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Abstract

We present the results of near-infrared multi-object spectroscopic (MOS) observations of sBzK-color and
Spitzer/MIPS 24 pm selected galaxies to examine the properties of infrared luminous galaxies at z~2.

First, we examine the star-forming and stellar population properties of 23 non-X-ray galaxies, of which 15
are detected by Spitzer MIPS (24 pm) with S.; > 80 pJy and the rest have 24 pm fluxes with 80 uJy > S, > 15
pwly. We investigated the properties of both ionized gas and stellar population from observed emission lines
and multi-band photometry at UV to near-infrared wavelengths. From the line ratios ([Ou]/HSB and [Nu]/H
a) of the stacked emission line, we found that the emission lines of non-X-ray galaxies are not affected by
the emission from active galactic nuclei (AGN). In order to measure the star formation rate (SFR) of galaxies,
dust extinctions of Ha emission lines are estimated from the extinction derived from a SED fit. Using the
Balmer decrement of the stacked emission line, we confirmed that the relation between E(B — V), and E(B
— V)., for the distant starburst galaxies is in good agreement with that known for local starburst galaxies. A
comparison among SFRs derived from Ha, UV, and 24 pm fluxes shows nearly consistent results, although
small excess of SFRHa against SFRUV and large uncertainty in SFRIR are found. We found for the first
time that less massive young dusty galaxies have large specific SFR. The SFR of large specific SFR galaxies
at a given mass is much larger than both that expected from the correlation known for K-selected galaxies
at z~2 and that predicted from the correlation at z<1 in downsizing scenario. We also found that galaxies
with the small specific SFR have a correlation between stellar mass and gas-phase oxygen metallicity. The
metallicity for a given stellar mass is almost consistent with UV-selected galaxies, but the slope of the stellar
mass-metallicity relation is slightly flat. On the other hand, galaxies with large specific SFR have on average
slightly larger metallicity. The least massive galaxy group has large gas-phase metallicity consistent to that of
local galaxies.

Second, we investigate the multi-wavelength properties of the X-ray detected galaxies in comparison with
those of the non-X-ray galaxies. The non-X-ray galaxies do not have any hints of AGN in both optical emis-
sion and rest-NIR SED, which suggests that AGN extremely obscured in X-ray such as Compton-thick AGN
does not pollute the emission in both the stellar continuum and the emission lines in star-forming region. On
the other hand, some of the X-ray galaxies have signs of AGN. At rest-NIR wavelengths, three galaxies have
power-law emission, which is expected to be the emission from AGN. Power-law emission mainly depends
on the luminosity of the hard-X-ray band rather than AGN type, suggesting that it depends on activity of the
nuclei. Both ratios of optical emission lines and X-ray emissions depend on AGN type as the relation known

for local AGNs.
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