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Zz=8 NB vs. BB-NB CMD
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log[n(> LLya)/ Mpc’3]

(1) UV LF: almost no-evolution @ z = 3-7
or somewhat brighter at higher-z
(2) Lya LF: no-evolution @ z < 6, decrease @ z > 6
—> Lya extinction in IGM (= cosmic reionization)?

Important information about LAEs
is imprinted Iin these obs. LFs

'27 T [ T T T T I T I T T T T ] 2 [T T 1 T [ T T [ T T T L L L L
- 2=3.1:0uchi (2007) = I 2z=3.1 :Ouchi (2007)
3L " z=5.7:0uchi (2007) ] o 3 z=5.7 :Ouchi (2007) _
i IR z=6.5:Kashikawa (2006) % - a ¥ z=6.5 : Kashikawa (2006)
L ® on 3 . C & f ﬁ{» f
i - 'y -4 — ﬁ} } f .
4l +® § ] g 3 {
- . = | 3
- ¢ "¢ . X 50 4
~ ' o2 1
- } ’ = -
S i : N E r
| ERN +
- | ‘ - ‘ . —7 : 1 | L1 | 1 | 1 | ‘ | 1 | 1 | 1 | L1 | Ll | 1 | ‘ | 1 | 1 7
42 42.5 43 43.5 44 -17 -18 -19 -20 -21 -22
loglL . /(erg/s)] My [AB mag]



number fraction [10'2 A']]

€ Distribution
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some LAEs @ z = 3-6 have
EW(Lya) > 240A
=>» include Pop Il stars
and/or top-heavy IMF?

in M(UV)-EW(Lya) plane
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~ SFR=62My/yr
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i age = E.DE:!;H! Gyr |

- high SFR
" young (10-100 Myr)
 almost dust-free

* low stellar mass
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- analytic: e.g., Haiman & Spaans ’99, Dijkstra+ '07
- semi-analytic: Le Delliou+ '05 & '06, Orsi+ '08
- SPH: e.g., Barton+ '04, Nagamine+ 08

*in all model, Lya escape fraction 5?2 is oversimplified

f-¥2 = const or exp(-tauy) € tau,: dust opacity for continuum

€ Implications for ;. from theories of Lya transfer

massive stars - Lya: a resonance line of Hi
cloud
dust - random-walk before escape
- f2¥2 is highly sensitive to dust geometry &
Lya ISM dynamics; fL¥2 js not constant

! "esC

and not equal to exp(-tauy)

effects of dust geometry & outflow
should be incorporated in f-2

escC




nigh f2c at fow-metallicity

(Charlot & Fall '93)
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(& low-dust content)

- consistent with theoretical
expectation (Neufeld '90)

Lya: resonance line of H |
=» large cross-section

ISM
(including dust)

Lya

gas clump

massive star



(Kunth+ "98)

UV spectra of local galaxies
with Lya emission
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(Kunth+ ’98)
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(Kunth+ '98) condition

- consistent with theoretical expectation
=» galactic-scale outflow drastically reduce the effective

opacity of Lya (Hansen & Oh '05)

outflowing ISM
(including dust)
O~ O interstellar dust

O Q extinction & outflow
Lya e effect should be

))
UV cont. é/* ¥ incorporated into
. fi¥2 model

(

outflowing
gas clump massive star
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- reproduce most of the obs. properties of local galaxies
(Nagashima & Yoshii '04; Nagashima+ '05),
and UVLFs & ACFs of LBGs @ z=4, 5 (Kashikawa+ '06)
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Thurst

] Thurst — f-:i}-'u?—u:lyn

Thurst

M, <M, :supernova (SN) feedback

M, _fnj‘fu:‘-::-ll fo = fu (Vo)

determined by the Mitaka model
to reproduce the local LFs

> {

At

galactic wind blows and SF is terminated: similar to the traditional
picture of galactic wind (Arimoto & Yoshii ‘87)



1 Lyc 7 Lyc
[ _.fesc M
escape fraction of Lya

the maximum possible Lya line luminosity:
L, .., in the case of f~Y¢ = 0 & ionization equilibrium (case B)

Lya esc
< determined by using SFR, metallicity, age & SSPs of
Schaerer (2003)

¢ observed Lya line luminosity L3>

LYY, = LT ya— IGM transmission to Lya emission
> TSM =1 (fiducial)

Lya
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constant f_Y?egardless physical properties of each galaxy

@ the outflow + dust model:

including interstellar dust extinction (next slide)
& galaxy-scale outflow induced as supernova feedback

f¥2 @ t = 0 is determined by dust amount & geometry

eSC

Lya
1:eSC

outflow drastically reduces Lya: fLy2 = fynd

eSC

o cold gas to absorb LyC photons
/(rggg = 1) =» no Lya production

1¥ | o elapsed time after the

wind  twingTlesc onset of star-formation
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UV LF
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- Lya LF evolution
is suppressed by
considering the

effect of fLY¥2

a critical L(Lya)

~ Lcr =2*1043 h2 erg/s

: n(>Lcr) < 10¢ h3/Mpc3
regardless of source z
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— Lya XEB#MEDTYTRDT-

O 1. Ly IREfEDEHIEIZHK I % dust opacity
— AEEADEAELED T« VFTRO-(ZEETIL)

2> T/ T, £ g:geometry parameter (Finkelstein+ 08)
TLyG — qTC

stars cloud
dust

- g >>1:homogeneous ISM

- g <<1: clumpy interstellar dust
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IGM neutral fraction (x,,) > 0.1 (Santos '04)
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