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B-modes Foregrounds
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ID Title Requirement description
Lvl1.01 Tensor-to-scalar ratio | The mission shall measure r with a total uncertainty
r measurement sensi- | of ér <1 x 107%. This value shall include contribu-
tivity tions from instrumental statistical noise fluctuations,
instrumental systematics, residual foregrounds, lensing
B modes, and observer bias, and shall not rely on future
external data sets.
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Component separation
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Component separation approaches

Parametric Blind
Global chi-square minimization Global variance minimization
di(p) —m-<p>)2 ' '
2 ( ()
X (p) — ( 0 wzd@
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Commander (Fuskeland et al., 2023) NILC (Remazellles et al., 2021; Carones

FGBuster (LiteBIRD Collaboration, 2022) et al., 2022)

B-SeCRET (Krachmalnicoff et al., 2022) cMILC (Remazeilles et al., 2021)

Moment fitting (Vacher et al., 2022) MCNILC (Carones et al., 2022)
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Foreground cleaning in PTEP paper

Foreground modeling and fitting Impact of residuals
. . power law (PySM ‘s1°) o foky = 49.5%
Bs(p) | ... primordial BB r=0.00461, T = 0.0544

vV | == lensing BB
[QSJ US] (V, p) — [Qs; Us] (vs; P) N | = total BB

Vg 1072 - 1000 simulated statistical foregrounds
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(LiteBIRD Collaboration, 2022)
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Constraints on the tensor-to-scalar ratio

Emax r A
20+ 1 | Cp 20 — 1 A
log L(r) = log Py(r), log Py(r) = — f - log C log C
g L(r) E;ﬁ g Py(r) og Py (r) foy = g, TloeCr— 5yl Ch
1.0

— NO marginalization
r<1.2x1073 (68%)

— Systematics marginalized
r<1.0x1072 (68%)

0
S 0.6
k=
-

0.4

0.2 -

0.0 . . . . . .

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Tensor-to-scalar ratio rx 10° (LiteBIRD Collaboration, 2022)

23 May 2023 Workshop LiteBIRD Italia



Domains optimisation

(Puglisi et al., 2022)
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Constraints on the tensor-to-scalar ratio

23 May 2023

Workshop LiteBIRD Italia

LiteBIRD,  fity, = 0.60 100
Avg. FG statistical residuals --- r=0.01

—8— [G residuals bias — r=0.001
1T ~a | ensing B-modes 80 r—
| g S
1 "u.*‘ | —
>
‘ N 60 =
— Q
_ ©
3 ~ o
. .
' .. - N -

Y
O
=20 L

T L, 0
101 107
Multipole, /

(Puglisi et al., 2022)




Needlet ILC (NILC)
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(Carones et al., 2022)
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Not only B-modes

LiteBIRD will provide measurements of large-scale E-modes at unprecedented sensitivity:
« Constraintsont

* Relonization history

 Sum of neutrino masses

 Cosmic inflation

* Primordial magnetic fields

g

¥

E-modes from LiteBIRD Project Paper (coordinators: E. de la Hoz, A. Carones)
wiki : https://wiki.kek.jp/display/cmb/E+Modes+from+LiteBIRD

e Assess the reconstruction of CMB E-modes from realistic LiteBIRD simulated data

* Deliver new products to be exploited by other PSGs

 Test the iImpact of the scanning strategy and more complex foregrounds emission
on the performance of component separation pipelines in E-modes
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E-modes from LiteBIRD

Baseline PTEP : (d1sl1) + isotropic white noise
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Residuals Baseline PTEP (fsy = 0.9)
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E-modes from LiteBIRD
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Conclusions

» Subtracting B-modes foregrounds at the required sensitivity will be one of the major
challenges of LiteBIRD data-analysis

Within the LiteBIRD Iltalian community:

 We have a set of consolidated pipelines to be applied:
- Parametric
- Blind

 These methods have been optimised with a specific selection of the domains where
component separation Is separately performed

 Further work needed to deal with all possible uncertainties in foregrounds emission

 We are targeting a cosmic-variance limited measurement of large-scale E-modes:
optimisation of the methods and masking strategies

THANK YOU FOR THE ATTENTION
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CMB B-modes
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FGBuster
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Test with HI clouds
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Effect of spectral variations
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Multi-Clustering NILC (MC-NILC)
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2. CLUSTERING TECHNIQUES
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Robustness test for MCNILC

Foregrounds residuals
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E-modes from LiteBIRD

Approach:

going from less to more complex simulations:

g

Baseline PTEP : (d1s1) + isotropic white noise
Baseline + (anisotropic+1/f) noise - Post-PTEP simulations
Realistic: d10s5flalco3 + (anisotropic+1/f) noise

Pessimistic: d12s/7fla2co3 + (anisotropic+1/f) noise
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E-modes from LiteBIRD
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