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1° Dust only
Trecwev'ed_nﬂput t 0.0000

. Dust and Synchrotron (Method 1)
 Trecovered =Tinput T 0-0018
Dust and Synchrotron (Method 1)
© Trecovered = Tinpur T 0.0006
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T , + 0.0006

recovered Ti'npu

104 b
107

10

Tinput

Katayama & Komatsu, ApJ, 2011




* RS ETIL:

B(n)
Q(v,n) = CMB(n) + g, (—) Q™ (v,,n) + noise

Vx

| e B(n) = B+ 68(n)
Q(v,n) ~ CMB(n)

+g, <1>5 {1 +1In (5*)55(&)} QI (v, 1)

Vs

-+ noise

Let us estimate 53(n)Q%t(v,,n) and subtract it !
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* high angular resolution not necessary

— use the full likelihood in pixel space
eXp [_% [Q7 U]?ngl [Qa U]j}

V1Cij)

*C(Ta Bsynca Bdust) X

* Model:
Cij (Ta Bsynca Bdust) — C;'C;ns (T) + Cfis;al

‘|‘N7jj (Bsync; Bdust) T néij

Noise covariances depend on foreground parameter:
Depending on how large portion of CMB component is
subtracted by the linear combination of the maps.




synchrotron Thermal dust  Spin dust Point source FF decorrelation

PSMv 1.6.2 power law power law - - - -
varying 3 varying 3

gm100 power law 2 components - - - on
varying 3 modified BB

varying T

PySM power law modified BB unpol - unpol -

1608.02841 varying 3 varying T&[3

psm_mr power law modified BB CNM 4 types - -
varying 3 varying T&[3 1% pol 1% pol

vansyngel power law modified BB - - - -

fixed { fixed B
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* The sky model is modified to:

Again estimate 3(7)Q"(v.,7) and 5T(7)Q" (v.,?)
and subtract them ! (We now need four bands)
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PSMv 1.6.2

gm100
(ZHKL=7)

PySM
(1608.02841)

psm_mr

Vansyngel
(1611.02577)

bias
r=0.001

or ~ 0.7 x 1073

or ~ 25 x 1073

or ~ 62 x 1073

or ~ 3.9

or ~ 0.2 x 1073

Error (95%)
r=0

r<38x107°

0.017 < r < 0.032
0.043 < r < 0.081
Not tested

r<26x10""

bias(TILI<v T (+))

Not tested

or ~ 1.5 x 1073

or ~ 0.1 x 1073

or ~ 24 x 1073

Not tested



* TIVITY T THREH
- PSMv1.6.2, vansyngel
(power-law models)
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CONCLUSION




synchrotron Thermal dust  Spin dust Point source FF decorrelation

PSMv 1.6.2 power law power law - - - -
varying 3 varying 3

gm100 power law 2 components - - - on
varying 3 modified BB

varying T

PySM power law modified BB unpol - unpol -

1608.02841 varying 3 varying T&[3

psm_mr power law modified BB CNM 4 types - -
varying 3 varying T&[3 1% pol 1% pol

vansyngel power law modified BB - - - -

fixed { fixed B
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psm r=0.005, (40,60, CMB, 280,338) delta map

0.014 : | - . :
default noise ——+——

0.012 L 280,338 noise reduced —— |
166,195 noise reduced

0.01 |
T'est 0.008 t
0.006 |||
0.004 ||

0.002 r

1 2 3 4
Number of the CMB bands

Reducing noise in the template maps is
more effective
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A. Challinor, arxiv:1210.6008



Traditional Template Cleaning
Method in pixel space

* Pros
— # of parameters << # of pixels

- Linear combination of maps .. statistical properties
of noise are unaffected

- simple implementation of foreground masks

* Free from non-local E&B mixing
* Cons
- I dependence is assumed to be independent of

position .. large spatial variation of spectral index
could possibly bias the power spectrum estimate.



component

Table 1: Summary of GGalactic emissions

spectrum

K.Ichiki, PTEP, '14

polarization

Synchrotron

power law with 3 ~ —3; possible
curvature by ageing of CRs

~ 20%, become larger at higher
latitudes up to ~ 40%

Spinning dust

B ~ —2.5 around 20-30 GHz, falls
rapidly above 60 GHz [14, 58]

less than 0.5% for = 30 GHz

Free-free power-law with g~ —2.1 unpolarized; with an upper limit
< 3.4% [58]
Thermal dust || approximately two tem- | ~ 3.6 % [47]
perature components with

B2y = (1.67,2.70) [79]




component

Table 1: Summary of GGalactic emissions K.Ichiki, PTEP, '14

spectrum polarization

Synchrotron || power law with 3 ~ —3; possible

curvature by ageing of CRs

~ 20%, become larger at higher
latitudes up to ~ 40%

temperature only

Thermal dust || approximately two tem- [ ~ 3.6 % [47]

B1,2)
Key words

Synch ... lower v, spatial variation, curvatu fﬂ L

perature components with —» Dmax > 20%

= (1.67,2.70) [79] _ Planck intermediate results, A&A, '15

Dust ... higher v, large pol. degree




T2y TiE& (3)

* Demandthat f =0, g =0, and solve a1, as

as a function of 3

(N, vy)

> independent
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