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WP5 Commitments



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 4

} 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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WP5 Deliverables

● Deliverable 5.1: Beam deconvolution map maker
○ Installed, tested and run ArtDeco on Oslo cluster.
○ Submitted: 21 Nov 2019

● Deliverable 5.2: Low-resolution noise covariance matrix
○ Explored and tested sample-based error propagation method. 
○ Submitted: 3 Dec 2019

● Deliverable 5.3: Low-level visualization tools
○ Collection of Python visualization tools for low-level 

BeyondPlanck data
○ Submitted: 30 Nov 2020
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5.1 - Beam deconvolution map maker

● Installed, tested and run ArtDeco on Oslo cluster.
○ Connected Commander3 4D map interface with the ArtDeco 

beam deconvolution code
○ Can produce beam deconvolved Commander3 maps



5.2 - Low-resolution noise covariance matrix
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● Description of residual noise in sky maps
○ Traditional pipeline: noise covariance matrix
○ BP pipeline: 

■ Explored and tested sample-based error propagation method.
■ Commander postprocessing tool (c3pp)
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5.3 - Low-level visualization tools

● Commander3 
postprocessing tool (c3pp)
○ Tool for visualization results 

and handling the 
BeyondPlanck data 
structures.

● The code is publicly available 
at 
https://github.com/cosmogl
obe/c3pp

https://github.com/cosmoglobe/c3pp
https://github.com/cosmoglobe/c3pp
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Simulations

● Produced TOD smulations with LevelS software. 
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WP5 Timesheets

Participant EU Funded Person Months In-Kind Person Months

Helsinki 8 0

Total 8 0

Budgeted 6

Deviation 2



Conclusions

11

We have coupled Commander TOD products with existing 4pi 
beam deconvolution code, ArtDeco, through the use of 4D maps, 
and can now produce asymmetric beam deconvolved 
Commander-based frequency maps.
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Funding

This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No 776282

● “BeyondPlanck”
○ COMPET-4 program
○ PI: Hans Kristian Eriksen
○ Grant no.: 776282 
○ Period: Mar 2018 to Nov 2020

● “bits2cosmology”
○ ERC Consolidator Grant
○ PI: Hans Kristian Eriksen
○ Grant no: 772 253
○ Period: April 2018 to March 2023 

● “Cosmoglobe”
○ ERC Consolidator Grant
○ PI: Ingunn Wehus
○ Grant no: 819 478
○ Period: June 2019 to May 2024 

Collaborating projects:


