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THE THREE KEY POINTS OF THIS TALK

@ The effects of dust ext. & galactic-wind are incorporated in {12°

€SsC

in our model

— 1% can be different from T,

@ Our model predicts the dust dist. in ISM of high-z LAE is clumpy

. . ~Lyo _ C
our model results: T37% = 0.151§,,,

3 Applying the same EW threshold is important when the redshift
evolutions of LAE UVLF and LAE/LBG fraction are examined

— the bright-end of LAE UVLF depends on EWt

O Comments to the claims to our model predictions from

K. Nagamine and D. Schaerer



MODEL DESCRIPTION (1)

O Base: a semi-analytic model (the Mitaka model,
Nagashima & Yoshii04)

— SFH, Z, Mstar, Mgas, size, ... of each model galaxy can be obtained
— 2 SFtypes = quiescent and starburst

— 3 distinctive phases of starbursts = pre-outflow, outflow, and post-outflow

0O Ly, &L, yy(A=1500A)
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model of Schaerer03 dust

(S03)
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photons are absorbed by HI esc
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MODEL DESCRIPTION (2)

O Lya EW o
le + max 9 E“'rill,lta _ LY.‘.I
e (1500 A/1216 A)°
Lobs
Lobs St LE‘?}Z > EVVLY& _ Lya

LSbs, (1500 A /1216 A)°
O Model LAE Selection

— different criteria for different observations
— select model LAEs by the same thresholds

as those adopted in each observation




@© PHENOMENOLOGICAL MODEL FOR )

€SC

O outflow+dust model

Ly r
- : Lya I —exp(-7,;"") o NeotdZeold
— for quiescent and pre-outflow starburst @  fe3” @ — T =
Ty (NVeotdZeold) "

. ya
— for outflow starburst :  fo"
e wind, t

the onset time of galactic is determined by the Mitaka model

» “wind»

max=0

—  for post-outflow starburst : L/

the timescale for ISM escaping from the galaxy via wind, t.,, is estimated by R, / 'V,

esc? esc

— the values of three model parameters

determined to fit the Lyo LF of the LAEs @ z=5.7 in SDF (Shimasaku+06)

=» no z-evolution is assumed
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COMPARISONS

WITH OBS. DATA
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COMPARISONS WITH OBS. DATA

[ T ? T T I T T 11 | T T T | T T 1 [__ T T ? T | T T 171 | T T 17T | T T T L__ T T 171 I T T ? T | T T 1771 | T T T 1 T T 171 |: | | | L I T 1T 1 [_
= F L z=3.1 :EW[), =64 A T 1z=31:EW[,=20A T z=37:EW), =44A =57 {EW[}, =20 A ]
e 2 TN T ! ]

o Tr F ! ]
= B T T ’
= 3 [ o T .
= T L T ]
> - + . -+ .
o 4 o " T -
A i Tr T ]
= i Tr . T ]
© 5 [ i I .
g | oog —m— T GO7 + .
_6 _I : L L I L L L 1 | L L L 1 | 1 1 1 I__I 1 I' 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 .__ 0 \. I.\ T ‘ll T T T ‘ T ‘. I.\ .| \.I T T | I.I |. |_._I.I .I I. |II .I Illll I. | T .I |. I.I .I T |.I .I T I__
41.5 42.0 42.5 43.0 41.5 420 42.5 43.0 4 | i .
_ '2_I TTT | TTTT | TTTT | TTTT | TTTT | TTTT | TTT \__I TTT | TTTT ‘ TTTT ‘ TTTT ‘ TTTT ‘ TTTT | TTT I_ la—Q| . i __ i 7
o [ 2= 3.1 T z=31 15 i
£ _3__ 1T _ _E 01 | . i
* b 1 13 | 1
UL 4 4 o i i
ST T 15 oo .
e -4 T B i ]
E : _: : 0.001 ; —
= !
2 T :
%_5‘_ T 2=3.1LAEs: T z=3.1 LAEs: N 7
<[ 008 —IH T Go7 —J— ] ‘Qg 1
o [ 1 1.2
12 - - T g o1 ! —
6H e H L | ] !
= r T 15 | 1 !
T T T 1E | |
%-1 - 4 _ E CID‘!:— 3 _: I
£ 3L T ] L | _ ! DO7 (spec)—
S + 4 ooorly L | P I I BRI BT ATRN AT B W
v | 4 4 :‘ T } I 100 200 300 400 500
St + 1 [ z2=57 3 EW, o, (Lycd [A]
S T 18§ F E
3r T 15 F ~ T ]
Ej _Z 1 ] E o | E
[ T T8 L i 1
S F + 1€ ool } _|
81 L 4 4 2 L | 506 (spec) — ]
- -E\_I 111 1 | | | L1l | 1111 | 1111 | L 111 | 111 \__I | 1| | L 111 ‘ L 111 ‘ 1111 ‘ 1111 ‘ 1111 | 111 I_ B | OOB (Spec] -
23 22 21 -20 -19 8 17 23 2 21 -20 -19 8 17 e ool L b e b o b

