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REIONIZATION AT A GLANCE
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USING THE LUMINOSITY FUNCTION
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LAES & REIONIZATION
Malhotra & Rhoads 2004
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LAES & REIONIZATION

Kobayashi+2007
IS THE LLF SHAPED BY REIONIZATION...
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LAEs & REIONIZATION
Dijkstra+2007

.. ORNOT ?

Pure halo mass function evolution
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LAES & REIONIZATION

Dijkstra+2007
PROBABLY NOT!
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The ~20% decrease of transmissivity from z=5.7 to z=6.5 is
consistent with the IGM density evolution (~30%)

Early-sh reionization ?



LAEKS & REIONIZATION

Dayal+2008, Dayal & AF 2009a
SIMULATING LAES

arX1v:0907.0337 (today!) Early reionization model
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Feedback, metal enrichment by SNII & SNIa
Dust formation/destruction modelling



INCLUDING DUST

production
from simulations T
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LAEs & REIONIZATION

Hirashita & AF 2002; Dayal & AF 2009

destruction astration

T T

A’{d ust A'{d ust °

Tdest M gas

continuum escape fraction
1 —e

fe =

Tc

fa — q(A/i ’C) fC

EW = EW™ % T,



LAEs & REIONIZATION

Dayal & AF 2009
DUST EFFECTS
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MATCHING ALL OBSERVABLES

UV Luminosity Function
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LAEKS & REIONIZATION

Dayal & AF 2009

Lya Equivalent Width
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LAES & REIONIZATION

HIGHER REDSHIFT: PREDICTIONS

Dayal & AF 2009
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LAEsS FIR DETECTABILITY

Finkelstein+09; Dayal+ in prep
MATCHING ALL OBSERVABLES

FIR Luminosity Function
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LAEsS FIR DETECTABILITY

Finkelstein+09; Dayal+ in prep
MATCHING ALL OBSERVABLES

Lya - FIR Luminosity relation
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CONCLUDING

SUMMARY OF MAIN POINTS

Stars dominate the reionization photon budget

Reionization started by metal-free stars @ z=20; 90% complete @ z=8
Early reionization (z > 7) not in contrast with any experimental data

LAE LFs (and clustering) properties suggest IGM highly ionized up to z=6.6
LF shape and EW strongly affected by dust with E(B-V) = 0.09-0.13

LAE FIR emission easily detectd with ALMA : f (850 um) = 0.3 mJy



REIONIZATION AT A GLANCE
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GILLOBAL REIONIZATION MODELS
Ciardi+2003, Choudhury & AF 2005, 2006, Trac & Cen 2007

MODEL FEATURES

Self-consistent treatment of the evolution of ionized regions and thermal history

Follow evolution of neutral, HIT and Helll regions

Three sources of ionizing radiation:

QN1
o111l

e Popll stars Salpeter IMF, opIII PoplI transition 1ncluded
e Quasars: significant @ z < 6, using 6-My, relation

Radiative feedback suppressing SF in low-mass halos, set by:

e Molecular cooling in neutral regions
e Photoionization temperature in ionized regions



WHAT ARE THEY?
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NATURE OF LAEKS

WHAT ARE THEY?

Mass weighted stellar age distributions
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LINKING REIONIZATION WITH LLAES

LAEs: STELLAR POPULATIONS
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LINKING REIONIZATION WITH LLAES

NayalL 20NQ 20N0
vayail™ LUuO, LUuvy

LAEs TONIZING POWER

\O
O  log [Q g/ (s Mpc3)] =49.32
|

N

S log [Q.,,/ (s Mpc3)] =51.54 +1og C,,

LAE contribute = 1% of ionizing budget

Ages ~ 150 Myr, star formation started at Z > 8

PASSIVE REIONIZATION TRACERS



LAES & REIONIZATION

Santos 2004, Malhotra & Rhoads 2004, Gnedin & Prada 2004
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BASIC IDEA Furlanetto+2004, Salvaterra+2005
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