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Cosmic Star-formation history -
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~Metallicity of galaxies at high redshift :

Zahid+13, ApJ, 771, L19
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z=0.08, SDSS
z=0.29, SHELS
z=0.78, DEEP2
z=1.40, Yabe+(2012)
2=2.26, Erb+(2006)
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The mass-metallicity relation and its evolution
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~Metallicity gradient at high redshift :
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- Morphology of galaxies at high redshift :

I SXDS/CANDELS

$lelsleje

Color composites of galaxies at z~1.4 with HST/ACS+WFC3 images

Large variety of galaxy morphology at z>1
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Connection between galaxies and AGN -

~
Q.
-
N
~
[ ]
=
o
| N—
N
e7i]
(o)
]

Kauffmann+03
< e .

Kewley+0|1

-1 -0.5
Yabe et al. 2014 log([NII]/Ha)

AGN contribution? Different ISM condition?
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Connection between galaxies and AGN -
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“Galaxies at high-redshift is dusty!! :

" This work
TIR
8u m

LIRG
— — - UV+TIR

Literature

—-=- Schiminovich et al. (UV} 0.0010

— ==+ Perez—Gonzalez et al.

—=== Caputi et ol

0.0001

1.5 2.0
Goto et al. 2010

Contribution to SFRD from LIRG/ULIRG increases
with increasing redshift
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~Metallicity of galaxies at high redshift :

Zahid+13, ApJ, 771, L19
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Evolution of mass-metallicity relation is real?
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~Metallicity of galaxies at high redshift :
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Low metallicity in dusty and high SFR galaxies?
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©
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- Metallicity calibration with optical lines
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~Metallicity calibration with FIR FSLs :

[0111]51.80/[NIII]57.21

[0111188.33 /[NII1]57.21
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Metallicity calibration by using
FIR [OlI]52pm, [Oll1]88um,
[NII]S7pm

— “SPICA” is necessary ! How
about ALMA?
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~Metallicity of galaxies at high redshift :

Mannucci+09, MNRAS, 398, 1915
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Metallicity measurements are limited up to z~3
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~Metallicity of galaxies at high redshift :

Mannucci+09, MNRAS, 398, 1915
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Metallicity measurements are limited up to z~3
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Metallicity of galaxies at high redshift :
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~Metallicity of galaxies at high redshift :

Mannucci+09, MNRAS, 398, 1915

: JWST?
SPICA?
or
:

ALMA?

Metallicity measurements are limited up to z~3
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Chemical abundance ratio at high redshift:

I\/Icloud / IVlgal
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100
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6.5 7
Koppen & Hensler 05

Effect of gas inflow on chemical evolution
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- Chemical abundance ratio at high redshift:

Stark et al. 2014 (arXiv:1408.3649)

20 % z=6—7, This work
| | ® z=1.5-3.0, Stark et al. 2014
| | A z=2.3, Erb et al. 2010

| | m z~3, Shapley et al 2003
(composite spec.)

Model fit to A383.5.2
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log(Ms ot /M) 9.501010 50 " 50 & 100 150

log(SFR/Mpyr~1) 0.2970 0% Lyl

v 0.051002 Note that they are gravitational
lensed objects

Detection of CIIIJ]A1909 from galaxies at z~6
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Morphology and Kinematics at high redshift -

Forster Schreiber+09
GMASS—-2540 [NF] HF [NF]

2=1.6146

—-2000 -1000 0 1000 2000
Relative velocity [km s7!]

Clumpy structure in hlgh
redshift galaxies

Strong Galactic winds in
individual clumps of high
redshift galaxies

Dust geometry in high :
redshift galaxies | Newman et al. 2012, ApJ, 752, 111
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Connection between galaxies and AGN -

log([OI1I]/HB)

% ¥¢: Stacking analysis
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AGN diagnostics by
using FIR fine structure
lines ?
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What | want to know -

e Star formation rate of galaxies
o Metallicity of galaxies

e Distribution of star-formation
e [SM condition / AGN connection

... from dust-free observations
spatially resolved (if possible) ...



