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[%IS-01] Puzzles of Astronomical Spectroscopic Results
o] Az}

Seoul National University

Review briefly results of the solar and stellar chemical abundances from the high
resolution spectroscopy and discuss the solar composition problem and puzzles of the
astronomical spectroscopic results.
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Z2IT-02] Astronomy in Antarctica

Michael Burton
School of Physics, University of New South Wales, Australia

The high Antarctic plateau is the driest and coldest environment on the surface of the
Earth and offers superlative conditions for the conduct of a wide range of astronomical
observations, from optical to millimetre wavebands. This includes, especially, the infrared
- where the sky background is greatly reduced from temperate sites - and the
sub—millimetre / THz bands - where new or cleaner atmospheric windows can be viewed
through. Astronomical observations have now been conducted from five locations on the
Antarctic plateau - the South Pole, Domes A, C and F, and Ridge A. Ambitious plans for
the construction of observatories there have been announced. An IAU Symposium on
"Astrophysics from Antarctica” featured as part of last year’s IAU General Assembly in
Beijing. This talk will provide an overview of astronomy in Antarctica, describing the
special conditions that make some forms of observation particularly favourable there, and
discuss the development of observatories on the Antarctic plateau and the plans for their
future development.
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[ZIT-03] Cosmic Evolution of Submillimeter Galaxies and
Their Effects on the Star Formation Rate Density

Sungeun Kim
Department of Astronomy & Space Science, Sejong University, South Korea

Development of bolometer array and camera at millimeter and submillimeter
wavelengths plays an important role for detecting submillimeter galaxies (SMGs) which
appear to be very bright at the submillimeter and millimeter wavelengths. These SMGs,
luminous infrared galaxies detected at mm/submm wavelengths seem to be progenitors of
present-day massive galaxies and account for their considerable contributions to the light
from the early universe and their expected high star formation rates (SFRs) if there is a
close link between the SMG phenomena and the star formation activities and the
interstellar dust in galaxies is mainly heated by the star light. In this talk, we review
assembly of SMGs compiled with observations using the bolometer arrays and cameras
and investigate their spectral energy distribution fits including the data at other
wavelengths which trace the photometric properties and the red-shift distribution of
galaxies. We find that these bright SMGs significantly contribute to the cosmic star
formation rate density at red-shifts of 2-3 (about 8 %) for the spatial distribution of these
galaxies.

This research was supported in part by Mid-career Researcher Program through the
National Research Foundation of Korea (NRF) funded by the Ministry of Education,
Science and Technology 2012-0466.
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[ZIT-04] Activity of Korea Astronomy Society in Search
for Extrasolar Planets
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[FGC-01] Direct Determination of Expansion History Using Redshift
Distortions

g
Al ol 74

We investigate the direct determination of expansion history using redshift distortions
without plugging into detailed cosmological parameters. The observed spectra in redshift
space include a mixture of information: fluctuations of density-density and
velocity-velocity spectra, and distance measures of perpendicular and parallel components
to the line of sight. Unfortunately it is hard to measure all the components simultaneously
without any specific prior assumption. The degeneracy breaking, between the effect of
cosmic distances and redshift distortions for example, depends on the prior we assume.
An alternative approach is to utilize the cosmological principle inscribed in the heart of
the Friedmann-Lematre-Robertson-Walker (hereafter FLRW) universe, that is, the
specific relation between the angular diameter distance and the Hubble parameter, in this
degeneracy breaking.

[+GC-02] Spectroscopy of Early-Type Host Galaxies of Type Ia
Supernovae

Yijung Kang, Dongwook Lim, Young-Lo Kim, Chul Chung and
Young-Wook Lee
Center for Galaxy Evolution Research & Department of Astronomy, Yonsei University

The presence of dark energy, suggested from Type Ia supernovae (SNe) cosmology, is
the most pronounced astronomical discovery made during the past decade. The basic
assumption of this discovery is that the look-back time evolution of SNe luminosity
would be negligible after light-curve correction. Several recent works, however, show
that there are some differences in Hubble residual among host galaxies having different
morphology and mass, indicating that SNe luminosity might be affected by population
age. In order to investigate this more directly, we are continuing the YONSEI (YOnsei
Nearby Supernovae Evolution Investigation) project, where we are obtaining
low-resolution spectra of some 60 nearby early-type host galaxies. The early-type
galaxies are preferred because the mean population ages and metallicities can be
estimated from the absorption lines, and they are less affected by dust extinction. In this
talk, we will report our progress in determining the ages and metallicities of host galaxies
to investigate their correlation with the Hubble residual.
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[*GC-03] The Origin of the Dispersion in the Size Distribution of Red
Early-Type Galaxies

Joon Hyeop Lee!, Minjin Kim"?, Chang Hee Ree!, Sang Chul Kim', Jong Chul
Lee!', Hye-Ran Lee'”, Hyunjin Jeong!, Kwang-Il Seon!, Jaemann Kyeong!,
Kyuseok Oh’

Korea Astronomy and Space Science Institute, Korea, °The Observatories of the
Carnegie Institution for Science, USA, *University of Science and Technology, Korea,
YYonsei University, Korea

The sizes of galaxies are known to be closely related with their masses, luminosities,
redshifts and morphologies. However, when we fix these quantities and morphology, we
still find large dispersions in the galaxy size distribution. We investigate the origin of
these dispersions for red early-type galaxies, using two SDSS-based catalogs. We find
that the sizes of faint galaxies (log(Mgyn/Me) < 10.3 or M;>-19.5) are affected more
significantly by luminosity, while the sizes of bright galaxies (log(Mayn/Me) > 11.4 or
M,<-21.4) are by dynamical mass. At fixed mass and luminosity, the sizes of low—mass
galaxies (log(Mgyn/Mo) ~ 1045 and M, -19.8) are relatively less sensitive to their colors,
color gradients and axis ratios. On the other hand, the sizes of intermediate-mass
(log(Mgyn/Me) ~ 10.85 and M,”-20.4) and high-mass (log(Mgyn/Me) ~ 11.25 and M, -21.0)
galaxies significantly depend on those parameters, in the sense that larger red early-type
galaxies have bluer colors, more negative color gradients (bluer outskirts) and smaller
axis ratios. These results indicate that the sizes of intermediate- and high-mass red
early-type galaxies are significantly affected by their recent minor mergers or rotations.
Major dry mergers also may have influenced on the size growth of high-mass red
early-type galaxies.

[*GC-04] EFFECT OF SECOND GENERATION POPULATIONS ON

THE INTEGRATED COLOR OF METAL-RICH GLOBULAR
CLUSTERS IN EARLY-TYPE GALAXIES

Chul Chung, Sang-Yoon Lee, Suk—Jin Yoon, and Young-Wook Lee
Department of Astronomy & Center for Galaxy Evolution Research, Yonsei University

The mean color of globular cluster (GCs) systems in early-type galaxies (ETGs) is, in
general, bluer than the integrated color of field stars in their host galaxies. Recently,
Goudfrooij & Kruijssen (2013) reported that even red GCs in the ETGs show bluer colors
than their host field stars and suggested the different initial mass function (IMF) for red
GCs and field stars to explain the observed offset in color. Here we suggest an alternative
scenario that explains the observed color offsets between red GCs in ETGs and the field
stars in the parent galaxies without invoking to the variation of the IMF. We find that the
inclusion of second-generation (SG) helium-enhanced populations in the model fully
explains the observed color offset between red GCs and field stars in the host galaxies.
We have also tested the effect of the IMF slope on our models, but the effect is relatively
small compared to the effect of the SG population. Our new model suggests that, in order
to explain far-UV strong metal-rich GCs in M87 and the observed color offset between
metal-rich GCs and the field stars in ETGs simultaneously, the inclusion of the SG
populations with enhanced helium abundance is a more natural solution than the model
that only adopted variations in the IMF.

30 / Bull. Kor. Astron. Soc. Vol. 38 No. 1, Apr. 2013
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[*GC-05] Reliability of the Tremaine-Weinberg Method
for Measuring Multiple Pattern Speeds in Barred-Spiral Galaxies

Yonghwi Kim, Woong-Tae Kim
CEOU, Astronomy Program, Dept. of Physics & Astronomy, Seoul National University

Barred-spiral galaxies possess double patterns: a bar and spiral arms. While their
angular speeds play an important role in governing gas dynamical evolution of barred
spiral galaxies, there is no direct way to observe them. The Tremaine-Weinberg (TW)
method has been one of the most reliable indirect methods to estimate pattern speeds,
although it requires a few strict assumptions, notably one that the gas tracer is in a
quasi-steady state. In barred-spiral galaxies, however, non-steady gas flows are
significant especially when the double patterns have different angular speeds. Using
numerical models, we explore the effect of non—steady gas motions on the determination
of double pattern speeds based on the TW method. We find that the TW method is
accurate within 15% when there is only a single pattern or when double patterns have the
same angular speed. When double patterns have different speeds, on the other hand,
neglecting the non-steady flows leads to quite large errors (> 30%) in the derived pattern
speeds, and severely underestimate the real values for the viewing angle parallel to the
bar minor axis. This suggests that one should be cautious when applying the TW method
to galaxies with double patterns with different speeds.

[*GC-06] What Controls Star Formation In Nuclear Rings of Barred
Galaxies?

A9, 08
R FFHA AT HCEOU), A& 08l

We use grid-based hydrodynamic simulations to study star formation in nuclear rings
in barred galaxies. The gaseous medium is assumed to be infinitesimally thin, isothermal,
and unmagnetized. To investigate various situations, we vary the total gas content in the
bar regions and the bar growth time. We find that star formation rate (SFR) in a nuclear
ring is determined by the mass inflow rate to the ring rather than the total gas mass in
the ring. The SFR shows a strong primary burst and weak secondary bursts at early
time, and declines to small values at late time. The primary burst is caused by the rapid
gas infall to the ring due to the bar growth, with its duration and peak depending on the
bar growth time. The secondary bursts result from re-infall of the ejected gas by star
formation feedback of the primary burst. When the SFR is low, ages of young star
clusters exhibit an azimuthal gradient along the ring since star formation takes place
mostly near the contact points between the dust lanes and the nuclear ring. When the
SFR is large, on the other hand, star formation is widely distributed throughout the whole
length of the ring, with no apparent age gradient of star clusters. Regardless of SFR, star
clusters have a positive radial age gradient, with younger clusters located closer to the
ring, since the ring shrinks in size over time.
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[*GC-07] On the evolution of observable properties from equal-mass
disk merger simulations

Inchan Ji!, Sébastien Peirani® and Sukyoung Yi'
'Dept. of Astronomy, Yonsei University, Shin-chon Dong, Seodaemoon Gu, Seoul, South
Korea
“Institut d’Astrophysique de Paris (UMR 7095: CNRS & UPMC), 98 bis Bd Arago,
75014 Paris, France

We use numerical simulations to investigate the evolution of both the star formation
rate (SFR) and the observable properties of equal-mass disk merger remnants for 18
different orbital configurations. In our analysis, the photometric properties of the remnants
have been constructed by considering dust reddening effect in order to facilitate the
comparison with observational data of large surveys such as the Sloan Digital Sky
Survey (SDSS). First, we found that the detailed evolutions of merging galaxies are
different between the merging characteristics such as merging time scale, SFR history,
and burst efficiency. Around 70 $\pm$ 5 percent of gas turns into stars until the
merger—induced starburst ends regardless of merger types. Our study also suggests that
merger features involve a small fraction of stars. Merger features last roughly 3 times the
final coalescence time of galaxy mergers. For a shallower surface brightness limit, the
features seem to survive in a shorter time, which is the reason why detecting merger
features by using shallow surveys were difficult in the past.

