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When

FORIM S R SN 5 frdD#E{E(Sudden or gradual)

B. SemelinKAZ1 K&D
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logL(Lya) [ergs s™]
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EAID S OFRMEKREIS DOHIR : CMBERHI
CMBIRSEEAIN 5 kLY Y BIELIC I T 2 X2 HE 4 (B h LD by
SIEEE TOMANME) 2HDH 2 => BFORTE

WAMPELEID 5 oDV 5 D I FEMEZR
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WMAP T-yr: 7=0.17+0.04, z-=17%x4 (Kogut+03’)
WMAP 9-yr: 7=0.089+£0.014, z=10.6%£1.1 (Hinshaw+13’)
PLANCK: 7=?7x0.005, (201477)
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B AE®clustering:
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ELHID S DFRMEKREISDOHIE © GRBs
GRB®Dafterglow A7 ~NLICE X %Ly a damping wing D &4
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Z~6 CHHRMKRIETFER > TLWBEH?

1T & A EDEFETE (simulation, semi-anaT® 7)) TlE., z~6T
IFIFELEHAETRBR(EVWS LD ZESWSHEET ZEANE
W). z~6 THDLITHEHSTH>0.1 DFEIRIEH ZM0.TUEE ST
WBIZATIEL 7. & DIREHIChEKREREIROHIREE %= L T
=5ED2N UL,

M Aubert & Teyssier 10°

M Cosmological Hydro (Ramses)
8 + Post-processing RT (M1

M closure)
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IO S PR . | Robertsonetal 2013
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A Ly-a Forest Transmission
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How & Where

EDXDIFMEENS H

5¢cMpc
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Z=24 e

KH, Semelin (201 3)
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Topology

ST

Outside-in: (B EEig=>5% E i D/E TERHE

* Miralda-Escude+00’, Nakamoto+O 1’

Inside-out: &% EMEB=>18% EEED/E TERH

= (lliev+>YJ —X, Furlanetto+06’, Trac & Cen 06)
Inside-outside-middle; E=>{E=>H1%ZE (filament) T E &
* Finlator+09’ @ H#H VMg
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Topology

Outside-In Inside-out IOM

overdensity

16/h Mpc

75 Bt IRF HA

S 100/h I\/lpC Finlator+09
Nakamoto+01° lliev+006’ FERSAI AN S D RS DEgE
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Topology

Mesinger13’. semi-numerical model
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What (Who) & Why
= BELFRIEAEON?

" REFHEBHTED2DON?(H LLETERNDH?)
BHOL T IRSTR & BRAE(L b ICRAGFEHLD)DHD &V (Madau+99)
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IGM®DClumping factor

IC K DINEVRHER Finlator+12, Cosmological RHD
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GN
* QSODKSIBHEZWVWEDET TIEER IEARIEET. number
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z=b~8DIntegrated UV LF
(Robertson+13’)
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Internal & External Feedback (RHD simulations)

Wise & Cen 09’ Susa & Umemura 04’
Internal UV, SN feedback External UV (UVB)
!5 =1 - B 2=66 2=5.2
@

z=4.1

z—3.4

5 z=0.95
E ~ - b 3 kpc
g - e
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log 7 [K] i ——




Feedbackh'UV LFDfaint-endic 5 7 % B/ £8
JWST CTdetectd % A E 73R &7 BRI B E

Finlator+12'®M log,(ts,/seC)
cosmological RHD o winds. "o EUVEB
simulation 5 b7 Ve
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UV magnitude
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@z~3, LBGsDescape fraction
HEGHIE 15 (e.g., Inoue+05’,
Shapley+06’)

lwata+09’

z~3 (SSA22)D73LBGs,
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Fernandez & Shull (201 1): Simple
E7)LC. R ORNEEE DEREL
FHREEIENOZEZHRE

1. Disky%RiRAINEE 2 =R E

2. 2ZiE;F0IC, ClumpZz T >y AICHE
E. clump®volume filling factor (fv),
clumpZE (clump &interclump D EE
M EEC)Ze T A =)
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Fernandez & Shull (2011):
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m=0.17

meow —— - |1
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BB FIREEIENDOZE
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UV Escape Fraction

BN FHREEIS (2L —3Y)
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 Wise & Cen (2000)
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VAN: 2 N e O ~ Wise & Cen Gnedin et al. Razoumov et Yajima et al.
A: THREBEZ D FIRENERB. (2009) (2008)  al.(2010)  (2011)
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(Physical 0.1pc 70pc 530 e 260pc
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halo

12 U T ER{ED - "
- OS OSt-
" Gendin : KEEETOHHE R procesing | prosessig
s ,‘_ e : A ) — (no R‘ld (no Rad.
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= Razoumov : & < 5| 5D%
s = = N N e X (dust(iEE'C (dustliEE'C O
ﬁE;ﬂ@EEh\ i t (_ ﬁif; ﬁléf)\% enrichment £20Y) 1200 (dustlTEEE)

B2 TWBEITEER.
I s " N AMR+ SPH +
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fesc DM A ZE W\E A RIE. ray tracing ray tracing
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Kim+13’
semi-numerical (ERETEHEIIENT (. HDTEILNTER
SN FEEECILOEEICED)
BESHREINXAINGEE AESR TN AN RGE
S B o055 '

100/h Mpc

EHEBEENE U TH., EARIBRNZEENNIETHDIEE DR PR
MKRZD21cm®DINT —ARYT NLICHES.
=>SKAZHIMN 5., feedbackPfesc DEERFHEDBHRMNE SN




Mini-halo D BEEENDHF 5

our result (Multiple POPIII stars per halo)

single 40Msun POP lIl star per halo
m— single 120Msun POP IIl star per halo

single 500Msun PORP lII star per halo
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Susa, KH, Tominaga in prep.
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Mini-haloD B ERENDF S

SOkaSIan+O4 Population II - 14.3 Mpc Box Population Il = 1.0 Mpc Box
Cosmological Hydro + ' =020 1 1.Fos0c ]
RT simulation.

