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WP1 Deliverables

● Deliverable 1.1 - Prototype Pipeline
○ Approved 22 January, 2020

● Deliverable 1.2 - Analysis Pipeline
○ Approved 22 January, 2020

● Deliverable 1.3 - Final Scientific Data Products
○ Submitted 25 November, 2020
○ Available online at https://beyondplanck.science -> Products
○ Consists of 3 chains files:

■ Main analysis chain (1200 samples)
■ Resampled high-res CMB Temperature chain (~23000 samples)
■ Resampled low-res CMB T+QU chain (~23000 samples)

https://beyondplanck.science
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Data products
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Main product: Ensemble of full sample sets

Instrument
Correlated noise CMB Stokes Q

Synch Stokes Q Synch pol β

...



Commander3
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● The BeyondPlanck results were generated using the 
Commander3 codebase

● Based on the legacy Commander 
code that was used for component separation for Planck

● Written in object oriented Fortran90 (Approved by Grey-Beards 
everywhere!)

● Implements the iterative Gibbs-sampling of specific data 
models, for LFI this was:

● ~45000 lines of code, ~6000 for TOD processing, ~14000 in 
component separation, ~25000 in auxiliary modules 
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Algorithm Overview

● Gibbs Sampling: 
Iteratively sample each 
parameter while holding 
the others fixed

● Easily suggests Object 
Oriented programming 
solutions, each sampling 
step can be one or more 
classes
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Block Diagram
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Benchmarking
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Data Formats

● All data is stored in RAM during pipeline execution, so the data 
discussed here is just inputs and outputs

● TODs are stored in HDF5 files, using a custom compression 
scheme (coming up)

● HDF5 has faster IO than fits, and supports more data 
customization (almost like a directory structure)

● Skymaps are stored in standard .fits format
● All of the samples are stored in a chains.h5 file, which contains 

the complete history of all the parameter values throughout the 
entire sampling run

● We have written a tool for Commander3 Post Processing 
(c3pp) that reads and makes plots from the output chains files, 
available here:

https://github.com/Cosmoglobe/c3pp

https://github.com/Cosmoglobe/c3pp
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The BeyondPlanck Legacy

● The code will be improved to work with other experiments and 
collaborations

● Available under the GPL3 license here:
https://github.com/Cosmoglobe/Commander

● Contains all the analysis code as well as data file generation 
scripts, examples of adding new data sets, etc.

● A data download tool is also available to make it easier to get 
started, the code installs with cmake

● Documentation and support can be found on our webpage:
https://beyondplanck.science/

● The code is still under active development, and will be used in 
the future for datasets such as HFI, WMAP, LiteBIRD, Spider, 
DIRBE, FIRAS...

● Hands on code and data tutorial was held Nov 23 + 24, 2020. 
Was a big success with ~50 participants!

https://github.com/Cosmoglobe/Commander
https://beyondplanck.science/
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WP1 Timesheets

Institute EU Funded Person Months In-Kind Person Months

INAF 2 0.07

University of Oslo 28 0

Total 30 0.07

Budgeted 25 0

Deviation 5 0.07

Additional complexity caused by the integration of the Gibbs loop 
inside Commander means that WP1 expanded in scope slightly 
but this was mostly offset by the reduced complexity of other work 
packages.



14

The BeyondPlanck collaboration

Kristian Joten Andersen
Ragnhild Aurlien
Ranajoy Banerji
Maksym Brilenkov
Hans Kristian Eriksen
Johannes Røsok Eskilt
Marie Kristine Foss
Unni Fuskeland
Eirik Gjerløw
Mathew Galloway
Daniel Herman
Ata Karakci
Håvard Tveit Ihle
Metin San
Trygve Leithe Svalheim
Harald Thommesen
Duncan Watts
Ingunn Kathrine Wehus

Marco Bersanelli
Loris Colombo
Cristian Franceschet
Davide Maino
Aniello Mennella
Simone Paradiso

Sara Bertocco
Samuele Galeotta
Gianmarco Maggio
Michele Maris
Daniele Tavagnacco
Andrea Zacchei

Elina Keihänen
Anna-Stiina Suur-Uski

Stelios Bollanos
Stratos Gerakakis
Maria Ieoronymaki
Ilias Ioannou

Jeff Jewell

Martin Reinecke

Reijo Keskitalo

Brandon Hensley

Bruce Partridge

EU-funded institutions

External collaborators



15

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:
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Questions?


