questions?


