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Cosmic Microwave Background
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Cosmic Microwave Background
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Cosmic Microwave Background

Current constraints onr
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CMB B-modes observations

Improving sensitivity of future experiments
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CMB B-modes observations

CMB Stage 4 CM B'S4

Next Generation CMB Experiment

NOmina| COnfiguratiOn (until a few weeks ago)
South Pole Observatory

Chilean Observatory

> Deep & wide survey

> Two LATs, ~60% of the sk _ > v
> 240,000 detectcgrs d > Delensing LAIT, 120,000 detectors

» SATs, 150,000 detectors
- 1> 3% of the sk
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CMB B-modes observations
LiteBIRD

See next talk by Gilles Weymann-Despres !
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CMB B-modes observations

Future Observatories
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CMB B-modes observations

Delensing
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CMB B-modes observations
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The mm/sub-mm sky
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Component separation
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Component separation

Blind Methods:
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» Assume one column of A is
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> Compute weights such that
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> Provide structure of A and s
> Fit model to the data

> Wiener filtering of the input maps with
best-fit model
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CMB B-modes observations

Component separation
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Component separation

— e E—

- Example: Cosmo analysis

_

rParametric Methods: —

> Build a complete model
1> Fit it to the data
- Example: fgbuster

E— tr_:’

» Construct noiseless power spectra
from splits

——

> Model foreground and systematics at
the power spectrum level

» Maximise (gaussian) likelihood

S —— S —————— e e — e — S ——— R ————— — — e —— — ———

r:r_r‘ E—

» Model the mixing matrix

I —— I e —— e J

» Maximise the spectral likelihood

e —————

> Use the best-fit mixing matrix to
L derive the component maps

48



CMB B-modes observations

Component separation

rParametric Methods: —

> Build a complete model
1> Fit it to the data
- Example: fgbuster

» Model the mixing matrix

» Maximise the spectral likelihood

> Use the best-fit mixing matrix to
L derive the component maps

I —— I e ———— e J

e —————

E— trﬂ

r:r_r‘ E—

- Example: Cosmo analysis

— e E—

_

» Construct noiseless power spectra

——

from splits

> Model foreground and systematics at

the power spectrum level

» Maximise (gaussian) likelihood

49

S —————— e e — e — S ——— R ————— — — e —— — R ———

e

> SOOPERCOOL pipeline for &

“ .
> ACT DR6 cosmological analysis

(coming this summer - )

H
|
- o o O




CMB B-modes observations IMO
Component separation osserllg

[SOOPERCOOL]
\

® opt noise Pipeline A Pipeline C —— Pipeline B
0.008{ X pess. noise + moments — 4+ dust marg.
0.006 -
0.004 - | T o
-
— 0.002 A |
o _f_x X
+ I EPYAdER HEA _ K1
. 0.000
)
—0.002 -
—0.004 -
—0.006 - i
Wolz et al 23

Gaussian d0s0 50 dlsl dmsm



CMB B-modes observations

low-frequency noise and
Instrumental systematic effects

A A e —

galactic and extra-galactic
foregrounds

e

atmosphere

white
iInstrumental
noise

gravitational
lensing

...

51
Benjamin Beringue, APC - EDSU tools



CMB B-modes observations

Mitigation of systematics
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