[*GC-08] Large-Scale Environmental Effects on the Mass Assembly
of Dark Matter Halos

Intae Jung, Jaechyun Lee, and Sukyoung K. Yi
Department of Astronomy and Yonsei University Observatory, Yonsei University

We examine large-scale environmental effects on the formation and the mass growth
of dark matter halos. To facilitate this, we constructed dark matter halo merger trees
from a cosmological N-body simulation, which enabled us to trace the merger information
and the assembly history of individual halos. In fact, since the massive halos are more
likely to be distributed in denser regions than in less dense regions (Mo & White, 1996),
the large—scale environment dependence of the properties of halos can be partly originated
from the halo mass effect. In order to avoid such contamination, caused by the mass
dependence of halo properties, we carefully measured the local overdensity as the
indicator of large-scale environment, which was calculated to be as independent of halo
mass as possible. Small halos (~ 10''"""Me), which usually host isolated single galaxies,
show a notable difference on the formation time of galaxies depending on their
large-scale environments, which reconfirms Aalo assembly bias (Gao & White, 2007).
Furthermore, we investigate how this environmental effect on small halos is correlated
with the mass assembly history of galaxies by using our semi-analytic model. We found
that assembly bias in small halos does not have significant effects on the formation time
or on the star formation history of galaxies residing in those halos except for the
individual stellar mass of galaxies at z = 0. On average, isolated galaxies in high—density
regions tend to be slightly more massive than those in low-density regions. Although the
observational data from the current galaxy surveys is not yet sufficient for testing this
prediction, future galaxy surveys will be able to explore these small galaxies more
thoroughly.

32 / Bull. Kor. Astron. Soc. Vol. 38 No. 1, Apr. 2013
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[TFGC-09] The ISM properties under ICM pressure in the cluster
environment:
NGC4330, NGC4402, NGC4522, NGC4569

Bumhyun Lee and Aeree Chung
Department of Astronomy, Yonsei University

Galaxies undergo various processes in the cluster environment, which could affect their
evolution. In particular, ram pressure due to intracluster medium (ICM) can effectively
remove HI gas, which is a relatively diffuse form of interstellar medium (ISM). On the
other hand, molecular gas is not expected to get easily stripped as atomic gas since it is
denser and sitting well within the stellar disk in a deeper potential well. However, cluster
galaxies are found to be redder and more passive in star formation activity compared to
their field counterpart. This implies that molecular gas may also get affected somehow in
dense environments. In this work, we investigate molecular gas properties of a sample of
galaxies undergoing HI stripping due to the ICM. We present the 12/13 CO (2-1) data of
four spiral galaxies in the Virgo cluster at different ram pressure stripping stages,
obtained using the Sub Millimeter Array (SMA). CO morphology of the sample appears to
be highly asymmetric and disturbed. Using the ratio of different lines, we probe the
molecular gas temperature in different regions. We find higher gas temperature than the
range normally found among field galaxies. We discuss how these distinct molecular gas
properties may affect star formation and hence the evolution of the cluster galaxy
population.

[GC-10] Molecular gas content of HI Monsters

Aeree Chung!, Cheoljong Lee'?, Min S. Yun®
"Yonsei University, “University of Virginia, University of Massachusetts

We present 12CO (J = 1 — 0) observations of a set of local galaxies (0.04 < z < 0.08)
with a large cool gas reservoir, dubbed “HI Monsters”. The data were obtained using the
Redshift Search Receiver (RSR) on the Five College Radio Astronomy Observatory
(FCRAO) 14 m telescope. The sample consists of 20 galaxies with Mu>3x10""Mg
identified by the ALFALFA survey and 8 additional objects with comparable HI mass
from a separate LSB galaxy study (My>15x10"Ms). Our sample selection is purely
based on the amount of neutral hydrogen in galaxies, thereby providing a chance to study
how atomic and molecular gas relate to each other in these extremely HI-rich systems.
We have detected CO in 15 out of 20 ALFALFA selected HI Monsters and 4 out of 8
LSB HI Monsters. We present the global molecular gas properties of the sample and
discuss how their molecular gas properties correlate with their star formation activities.
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[9FGC-11] Probing Cosmic Near Infrared Background using AKARI Data

Hyun Jong Seo!, Toshio Matsumoto®, Woong—-Seob Jeong”, Hyung Mok Lee',
Shuji Matsuura®, Hideo Matsuhara®, Shinki Oyabu®, Jeonghyun Pyo’, and
Takehiko Wada®
1Seoul National University, “ISAS/JAXA, *ASIAA(Taiwan), *KASI, °Nagoya University

The first generation stars in the universe are not observed as discrete objects by using
current observational facilities, but their contributions are redshifted to the near infrared
wavelength bands at present universe. Therefore, investigation of background radiation at
near infrared is important for the study of the first stars. In this study, we present new
observations of spatial fluctuations in sky brightness toward the north ecliptic pole using
data from AKARI. Among pointed observation program of AKARI, we used two pointing
surveys named Monitor field and NEP wide field at three wavelength bands 2.4, 3.2, and
4.1 pum. To obtain spatial fluctuations from observed images, first of all, we exclude pixels
affected by resolved foreground objects and then obtain diffuse map which consists of
diffused radiation only. Because the diffuse map contains not only cosmological
components but also various foreground components, in order to detect cosmological
components, we estimate the contributions of foreground components separately. The
results of this study show that there remains excess spatial fluctuation that cannot be
explained by known foreground sources. This work is based on observations with
AKARI, a JAXA project with the participation of ESA.

[FGC-12] Excursion model for the spin distribution
of dark matter halos

Jieun Ahn', Juhan Kim? Jihye Shin®, Sungsoo S. Kim"?, and Changbom Park®
1School of Space Research, Kyung Hee University
2School of Physics, Korea Institute tor Advanced Study
JDepartment of Astronomy and Space Science, Kyung Hee University

Spin distribution of dark matter halos in a cosmological N-body simulation is well
fitted by a log-normal distribution, but the origin of the log—normal like shape is still
unknown. To understand the evolution of spin and the origin of spin distribution, we have
studied the change of the angular momentum of simulated halos through their merging
histories. First, we traced merging histories of the dark matter halos and measured the
probability distribution of the angular momentum changes from a series of simulations.
We were able to fit the angular momentum changes with the Gaussian distribution in
spaces of M, spin, AM. Using the simulated merging trees and the distribution of angular
momentum changes during the merging events, we can recover the spin distribution of
halos over the various mass scales.
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[FGC-13] Probing Cosmic Near Infrared Background using AKARI Data

Hyun Jong Seo!, Toshio Matsumoto®, Woong—-Seob Jeong”, Hyung Mok Lee',
Shuji Matsuura®, Hideo Matsuhara®, Shinki Oyabu®, Jeonghyun Pyo’, and
Takehiko Wada®
1Seoul National University, “ISAS/JAXA, *ASIAA(Taiwan), *KASI, °Nagoya University

The first generation stars in the universe are not observed as discrete objects by using
current observational facilities, but their contributions are redshifted to the near infrared
wavelength bands at present universe. Therefore, investigation of background radiation at
near infrared is important for the study of the first stars. In this study, we present new
observations of spatial fluctuations in sky brightness toward the north ecliptic pole using
data from AKARI. Among pointed observation program of AKARI, we used two pointing
surveys named Monitor field and NEP wide field at three wavelength bands 2.4, 3.2, and
4.1 pum. To obtain spatial fluctuations from observed images, first of all, we exclude pixels
affected by resolved foreground objects and then obtain diffuse map which consists of
diffused radiation only. Because the diffuse map contains not only cosmological
components but also various foreground components, in order to detect cosmological
components, we estimate the contributions of foreground components separately. The
results of this study show that there remains excess spatial fluctuation that cannot be
explained by known foreground sources. This work is based on observations with
AKARI, a JAXA project with the participation of ESA.
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[T GC-15] Dealing with gravity on galactic scales

Sascha TRIPPE
Seoul National University

I present a simple scheme for the treatment of gravitational interactions on galactic
scales. In analogy with known mechanisms of quantum field theory, I assume ad hoc that
gravitation is mediated by virtual exchange particles - gravitons - with very small but
non-zero masses. The scheme predicts the asymptotic flattening of galactic rotation
curves, the Tully-Fisher/Faber-Jackson relations, the mass discrepancy-acceleration
relation of galaxies, and the surface brightness—acceleration relation of galaxies correctly;
additional (dark) mass components are not required. The well-established empirical
scaling laws of Modified Newtonian Dynamics follow naturally from the model. The
scheme I present is not a consistent theory of gravitation; rather, it is a toy model
providing a convenient scaling law that simplifies the description of gravity on galactic
scales.

[*GC-16] Extragalactic Sciences from SPICA/FPC-S

Woong-Seob Jeong', Toshio Matsumoto™, Myungshin Imi", Hyung Mok Lee’,
Jeong-Eun Lee’, Kohji Tsumura’, Masayuki Tanaks’, Takashi Shimonishi’, Dae-Hee
Lee’, Jeonghyun Pyo', Sung-Joon Park’, Bongkon Moon', Kwijong Park’, Youngsik

Park!, Wonyong Han', Ukwon Nam', SPICA/FPC Team">>*567
'Korea Astronomy and Space Science Institute, Korea, YASIAA, Taiwan, *ISAS/JAXA,
Japan, *Seoul National University, Korea, °Kyung Hee University, Korea, °NAO],
Japan, "Kobe University, Japan

The SPICA (SPace Infrared Telescope for Cosmology & Astrophysics) project is a
next-generation infrared space telescope optimized for mid- and far-infrared observation
with a cryogenically cooled 3m-class telescope. The focal plane instruments onboard
SPICA will enable us to resolve many astronomical key issues from the formation and
evolution of galaxies to the planetary formation.

The FPC-S (Focal Plane Camera — Sciecne) is a near—infrared instrument proposed by
Korea as an international collaboration. Owing to the capability of both low-resolution
imaging spectroscopy and wide-band imaging with a field of view of 5" x 5', it has large
throughput as well as high sensitivity for diffuse light compared with JWST. In order to
strengthen advantages of the FPC-S, we propose the studies of probing population III
stars by the measurement of cosmic near-infrared background radiation and the star
formation history at high redshift by the discoveries of active star-forming galaxies. In
addition to the major scientific targets, to survey large area opens a new parameter space
to investigate the deep Universe. The good survey capability in the parallel imaging mode
allows us to study the rare, bright objects such as quasars, bright star-forming galaxies
in the early Universe as a way to understand the formation of the first objects in the
Universe, and ultra—cool brown dwarfs. Observations in the warm mission will give us a
unique chance to detect high-z supernovae, ices in young stellar objects (YSOs) even
with low mass, the 3.3um feature of shocked circumstance in supernova remnants. Here,
we report the current status of SPICA/FPC project and its extragalactic sciences.
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[TGC-17] A Study of AGN Population in Compact Groups of Galaxies

Jubee Sohn!, Ho Seong Hwang’, Myung Gyoon Lee', Gwang-Ho Lee!, Jong Chul
Lee®
'Department of Physics and Astronomy, Seoul National University, Korea
ZSmithsonian Astrophysical Observatory, Cambridge, USA
IKorea Astronomy and Space Science Institute, Korea

We present a result of a statistical studies on nuclear activities of compact group
galaxies. It is suggested that the galaxy interaction can trigger the nuclear activity by
producing the gas inflow to the center of galaxies. To understand the connection between
galaxy interaction and nuclear activity, we study the fraction of Active Galactic Nuclei
(AGN) host galaxies in compact groups, known as the most favored environment for
galaxy interaction. We select 59 spectroscopically confirmed compact groups in the SDSS
DR6. Using the emission line ratio, we determine the spectral types of compact group
galaxies and obtain the fraction of AGN-host galaxies. We compare this fraction with
those in other galaxy environments. For the early type galaxies, we find that the AGN
fraction of compact group galaxies are lower than field galaxies, but higher than cluster
galaxies. On the other hand, the AGN fraction of compact group galaxies is similar to
those for field and cluster environment for the late type galaxies. Implications of this
result will be discussed.

