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outline

| - Brief rendition of the parametric max-likelihood formalism [e.g., Brandt et
al (1994)] and Gaussian approximation of the likelihood [JE. et al 201 1+2012]

2 - Forecasts for : and
in various cases:

* Single spectral index over the entire sky

* Simple sky variation of spectral indices (independent patches)

* Modeling of the pixel-to-pixel spatial variation (first order expansi mixing matrix)

* CMB + synchrotron + [single or cold+hot dust]

e Calibration errors

3 - Conclusions and discussion
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Rendition of parametric max-L component separation
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Rendition of parametric max-L component separation

[Brandt et al. (1994), Ericksen et al. (2006), Stompor et al. (2009)]
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Rendition of parametric max-L component separation
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| - Brief rendition of the parametric max-likelihood formalism [e.g., Brandt et
al (1994)] and Gaussian approximation of the likelihood [JE. et al 201 1+2012]

2 - Forecasts for : and
in various cases:

* Single spectral index over the entire sky

* Simple sky variation of spectral indices (independent patches)
* Modeling of the pixel-to-pixel spatial variation (first order expansi mixing matrix)

* CMB + synchrotron + [single or cold+hot dust]

complexity

e Calibration errors

3 - Conclusions and discussion
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Assumed instrumental specifications

LiteBIRD extended
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single spectral indices over the entire sky

Single spectral index over the entire sky
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single spectral indices over the entire sky

Single spectral index over the entire sky
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single spectral indices over the entire sky
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single spectral indices over the entire sky

Single spectral index over the entire sky
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single spectral indices over the entire sky

Single spectral index over the entire sky
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single spectral indices over the entire sky
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single spectral indices over the entire sky

Single spectral index over the entire sky
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np-approach

“np-approach”
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np-approach

n,-approach
assuming 4 <n_,, <8 for the independent patches pixelization
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np-approach
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“A-expansion approach”

[e.g. Stolyarov et al (2005)]
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“A-expansion approach” [e.g., Tegmark et al (1996), Bouchet et al (1999)]
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Two dust components, with varying correlation
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Two dust components, with varying correlation

Ve have several options:

e prior that second dust is not U [ average ata o~ 73,000 e
T typical per-pixel uncertainty from Eq. 14
important: we consider a single ) :
00 1 B3 ;
dust E 1150 B 3000 GHz
B 05 15| (& | -
. E 1150 E
* we remove the highest frequency & 10§ A1 -
(400GHz) and treat a single dust = _15f g _
with the remaining channels s LoMlALEY KL T _
/ 4 c two-component model ——
2 —25 ; | : hot component, 32=2.82, T5=15.70 K ——
* we realize that we have no other P Qotatganl] 0138, 51 60. 710,74 K —
choice than solving for two dusts g 11if  — = — T T T T-
o { 4 AL 4
Ry
~ 09h -

20 22 24 2.6 28 30NSENEE
logyo|v/GHz|

Josquin Errard (ILP) — B-modes from space @ IPMU 12/11/2015



Two dust components, with varying correlation

Single spectral parameter over the entire sky
and the presence of one or two correlated dusts (0 —90%)

10"}
LiteBIRD extended

107 ¢
&N
g 1073
=

8
O 105 — total B-modes
&
N === primordial B-modes
L 5
B option#3: we force the
;I; satellite to solve for the two
= 06 dusts
S—
option#2: we remove the
#0 highest frequency and solve
for single dust
§ipe Ty 1 (')2 option#l: prior that second

dust is not an issue, we

é solve for single dust
Josquin Errard (ILP) — B-modes from space @ IPMU 12/11/2015 8




external tracers for extra components!?

e.g. C-BASS, Quijote ——

data modeling
for each sky pixel:

frequencies

C-BASS

Quijote dust monitor
http://www.astro.caltech.edu/cbass/posters/ arxiv: 1401.4690 e.2. |.5mK. arcmin @I600GEE

Dickinson_CBASS_Okinawa_June2013.pdf
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Calibration errors

data modeling
for each sky pixel:

frequencies

[ Stompor et al (2009) + JE and Stompor (2012) ]

S5 =i tr { |BA NI B (B'N"'B) ' B'N7'B,; - B, N"'B; | F} + |[(w-)87 (w-a)|

| usual spectral

parameters
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Calibration errors

Single spectral parameter over the entire sky
and calibration error 0 <o <10%
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Conclusions & discussion

* Broad frequency-coverage + balanced sensitivities
leads to low noise boost and control of foregrounds
residuals

* Spatial variation of spectral indices requires sensitive
foregrounds monitors

* cf. Fantaye et al (201 |) for debiasing the estimation of
r in the presence of foregrounds residuals

* More results about the consequence of component
separation on delensing and science extraction in
[JE. S. Feeney et al (2015), software accessible at
turkey.lbl.gov]

* Need for realistic sky simulations

* Under the parametric assumptions, | think the main
challenge would be to derive an effective modeling vs
realistic modeling of foregrounds emissions
(cf. talks by E.Wilcots, F. Boulanger)

b effect of angular resolution on galactic structures?

A matrix elements

10° —

10% |

10t |

101

107

— A dust
— A sync

<Async (/68 ) > 100clouds

<Adust (6d7 Td)> 100c10udé

L 500 simulations of mixing matrix elements,
[ computed as averages over |00
| “clouds” (spectral parameters realizations)

10* 10°

frequency [GHZz]

* Need for a generalized formalism to incorporate systematics due to modeling assumptions
[Remazeilles et al (2015), Armitage-Caplan et al (2012), Stivoli et al (2010)] and instrumental

systematics [ working with D. Poletti @ APC ]

Josquin Errard (ILP) — B-modes from space @ IPMU 12/11/2015



