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nuclear obscuration. As we find Eddington-limited 
accretion and high extinction values among 
obscured, luminous AGN (quasars) however, it may 
be that the local X-ray AGN and the distant 
quasars undergo different feedback mechanisms in 
clearing their surroundings. In this study, we 
simply compare the obscuring column density and 
Eddington ratio values for quasars selected by 
various methods, including X-ray obscured, 
optically blue, infrared red/luminous, and 
submillimeter bright AGN. We find obscured 
quasars lying on the column density-Eddington 
ratio diagram previously unoccupied by Ricci et 
al., suggesting that radiative pressure is 
insufficient to clear its dusty structure at high 
luminosity, or that the dust in obscured quasars 
are more extended than the low luminosity 
counterparts to become fully transparent. We 
discuss alternative feedback scenarios that may be 
more relevant for obscured quasars. 
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We perform Lyα radiative transfer calculations 
for reproducing Lyα properties of star-forming 
galaxies at high redshifts. We model a galaxy as a 
halo in which the density distributions of Lyα 
sources and HI plus dust medium are described 
with exponential functions. We also consider an 
outflow of the medium that represents a 
momentum-driven wind in a gravitational potential 
well. We demonstrate that this outflowing halo 
model with Lyα scattering can successfully 
reproduce both the spectrum and the surface 
brightness profile of eight star-forming galaxies at 
z=3-6 observed with MUSE. The best-fit model 
parameters (i.e., the outflowing velocity and optical 
depth) for these galaxies are in good agreement 
with other studies. We also demonstrate benefits of 
using spectrum and surface brightness profile 
simultaneously to the constraints on model 
parameters and thus spatial/kinematic 
distributions of medium. We examine the impacts 
of individual model parameters and intrinsic 
spectrum on emerging spectrum and surface 
brightness profile. Further investigations on the 
escape fraction, spatially resolved spectra, and the 
spatial extent of Lyα halos are presented as well.
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To study the effects of central mass 
concentration on the formation and evolution of 
galactic bars, we run fully self-consistent 
simulations of Milky Way-sized, isolated galaxies 
with initial classical bulges. We let the mass of a 
classical bulge mass less than 20% of the total disk 
mass, and vary the central concentration of a dark 
matter halo. We find that both classical bulge and 
halo concentration delay the bar formation and 
weaken the bar strength. The presence of a bulge 
increases the initial rotational velocity near the 
center and hence the bar pattern speed. Bars in 
galaxies with a more concentrated halo slowdown 
relatively rapidly as they lose their angular 
momentum through interaction with the halo. In 
some of our models, bars do not experience 
slowdown at the expense of the decrease in their 
moment of inertia as the bar evolves, with the 
resulting pattern speed similar to that of the bar in 
the Milky Way.
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We study the stellar populations of the brightest 
group galaxies (BGGs) in groups whose halos have 
different dynamical states, using observational data 
from the GAMA survey. The two independent 
indicators to probe the dynamical state of the halo 
are the magnitude gap between two most luminous 
galaxies (∆M12) and offset between BGG and the 
luminosity center (Doffset) of the group. Such 
indicators complement each other in identifying 
relaxed and unrelaxed galaxy groups in our 
samples. We find that the BGGs of unrelaxed 
groups have significantly bluer NUV-r colours than 
in relaxed groups. This is also true at fixed sersic 
index. We find the bluer colours cannot be 
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explained away by differing dust fraction, 
suggesting there are real differences in their 
stellar populations. SFRs derived from SED-fitting 
tend to be higher in unrelaxed systems. This could 
be partly because there is a greater fraction of 
BGGs with non-elliptical morphology, but also 
because unrelaxed systems are expected to have 
larger numbers of mergers, some of which may 
bring fuel for star formation. The SED-fitted stellar 
metallicities of BGGs in unrelaxed systems also 
tend to be higher, perhaps because the building 
blocks of the unrelaxed systems were more 
massive and had more time to enrich themselves. 
We find that the ∆M12 parameter is the most 
important parameter behind the observed 
differences in the relaxed/unrelaxed groups. We 
also find that groups selected to be unrelaxed 
using our criteria tend to have higher velocity 
offsets between the BGG and their group. 
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The formation and evolution of galaxies is 
known to be fundamentally linked to the local 
environment in which they reside. In the 
highest-density cluster environments, galaxies tend 
to be more massive, have lower star formation 
rates and dust content, and a higher fraction have 
elliptical morphologies. The stellar populations of 
these cluster galaxies are older implying that they 
formed the bulk of their stars much earlier and 
have since evolved passively. Quantifying the 
specific environmental factors that contribute to 
shaping cluster galaxies over the Hubble time and 
measuring their early evolution can only be 
accomplished by directly tracing the galaxy growth 
in young clusters and forming porto-clusters. In 
this talk, I will present a novel technique designed 
to map out the total dust obscured star formation 
relative to where existing stars lie. I will 
demonstrate that this technique can be used 1) to 
determine if/where/when the activity is heightened 
or suppressed in dense cluster environment; 2) to 
measure the total mass and spatial distribution of 
stellar populations; and 3) to better inform 
theoretical models. Our ongoing work to extend 
this analysis out to protoclusters (z~2-4) will be 
discussed.
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In the history of universe, galaxies are 
consistently affected by surrounding medium and 
neighbor galaxies. These effects control galaxy 
evolution, making properties of galaxies diverse 
and dependent on environments. We investigate 
environments of various types of galaxies and how 
they affect galaxy properties, such as bar 
structures and galaxy sizes, etc. First, we present 
the observational evidence that bars can form 
from a cluster-cluster interaction. The evidence 
indicates that bars can form due to a large-scale 
violent phenomenon, and cluster-cluster 
interaction should be considered as an important 
channel for bar formation. Second, we discover for 
the first time that local early-type galaxies heavier 
than 1011.2 Msol show a clear environmental 
dependence in mass-size relation, in such a way 
that galaxies are as much as 20 - 40% larger in 
densest environments than in underdense 
environments. This result suggests that mergers 
played a significant role in the growth of massive 
galaxies in dense environments as expected in 
theory. Lastly, we investigate environments of the 
most massive galaxies and extremely massive 
quasars. By doing so, we find that massive galaxies 
are a much better signpost for galaxy clusters than 
massive quasars.
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We present newly discovered dwarf galaxy 
candidates in deep wide-field images of NGC 1291 
obtained with KMTNet. We identify 15 dwarf galaxy 
candidates by visual inspection within the virial 
radius of NGC 1291. Using imaging simulations, we 
demonstrate that our imaging data is complete up 
to 26 mag arcsec-2 or –10 abs.mag with > 70% of 
the completeness rate. We also apply automated 
detection method to find the dwarfs. However, the 
completeness and the reliability are relatively low 
compared to the visual inspection. We find that 