[+GC-18] GALAXY LUMINOSITY FUNCTION OF THE ABELL 119
CLUSTER

Youngdae Lee!, Michael Hilker’, and Soo-Chang Rey'
!Department of Astronomy and Space Science, Chungnam National University,
’European Southern Observatory, Germany

We present the galaxy luminosity function (LF) of the Abell 119 cluster. Deep images
in u, g, r bands were taken using MOSAIC 2 CCD on a Blanco 4-m telescope at CTIO.
Based on scaling relations at faint magnitudes and spectroscopy at bright magnitudes,
accurate membership of galaxies is determined. The LF is fitted by a single Schechter
function and a two components (Gauss + Schechter) function. Blue galaxies are well fitted
by a single Schechter function with steep slope (a ~ —1.55). Red galaxies in the inner,
high density region are fitted by single Schechter function with shallow slope (a ~ —
1.30), while red galaxies in the outer, low density region are well fitted by a two
components function. The different slope of LFs between the inner and outer seems to
stem from the luminosity segregation of A119 indicating larger number ratio of luminous
to faint ratio towards the cluster center. The different shape of LFs seems to be resulted
from the different composition of luminous and faint galaxies among main-cluster,
sub-cluster, and infall region.
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[ GC-19] Mid-Infrared Luminosity Function of Local Galaxies
in the North Ecliptic Pole Region

AR, old 5, et al

Seoul National University,

We present observational estimation of the infrared (IR) luminosity function (LF) of
local (z < 0.3) star-forming (SF) galaxies derived from the AKARI NEP-Wide samples.
We made an analysis of the NEP-Wide data with optical spectroscopic information
allowing an accurate determination of luminosity function. Spectroscopic redshifts for
about 1650 objects were obtained with MMT/Hectospec and WIYN/Hydra, and the
median redshifts is about 0.22 . To measure the contribution of SF galaxies to the
luminosity function, we excluded AGN sample by comparing their SEDs with various
model template. Spectroscopic redshifts and the AKARI's continuous filter coverage in the
mid-IR (MIR) wavelength (2 ~ 25 micron) enable us to avoid large uncertainties from
the mid-IR SED of galaxies and corresponding k-corrections.

The 8-micron luminosity function shows a good agreement with the previous works in
the bright-end, whereas it seems not easy to constrain the faint-end slope. The
comparison with the results of the NEP-Deep data (Goto et al. 2010) suggests the
luminosity evolution to the higher redshifts, which is consistent with the down-sizing
evolutionary pattern of galaxies.

[*GC-20] High redshift clusters in ELAIS N1 fields

Minhee Hyun, Myungshin Im, Jae-Woo Kim
CEOU/Dept. of Physics & Astronomy, Seoul National University

Galaxy clusters, the largest gravitationally bound systems, are an important means to
place constraints on cosmological models and study the evolution and formation of
galaxies and their large scale distribution. We report results from our study of galaxy
clusters in the European Large Area ISO Survey Northl(ELAIS-NI1) field, covering a sky
area of 8.75deg’>. We combine multi-wavelength data from the UKIRT Infrared Deep Sky
Survey Deep Extragalactic Survey (UKIDSS DXS, JK bands), Spitzer Wise-area InfraRed
Extragalactic survey (SWIRE, Optical-Infrared bands), and CFHT (z band). The
photometric redshifts are derived from these datasets and are used to search for high
redshift galaxy cluster candidates. Finally, we provide new candidates of galaxy clusters
at redshifts 1.0 < z < 1.5.
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[T GC-21] Enhanced Nitrogen in Morphologically Disturbed Blue
Compact Galaxies at 0.20 < z < 0.35: Probing Galaxy Merging Features

Jiwon Chung!, Soo-Chang Rey!, Eon-Chang Sung’, Bum-Suk Yeom!, Andrew
Humphrey®, Wonhyeong Yi', Jaemann Kyeong?

!Department of Astronomy and Space Science, Chungnam National University, Daejeon
305-764. *Korea Astronomy and Space Science Institute, Daejeon 305-348, Korea
JCentro de Astrofisica da Universidade do Porto, Rua das Estrelas, 4150-762, Porto,
Portugal

We present a study of correlations between the elemental abundances and galaxy
morphologies of 91 blue compact galaxies (BCGs) at z=0.20-0.35 with Sloan Digital Sky
Survey (SDSS) DR7 data. We classify the morphologies of the galaxies as either
"disturbed’ or 'undisturbed’, by visual inspection of the SDSS images, and using the Gini
coefficient and M20. We derive oxygen and nitrogen abundances using the Te method.
We find that a substantial fraction of BCGs with disturbed morphologies, indicative of
merger remnants, show relatively high N/O and low O/H abundance ratios. The majority
of the disturbed BCGs exhibit higher N/O values at a given O/H value compared to the
morphologically undisturbed galaxies, implying more efficient nitrogen enrichment in
disturbed BCGs. We detect Wolf-Rayet (WR) features in only a handful of the disturbed
BCGs, which appears to contradict the idea that WR stars are responsible for high
nitrogen abundance. Combining these results with Galaxy Evolution Explorer (GALEX)
GR6 ultraviolet (UV) data, we find that the majority of the disturbed BCGs show
systematically lower values of the Ha to near-UV star formation rate ratio. The
equivalent width of the HB emission line is also systematically lower in the disturbed
BCGs. Based on these results, we infer that disturbed BCGs have undergone star
formation over relatively longer time scales, resulting in a more continuous enrichment of
nitrogen. We suggest that this correlation between morphology and chemical abundances
in BCGs is due to a difference in their recent star formation histories.
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[£GC-22] Photometry of dwarf galaxies in the Leo HI gas ring

Myo Jin Kim!, Aeree Chung!, J oon Hyeop Lee?, Sungsoon Lim®
Minjin Kim**, Jong Chul Lee?, Jongwan Ko’ Soung-ChulYang®
'Department of Astronomy, Yonsei University, °Korea Astronomy and Space Science
Institute, “Seoul National University, *The Observatories of the Carnegie Institution of
Washington

The HI ring serendipitously found in the Leo I galaxy group is unique in size in the
Local Universe. It is “200kpc in diameter with MHI~1.67 x 109M ©, surrounding a pair of
early type galaxies M105 and NGC 3384. Its origin is still under debate whether it is the
remnant of formation of a galaxy group (primordial) or formed from stripped material
during galaxy-galaxy interaction (tidal origin). Intriguingly a number of dwarf galaxies
have been identified along the gas ring (with or without optical counterpart). Various
properties of these dwarf galaxies such as dark matter content, color, and/or metallicity
will allow us to pin down the origin of this large scale HI ring. We have obtained a
mosaicked CFHT MegaCam image and the EVLA HI cube of the large scale gas ring. In
this work we present optical and gas properties of dwarf galaxies identified in the CFHT
data.

[E£GC-23] Progress Report on the Relationship Between the Bright and
Faint Galaxies in Abell 3659

Hye-Ran Lee'?, Joon Hyeop Lee!, Minjin Kim"?, Seulhee Oh* Chang Hee

Ree!, Hyunjin Jeong', Jaemann Kyeong!, Sang Chul Kim'! Jong Chul Lee!,

Jongwan Ko!, Byeong-Gon Park'”, Eon-Chang Sung!, Yun-Kyeong Sheen®
'Korea Astronomy and Space Science Institute, “University of Science and

Technology, *Carnegie observatories, *Yonsei University, *University of Concepcion,
Chile

The properties of bright galaxies are closely related to those of their nearby neighbors
and satellite galaxies. In addition, the properties of galaxies in clusters are known to be
strongly affected by the cluster environment. These two environmental effects raise a
question: how significantly do nearby neighbors and satellite galaxies affect the properties
of bright galaxies in a cluster? To address this issue, we reduce and analyze the deep and
wide-field images of Abell 3659 (z ~ 0.0907) in the g’ and r’~ bands obtained using
IMACS on the Magellan (Baade) 6.5m telescope. The main goal of this study is to find
out the relationship between the properties of bright galaxies and those of fainter
companion galaxies in a cluster. This poster is a progress report, in which we present the
sample selection and the preliminary results.
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[£GC-24] Astrophysical Origin of Cosmic Magnetism
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[®2GC-25] DEMOGRAPHICS OF SLOAN DIGITAL SKY SURVEY
GALAXIES
ALONG THE HUBBLE SEQUENCE

Jun-Sung Moon, Hong-Geun Kim, Hyunseop Choi, Kyuseok Oh, Sukyoung K. Yi
Department of Astronomy, Yonser University, Seoul 120-749, Korea

We present the statistical properties of a volume-limited sample of 7,429 nearby (z =
0.033 - 0.044) galaxies from the Sloan Digital Sky Survey Data Release 7. By performing
a visual inspection, we classified our sample galaxies according to the Hubble sequence
(Hubble 1926, 1936). Then we excluded apparently smaller and flatter galaxies from our
database because morphology classification on them turned out to be difficult. Our results
cover structural (e.g. concentration index, color, magnitude, stellar mass, etc.),
spectroscopic (e.g. velocity dispersion, HB absorption line, Fe absorption line, Mg
absorption line, accretion rate, Ha emission line, etc.), and environmental (e.g. density,
etc.) properties of each morphology type based on morphology distribution. For this
analysis, we used the recent re-measurements of spectral line strengths by Oh and
collaborators (2011). Our statistics confirm the up-to-date understanding on galaxy
populations, e.g., correlations between morphology and line strengths and in turn derived
ages and so on.
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[XGC-26] Progress Report : Quantifying and Classifying Peculiarity
of Cluster Galaxies

Seulhee Oh!, Sukyoung K. Yi!, Yun-Kyeong Sheen’, Jaemann Kyeong®,
Eon-Chang Sung®, Luis C. Ho', Minjin Kim®, Byeong-Gon Park®
!Department of Astronomy, Yonsei University, “University of Concepcion,
IKorea Astronomy and Space Science Institute, ‘Carnegie Observatories

In the LCDM paradigm, hierarchical merging is thought to play a key role in the
formation and evolution of massive galaxies. Theoretical and observational studies
suggest that massive galaxies started forming at high redshifts and were assembled via
numerous mergers. Galaxy clusters are the sites where the most massive galaxies are
found and the most dramatic merger histories are embedded. The previous work of Sheen
et al. (2012) identified via visual inspection many massive galaxies with merger features
in clusters, which surprised the community. In this study we aim to quantify peculiarity
of galaxies to pin down the merger frequency in cluster environments more objectively.
We have performed optical deep imaging of 4 Abell clusters by using IMACS f/2 on a
Magellan Badde 6.5-m telescope. For the galaxies in our data, we applied GALFIT
algorithm, which fits analytic models to galaxy data, and we analyzed their residuals. We
present the preliminary results of our sample galaxies.

[£GC-27] F-GAMMA with KVN

Songyoun Park?, Bong Won Sohn'
'Korea Astronomy and Space Science Institute, Daejeon 305-348, Republic of Korea
“Department of Astronomy, Yonsei University, Seoul 120-749, Republic of Korea

The F-GAMMA (FERMI-GST AGN Multi-frequency Monitoring Alliance) project is a
program for the monthly monitoring of the broad-band spectra of currently about 90
selected Fermi-GST AGNs. F-GAMMA utilizes several facilities in ¢cm, mm, sub-mm,
infrared and optical bands, achieving an unprecedented coverage for the study of the
spectral evolution of powerful relativistic jets in AGNs. The KVN joined the F-GAMMA
project in May 2011, aiming to monitor flux density at 22 and 43 GHz. We present the
preliminary results of flux density variability, evolution of spectral index, and modulation
index.
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[XGC-28] Search for Very Fast Variability in AGN Radio Light Curves

Taeseok Lee!, Sascha Trippe!, Bong Won Sohn?, Sang-Sung Lee?,
Do-Young Byun?, Junghwan Oh'
!Seoul National University
’Korea Astronomy and Space Science Institute

We present here the preliminary results of the fast variability of AGN radio light
curves. The shortest time scale of minute in AGN light curves is needed to probe the
AGN activity for a few reasons; First, to check if there is any kind of shortest time scale
activity. Secondly, to find out what high frequency end of AGN spectra look like. For the
last, to see the time delay at several wavelength bands and the change of the spectral
index with time. The observation was conducted with three KVN(Korea VLBI Network)
antennas with single dish cross scan mode. In order not to lose the target at any given
time, whenever one station needs to observe the calibrator, the other station is on the
target. Though the detailed data reduction is still going on, there might exist varying
feature in the radio light curve. The more fine calibration will be done in near future and
another good data set is ready for the reduction.

