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Parametric Component Separation
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Parametric Component Separation
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Parametric Component Separation
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Parametric Component Separation
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The Mixing Matrix
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Spectral Likelihood

Using the “spectral likelihood” (Stompor et al 2008) we only have to estimate
foreground parameters:

—21n Lopee(Prs) = cst — (A'N"'d)'(A'NTTA) H(A'N~'d)
The component maps are then given by:

s = (A'NTTA)TAN"d

But what about instrumental parameters?




The Effect of Uncontrolled Polarization Angles (a Toy Model)

Ba = 1.56e + 0011-38¢ - 93 r=6.91e — 03+122¢-03

.____...

Bs = —3.09e + 00+3:87¢ - 03

Bp = 2.74e + 0044336282

B» [deg]

1
1
P 1
1
1
« 4
< 1
v 1
1
T T T T T T T T T T T
© & 3 > o N ) N » o Q ® N »
o & & & & © Q S N S A A > &
o0 o ,(5'0 > IS N Q N v v v v v
Bs r Bo [degd]

Non-zero relative
polarisation angles




Adding Polarization Angle as a Parameter

d, = X\({a})A(ﬁfg)Sp 1y

(008(2041) sin(2ay) 0
—sin(2aq)  cos(2ay)

X({ar,...,an, }) =

cos(2a,,)  sin(2ap,)
K 0 —sin(2ay,;) cos(2ay;)

e Relative angles can be retrieved thanks to frequency dependence in

mixing matrix!
e What about the absolute angle?



Include Calibration Priors in Component Separation

Adding priors from calibration (e.g. wire-grid, drone, Tau-A, cube-sat ...) lifts the degeneracy
between birefringence and absolute polarization angle.

Generalized component-separation — CMB map cleaned and corrected for miscalibration.

—21n Lopee(Brgs {a}) = cst — (A'N"1d) (A'N"'A) "L (A'N"'d)
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Cosmological Likelihood

- Include polarization angle rotation in cosmological likelihood:
corrects for remaining absolute angle (a la self calibration Keating et al.
2012) after component separation

- No E—B leakage: r is retrieved

- Calibration priors = remaining absolute angle = birefringence angle
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One Prior Case
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Multiple Priors

Adding priors improves the
precision:
- b priors o(ocIorlor
- 0o(a;)20.05°
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Cosmological Parameters (1 prior)

[ Cosmological likelihood
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Cosmological Parameters (6 priors)

With 6 o(a.,,,) = 0.1° = o(B,) = 0.07°

Enough for 50 detection with current hints!
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Evolution With Prior Precision
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Evolution With Prior Precision Friordriven
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. . . o e Plateau Prior driven
Evolution With Prior Precision A
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Biased Priors
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Biased Priors

With biased priors:

- rretrieved without bias (global
angle marginalization)
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Conclusion

- Framework to include and optimise the information from calibration
priors

- Canretrieve r and B,

- Application to LiteBIRD forecast paper

- Input maps can come from different sources with different priors (or lack
of) — open door for cross-calibration

- Future application to SO SAT analysis

- Need to include other effects currently working on filtering (work in
progress in SO)



Thank you!




