21cmiR EFH iR

REZ
(BATHEXRF)

FEemEAMNFEEHRI—IavT
2017/10/23-25 @ BRI RZFE



21cmfR & IF ] ?

/KR DBHMEEIZE
é

FHICEBIZHYSNI-FEERD—2

(U
>

ERAY- R

>

AE =5.9 peV, (A= 2lcm)

<







A7 E

BRIRIZ* I DIRAER (B LTI AT#R) ELTERA

© ¢ L
w

R TTOINIR: VT —H—_ CVB

ot i T

IR

Flux

mill



FHmAE R T E

IGM@redshift z IZISCT=E & 21 (1+2) ecm [T F )L



Xt

(o] -~
AEVE]

Mt

SO FILDREE: BEMHEED M/ EEDIREHRD L

HEYMEEOEREBEERREOERZEEDL

(3] T -
— =3 exp (— T* 1 : EiERREOEKZE
> T, =0.068 K (A=21 cm)

(o] -~ el
AEVEE

) T : EERKEOEREE




FHIRTD21 cm EFFDOYE

L=

o BN

e CMBIZXL5ER

CMBItFIZ & B h;

C PR E I H

oFZEIZKDHER

KE—IKE.KEH

e Lyman alpha pumping

~EFHE

n=1

B AT

Ly alpha Z 4 LT-:&%

(RAMLDFE

)

EERE

s E



21 cm E ¥ (spin ;A E) D HE

_ TCMB + (ya =+ yc)TK

1
1 4+ vyo + vye

(Field 1975)

Spin ;BEIZHRAECMBDEEEDNSUATRES

HADBEDPKAENSDEZEMNINELY: Yoy Ya AUNEL

Ts ~1cMuB

HADEEORAENODEZENKEL: Yoy Ya piREN
Ts ~ TK



Global Spin temperature
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Millicharged dark matter
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We don’ t know
* How It occurs
* How long it takes

* How the ionized region evolves

To obtain new constraints

Redshifted 21 cm line signals
one of promising probing methods
for Epoch of Reionisation
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Redshifted 21 cm signal D F| =
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Imaging
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 QSO(Massive BH) (Zaroubi et al. 2007, HT & Sugiyama 2013, Yajima & Li 2014)
* Poplll SN (HT in preparation)
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* HI galaxy survey

* HI Intensity Mapping Survey
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