[E£GC-29] Local Environmental Effects on AGN Activities

Jaemin Kim and Sukyoung K. Yi
Department of Astronomy, Yonser University, Korea

The local environmental effects on the triggering of active galactic nucleus(AGN)
activity has been studied with many authors, but there still be controversy. We
perform statistical analysis for nearby(0.01 < z < 0.05) volume limited(Mr < -19)
samples with visual inspection based on Sloan Digital Sky Survey Data Release7. We
inspect 60,000 galaxy images visually to find peculiar objects which show not only
ongoing merging features and tidal features, but also post merging features like ring
or shell structures. We found that these peculiar features were shown at least 2
times more frequently among AGN host galaxies than non AGN galaxies, and this
trend was still visible when galaxy properties such as color or stellar mass are fixed.
Furthermore, L[OIII] and L(Ha) of peculiar galaxies are found to be more increased
than those of normal galaxies. In order to ensure this results, we also checked it for
a smaller subsample with “2mag deeper monochromatic images provided from SDSS
Stripe82 database, and found consistent results. At last, we perform the same work
for pair(r_p<80kpc/h, delta_v<200km/s) systems. Because of some pair systems
which do not interact gravitationally in actuality but fulfill the criteria for
identification of pair system, the trends are found to be slightly weaker. We also
found that line luminosities are increased consistently as projected distance between
central and companion galaxy decreased, and as companion color gets bluer. Overall,
the results of this study tell us that the local environment of galaxies affect the
frequency as well as the strength of AGN activity. Local environmental effects,
however, may not be the dominant triggering mechanism for AGN activity since the
majority of peculiar galaxies are non AGN galaxies.

S AEes|E A138¢ 15, 2013\ 44 / 43



=3
ke
i
i
P

2 (92T AW/ STFE)

[ GC-30] Preliminary results of 8 GHz GMVA observations on AGN
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We present the preliminary results from 8 GHz GMVA observations on 2 AGN -
0954+658 and 0716+714. The observation was taken with the Global mm-VLBI Array in
Oct. 2010, with dual polarization mode. The aim of the observation is to produce the
polarization maps of the sources, with the Stokes parameters - I, Q, U and V. The final
results will be used for estimating the strength of the intrinsic magnetic field and the
geometries of AGN jets.

[£GC-31] HOW TO MONITOR AGN INTRA-DAY VARIABILITY
AT 230 GHZ

Kim Jae-Young, Sascha Trippe
Seoul National University

We probe the feasibility of high-frequency radio observations of very rapid flux
variations in compact active galactic nuclei (AGN). Our study assumes observations at
230 GHz with a small 6-meter class observatory, using the SNU Radio Astronomical
Observatory (SRAQO) as example. We find that 33 radio-bright sources are observable
with signal-to—noise ratios larger than ten. We derive statistical detection limits via
exhaustive Monte Carlo simulations assuming (a) periodic, and (b) episodic flaring flux
variations on time-scales as small as tens of minutes. We conclude that a wide range of
flux variations is observable. This makes high-frequency radio observations - even with
small observatories - a powerful probe of AGN intra—day variability; especially, those
observations complement observations at lower radio frequencies with larger
observatories like the Korean VLBI Network (KVN).
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We present a test of the emission statistics of active galactic nuclei (AGN), probing the
connection between the red-noise temporal power spectra and multi-modal flux
distributions known from observations. We simulate AGN lightcurves under the
assumption of uniform stochastic emission processes for different power-law indices of
their respective power spectra. For sufficiently shallow slopes (power-law indices beta <
1.0), the flux distributions (histograms) of the resulting lightcurves are approximately
Gaussian. For indices corresponding to steeper slopes (beta = 1.0), the flux distributions
become multi-modal. This finding disagrees systematically with result of recent mm/radio
observations. Accordingly, we conclude that the emission from AGN does not necessarily
originate from uniform stochastic processes even if their power spectra suggest otherwise.
Possible mechanisms include transitions between different activity states and/or the
presence of multiple, spatially disconnected, emission regions.
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[%IM-01] Effect of Dark Matter on the Collision of High Velocity
Clouds with the Galactic Disk
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High velocity clouds (HVCs) are H I clouds that move with large speed (IVisg 1>100
km/s) in the halo of the Milky Way. It is now evident that at least some populations of
HVCs originated from extragalactic sources, either primordial gas left over from the
galaxy formation or gaseous material stripped off from other galaxies closely passing by
the Milky Way. HVCs with extragalactic origin play an important role in the star
formation of the Milky Way when they eventually collide with the disk of the Milky Way.
Although it is still observationally controversial whether HVCs are surrounded by dark
matter or not, it is theoretically interesting to investigate the effect of dark matter on the
collision of HVCs with the disk of the Milky Way. We model this scenario by using
hydrodynamic simulations and search for proper parameters that explain the currently
available observations such as the Smith Cloud that is thought to have collided with the
Galactic disk already.

[7IM-02] Instability of Evaporation Fronts in the Interstellar Medium

Jeong-Gyu Kim!, Woong-Tae Kim!
!Department of Physics and Astronomy, Seoul National University

The neutral component of the interstellar medium (ISM) is segregated into the cold
neutral medium (CNM) and warm neutral medium (WNM) as a result of thermal
instability. It was found that the CNM--WNM evaporation interface, across which the
CNM undergoes thermal expansion, is linearly unstable to corrugational disturbances, in
complete analogy with the Darrieus-Landau instability (DLI) in terrestrial flames. To
explore dynamical consequences of the DLI in the ISM, we perform a linear stability
analysis of the DLI including the effect of thermal conduction as well as nonlinear
hydrodynamic simulations. We find that the DLI is suppressed at short length scales via
heat transport. The linear growth time of the fastest growing mode is proportional to the
square of the evaporation flow speed of the CNM relative to the interface and is typically
>10 Myr. In the nonlinear stage, perturbations grow into cusp-like structure protruding
toward the WNM, and soon reach a steady state where the evaporation rate is increased
by a factor of 2 compared to the initial state. We demonstrate that the amplitude of the
interface distortion and enhancement in evaporation rate are determined primarily by the
density ratio between the CNM and WNM. Given quite a long growth time and highly
subsonic velocities at saturation, the DLI is unlikely to play an important role in the ISM
dynamics.
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[TIM-03] Long-Term Evolution of Decaying MHD Turbulence
in the Multiphase ISM

Chang-Goo Kim, Shantanu Basu
Department of Physics and Astronomy, University of Western Ontario

Supersonic turbulence is believed to decay rapidly within a flow crossing time
irrespective of the degree of magnetization. However, this consensus of decaying
magnetohydrodynamic (MHD) turbulence relies on local isothermal simulations, which are
unable to investigate the role of global magnetic fields and structures. Utilizing
three-dimensional MHD simulations including interstellar cooling and heating, we
investigate decaying MHD turbulence within cold neutral medium sheets embedded in
warm neutral medium. Early evolution is consistent with previous studies characterized
rapid decay of turbulence with the decaying time shorter than a flow crossing time and
power-law temporal decay of turbulent kinetic energy with slope of —1. If initial magnetic
fields are strong and perpendicular to the sheet, however long term evolutions of Kinetic
energy shows that a significant amount of turbulent energy still remains even after ten
flow crossing times, and decaying rate is reduced as field strengths increase. We analyse
power spectra of remaining turbulence to show that incompressible, in—plane motions
dominate.

[*IM-04] High-Resolution Simulations
of the Nuclear Star-Forming Ring

Sungsoo S. Kim!, Takayuki R. Saitoh?, Junichi Baba®
'Kyung Hee University, “Tokyo Institute of Technology

We have performed a set of high-resolution simulations of nuclear star—forming ring
that results in an inward gas migration from the galactic disk. Our simulations consider
gas heating/cooling, star formation, and supernova feedback. The galactic potential was
obtained from a snapshot of a 6.3 million particle simulation of a galactic disk at 1 Gyr,
which manifests spiral arms and pseudo-bulge. The potential was modeled with a
combination of 3-dimensional spherical (for the pseudo-bulge) and 2-dimensional
cylindrical (for the disk) multipole expansion technique. With such a potential model, one
can easily set up various realistic 3-dimensional potential models by slightly changing the
expansion coefficients. We have performed a set of simulations with a few million gas
particles covering the central "6 kpc of the disk for different pseudo-bulge sizes and
non-axisymmetry, and we report the dependence of the gas inflow rate, size of the
star-forming ring, and star-formation rate in the ring on the size and strength of the
non-axisymmetry in the bulge.
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[7-IM-05] The Origins of the Warm Ionized Medium/Diffuse
Ionized Gas

A3A! Adolf Witt?
I8l 3o 74, “University of Toledo

It is known that the diffuse Ha emission outside of bright H II regions not only are
very extended, but also can occur in distinct patches or filaments far from H II regions,
and the line ratios of [S II] A6716/Ha and [N II] A6583/Ha observed far from bright H II
regions are generally higher than those in the H II regions. These observations have been
regarded as evidence against the dust-scattering origin of the diffuse Ha emission
(including other optical lines), and the effect of dust scattering has been neglected in
studies on the diffuse Ha emission. However, as opposed to the previous contention, the
expected dust-scattered Ha halos surrounding H II regions are, in fact, in good agreement
with the observed Ha morphology. We find that the observed line ratios of [S IIl/Ha, [N
IIl/Ha, and He I A5876/Ha in the diffuse ISM accord well with the dust-scattered halos
around H II regions, which are photoionized by late O- and/or early B-type stars. We
also demonstrate that the Ha absorption feature in the underlying continuum from the
dust-scattered starlight ("diffuse galactic light”) and unresolved stars is able to
substantially increase the [S IIl/Ha and [N IIl/Ha line ratios in the diffuse ISM.

[FIM-06] Ortho-to-Para Ratio Studies of Shocked H; Gas Observed
from Two Supernova Remnants IC 443 and HB 21

Jong-Ho Shinn', Ho-Gyu Lee?, Dae-Sik Moon"*
!Korea Astronomy and Space Science Institute, “The University of Tokyo, *University of
Toronto

We present the near-infrared spectra (2.5-5.0 um) of shocked H., gas, observed with
the Infrared Camera onboard the satellite AKARI. Two supernova remnants, IC 443 and
HB 21, were observed. IC 443 shows a hint of non-equilibrium ortho-to-para ratio (OPR):
24 (-0.2, +0.3). HB 21 also shows an indication of a potential non-equilibrium OPR:
1.8-2.0. These non-equilibrium OPRs are first reported for shocked H, gas at E(v,]) >
7000 K, as far as we are aware. We concluded that the non-equilibrium OPR probably
originates from dissociative J-shocks, considering several factors such as the shock
combination requirement, the line ratios, and the possibility that H; gas can form on
grains with a non-equilibrium OPR. The difference in the collision energy of H atoms on
grain surfaces would give rise to the observed difference between the OPRs of IC 443 and
HB 21, if dissociative J-shocks are responsible for the Hy; emission. Our study suggests
that shocked-then-cooled H> gas may play as a heat reservoir with the non-equilibrium
OPR.
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[TIM-07] Near-infrared studies of iron knots in Cassiopeia A
supernova remnant: I. Spectral classification using principal
component analysis

Yong-Hyun Lee!, Bon-Chul Koo', Dae-Sik Moon?, and Michael G. Burton®
!Department of Physics and Astronomy, Seoul National University, °Department of
Astronomy & Astrophysics, University of Toronto, >School of Physics, University of New
South Wales

We have been carrying out near—infrared (NIR) spectroscopy as well as [Fe II] narrow
band imaging observations of Cassiopeia A supernova remnant (SNR). In this
presentation, we describe the spectral classification of the iron knots around the SNR.
From eight long-slit spectroscopic observations for the iron-bright shell, we identified a
total of 61 iron knots making use of a clump-finding algorithm, and performed principal
component analysis in an attempt to spectrally classify the iron knots. Three major
components have emerged from the analysis; (1) Iron-rich, (2) Helium-rich, and (3)
Sulfur-rich groups. The Helium-rich knots have low radial velocities (v, < 100 km/s)
and radiate strong He I and [Fe II] lines, that match well with Quasi-Stationary Flocculi
(QSFs) of circumstellar medium, while the Sulfur-rich knots show strong lines of oxygen
burning materials with large radial velocity up to +2000 km/s, which imply that they are
supernova ejecta (i.e. Fast-Moving Knots). The Iron-rich knots have intermediate
characteristics; large velocity with QSF-like spectra. We suggest that the Iron-rich knots
are missing "pure” iron materials ejected from the inner most region of the progenitor and
now encountering the reverse shock.

