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B-modes Foregrounds
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Component separation
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Component separation approaches
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Parametric

Global chi-square minimization

Commander (Fuskeland et al., 2023)

FGBuster (LiteBIRD Collaboration, 2022)

B-SeCRET (Krachmalnicoff et al., 2022)

Moment fitting (Vacher et al., 2022)

Blind

Global variance minimization

NILC (Remazeilles et al., 2021; Carones 

et al., 2022)

cMILC (Remazeilles et al., 2021)

MCNILC (Carones et al., 2022)



Foreground cleaning in PTEP paper
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Foreground modeling and fitting Impact of residuals

• Synchrotron: power law (PySM ‘s1’)

• Dust: modified blackbody (PySM ‘d1’)

[𝑸𝐬, 𝑼𝒔] 𝝂, 𝒑 = [𝑸𝐬, 𝑼𝒔] 𝝂𝒔, 𝒑 ∙
𝝂

𝝂𝐬

𝜷𝐬(𝒑)

[𝑸𝒅, 𝑼𝒅] 𝝂, 𝒑 = [𝑸𝒅, 𝑼𝒅] 𝝂𝒅, 𝒑 ∙
𝝂

𝝂𝐝

𝜷𝐝 𝒑 −𝟐
𝑩(𝝂, 𝑻𝐝(𝒑))

𝑩(𝝂𝐝, 𝑻𝐝(𝒑))
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(LiteBIRD Collaboration, 2022)



Constraints on the tensor-to-scalar ratio
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(LiteBIRD Collaboration, 2022)



Domains optimisation
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(Puglisi et al., 2022)



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



Needlet ILC (NILC)
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Multi-Clustering NILC (MC-NILC)
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Not only B-modes
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LiteBIRD will provide measurements of large-scale E-modes at unprecedented sensitivity:

• Constraints on 𝝉
• Reionization history

• Sum of neutrino masses

• Cosmic inflation

• Primordial magnetic fields

• …

E-modes from LiteBIRD Project Paper (coordinators: E. de la Hoz, A. Carones)

wiki : https://wiki.kek.jp/display/cmb/E+Modes+from+LiteBIRD

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

• Deliver new products to be exploited by other PSGs

• Test the impact of the scanning strategy and more complex foregrounds emission

on the performance of component separation pipelines in E-modes



E-modes from LiteBIRD
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Baseline PTEP : (d1s1) + isotropic white noise



E-modes from LiteBIRD
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Conclusions
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• Subtracting B-modes foregrounds at the required sensitivity will be one of the major 

challenges of LiteBIRD data-analysis

Within the LiteBIRD Italian 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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Maximum if:
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Test with HI clouds

(Puglisi et al., 2022)



Effect of spectral variations
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Multi-Clustering NILC (MC-NILC)

2.  CLUSTERING TECHNIQUES

Clusters of Equal Area (CEA) Random Partitions (RP)
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Robustness test for MCNILC

Foregrounds residuals Noise residuals
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E-modes from LiteBIRD
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Baseline PTEP : (d1s1) + isotropic white noise

Baseline + (anisotropic+1/f) noise - Post-PTEP simulations

Realistic: d10s5f1a1co3 + (anisotropic+1/f) noise

Pessimistic: d12s7f1a2co3 + (anisotropic+1/f) noise

Approach:

going from less to more complex simulations:



E-modes from LiteBIRD
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