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CMB anisotropies and primordial gravitational waves
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http://lambda.gsfc.nasa.gov/graphics/ee_spectrum
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WHAT HAS PREVENTED TO
|DETECT CMB B-MODE SO FAR?
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Approximate raw experimental sensitivity (WK)
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——— Space based experiments
Stage-| — = 100 detectors
Stage-Il — = 1,000 detectors
Stage-Ill — = 10,000 detectors
= = 1 Stage-1V - = 100,000 detectors

CMB Stage4 Concept Design Review 2020




South Pole Observatory,
Antarctica

Simons Observatory,
Atacama Desert, Chile

>100,000 detectors observing at:

* multiple resolutions (both degree and
arcminute)

* Multiple frequency bands 20-200 GHz

1x Large Aperture Telescope




LiteBIRD

r~0.001 at >50 C.L.
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* Simulation framework with C++ backend and python wrapper

* Tools for distributing data among multiple processes and nodes
* Generic operators for common data-reduction tasks (filtering, pointing
expansion,imaging)

Basic classes for performing I/O in a limited set of formats
Modules for simulating noise and systematic effects

Experiment specific simulation framework (5S4, SO, Litebird,Planck)
Hybridization with GPU using JAX

* NASA TRL Demo: First Litebird full Focalplane Berkﬁlﬁy

simulations run performed at NERSC Super Computing [ ereryim
center

* Total computational cost : ~80kcpuh on 1000
Perlmutter nodes w/o GPUs
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1.

Foregrounds ML technigues to model Galactic emission (Farsian et al

2020, Thorne et al 2021, Krachmalnicoff&Puglisi 2021) and clean
CMB maps (Puglisi&Bai 2020, Bennet et al 2020, Puglisi et al. 2022);

Systematic effects require innovative techniques to both efficiently
iInjects and optimally mitigate them all;

Low sensitivity thanks to the high number of detectors requires a
computationally intensive approach (->CN1 SPOKES3) ;

Survey strategy Optimization -> minimizing metrics built from the

volume spanned by instrument parameters;