[Z£IM-08] TRAO Outer Galaxy Surey in *CO I

Lee Youngung', Kim Youngsik?, Yim Insung!, Kim Bong-Gyu!,
Kang Hyun-Woo!, Jung Jae-Hoon!, Lee Chang-Hoon!, Kim Kwang-Tae®
Tt At e, ) HA G s 61-1

Yyl HEPFe)

We present a result of “CO(1-0) survey toward the Outer Galactic Plane using the
multi-beam receiver system recently installed on the 14 m telescope at Taeduk Radio
Astronomy Observatory(TRAO). Our target region is from 1=120° to 133° and b=-1° to
+1°, and some extended regions are included where emission is still arising. All data are
on 50” grid. Velocity resolution is 0.63 km/sec, and the total velocity range is from -150
km/sec to 100 km/sec. A total of 140,000 spectra were obtained. The rms noise is about
0.18 K per channel for unsmoothed raw data. We will present a few initial results of the
survey database.
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[E£IM-09] “Dust, Ice, and Gas In Time” (DIGIT) Herschel observations
of GSS30-IRS1

Hyerin Je, Jeong—Eun Lee, DIGIT Team
School of Space Research, Kyung Hee University

As part of the DIGIT key program, we observed GSS30-IRS1, a Class I object
located in Ophiuchus (d=125 pc), with Herschel-PACS. More than 70 lines were detected:
CO lines of J=14—13 to 41—40, several H-O lines of Eu=100 to 1500 K, 16 OH lines, and
two atomic [OI] lines at 63 and 145 pm. All lines, except for [OIl, were detected only at
the central spaxel of 9.4"x9.4” while the [OIl emission is extended along the NE-SW
direction. One interesting feature in GSS30-IRS1 is that the continuum is extended
beyond PSF, unlike the line emission. For detail analysis, we apply the non-LTE LVG
model, RADEX as well as simple rotational diagrams to the detected line fluxes. We will
discuss about the physical conditions around GSS30-IRS1, learned by the line flux
analysis.

[£IM-10] HCN and HNC abundance ratio
toward three different phases of massive star formation

Mi-Hwa Jin', Jeong-Eun Lee', Kee-Tae Kim?
L School of Space Research, Kyung Hee University
? Korea Astronomy and Space Science Institute(KASI)

In the process of star formation, the density and temperature of associated material,
which are the physical conditions for the molecular chemistry, vary dramatically. As a
result, the connection between physical and chemical conditions has been used to trace
the evolutionary stages in star formation. One chemical tracer for the physical conditions
in star forming material is the [HCN]/[HNC] abundance ratio since the ratio strongly
depends on the Kkinetic temperature in molecular clouds. Here we investigate the
[HCN]/[HNC] abundance ratios in objects related to the massive star formation.

For the investigation, we carried out HCN and HN'C line observation toward
objects in three different evolutionary stages of massive star formation: Infrared dark
clouds (IRDCs), High-mass protostellar object (HMPOs), and Ultra-compact HII regions
(UCHIIs). According to our observational results, both HI13CN and HNI13C lines have
been detected toward 19 IRDCs, 25 HMPOs, and 31 UCHIIs. We will discuss about the
[HCN]/[HNC] abundance ratios in different evolutionary stages of massive star formation
and associate the results with the physical conditions of the targets.
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[ZIM-11] Small group of protostellar objects: L1251C

Jungha Kim'!, Jeong-Eun Lee!, Minho Choi®
!School of Space Research, Kyung Hee University
“Korea Asronomu and Space Science Institute (KASI)

We present molecular line observations of a small group of Young Stellar Objects
(YSOs), L1251C. Observations by Spitzer Space Telescope legacy program “From
Molecular Cores to Planet Forming Disks”(c2d; Evans et al. 2003) revealed that there are
three YSOs within ~157in L1251C: IRS1 (Class 1), IRS2 (Class II), and IRS3 (Class II).
In order to understand the molecular environment around these YSOs, we carried out the
KVN single-dish observations in HCO' J=/-0, H®CO" J=1-0, N;H' J=1-0 and HCN
J=1-0. CO J=I1-0 was also mapped in L1251C with the TRAO 14m telescope. Integrated
intensity maps of high density tracers such as H®CO" J=/-0 N,H' J=/-0 and HCN
J=1-0 show similar emission distributions, whose peaks are off from the positions of
YSOs. However, HCO" J=1-0, which is believed to trace both infall and outflow, presents
its emission distribution different from those of other molecular transitions. The line
profile of HCO" J=1-0 is superimposed by two velocity (narrow and broad) components.
The HCO' outflow map reveals multiple structures while the CO outflow map elongates
mainly along the EW direction. With the KVN single dish, the 22 GHz H,O maser
emission has been also monitored toward L1251C to find variations of the systemic
velocity and intensity with time.

[£IM-12] Outflow properties of DIGIT embedded sources

Seonmi Kang!, Jeong-Eun Lee!, Minho Choi®, Neal Evans®
LSchool of Space Research, Kyung Hee University
’Korea Astronomy and Space Science Institute
*Department of Astronomy, University of Texas at Austin

We present observational results of CO outflows towards 24 embedded young stellar
objects (YSOs), which are selected from the targets of the Herschel key program, “Dust,
Ice, and Gas in Time” (DIGIT). Molecular outflow activity, which is believed to have
strong dependence on accretion process, is the most powerful in the early embedded phase
of star formation and declines as the central protostars evolve to the main sequence stage.
In order to study the relation between the CO outflows observed in low J transitions and
the properties of protostars, we mapped the CO outflows of the selected targets in J=1-0
and J=2-1 with the 14-m TRAO telescope and the 6-m SRAO telescope, respectively. We
also compare the CO outflow momentum fluxes with the FIR molecular line luminosities
of CO, H.O, OH, and OI, which were detected by the Herschel-PACS observations.
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[EIM-13] Variability Analysis of HBC722 using Lomb-Scargle
Periodogram

Giseon Baek!, Soojong Pak' ,Joel D. Green? Yiseul Jeon®,
Changsu Choi®, Jeong-Eun Lee', Myungshin Im?®, Stefano Meschiari’
1School of Space Research, Kyung Hee University
“Department of Astronomy, University of Texas at Austin
JCEOU/Department of Physics & Astronomy, Seoul National University

We present preliminary results of the photometric variability analysis in SDSS r, 1 and
z bands for a newly confirmed FU Orionis—type object, HBC 722. We observed HBC 722
from 2011 April to 2012 November, with Camera for Quasars in Early uNiverse
(CQUEAN) attached to the 2.1m Otto Struve telescope at McDonald Observatory, USA.
The rapid cadence monitoring observations (minute timescale) were conducted in chosen
photometric nights during observation campaigns to get adequate number of samples for
short term period analysis. As this object is in active state, temperature at the inner
disk/stellar surface can be characterized by the colors between 1, i and z bands. Also, It
is theorized that a sudden cataclysmic accretion associated with FU Orionis-type outburst
can give rise to detectable “hot spots” on the central star and rotational asymmetries in
the disk instability region. Thus the periodic variabilities of three bands would trace the
stellar rotation or Keplerian rotation at the instability region of the inner accretion disk.
Additionally, the range of instabilities could be estimated on the assumption of a
temperature distribution for the HBC 722 disk. This analysis can provide a clue for
understanding enhanced disk accretion of Class II young stellar object.

[®2IM-14] The Large Magellanic Cloud Polarization Source Catalog
: Verification for quality of the catalog

Jaeyeong Kim', Soojong Pak', Minho Choi”, Michael D. Pavel’, Chaekyung Sim!
'School of Space Research, Kyung Hee University
’Korea Astronomy and Space Science Institute
*Department of Astronomy, The University of Texas at Austin

We compile a near-infrared photometric and polarimetric catalog for the 5x9 fields
(7397 x69 ") in the eastern side of the Large Magellanic Cloud (LMC). The photometric
and the polarimetric data were obtained in J, H, and Ks bands using JHKs-simultaneous
imaging polarimeter SIRPOL of the InfraRed Survey Facility (IRSF) in 2008 December
and 2011 December. We estimate quality of the data using the method and the result from
the IRSF Magellanic Clouds point source catalog which was published on 2007 June. In
this poster, we present configuration of the catalog and the results of the verification.
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[¥XIM-15] Far-infrared Study of Supernova Remnants in the Large
Megellanic Cloud

Yesol Kim', Bon-ChulKoo!, and Ji Yeon Seok®
'Department of Physics and Astronomy, Seoul National University
2Academia Sinica Institute of Astronomy and Astrophysics, Taiwan

We present preliminary results of far-infrared(FIR) study of the supernova
remnant(SNR)s in the Large Magellanic Cloud using the Herschel HERITAGE (HERschel
Inventory of The Agents of Galaxy Evolution) data set. HERITAGE provides FIR data
covering the entire LMC at 100,160, 250, 350, and 500 um. In order to confirm FIR
emission associated with SNRs, we refer to Magellanic Cloud Emission-Line Survey
(MCELS) H-alpha & SII data, Spitzer surveying the Agents of a Galaxy's Evolution
(SAGE) Multiband Imaging Photometer (MIPS) 24um & 70um data, Chandra Supernova
Remnants Catalog, and ATCA 4.8GHz continuum images of Dickel et al. (2005). Among
47 SNRs in the LMC, 7 SNRs show associated FIR emission. We present
multi-wavelength view of 5 SNRs; DEM 1249, N49, N63A, N132D, and the SNR in N4.
N49 and N132D show morphological correlation in FIR and X-ray, suggesting that the
FIR emission is from dust grains collisionally heated by X-ray emitting plasma. The FIR
emission of N63A resembles H-alpha emission, which implies that the FIR line radiation
could be dominant. The FIR images of the rest two objects, DEM L1249 and SNR in N4,
show no correlation to the other-waveband images.
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[*SF-02] High Resolution Optical Spectroscopy of FUors

Jeong—Eun Lee!, Wonseok Kang!, Sang-Gak Lee?, Hyun-11 Sung®

2

'Kyung Hee University, “Seoul National University, *Korea Astronomy and Space

Science Institute

FUors are believed in the outburst phase of the episodic accretion model with accretion
mass rates enhanced by 2-3 orders of magnitude compared to the normal classical

5 mag in

T-Tauri stars. We have been monitoring HBC 722, which was brightened by

the V band in 2010 and thus became a new FUor, with BOES. We also observed two
other FUors, FU Ori and V1057 Cyg with BOES. V1057 Cyg has been monitored in the

optical spectroscopy for decades since its outburst. We present the results of our 2-year
monitoring observations of HBC 722 in comparison with FU Ori and V1057 Cyg.

