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FOREGROUND STUDY GROUP

• Foreground ãÁ),¢^î�Ú

• Ĝ LiteBIRD|6ąñûª��ãd�ĝ
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LiteBIRDß¬�
Gã40-400 GHz âíÜë­ĞğĆęĄ
È

��î§ÚúăěõúćĔĐěþ Q, U
30 map / data set

The generation of pseudo LiteBIRD maps; gm100

È
100 (or more) data set CMB, Noise ã	h seed î

Data set ×àâ>&
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čĀĊy`ª� Ġ CMB, foreground, Noise
Synchrotron, dust, point source



FOREGROUND
• Synchrotron gI
• ½��<�î$µU·%Úë
¥Ä�BÑéãgI

• Power law model

I
d

(⌫, n̂) /

8
><

>:

⌫�d(n̂)
(power-law)

⌫�d(n̂)+1

exp(h⌫/kTd(n̂))�1

(one-comp)

a
1

⌫�d1+1

exp(h⌫/kTd1(n̂))�1

+ a
2

⌫�d2+1

exp(h⌫/kTd2(n̂))�1

(two-comp)

Is(⌫, n̂) / ⌫�s(n̂)

• Dust ã�gI
• EF=Ñéã�gI
• Modified Black Body model ĜMBBĝîċěúâ��ÇãđĂĖ

Foreground 2�h�^ (Planck)
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FOREGROUND
• Planck commander ĂěþÑé?b

• LiteBIRD ¬�Q;Sî¡_ ( top hat : )

[Q,U ](⌫, n̂) = [Q,U ]ref(⌫ref , n̂)⇥ I(⌫, n̂)/I(⌫ref , n̂)

Synch Q at 100 GHz Dust Q at 100 GHz

[Q,U ]band(⌫) =
1

�⌫

Z ⌫+�⌫/2

⌫��⌫/2
[Q,U ](⌫0)d⌫0
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#'(),+,-./ = 30	GHz
#'(),78+9 = 353	GHz

.đĂĖã2�h�^



�9ã DUST MODELã4Æ�
• �j1â©hãÿúăÃÒÌëàÓ……

Q(⌫) =
X

i

Qi(⌫) =
X

i

I(⌫, Ti)fi cos(2�i)

U(⌫) =
X

i

Ui(⌫) =
X

i

I(⌫, Ti)fi sin(2�i)

�(⌫) =
1

2
arctan [U(⌫)/Q(⌫)]
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Öãm}3ã��j1ä2�hâèê>&

;< = ! #, =< ><cos	(2D< )

;F = ! #, =F >Fcos	(2DF )

;G = ! #,=G >G cos	(2DG)

[Q,U ](⌫, n̂) = [Q,U ]ref(⌫ref , n̂)⇥ I(⌫, n̂)/I(⌫ref , n̂)

��j1Ò2�hâ�CØáÍ

Ě �9ã model
Q à U ß/ÙĉïõþěÒÑÑë



DE-CORRELATION DUST MODEL
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T̃Q ⌘ T̃ (1 + �̃Q)Q(⌫) = I(⌫, ˜TQ)f cos(2�̃)

f cos(2�̃) ⌘
X

i

fi cos(2�i)

Ti = T̄ (1 + �i)

x = h⌫/kBT̄

Q(⌫) =
X

i

I(⌫, Ti)fi cos(2�i)

I(⌫, Ti) /
⌫�d+1

eh⌫/kBTi � 1àØÞ Taylor M¾

îG 

Q
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DE-CORRELATION DUST MODEL

��j1Ò2�hâèê>&Úë
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Id,Q(⌫, n̂) = Id(⌫, T (n̂) + �TQ(n̂))

Id,U (⌫, n̂) = Id(⌫, T (n̂) + �TU (n̂))

2�(⌫) = tan�1


U(⌫)

Q(⌫)

�
= tan�1

"
I(⌫, T̃U )

I(⌫, T̃Q)
tan(2�̃)

#
T̃U ⌘ T̃ (1 + �̃U )

T̃Q ⌘ T̃ (1 + �̃Q)
U(⌫) = I(⌫, T̃U )f sin(2�̃)
Q(⌫) = I(⌫, ˜TQ)f cos(2�̃)

U âÝÍÞç/z

Ě New Dust Mode
Q à U ß�áë�UeéÔ(K = 1	Kã
ôòøðęâZÎ	h)î�UčĀĊã
.ĈõüĖâ�Ïë



POLARIZED POINT SOURCE
• �Gãj1âC9ÚëWÍ���

1. PCCS2Ñé point sourceãWUàČùøēęî*[ØčĀĈęö
[at 30, 44, 70, 100, 143, 217, 353, 545 GHz]

2. ¹Xá��Uà��j1î�Ï Planck2�hâÐÕëf���čĀĊ�`
( f = 0.05, γĠrondom, /ÙČùøēęãýěúä/Ùγ)

3. LiteBIRDã¬�2�hQâ power law ß�b

[Q,U ]PS(⌫) = [Q,U ]PS(⌫0)⇥
✓

⌫

⌫0

◆�

� =

log ([Q,U ]PS(⌫1)/[Q,U ]PS(⌫0))

log (⌫1/⌫0)

Point Source Q at 100 GHz
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• LiteBIRD ãf�¬�čĀĊî�`Úëýĉăòóðî�`ØÜ
•qiãPlanck¦lãĂěþî��
• Polarized point source ãJ�
•Decorrelation model ã¡wĚH¨

• Foreground Á)øĎĒėěøēęî¶æë
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É https://h_kan@bitbucket.org/h_kan/gm100ex.git


