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Abstract

In low-redshift clusters, most galaxies appear to be quiescent.

These galaxies tend to be elliptical or SO galaxies, which constitute conspicuous red-sequence on the
color-magnitude diagrams. In contrast, in high-redshift proto-clusters, galaxies tend to have complicated
morphologies and high star-formation rates (SFRs) of 100s $M_\odot/yr$.

Such truncation in star formation activities can be caused by "nature" effects, i.e.\ accelerated galaxy
formation in dense environments, and/or by "nurture" effects, i.e.\ galaxy-galaxy interactions/mergers and
gas-stripping (e.g.\ Kodama et al. 2001).

Recent works (Daddi et al 2007; Mannucci et al. 2010) have presented double (main and sub) sequences
of star forming galaxies on the SFR versus gas-mass plane, and a fundamental metallicity relation (FMR)
where gaseous metallicity of star forming galaxies in the SDSS are determined as a function of stellar
mass and SFR, both of which describe the modes of star formation and the evolutionary stages of
galaxies.

Motivated by these observational phenomena, we now aim to explore these relationships (main/sub
sequence and FMR) in clusters/proto-clusters based on near-infrared spectroscopy (FMOS/MOIRCS on
Subaru) and ALMA observations (Mahalo-Subaru and Gracias-ALMA projects).

By comparing these relationships in clusters with the field counterparts, we will quantify the roles of
environments to shape galaxies, and thus understand the origin of environmentally dependent galaxy
formation and evolution.
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Galaxy Evolution
Inside-out propagation of star formation activities
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Observation
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Environmental Effects
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Fundamental Metallicity Relation
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Previous Studies
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At the Moment
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Inside-out propagation of star formation activities
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Future work
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