Vol. 38 No. 1, Apr. 2013
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[*SF-03] “Bluening” in Spitzer/IRAC Bands by Interstellar Extinction

Chae Kyung Sim, Sungsoo S. Kim, Jeong-Eun Lee, and Sang Joon Kim
Kyung Hee University

We analyze the behaviors of reddening vectors in the Spitzer/IRAC photometric system
for young stellar objects (YSOs) of different evolutionary stages, masses, and inclinations
using the model spectral energy distributions (SED) by Robitaille et al. As reported in
visible and near-infrared photometric systems, the magnitudes and colors of YSOs show
strong SED dependence and non-linearity. In the [8.0] band where the 9.7 um interstellar
silicate feature plays a significant role in extinction, the effective wavelength shifts
“bluewards”, not “redwards” as in most, if not all, optical and infrared bands including the
other three IRAC bands, as the extinction in Ks increases up to ~2 mag, and then
asymptotically reaches a constant value as the extinction further increases. This
“bluening” is seen when the YSO is in later evolutionary stage and/or has a stellar mass
of 72 Mg or greater. In many cases, the reddening vectors in the IRAC color-color
diagrams are prominently curved, and in some extreme cases, the colors involving the
[8.0] band becomes bluer in the beginning and then becomes redder later as the amount
of extinction increases. We also present our “suggested” extinction laws employing the
combination of a broken-power law and the 9.7 ym silicate feature, which well reproduce
the extinction behaviors observed in the IRAC bands.

[+SF-05] Optical Long-slit Spectroscopy of Parsec-scale Jets

Heeyoung Oh'?, Tae-Soo Pyo® In-Soo Yuk? Kang-Min Kim?
Sungho Lee?, Byeong-Gon Park®
University of Science & Technology, *Korea Astronomy & Space Science institute
INational Astronomical Observatory of Japan

We present the observational study of parsec—scale jets from YSOs reaching
lengths of several arc-minutes. The medium-resolution spectroscopic data were
obtained between 6000 - 7000A with BOAO long-slit spectrograph. By performing
multi-position observation, we investigated the physical variation of the jets and the
ambient gas along the whole path of the jets. The flux, electron density, ionization
fraction, and electron temperature are discussed with the estimated line ratios
between from [OI], [NII], Ho and [SII] emission lines. This study carried out with
more than 8 jets of YSOs including low- to intermediate-mass stars. We also
briefly discuss the kinematics of the outflows using spatial and spectroscopic data.
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[TST-01] Follow-up Observations of Transiting Planets using Heavy
Defocus Technique

Tobias C. Hinse', Wonyong Han', Joh-Na Yoon?, Jae Woo Lee!, Chung-Uk Lee!,
Jang-Ho Park!, Chun-Hwey Kim?®
'Korea Astronomy and Space Science Institute, °Chungbuk National University

We have carried out follow-up observations of transiting extrasolar planets using
small- to medium-sized reflectors located in Korea. Using the 0.60m telescope stationed
at CbNUO (Chungbuk National University Observatory) we have achieved a photometric
precision of 1.48 milli-magnitudes (root-mean-square scatter of data) of a HAT-P-09b
(transit duration of 3.43 hrs) transit light curve (transit depth ~ 1.3%) with V=12.3 mag
for the host star. We expect a photometric precision of 1.0 - 1.2 milli-magnitude for
brighter targets (V = 10 - 11 mag). The transit technique and its application will be
outlined. The results of test observations will be presented and the defocus technique will
be discussed.

[+ST-02] Neutron star binaries as gravitational wave sources

Chunglee Kim
Seoul National University

Compact binaries are important sources of gravitational waves. They are also prime
targets for long baseline laser interferometers. In this talk, we present latest progresses
made in the Galactic merger rate calculations for compact binaries in the Galactic disk,
with an emphasis on NS-NS binaries. For the first time, the non-recycled pulsar found in
the Double Pulsar system (PSR J0737-3039B) is included in the rate calculation. We then
discuss the prospects of detecting gravitational waves for Earth—based detectors such as
advanced LIGO (Laser Interferometer Gravitational-wave Observatory) in US and
advanced Virgo in Europe, extrapolating the Galactic rate estimates up to the detection
volume of the advanced LIGO-Virgo network, Our results support the expectation that
gravitational waves emitted from compact binary mergers will be detected within a
decade. However, the detection rate of gravitational waves associated with NS-NS
mergers is most likely to be several per year that is much smaller than what has been
previously known.

56 / Bull. Kor. Astron. Soc. Vol. 38 No. 1, Apr. 2013
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[+ST-04] Compact Binaries Ejected from Globular Clusters
as GW Sources

Yeong-Bok Bae, Chunglee Kim and Hyung Mok Lee
Department of Physics and Astronomy, Seoul National University, Seoul, Korea

Based on N-body simulations, we find out that significant fraction of dynamically
formed BH-BH (10 Me each) and NS-NS (1.4 Me ecah) binaries are ejected from
globular clusters. About 30 percent of compact stars are ejected in the form of binary.
The merging time of ejected binary depends on the velocity dispersion of globular cluster.
Some of ejected binaries have merging time-scales shorter than Hubble time and are
expected to produce gravitational waves that can be detectable by the advanced
ground-based interferometers. The merger rates of ejected BH-BH and NS-NS binaries
per globular cluster are estimated to be 3.5 and 17 per Gyr, respectively. Assuming the
spatial density of globular clusters as 84 h® clusters Mpc® and extrapolating to the
horizon distance of the advanced LIGO-Virgo network, we expect the detection rates
solely attributed to BH-BH and NS-NS with cluster origin are to be 42 and 1.7 yr',
respectively. Besides, we find out that BH-NS binary ejection hardly occurs in globular
clusters and dynamically formed compact binaries may possibly be the source of short
GRBs whose locations are far from host galaxies.
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[*ST-05] The Galactic Center: Not an Active Galactic Nucleus

Deokkeun An
Ewha Womans University

We present 10 ym — 35 um Spitzer spectra of the interstellar medium in the Central
Molecular Zone (CMZ), the central 210 pc x 60 pc of the Galactic center (GC). We present
maps of the CMZ in ionic and H» emission, covering a more extensive area than earlier
spectroscopic surveys in this region. The radial velocities and intensities of ionic lines and
H, suggest that most of the Hy 0-0 S(0) emission comes from gas along the line-of-sight,
as found by previous work. We compare diagnostic line ratios measured in the Spitzer
Infrared Nearby Galaxies Survey (SINGS) to our data. Previous work shows that
forbidden line ratios can distinguish star-forming galaxies from LINERs and AGNs. Our
GC line ratios agree with star-forming galaxies and not with LINERs or AGNs.

[+ST-06] Photometric properties of the globular cluster system
of the massive elliptical galaxy M86

Hong Soo Park and Myung Gyoon Lee
Seoul National University

We present a photometric study of the globular clusters (GCs) in the giant elliptical
galaxy MS&6 in the Virgo Cluster, using the Washington C7; images taken at the KPNO
4 m telescope. The color distribution of the GCs in M&6 is bimodal. The radial number
density profile of the blue GCs decreases more slowly as the galactocentric distance
increases than that of the red GCs. The density profile of the red GCs is similar to the
surface brightness profile of M86 stellar halo. The blue GCs have a roughly circular
spatial distribution, while the red GCs have a spatial distribution somewhat elongated,
which is consistent with the distribution of the galaxy stellar light. M86 GCs have the
negative radial color gradient because the number ratio of the blue GCs to the red GCs
increases as galactocentric radius increases. The mean color of the red GCs is similar to
that of the stellar halo. The bright blue GCs in the outer region of M&6 reveal a blue tilt
that the mean colors of the blue GCs get redder as they get brighter. We discuss these
results in comparison with other giant elliptical galaxies in the Virgo Cluster.
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[EST-07] Post-outburst observation of HBC722 in Pelican nebula

Yuna Yang!, Won-Kee Park®, Hyunil Sung? Sanggak Lee!, Tae-Seog Yoon?,
Jeongeun Lee’, Wonseok Kang®, Keunhong Park!, Dong-Hwan Cho’
'Department of physics and astronomy, Seoul National University,

“Korea Astronomy and Space Science Institute,

‘Kyunghee University, *Kyungpook National University

HBC722 (also known as LkHa 188-G4 and PTF 10qpf; A. Miller et al., 2011) is one of
the FU Orionis-like young stellar objects which outbursted in August 2010 (Semkov et
al., 2010). We have been monitoring the post-outburst phase of this object since
November 2010 with Korean Astronomy and Space Science Institute Near Infrared
Camera System (KASINICS), at Bohyunsan Optical Astronomy Observatory (BOAO).
Four filters, J, H, Ks, and H2 band, were used for this observation. We did aperture
photometry to find photometric variation. The light curve shows a long period brightness
change. After decrease of the brightness, which was reported at the KAS 2011 fall
meeting, HBC722 brightens up slowly now. However we cannot confirm any short period
variations, previously reported by Green et al (2013), due to large scatters in the obtained
light curve.

[EST-08] Wilson-Bappu Effect: Extended to Surface Gravity

Sunkyung Park!, Wonseok Kang!, Jeong-Eun Lee!, Sang-Gak Lee®
1School of Space Research, Kyung Hee University
?Astronomy Program, Department of Physics and Astronomy, Seoul National University

Wilson and Bappu found a tight correlation between the stellar absolute visual
magnitude (MV) and the width of the Ca II K emission line for late-type stars in 1957.
Here, we revisit the Wilson-Bappu relationship (hereafter, WBR) to claim that WBR can
be an excellent indicator of stellar surface gravity of late—type stars as well as a distance
indicator. We have measured the width (W) of the Ca II K emission line in high
resolution spectra of 125 late-type stars, which were obtained with Bohyunsan Optical
Echelle Spectrograph (BOES) and adopted from the UVES archive. Based on our
measurement of the emission line width (W), we have obtained a WBR of
My=33.76-18.00logW. In order to extend the WBR to be a surface gravity indicator, the
stellar atmospheric parameters such as effective temperature (Te), surface gravity (logg),
metallicity ([Fe/HI), and micro-turbulence (%, have been derived from the
self-consistent detailed analysis using the Kurucz stellar atmospheric model and the
abundance analysis code, MOOG. Using these stellar parameters and logW, we found that
logg = — 5.85 logW + 9.97 logTe—23.48 for late-type stars.
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[+SS-01] The optical spectra of zodiacal light

Hongu Yang! and Masateru Ishiguro!
!Seoul National University

Numerous dust particles are scattered in the interplanetary space of the solar system
(Interplanetary Dust Particles; IDPs). The origin of the IDPs is one of the major questions
in the solar system astronomy because IDPs are being removed from the solar system
within a few million years by photon drag. Comets and asteroids were pointed out as the
possible sources of IDPs. Although several dust supplying mechanisms from comets and
asteroids have been revealed, amount of contribution from each sources are still not clear.

Zodiacal light is sunlight scattered by IDPs. Spectra of zodiacal light can supply
important observational clue to reveal the origin of the IDPs, because comets and each
type of asteroids have different kind of spectra. However, reflectance spectrum of zodiacal
light was not measured at the wavelength of weak atmospheric contamination.

We measured the reflectance spectra of zodiacal light from 5000A to 7000A. We used
open data obtained by the Subaru/FOCAS instruments archived in the SMOKA database.
From the longslit spectrum data, we measured spectrum of sky background and estimated
flux from the sources other than the zodiacal light. We compared it with the spectra of
each type of minor bodies in the solar system, and meteorites originated from these
bodies.

