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We investigate the evolution of the galactic spin 
of spiral galaxies in various dynamical situations 
using the N-body/SPH simulations. To do this we 
first construct a Milky Way-like galaxy model. 
Then we perform both prograde and retrograde 
encounters between the spiral galaxy pair. We also 
conduct a simulation with our galaxy model in 
isolation for comparison. We find that the circular 
motion of the disk stars in the inner region of the 
galaxy decrease clearly when the galaxy 
experiences  strong prograde interactions. Such 
decrease has not found when the galaxy 
experiences weak or no interactions. We compare 
our simulation results with recent observational 
studies on the galactic spins. 
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The physical origin of low escape fractions of 
ionizing radiation derived from Lyman-break 
galaxies (LBGs) at ∼   is a puzzle in the 
theory of reionization. We perform idealized disk 
galaxy simulations to investigate how galactic 
properties, such as metallicity and gas mass, affect 
the escape of Lyman continuum (LyC) photons 
using radiation-hydrodynamic code RAMSES-RT, 
with strong stellar feedback. We find that the 
luminosity-weighted escape fraction from a 
metal-poor (Z=0.002) galaxy embedded in a halo of 
mass  ∼⊙  is 〈

〉∼ . However, 
when the gas metallicity is increased to Z=0.02, the 
escape fraction is significantly reduced to 〈

〉∼ , as young stars are enshrouded by 
their birth clouds for a longer period of time. On 
the other hand, increasing the gas mass by a 
factor of 5 leads to 〈

〉∼ , as LyC photons 
are only moderately absorbed by the thicker disk. 
Our experiments seem to suggest that high 

metallicity is primarily responsible for the low 
escape fractions observed from LBGs, supporting 
the scenario in which the escape fraction has a 
negative correlation with halo mass. Indeed, our 
simulated galaxy with the typical metallicity of 
LBGs (Z=0.006) shows the relative escape fraction 
of 8%, consistent with recent observations of 
galaxies with   . 
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The AGN unification model suggested the 
presence of obscuring material, a dusty torus, to 
explain the various types of AGN. IR SED model 
fitting is a crucial tool to probe the structure and 
properties of the dusty torus. We use a sample of 
16 local quasi-stellar objects in Martinez-Paredes 
et al. (2017) with obtained NIR and MIR 
high-angular resolution (~0.3'') imaging data from 
EMIR, CIRCE and CanariCam on the 10.4-m Gran 
Telescopio CANARIAS (GTC) while 4 objects have 
NIR high-angular resolution photometry from 
NICMOS/HST from the literature. The unresolved 
NIR emission from the NIR image analysis and 
low-resolution Spitzer/IRS spectra are used to 
construct NIR-MIR SEDs covering a larger spectral 
range. We investigate the sensitivity of the 
geometrical (e.g. viewing angle) and physical 
parameters (e.g. optical depth) of the clumpy dusty 
torus model of Nenkova et al. and the clumpy 
disk+outflow model of Hoenig et al. We aim to 
investigate the minimal dataset needed to well 
constrain the parameters of the models and derive 
the properties of the dusty torus. These results will 
allow us to plan future observations for a larger 
sample of high luminosity AGNs with the James 
Webb Space Telescope and the Giant Magellan 
Telescope.
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Most of the galaxy mass is known to be occupied 
by dark matter.  However,  it is difficult to directly 
measure the mass and distribution of dark matter 
in a galaxy. Recently, the velocity dispersion of the 
stellar population in a galaxy’s center has been 
suggested as a possible probe of the mass of the 
dark matter halo. In this study, we test and verify 
this hypothesis using the kinematics of the satellite 
galaxies of isolated galaxies. We use the 
Friends-of-Friends (FoF)algorithm to build a 
catalog of primary galaxies and their satellite 
galaxies from the Sloan Digital Sky Survey (SDSS) 
DR 12. We calculate the dynamical mass of the 
primary galaxies from the velocity dispersion of 
their satellite galaxies.  We then investigate the 
correlation between the dynamical mass and the 
central velocity dispersion of the primary galaxies. 
The stellar velocity dispersion of the central host 
galaxies has a strong linear correlation with the 
velocity dispersion of their satellite galaxies. Also, 
the stellar velocity dispersion of the central galaxy 
is strongly correlated with the dynamical mass of 
the galaxy, which can be described as a power law. 
The results of this study show that the central 
velocity dispersion of the primary galaxies is a 
good proxy for tracing the mass of dark matter 
halo.
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We present the distance measurements of two 
spiral galaxies NGC 4517, NGC 4592, and 
neighboring dwarf galaxies found in Hyper 
Suprime-Cam Subaru Strategic Program 
(HSC-SSP) wide field survey data. Distances to NGC 
4517 and NGC 4592 are measured by the Tip of the 
Red Giant Branch method from archival Hubble 
Space Telescope data; 9.00

 Mpc for NGC 4517 
and 8.90

 Mpc for NGC 4592. The spatial 
distance between NGC 4517 and NGC 4592 is 300 
kpc, which is close enough for them to be 
considered as a group (NGC 4517 group). Using 
resolved stellar photometry and Surface Brightness 
Fluctuation (SBF) method with HSC-SSP data, we 
estimate the distances to three other dwarf 
galaxies and confirm that they are members of the 
group. Velocities of three of the galaxies in the 
NGC 4517 group show that this group is one of the 
galaxy groups in the near side of the Virgo Cluster 
infall region.
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We present a possible bias in the estimation of  
velocity dispersions for galaxy groups due to the 
contribution of subgroups which are infalling into 
the groups. We execute a systematic search for 
flux-limited galaxy groups and subgroups based on 
the spectroscopic galaxies with r < 17.77 mag of 
SDSS data release 12,  by using DBSCAN 
(Density-Based Spatial Clustering of Application 
with Noise) and Hierarchical Clustering Method 
which are well known unsupervised machine 
learning algorithm. A total of 2042 groups with at 
least 10 members are found and ~20% of groups 
have subgroups. We found that the estimation of 
velocity dispersions of groups using total galaxies 
including those in subgroups are underestimated 
by ~10% compared to the case of using only 
galaxies in main groups. This result suggests that 
the subgroups should be properly considered for 
mass measurement of galaxy groups based on the 
velocity dispersion.
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SCUBA-2 North Ecliptic Pole survey, one of the 
ongoing JCMT large programs, is designed to 
obtain 850 ㎛ imaging data over ~4 deg2 around the 
NEP based on the AKARI NEP-Wide survey. By 
August 2019, the program is 50 % complete in 
terms of observing time, increasing the 
submillimeter coverage by a factor of 2 with the 
comparable depth. The rms measured in the 
deepest center is 0.92 mJy/beam, slightly above the 
850 ㎛ confusion limit. With 4 σ detection, the 
source count is 50 % complete at 9 mJy. The 
surface density of submillimeter galaxies at this 
flux limit is 200 deg-2. Multi-wavelength 
identification of the 850 ㎛ sources was done 
through the likelihood analysis based on the 


