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Escape of Lyman radiation from galactic labyrinths, Crete on Sep 14, 2018 - Kimihiko Nakajima

Lya emitters (LAES):

Highly Ioni

[
— O z=3.1&3.7 LAEs (This work)
| O 2z=3.1 LBGs (This work)
@z=3.1 LAE w/ AGN (This work)

() Low-z LyCleakers
[~ (Leitet+183, Izotov+16a,b)

—0 2z=2-3 LAEs Avg. (N014_)7|| -
:A z~2 LAEs Avg. (Erb+16) - T“, >—0=

| A z=3.2LyC leaker (de Barros+16) L4

C

> z=2-3 LBGs Avg. (NO14) ——CO=

N

g
N

™ 5% z=2-3 LBGs Avg. (Strom+16) —
X z~3.4 LBGs Avg. (Troncoso+14)

Sl

) z~3.3 LBGs Avg. (Onodera+16) =~
— [J z~2.3 LBGs Avg. (Sanders+16a)

R23
=([OII]3727+[0II11]5007,4959)/HB

<€ Gas metallicity

Nakajima et al. 2016

See also Nakajima & Ouchi 2014, Erb+2016, Trainor+2016
Kojima+2017; D. Erb’s & R. Trainor’s Talks
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Lya emitters (LAES):

nghly Ionlsed

- O z=3.1&3.7 LAEs (This work)

| O z=3.1 LBGs (This work)
@z=3.1 LAE w/ AGN (This work)

| A z=3.2LyC leaker (de Barros+16)

— () Low-z LyC leakers
[~ (Leitet+13, Izotov+16a,b)
— <> 2=2-3 LAEs Avg. (NO14)
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[~ 5% z=2-3 LBGs Avg. (Strom+16)
X z~3.4 LBGs Avg. (Troncoso+14)
]_ _O 2~3.3 LBGs Avg. (Onodera+16) = ==

LBGs

0.1

R23

=([0I11]3727+[0111]5007,4959)/HPB

<€ Gas metallicity

Nakajima et al. 2016

See also Nakajima & Ouchi 2014, Erb+2016, Trainor+2016
Kojima+2017; D. Erb’s & R. Trainor’s Talks
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Escape of LyC photons
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b A=584[M, yr 1]
logig[Age/yr] =

E(B—V)=0.06

High fraction of LAEs
show LyC leakage

8.20

<fesc~>20%

.

104
)\obs [Ae}

Fletcher, KN et al. 2018 (LACES)

See also Iwata+2009, Mostardi+2013,2015,

Verhamme+2017, Steidel+2018;
D. Schaerer’s & R. Trainor’s Talks
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Lya emitters (LAES):
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| O 2z=3.1 LBGs (This work)
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Efficiency of ionising photon production, &ion

gion — ﬁ'ion/LUV
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Efficiency of ionising photon production, &ion

4 . \
. _' .
élon —\ Nion LUV z=3.1 LAE’s MOSFIRE K spectrum

T

1.98 2 2.02 2.04 2.06

Nakajima et al. 2016
Refer also to Trainor+2016
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Efficiency of ionising photon production, &ion

gion — ﬁ'ion/LUV
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Efficiency of ionising photon production, &ion

gion — 'fzion/LUV
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Refer also to Trainor+2016
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Nature of Ionising Spectrum Examined by
UV Emission lines
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UV line Diagnostics of &ion
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Nakajima et al. 2018a (A&A) in collaboration with VUDS

See also Stark+2014, Gutkin+2016
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UV line Diagnostics of &ion
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Nakajima et al. 2018a (A&A) in collaboration with VUDS

See also Stark+2014, Gutkin+2016

Nion(>24.4eV)

= f(Z,U,&ion(age))

7

EW normalized at 1Myr

<
o

(b)BlinarI'yl I

IEW(C;[[])I T L
EW(CIV) 7

0.1Z, 0.2%, 0.5%, 1.0%,_

100Myr

A Smaller &ion




Escape of Lyman radiation from galactic labyrinths, Crete on Sep 14, 2018 - Kimihiko Nakajima

VLT /VIMOS (11hrs) Observation
Identifying Lya from 70 Faint z=3 LAEs
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VLT /VIMOS (11hrs) Observation
Identifying Lya from 70 Faint z=3 LAEs
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No

VLT /VIMOS (11hrs) Observation
Identifying Lya from 70 Faint z=3 LAEs
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VLT/VIMOS (11hrs) Observation
Identifying UV lines in Stacks of 70 z=3 LAEs
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Strong CIII] Associated with Strong
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Nakajima et al. 2018b

See also F. Marchi’'s Talk
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Stronger LAEs Characterised by Lower metallicity
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O Nakajima+17
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Nakajima et al. 2018b
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Nakajima et al. 2018b
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Stronger LAEs Characterised by Lower metallicity

lo_llllll

CIv1549,/CI11]1909

10-2

Stronger LAEs: Z = 0.05 - 0.2 Zsun
Z =0.1-0.5Zsun

ionization state
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Nakajima et al. 2018a
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LAEs’ Hard &ion Confirmed with UV line analysis
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EW(Cmi]1909) (R)

25

20

15

10

LAEs’ Hard &ion Confirmed with UV line analysis
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LAEs’ Hard &ion for given UV luminosity
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pnisation state

Summary: Lya emitters (LAES):
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