o 100 200 300 400 500

MUV_S |Ogmh [AB mag] MUV_S Iogmh [AB mag] EWrusl[Lyw [A]



COMPARISONS WITH OBS. DATA
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@ IMPLICATION FOR THE ISM GEOMETRY

O  Our model separately defines ThJ® and T§,

_ »  _Lya _ NeoldZeold _Iya .
Ly(x 11I1€ . Ty = — T4 = dd T(?()\L}-'a')

(NeoldZeold )E\ “
E“l Lyaw é 1— exp[_%’r{?(/\L}ﬂ)]

. . C AT =
UV continuum : 7gus X NeoldZeold TEWE qi L—expl-mi(Mya)]

=2 q4 : geometry (or clumpiness) parameter (Finkelstein+09)

@ q4 »>> 1 ... homogeneous ISM
@ qq << 1 ... extremely clumpy ISM Ao
wo et 46,8
O  Our best-fit parameter ]0? =023 .
- q=015<1 0.15 (best-fit)
the ISM of high-z LAEs 0
Is clumpy .
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G DEPENDENCE OF UVLF ON Emya
O Itis easily explained from the dist. of LAEs in the

Myv-EW plane

— larger EWLW
—> fainter bright-end
(smaller # density at

the br1ght end)
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Selection conditions of
LAESs are very important
when the redshift evolutions
of these quantities are
discussed



PREDICTION TO z-EVOLUTION OF LAE
O  Selection criteria: LtL};u = 1041 erg/s/h?, EWLW =20A
— LAE UVLF becomes fainter as z increasing (for z>3)
it follows hierarchical evolution as LBG UVLF
— LAE/LBG fraction is almost constant for z=3-9
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COMMENT TO THE Nagamine’s TALK
O A correlation among E(B-V) and EW|
— larger E(B-V) > larger EW |

but clearly shown at EW , > 100 A

— there has been no obs. result which can test the prediction
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COMMENT TO THE Nagamine’s TALK
O A correlation among E(B-V) and EW.,.
— larger E(B-V) = larger EW, 4
but clearly shown at EW , > 100 A

— there has been no obs. result which can test the prediction
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COMMENT TO THE Nagamine’s TALK
O A correlation among E(B-V) and EW|
— larger E(B-V) = larger EWLW

but clearly shown at EW , > 100 A

— there has been no obs. result which can test the prediction
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COMMENT TO THE Schaerer’s TALK
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CONCLUSIONS

Our LAE model reproduces the obs. data of the high-z LAEs well

Our model predicts the dust dist. in ISM of high-z LAE is clumpy

Applying the same EW criterion is important when the redshift
evolution of LAE UVLF and LAE/LBG fraction is examined

Our model would be helpful in planning an LAE survey and for
interpretation of the obs. data at high-z (z > 3)

The numerical data on various quantities
of LAEs @ z > 3 are available upon
request to MARK!!
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EW DISTRIBUTION @z <6
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DISTRIBUTION IN THE M, - EN PLANE @ z<6
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Our model is the first one which quantitatively
reproduces the observed distribution in the plane
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IMPLICATION TO COSMIC REIONIZATION

0 TS (z=6.56) ~ 0.5-0.6 2 <x,(2=6.56)> = ?
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