[SS-02] Mass constraint and temperature estimation of eruptive
plasma in X-ray

Jin-Yi Lee!, John C. Raymond?, and Katharine K. Reeves?, Yong-Jae Moon!, and
Kap-Sung Kim'
'Kyung Hee University, Korea, *Harvard-Smithsonian Center fr Astrophysics, USA

We investigate several eruptive hot plasma observations by Hinode/XRT. Their
corresponding EUV and/or white light CME features are visible in some events. Using
those observations, we determine the mass constraints of eruptive plasma by assuming
simplified geometrical structures of the plasma. In some events, their associated
prominence eruptions and eruptive plasma were observed in EUV observations as
absorption or emission features. The absorption feature provides the lower limit to the
cold mass while the emission feature provides the upper limit to the mass of observed
eruptive plasma in X-ray and EUV passbands. We compare the mass constraints for each
temperature responses and find that the mass in EUV and XRT are smaller in their upper
or lower limit than total mass in coronagraph. About half eruptive events in XRT have no
corresponding CME, which may be due to failed eruptions or low plasma density. In
addition, some events were observed by a few passbands in X-ray, which allows the
determination of the eruptive plasma temperature using a filter ratio method. We present
the isothermal plasma temperatures by the filter ratio method. These are possibly an
average temperature for higher temperature plasma because the XRT is more sensitive in
higher temperature.
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In this study we apply Support Vector Machine (SVM) to the prediction of
geo—effective halo coronal mass ejections (CMEs). The SVM, which is one of machine
learning algorithms, is used for the purpose of classification and regression analysis. We
use halo and partial halo CMEs from January 1996 to April 2010 in the SOHO/LASCO
CME Catalog for training and prediction. And we also use their associated X-ray flare
classes to identify front-side halo CMEs (stronger than Bl class), and the Dst index to
determine geo-effective halo CMEs (stronger than -50 nT). The combinations of the
speed and the angular width of CMEs, and their associated X-ray classes are used for
input features of the SVM. We make an attempt to find the best model by using
cross—validation which is processed by changing kernel functions of the SVM and their
parameters. As a result we obtain statistical parameters for the best model by using the
speed of CME and its associated X-ray flare class as input features of the SVM:
Accuracy=0.66, PODy=0.76, PODn=0.49, FAR=0.72, Bias=1.06, CSI=0.59, TSS=0.25. The
performance of the statistical parameters by applying the SVM is much better than those
from the simple classifications based on constant classifiers.

[+SS-04] Chromospheric Sunspot Oscillations in H-alpha and Ca II
8542A

Ram Ajor Maurya
Astronomy Program, Seoul National University, Seoul 151-747, Korea

We study chromospheric oscillations including umbral flashes and running penumbral
waves in a sunspot using scanning spectroscopy in H-alpha and Ca II 8542A, with the
Fast Imaging Solar Spectrograph (FISS) at the 1.6 meter New Solar Telescope at Big
Bear Solar Observatory. A bisector method is applied to spectral observations to construct
chromospheric Doppler velocity maps. Temporal sequence analysis of these shows
enhanced high-frequency oscillations inside the sunspot umbra in both lines. Their peak
frequency gradually decreases outward from the umbra. The oscillation power is found to
be associated with magnetic-field strength and inclination, with different relationships in
different frequency bands.
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[%SS-05] Near-IR Spectral Features of Haze Particles in the
Atmosphere of Titan

Sang Joon Kim
School of Space Research, Kyung Hee University, Korea

The Cassini/Visual Infrared Mapping Spectrometer (VIMS) observed the sun through
the atmosphere of Titan, and provided vertically-resolved 63 spectra from 49 km to 987
km for the 1 - 5 micron range (Bellucci, 2008). Bellucci et al. (2009) analyzed selected
spectral ranges where the band absorptions of CH; and CO are strong by constructing
synthetic spectra including CHs and CO lines, but without including haze absorptions in
their synthetic spectra. Kim et al. (2011) and Sim et al. (2013) were able to extract
detailed spectral features of fundamental (Dv = 1) and overtone (Dv = 2) bands of the
haze from the VIMS spectra by excluding the adjacent influences of strong CHy
absorptions using a radiative transfer program, which includes effects of absorption and
emission of lines of these molecules, and absorption and scattering of haze particles. In
this presentation, we extend our detailed analyses to other remaining wavelengths in
order to provide the spectral characteristics of the Titanian haze for the entire 1 - 5
micron range and to identify any additional haze spectral features and an unidentified
feature near 4.3 microns reported by Bellucci et al. (2009).

[+SS-06] Search for dormant comets in AcuA

Yoonyoung Kim!, Masateru Ishiguro!, Fumihiko Usui’
1Seoul National University, “ISAS/JAXA (Japan)

It is considered that comets near the ecliptic plane have been injected into inner solar
system from Kuiper-belt. Some of them are still active while others are dormant with no
detectable tails and comae. These dormant comets have eccentric and/or inclined orbits,
which are parameterized by Tisserand parameter TJ<3. In addition, dormant comets can
be differentiated from asteroids based on the albedo, because they have low albedo (the
geometrical albedos pv<0.1). The conditions of TJ<3 and pv<0.l have been used as a
criteria to discriminate dormant comets from asteroids. However, we must be more
careful because there are ‘contaminations’ from the outer region, i.e. Jovian Trojans
(5.05<a<5.35 AU), Hildas (3.7<a<4.2 AU, e<0.3), and Cybeles (3.27<a<3.7 AU, e<0.3).
Whereas significant fraction of outer asteroids meet the cometrary criteria TJ<3 &
pv<0.1, little is known about the origin of these groups.

Here we present the fraction of comet-like objects in each dynamical group:
(I)Near-Earth asteroids, (2)Main-belt asteroids, (3)Cybeles, (4)Hildas, (5)Jovian Trojans,
and (6)Others. We utilize Tisserand parameter, albedo, and spectral taxonomic types to
determine the fraction of comet-like objects. Albedos of asteroids are archived in Asteroid
Catalog Using AKARI (AcuA), which were obtained based on the observation by AKARI
infrared space mission (Usui et al. 2011).
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[SS-07] Forecast of geomagnetic storm using coronal mass ejection
and solar wind condition near Earth

Rok-soon Kim', Young-deuk Park!, and Yong-jaec Moon®
'Korea Astronomy and Space Science Institute,
2School of Space Research, Kyung Hee University

To improve the forecast capability of geomagnetic storms, we consider the real time
solar and near Earth conditions together, since the characteristics of CMEs can be
modified during their transit from the Sun to the Earth, and the geomagnetic storms may
be directly affected by not only solar events but also near Earth interplanetary conditions.
Using 55 CME-Dst pairs associated with M- and X- class solar flares, which have
clearly identifiable source regions during 1997 to 2003, we confirm that the peak values of
negative magnetic field Bz and duskward electric field Ey prior to Dst minimum are
strongly related with Dst index. We suggest the solar wind criteria (Bz<-5 nT or Ey>3
mV/m for t>2 hr) for moderate storm less than -50 nT by modifying the criteria for
intense storms less than —100 nT proposed by Gonzalez and Tsurutani (GT, 1987). As the
results, 90% (28/31) of the storms are correctly forecasted by our criteria. For 15
exceptional events that are incorrectly forecasted by only CME parameters, 12 cases
(80%) can be properly forecasted by solar wind criteria. When we applying CME and
solar wind conditions together, all geomagnetic storms (Dst<-50 nT) are correctly
forecasted. Our results show that, the storm forecast capability of the 273 days advanced
warning based on CME parameters can be improved by combining with the urgent
warning based on the near Earth solar wind condition.

[SS-08] Physical Characteristics of Two Types of EUV Coronal Jets
Observed by SDO/AIA

II-Hoon Kim!, Yong-Jae Moon'? Jin-Yi Lee!, Kyoung-Sun Lee’, Suk-Kyung
Sung® and Kap-Sung Kim'?
!Department of Astronomy & Space Science, Kyunghee University, °School of Space
Research, Kyunghee University, *Astromy Program Department of Physics and
Astronomy, Seoul National University

We have investigated the EUV coronal jets observed by Solar Dynamic Observatory

(SDO) / Atmospheric Imaging Assembly (AIA). From  the  Heliophysics  Events
Knowledgebase (HEK), we consider all recorded 40 EUV jets in 171A from May 2010 to
July 2011 and use 19 jets whose location can be clearly identified, excluding limb events
because of the ambiguity of their positions. According to the positions of their roots, these
coronal jets are classified into two types: bright point jet (BPJ, 9 jets) and active region
boundary jet (AB]J, 10 jets). BPJs are located at the top of bright points and AB]Js at the
boundaries of active regions. There are significant differences in speed and size between
two types. Here the speed and size of a jet are assumed to be its maximum values in the
case that the jet has several ejections. The average speed and size of 9 BPJs are about
110 km/s and 69,000km, respectively. The average speed and size of 10 ABJs are about
660 km/s and 194,000 km, respectively. The speed distribution of ABJs has two peaks at
about 270 km/s and 1700 km/s. It is very interesting to note that three ABJs have very
high speeds larger than 1600 km/s and they are all composed of a group of recurrent jets
with low and high speed at the same location. In addition, we are investigating these
events in other wavelengths and compare their characteristics.

S AEes|E A138¢ 15, 2013\ 44 / 63



=13
=

ke
Mo
P

=
i

= (/e SAD

[TSS-09] The Optical Characteristics of the Soft X-Ray Telescope
Aboard Yohkoh : The On- and Off-Axis Point Spread Function

Junho Shin', Takashi Sakurai”
!School of Space Research, Kyung Hee University, KOREA
ZSolar and Plasma Astrophysics Division, National Astronomical Observatory, JAPAN

The point spread function (PSF) of an optical system is in general defined as a
two-dimensional intensity distribution which results from a single point source at infinity.
It is an important key for the evaluation of the optical performance of an astronomical
telescope. The PSFs of the soft X-ray telescope (SXT) aboard Yohkoh were measured in
a wide range of the field-of-view under the in-flight configuration at White Sands
Missile Range prior to launching the satellite. It has been known that the SXT PSF has
a sharp peak at the core and the intensity drops very fast as it goes distant from the
center. Due to the combination of this sharp peak at the PSF core and the effect of
undersampling by a large pixel size, a carefully designed method is requested in the
examination of the PSF data. The pattern of the SXT PSF is determined by the fitting of
a mathematical functional form to the pre-launch experimental data. The elliptical Moffat
function has been adopted for the evaluation of the SXT PSF. It is revealed from our
study that the SXT PSF shows a peculiar characteristics, and thus a careful consideration
on the undersampling effect and also a proper choice of statistics are necessary for the
determination of the best fit function of the PSF. Details on the on- and off-axis SXT
PSF in the field-of-view will be introduced and discussed in our presentation.

[E£SS-10] Current Status of KASI Solar Radio Observing System

Su-Chan Bong!, Jung-Eun Hwangbo'?, Sung-Hong Park!, Jongyeob Park’,
Young Deuk Park!, and Dae-Young Lee’
!Korea Astonomy and Space Science Institute
ZChungbuk National Univertisy

Korea Astnonomy and Space Science Institute (KASI) operates two solar radio
observing facilities, the Korean station of the e-CALLISTO and the Korean Solar Radio
Burst Locator (KSRBL). The e-CALLISTO station had suffered from tracking problem
for past several years. Since 2011, KASI has developed a new tracking system, and
recently the antenna has regained the its sun-tracking capability and full day-time
coverage. The KSRBL also suffered from the control computer breakdown last year. After
one year of operational gap, the KSRBL restored its normal daily observation. We also
expanded the data server storage capacity, to store the full original data of 25 ms
integration time and 0.25 MHz frequency resolution, amounting to about 80 GB per day.

64 / Bull. Kor. Astron. Soc. Vol. 38 No. 1, Apr. 2013



ERs

= (/e FAD

o
M
B

[X£SS-11] Radio and Hard X-ray Study of the 2011 August 09 Flare

Jung-Eun Hwangbo'?, Su-Chan Bong', Jeongwoo Lee**, Dae-Young Lee?,
Seong-Hong Park!, Young-Deuk Park!

, !School of Space Research, Kyung Hee University, KOREA
ZSolar and Plasma Astrophysics Division, National Astronomical Observatory, JAPAN

The 2011 August 09 Flare is one of the largest X-ray flares of Sunspot Cycle 24 to
attract a lot of attention for its various activities detected in coronal images. In this study
we concern ourselves mostly on information of high energy electrons produced during this
flare provided by hard X ray data from the Reuven Ramaty High-Energy Solar
Spectroscopic Imager (RHESSI) and radio data from the Korean Solar Radio Burst
Locator (KSRBL) and Ondrejov. EUV images obtained by the Atmospheric Imaging
Assembly (AIA) on board the Solar Dynamic Observatory are used to provide the context
of magnetic reconnection. In our results, (1) HXR spectra have a rich spectral
morphology. Initially it could be fit by one thermal component (T730MK) and one single
power law nonthermal spectrum, but later a better fit could be made by introducing an
additional thermal component (T™55 MK). (2) Time delays between the KSRBL burst and
the RHESSI hard X-ray emission were found which are more obvious at low frequencies
and insignificant at high frequencies. (3) The HXR source lies in the core of the
quadrupolar active region. In our interpretation based on AIA 94 A images, the outer part
of the active region erupted to be blown out, leaving the intense hard X-ray emission
concentrated in the core. We relate the appearance of the second thermal component to
the evolution of the AIA 171 and 94 A images. The time delays of microwave peaks to
HXR peaks are interpreted as indicating presence of trapped electrons in larger closed
magnetic loops. With these result we conclude that the hard X ray and microwaves are
due to impulsive acceleration in the low and high heights and a sigmoidal reconnection
scenario.

