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Cosmic Dark Ages Relonization
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What is the source of cosmic reionization?

lonizing photons escaping from star-forming galaxies”

Mtrunc
Mign = J-_OO Jese (M 53S0 (M 53 )P(M )L(MUy)dMUV
generated ionizing photons

escaping ionizing photons



INntroduction

- What is ionizing photons production efficiency (Eion)?

production rate of ionizing photons [s7]

. LMHo)[ergs™]
NH"[s"]=
\ 0 (s 1.36x107"
5ion 0= lecljr ) [erg'le] Leitherer & Heckman 1995
UV

UV continuum luminosity [erg s Hz™]
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Data

- GOLDRUSH (Great Optically Luminous Dropout Research
Using Subaru HSC) Catalog (Ono+ 2017): 259
spectroscopically-confirmed LBGs.

- SPLASH (Spitzer Large Area Survey with HSC) data (Pl: P.
Capak) covering COSMOS and SXDS fields.

- Subaru/HSC: g, r, 1, z, Y; and Spitzer/IRAC: Ch1, Ch2
» 7z=3.8—5.0, (Mch1, Mch2) < M3c

- 56 SFGs with positive Ha flux.



Method

-+ SED fitting without nebular components and excluding
the Spitzer/IRAC Ch1 magnitude data.

- Ha fluxes are calculated by using the difference in the
observed magnitude in Channel 1 and the model
magnitude from SED fitting.



Method
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Method

- The Ha fluxes and UV continuum luminosities are corrected by
Calzetti extinction law (Calzetti+ 2000) and Meurer relation (Meurer+

1999): Ayy = 1.99(8 + 2.23), assuming that t
same as the stellar extinction.

ne nebular extinction Is

- UV-continuum slope, B calculated from ( £, o« A ):

m,—m,

b=

- log &on calculated from:

_NH")

on0 corr
LUV
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Result (SED fitting)
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Result (S

=D fitting)
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Result (Muv vs 10g Eion)
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Result (Muv vs 10g Eion)
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Result (B vs 10g Eion)
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Result (B vs 10g Eion)
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Result (Lyman Alpha Escape Fraction, f~%sc)

+ We also have the information of Lyman Alpha fluxes from
the Mallery+ 2012

- We derive the Lyman Alpha escape fraction from:

Lobs(Lya) _ Lobs(Lya)
Line(Lya)  8.7Lin(Ha)

Lya
fesga —



Result (fl‘yaesc VS Eion)
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Result (fHa) vs MY%xgc)

10°,

10 F

Lvo
Jat

1072}

102

Vi Lﬁ.

10-17

‘]‘.01'16 | | - ‘10'15
f(Ha) «SFR



Summary

- We derive the Lyman-Continuum photon production

efficiency &on using the Ha fluxes derived from the
Spitzer/IRAC data. Our results are consistent with the
previous work.,

- We find an anti-correlation between 3 and &ion. (bluer —>
more ionizing photons) as predicted by Bouwens+ 2015

- No correlation between &ion and Y%, but anti-correlation
between Ha fluxes and fY%xe.



