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Background

Galaxies governed Reionization process?
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Background

Lya emitters (LAEs) as Probes of Early galaxies
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Stark et al. 2011, ApJL, 728, L2

 Low-mass, metal-poor, young star-forming galaxies
« Typical in early universe
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Background

Lya emitters (LAEs) as Probes of Early galaxies
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 Low-mass, metal-poor, young star-forming galaxies
« Typical in early universe
« Intense nebular lines, e.g. [OIII]5007,4959
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Background

Lya emitters (LAEs) as Probes of Early galaxies
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 Low-mass, metal-poor, young star-forming galaxies
« Typical in early universe
« Intense nebular lines, e.g. [OIII]5007,4959
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Background
LAEs present Hard Ionizing Spectrum
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&ion Based on Hydrogen recombination lines
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Typical Characteristics of LAEs ?
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Our Work
Nature of Ionizing Spectrum
Examined by UV spectrum
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Our Work

UV line diagnostics of &ion
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Our Work

VLT/VIMOS (11hrs) Observation
Identifying Lya from ~70 Faint z=3 LAEs
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Our Work

VLT/VIMOS (11hrs) Observation
Identifying Lya from ~70 Faint z=3 LAEs
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Our Work

VLT/VIMOS (11hrs) Observation

Identifying rest UV lines in Stacks of 70 z=3 LAEs

Flux density (cgs per A)
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Results

Strong CIII] Associated with Strong Lya
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Results

Stronger LAEs are less chemically enriched galaxies

CIv1549/CII1]1909

Composites of the VIMOS LAEs (This work):
O Larger EW(Lya)
© Smaller EW(Lya)
A Fainter M,
/A Brighter M,

[ Bluer g
[] Redder g

z=2-4 galaxies: Nearby galaxies:
% Erb+10 & Berg+16
B[O Stark+14 @ Senchyna+17

A Christensen+12
O Fosbury+03

© Vanzella+16

X Vanzella+17

X Amorin+17

O Nakajima+17

10—2 :"l""l"'l"'l"lll,l 1 1 1 11 11 ll 1 Tl 1 1 11
1 10

(Ci1]1909+Civ1549) /Hell1640

Nakajima et al. 2018

102




Tokyo Spring Cosmic Lyman-Alpha Workshop, Tokyo on Mar 27, 2018 - Kimihiko Nakajima

Results

Stronger LAEs are less chemically enriched galaxies
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Results

LAEs’ Hard &ion Iis confirmed with UV line analysis
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Results

EW(Cmi]1909) (R)

LAEs’ Hard &ion Iis confirmed with UV line analysis
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Discussion

&ion as functions of UV luminosity, redshift and Lya
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LBGs: Uniform &ion (~25.2--25.4), independent of Muy, z
LAEs: Larger &ion (~25.5--25.7), particularly for faintest LAEs
— Analogous to Galaxies in EOR
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Work on-going

LymAn Continuum Escape Survey (LACES):
UV Imaging of z=3 LAEs
Deep (20o0rbits x3) HST/F336W imaging of 51 z=3 LAEs
High success rate in securing significant F336W detections (~30%)
HST localization suggests minimal (<2%) foreground contamination
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Summary

LAEs are ideal analogs of sources AR

In Reionization era
Low-mass, Low-metallicity, Young
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Hard Ionizing Spectrum
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Galaxies like LAEs could dominate
Reionization process
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Hard Ionizing Spectrum
High Escape Fraction?

— To be examined with LACES
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