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Can we predict dust extinction

properties of star-forming
galaxies from Ha/UV ratio ?

Koyama et al. (2015), MNRAS, submitted

MNUETE (BE32X328/\7 1 ERIFR)

LAY —&m, JTEREE, REHIG, EWIE—ER, AFHE (FEH)
REER, MR, HPE (ELXXT), BARFH—(MPE), US| E7E (FEHX)




Dust extinction: always a big issue
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SFRs from optical emission lines are a factor of

~10-70 (Ha) and ~20-140 ([Ol1]) lower than
SFR(IR) in extreme cases (dusty starbursts).




This study
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H B . / Detecting Ha for high-z galaxies
This is becoming easier, but HB is
study FIR usually too faint even for 8-m
class telescope, making it hard

/ to estimate Ha dust extinction.

UV BN

Usually easy
(opt. photometry)

Establish an empirical calibra-

Luv,obs ¢ SFR X 1OA(-O.4AUV) tion for A(Ha) from Ha/UV ratio
using nearby galaxies sample




Sample selection

SDSS DRy
unique sample
(868,858 )
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Z_WARNING=0?

Reject
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Matched with Reject
CGALEX source?

Reject
(NUV only)

Matched with
AKARI FIS source?

AKARI-SDSS-
GALEX sample

Starting from SDSS DR7 spec.
MPA/JHU catalogue, matched with
GALEX All-sky catalogue (GR5).

Redshift range of 0.02<z<o0.10.

Requesting emission line detection
for Ha, HP, [NI1], [OlIl] . SF galaxies
are selected using BPT diagram
(removing AGNs & composites).

Stellar mass with log(Mx/Me)>8.5.

Our final “SDSS-GALEX” catalogue
includes 78,731 FUV detected SF
galaxies, among which 1,200 have
AKARI 9goum counterparts.



A(Ha) vs. “observed” Ha/UV ratio

A positive correlation (as expected), but there exists a substantial scatter.

SDSS(DR7) + GALEX-AIS(GR5)
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Dependence on stellar mass

More massive galaxies tend to be dustier at fixed Ha/UV ratio.
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Dependence on EW(Ha)

At fixed Ha/UV ratio, high-EW galaxies tend to be less dusty.
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Predicting A(Ha) without UV info

A(Ha) vs EW(Ha) relation is strongly dependent on stellar mass.
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Ana = a(log M, ) x log(EWne) + b(log M,),

a(log M,) = 0.096 x log M, — 0.717,
b(log M,) = 0.538 x log M, — 4.745.




Which is the best way to approximate A(Ha)?
Can we apply our recipe to high-z galaxies?

- We can successfully reduce
the scatter by adding Mx or
EW(Ho) info (by ~15-30%),
with the Ho/UV + stellar mass
approach being the best.

- High-z galaxy sample is by
far too small to test if our
methods can work.
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(Keck/MOSFIRE spectroscopy by Shimakawa+15)




Can we really predict dust extinction
from stellar mass alone?
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A(Ha) on the SFR-Mx/ EW-Mx diagram
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There is a clear trend that more massive galaxies tend to be dustier,

but at the same time, it might be too simplistic to determine dust
extinction from stellar mass alone...




Extra extinction towards nebular regions

Estar(B-V)
= f x Egas(B-V)

More massive
galaxies tend to
have higher
extinction towards
nebular region (i.e.
smaller “f” value).

Extinction for nebular region
A(Ha,Balmer) [mag]

Ayy = 2.5 x log(SFRy,/SFR,)

Extinction for continuum



Extra extinction towards nebular regions
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Future prospects
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PFS 4+ u-band photometry
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AKARI-FIS-1209390+432635 (z=0.11)

PARADISES-Subaru :

Pa-Alpha Resolved Activity and
Dynamics of Infrared Selected
Extreme Starbursts with
Subaru
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The MS location is always independent of environment since z~2
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Higher dust extinction level for galaxies in high-density environment ?

A(Ha) from

Hoa emitters around SFR(IR)/SFR(Hc)
z=0.4 cluster (Cl0939)

d A(Ha) from
SFR jia
SFR

"Ha,0bs

- _I'1 A(Ha) from
' stellar mass

A(Ha) simply from
A(Ha)-Mx relation

Koyama et al. (2013b)



Red SF galaxies in group environment

Red Ha emitters strongly clustered in group-scale environments
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Red SF galaxies in z>2 proto-cluster

ARA. [Mpe (comoving)] Our MOIRCS+NB(Ha) survey
revealed red Ho emitters
dominate the core of z=2.16
proto-cluster (PKS1138-262).
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Clumpy galaxies in z>2 proto-clusters

cluster phenomena!

Rest-frame UV
morphologies of Ha
emitters in z=2.2
proto-cluster env.

X: X-ray source

H$T/ i-band snapshots |
(4"x4"=30 kpc for each)
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Clumpy galaxies in z>2 proto-clusters

ne UV
jies of Ha
nz=2.2

' ter env.

~




Summary

Q: Can we predict dust extinction properties
of star-forming galaxies from Ha/UV ratio ?

A: Yes — but we provide more realistic dust
extinction estimates by adding M« and/or
EW(Ha) information.