]

@®MNini-haloZresolve
@ LNz LWE =S,
SN(mimic) feedback

Simulation
Results

Extrapolations

H Il Volume lonisation Fraction

Electron Optical Depth

Redshift




Mini-haloD B ERENDF S

Population II - 14.3 Mpc Box Population Il - 1.0 Mpc Box

(=020 I "t =030

Sokasian+04’
Cosmological Hydro +
RT simulation.
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Mini-haloD B EEENDEF S
Ahn+(2012): mini-halo(Mhaio<108Msun, 100Msun POPIII star/halo)
% subgrid{t U 7=N-body + RT(LW & ionizing). Jlwh % S ERELL _EHY
(£(0.01<Jer<0.1) TlEPop Il starhB R S 1178 W\ & R EE.

Late Overlap (z,~6.8) Early Overlap (z,~8.4)

-8.7S_.M300.J0.1 (L2M1), 7=0.0861 g —— gB8.7.130S_M300.J0.05 (L1M1), 7=0.0934

-B.7S_M300.J0.05, T=0.0788 -—-gB8.7_130S_M100.J0.05, v=0.0910
S (no minihalo, L2), =0.0803 —— g8.7_1308_M300.J0.01, r=0.0874

E -—-£8.7.1303.M100.J0.01, v=0.0861 2
---- g8.7.1308 (no minihalo, L1), v=0.0841

.
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Moptocal depth&HIE & z~6TDfHi%Z [EIRFICEIR.




AGN “"miniquasar” model

Madau+04’ : POPIIZ Dremnant®IMBH(~100Msun) DE &
Bt DE S & analytic (TR
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>0 TIE K< OO SLBWAEAKEE?, BHNGD & ULTHHK-T
W5 (B RBEDFERE)?
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* When: z<7 CHMKRISBAMER. T2 U, z~6TH HBIEE

FEKENZR > TWSAEEESH D . CMBEAIE EhtE S &
extendedREBEEENTRE N S.

* How, Where: £h'dominant’: 5Inside-out. BHHIEE (T
dominant’z 5—#+H U < [Foutside-inlcED E B 5.5

D21cMmPkSZOEHI T D T 5 NndHh 5.

" What(Who), Why: BEREISIEH (2=6-7) Tld, SRANERRE

B TIR ChHDEBPNDED. KDhigh-zTIERERA =L TL

SERIAIIC T TIEBREISTFEDE D 713U (fesc=1.0TH A FH).

LY VElELDoptical depthzZBIHEUL LS EBS & BULME

HRIAIDN S Dfesc® B 6 o BEEIEC FIFERP. Mini-halo(Pop
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PLANCK(2014~): @AERAIIC K > T T AND LD IEMEZRHIER. FAER

B2 Ddurationlc © & 2R EFIR R gE.KSZ?
HSC(2014-157): [ XK/xhigh-ziEmRt > 7 )Lz HAf5F. Local(&EW-> T

H[LWHEE)LAE LEDA b i,

HHIEEzZ-TTOERMBED LMD

ME LA clusteringh 5 DfpiNdD K D 582 ULV BR (inside-out).
WISH(2018~): HSC&X D Z2 < DLAE, LBGY > 7)L. z>10 T D IR

JWST(2018~): Faint-end slope
TMT (2021~): high-z#Ea] D NER

of LF. 210 DR

BE(RE. ERE. E. NX),

outflow & fesc DR AR EANDIRIE. IGM tomography.
SKA(1:2020~2:20267):21cm&LHIDN 5 BRI 7GHI0 10 Z D8]

(Tomography). E=IR(GRBZ) = #l| B U e IR FE#ET N S DE

B 52 AGNRL > D& H (IR UN=>FE#R feature)
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POP Il : FEp =, IMF., #Nn 5t d Bfeedback D EE
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HSC & Wish

WISH Survey Plan

Depth(30) |Area Example of the Filters
(AB mag) (a plan, to be determined) Deep

(MDS)

Ultra Wide Survey |24-25 1000 deg? 1.4,1.8,2.3,(3.0,4.0)
(UWS)

Extreme Survey 29-30 0.25deg? 1.0,1.4,1.8,(3.0,4.0)

1400deg?, 26mag

UltraDeep
3. 5deg?, 28mag

27deg?, 27ma
Ultra Deep Survey 28 100 deg? 1.0,1.4,1.8, 2.3, 3.0 um 7 &% &
(UDS)
Multi-Band Survey |28 10 deg? 4.0
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