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Abstract

It has been established that star formation activities in the universe were in their maximum rate about 10
Gyrs ago (z~2; an epoch commonly called as the cosmic noon) after which most galaxies undergoing quenching
of star formation activity. Despite the decreasing global average of star formation activity over the last 10 Gyrs,
stellar mass buildup in the universe were still progressing. About 50% of the current stellar mass density in the
universe is built over the last ~8.7 Gyrs ago. How galaxies quench their star formation activities and build their
stellar masses during the cosmic afternoon epoch (i.e. an epoch after the cosmic noon) is still unclear. In order to
understand that and furthermore study the spatially resolved quenching process and stellar mass buildup in
galaxies, information on the spatially resolved star formation rate (SFR) and stellar mass (M*) of galaxies over
wide redshift range is needed. In this thesis, we study the spatially resolved distributions of SFR and M* in
massive disk galaxies at 0.01 <z < 0.02 and 0.8 < z < 1.8 and infer the evolution of surface density radial profiles

of massive disk galaxies over the last 10 Gyrs. We derive the spatially resolved SFR and M* in a galaxy using our
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established spatially resolved spectral energy distribution (SED) fitting method, namely pixel-to-pixel SED fitting.
In this method, spatially resolved SEDs of a galaxy are fitted to a set of model SEDs using Bayesian statistics
approach to obtain the spatially resolved (at ~1 kpc-scale) SFR and M* of the galaxy. We construct spatially
resolved SEDs, which covers rest-frame far-ultraviolet (FUV) to near-infrared (NIR), of a galaxy at 0.01 < z <
0.02 by combining imaging data-set from GALEX and SDSS. For the sample galaxies at 0.8 < z < 1.8, we use
imaging data-set from CANDELS and 3D-HST, which gives a similar rest-frame FUV to NIR coverage.

We find a relation between SFR surface density and M* surface density at sub-galactic scale (~1 kpc) namely
spatially resolved star formation main sequence (SFMS), which is hold at z~0 and z~1. In massive star-forming
disk galaxies at 0.8 < z < 1.8 that reside on the global SFMS, this relation is linear over entire M* surface density
range, while in massive disk galaxies with lower global specific SFR (sSSFR=SFR/M¥*) at both 0.8 <z < 1.8 and
0.01 <z < 0.02 redshift ranges, the spatially resolved SFMS has a ’flattening’ trend at high M* surface density end.
The spatially resolved SFMS evolves with cosmic time by decreasing sSFR (SFR surface density/M* surface
density) over entire M* surface density range with systematically larger decrease at high M* surface density
region compared to that at low M* surface density region leading to an increasing prominence of the *flattening” at
high M* surface density end. The “flattening’ trend at high M* surface density end of the spatially resolved SFMS
is consistent with a suppression of sSFR in the central region as shown in the sSFR radial profile. The
evolutionary trend shown in the spatially resolved SFMS is consistent with the evolutionary trend of the sSFR
radial profile, which shows decreasing sSFR with cosmic time over entire radii with systematically larger decrease
in the central region compared to that in the outskirt, agrees with the *inside-out” quenching scenario. The above
evolutionary trend of sSFR radial profile combined with an observed tendency of increasing bulge fraction with
decreasing global sSFR suggests a formation and growth of bulge as galaxies undergoing the inside-out quenching.
In order to quantitatively examine evolution of the spatially resolved SFR and stellar mass of massive disk
galaxies, we construct an empirical model for the evolution of the surface density radial profiles (i.e. SFR surface
density radial profile, M* surface density radial profile, and sSFR radial profile). The empirical model could
connect between the evolution of the SFR surface density radial profile and resolved stellar mass growth depicted
by the evolution of the M* surface density. The empirical model suggests that massive disk galaxies undergoing

steady stellar mass buildup and quenching of star formation that proceed in ’inside-to-outside’ manner.
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