[¥£SS-12] Chromospheric Canopy Fields over a Flux Emergence Region
as a Key Condition for Formation of the Sunspot Penumbra

Eun-Kyung Lim'? Vasyl Yurchyshyn? Philip Goode?, and Kyung-Suk Cho'
'Korea Astronomy and Space Science Institute, “Big Bear Solar Observatory

A presence of a penumbra is one of the main properties of a mature sunspot, and its
formation mechanism has been elusive due to a lack of observations that fully cover the
formation process. Utilizing the New Solar Telescope at the Big Bear Solar Observatory,
we observed the formation of a partial penumbra for about 7 hours simultaneously at the
photospheric (TiO; 7057A) and the chromospheric (Ha, -1A) spectral lines with high
spatial and temporal resolution. From this uninterrupted, long observational sequence, we
found that flux emergence under the stable chromospheric canopy fields resulted in
penumbra formation, while emerging flux under the expanding chromospheric fields
appeared as transient elongated granules. Based on these findings, we suggest a possible
scenario for penumbra formation in which a penumbra forms when the emerging flux is
constrained from continuing to emerge, but rather is trapped at the photospheric level by
the overlying chromospheric canopy fields.
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Six universities, four institutes and agencies, and two vendors are working for space
weather in South Korea. Along with education and research activities, they have been
extending ground-based observation system and upgrading space weather service, and
participating in international space weather programs. Recently, several space missions for
space weather have been proposed in accordance with the national space program of
Korea. Here, we report and discuss the current status and future perspective of Korean
community for space weather.

[E£SS-14] A progressive study of the sausage mode wave on the pore:
the pore-selection technique

II-Hyun Cho'?, Yeon-Han Kim', Kyung-Suk Cho', Su-Chan Bong!,
and Young-Deuk Park’
Korea Astronomy and Space Science Institute, Daejeon, Korea, 305-348
2University of Science and Technology, Daejeon, Korea, 305-350

In this study, we present a pore-selection technique to estimate the size of pore. The
estimation of the size of pore is important to examine the temporal evolution of size itself
and corresponding intensity. The size of pore is typically estimated by applying the
intensity threshold technique to the fixed box which contains the entire pore. The typical
method has disadvantages in the following circumstances; there are small features near
the pore or the image has low spatial resolution. In the former, it is difficult to define a
box containing the pore only, excluding the small features near the pore. In the latter, the
background and threshold intensity are insignificant due to the insufficient number of
pixel in the box. To avoid these difficulties, we use a pore—selection technique which is
simply based on the measurement of distances from the pore center. In addition, we will
discuss the advantage of the technique for the imaging spectrograph data like the NST
FISS.
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[2AT-01] Current and Future instrumentation at the
Canada-France-Hawaii Telescope.

Daniel Devost
Canada-France-Hawaii Telescope, Hawail

The CFHT currently has three instruments running in QSO mode and one in Classical
mode. I will touch on the capabilities of these instruments and give an update on the
future instrumentation at CFHT.

One new instrument, SITELLE, is scheduled to be delivered to CFHT at the end of the
year. Another instrument which is a proof of concept is GRACES which should see first
light during the summer. I will also give an update on the Dome Venting project and the
Next generation CFHT.

[FAT-02] Current Status of the GMT Project

Byeong-Gon Park, Yoon-Kyung Seo, Yang-Noh Yoon, Narae Hwang,
Young-Soo Kim, In-Soo Yuk, Jae—Joon Lee
Korea Astronomy and Space Science Institute

The GMT project is in its final stage of Design Development Phase in 2013, moving
toward the Construction Phase planned to begin on Jan. 1st, 2014. In this contribution, we
present the current status and progress of the GMT project including selection of the first
generation instruments, development of primary mirror segments, site preparation, and
science case revision along with plans for 2013 when the preparation of construction
phase will be made.

S AEes|E A138¢ 15, 2013 44 / 67



[FAT-03] New K-GMT Science Program

Narae Hwang, Jae—Joon Lee, Joon Hyeop Lee,
Byeong-Gon Park, Yoon-Kyung Seo
Korea Astronomy and Space Science Institute

The K-GMT group launches a new science program designed to promote the
observational research capabilities of Korean Astronomical Society. The science program
(SP, hereafter) will provide the access to the observational facilities that is required for
the completion of science proposals selected based on their scientific merits. The SP will
invite the submission of proposals from all members of Korean Astronomical Society
annually starting from mid-2013. We will introduce the rationale, action plan, and major
timelines for the new K-GMT SP to the Korean astronomical community members.

[‘FAT-04] Science with the Giant Magellan Telescope
Integral-Field Spectrograph

o Al =

The Giant Magellan Telescope Integral-Field Spectrograph (GMTIFS) is a
near—infrared imager and integral-field spectrograph, which will be the workhorse
adaptive-optics (AO) instrument on the GMT when AQO operations begin. We will
describe the current design and proposed capabilities of the GMTIFS. We will also
present a brief overview of GMTIFS science cases that include first-light objects, galaxy
feedback and assembly, the nature of compact massive objects as well as the formation
and evolution of stars and planets.
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[TAT-05] The Tip-Tilt Correction System in AO System for Gwacheon
1m Telescope

Hyungjun Yu, Yong-Sun Park, Changwoo Gye
Astronomy Program, Dept of Physics & Astronomy, Seoul National University

We are developing Adaptive Optics (AO) system for Im telescope at Gwacheon
National Science Museum Observatory. The beam spot of the Gwacheon 1m telescope.

The tip-tilt correction system consists of a CMOS sensor, a tip-tilt mirror and a feed
back loop. The beam spot location at the CMOS sensor indicates the tip-tilt components
of the incoming light. The tip-tilt mirror is controlled by DAC output voltage calculated
by proportional-integral-derivative (PID) controller. This system successfully corrects the
tip—tilt motion of the spot.

G

[FAT-06] A Study of Optical Follow—up Pipeline for
Gravitational-Wave transients using QUEST data

Yong Bum Kim and Hyung Mok Lee
Seoul National University

The direct detection of gravitational wave has a very important meaning as a basis for
verification of the theory of relativity. Several laser interferometer detectors have
attempted to detect GW directly (e.g. LIGO, VIRGO), but positional accuracy of GW
detector is too wide (about 107100sq deg) to find which objects emit GW. One of the
main sources of GW is gamma-ray burst which can be detected even in electromagnetic
wave. Then to verify Gamma-ray burst object as a GW source, we proceed EM
follow-up observation with wide field of view. A first program initiating EM follow-ups
to possible transients GW events has been developed and exercised by LIGO and VIRGO
community in association with several partners. Using QUEST optical data, we tested the
method of cross-convolution recommended by EM follow-up community. We will
describe the results of that test.
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[Z£AT-07] Near-Infrared Imaging Spectrometer onboard NEXTSat-1

Woong-Seob Jeong!, Dae Hee Lee!, Bongkon Moon!, Kwijong Park!, Sung-Joon
Park!, Jeonghyun Pyo!, Youngsik Park!, II-Joong Kim!, Won-Kee Park!, Mingyu
Kim"?, Duk-Hang Lee!, Ukwon Nam!, Wonyong Han', Myungshin Im? Hyung
Mok Lee?, Jeong-Eun Lee®, Goo-Hwan Shin?, Jangsoo Chae®
Korea Astronomy and Space Science Institute, Korea, “Seoul National University,
Korea, *Kyung Hee University, Korea, *Satellite Technology & Research Center,
KAIST, Korea

New space program for "Next-Generation Small Satellite (NEXTSat)” launched last
year after the success of the series of Science & Technology Satellite (STSAT). KASI
proposed the near-infrared imaging spectrometer as a scientific payload onboard
NEXTSat-1. It was selected as one of two scientific payloads.

The approved scientific payload is the near—infrared imaging spectrometer for the study
of star formation history (NISS). The efficient near-infrared observation can be performed
in space by evading the atmospheric emission as well as other thermal noise. The
observation of cosmic near-infrared background enables us to reveal the early Universe in
an indirect way through the measurement of absolute brightness and spatial fluctuation.
The detection of near-infrared spectral lines in nearby galaxies, cluster of galaxies and
star forming regions give us less biased information on the star formation. In addition, the
NISS will be expected to demonstrate our technologies related to the development of the
Korea’'s leading near—infrared instrument for the future large infrared telescope, SPICA.
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[E£AT-11] Design of Camera for QUasars in EArly uNiverse II

Nahyun Choi', Soojong Pak!, Young-seok Oh!, Hyein Lee',
Changsu Choi’, Myungshin Im?
ISchool of Space Research, Kyung Hee University
2CEOU/Dept. of Physics and Astronomy, Seoul National University

Camera for QUasars in EArly uNiverse (CQUEAN) is an optical CCD camera,
developed by Center for Exploration of Origin of the Universe (CEOU), which is now
searching for high red shift quasar candidates. It has been operated since 2010, attached
to the 2.1m Otto Struve telescope at the McDonald Observatory, USA. Based on the
previous operation experiences, we present CQUEAN II system design which has a new
filter wheel allowing with 20 narrow band filters. In addition, the auto guiding system will
be rearranged and the interfacing units between the telescope and the instrument will
become stabilized.

[EXAT-12] Baffle design and test for wide—field off-axis telescopes

Sanghyuk Kim!, Soojong Pak!, Seunghyuk Chang? Geon Hee Kim®, Sun Choel
Yang? Sang Yong Lee?, Myung Sang Huh®, Myungshin Im®
1School of Space Research, Kyung Hee University, “Samsung Electronics, *Korea Basic
Science Institute, *Medical Device Development Center, °CEQU/Department of Physics
and Astronomy, Seoul National University

An off-axis telescope has several advantages in optical performance comparing with a
conventional on-axis telescope. However, in general, an off-axis telescope has a narrow
field of view due to the linear astigmatism caused by the asymmetric structure. It was
shown in the previous work that the linear astigmatism can be eliminated by properly
configuring parameters in a confocal off-axis reflector system. Furthermore, the third
order aberrations of a confocal off-axis telescope can be minimized by optimizing the
shape of the mirrors. Despite many advantages, the confocal off-axis telescopes have
been evaded because of difficulties of off-axis mirror fabrication, alignment process and
unaccustomed off-axis baffle design. The baffle for the off-axis telescope should be
designed considering that the effects of stray lights are different because of the
asymmetry of off-axis system. In this poster, the design, manufacturing, and test for the
baffle and housing of an off-axis telescope are presented.
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[®AT-14] Development of Autoguiding system for IGRINS

Hye-in Lee!, Wonseok Kang!, Soojong Pak!, Bong-Yong Kwon?, Sungwon Lee?,
Moo-Young Chun?®, Ueejeong Jeong®, In-Soo Yuk®, Kangmin Kim? Chan Park®
1School of Space Research, Kyung Hee University, “Department of Computer
Engineering, Kyung Hee University, *Korea Astronomy & Space Science institute

An autoguiding system for astronomical observations should be accurate and stable for
efficient data taking. IGRINS (Immersion Grating Infrared Spectrograph) is a high
resolution near-IR spectrograph which is now developed by Korea Astronomy and Space
Science Institute and the University of Texas. We plan to attach this instrument on the
2.7m telescope at the McDonald observatory in 2013. IGRINS consists on three detector
modules, i. e.,, H and K band spectrograph modules and a K band slit camera module. We
use the slit camera for autoguiding of the telescope. In this poster, we describe the
system architecture of the hardware and software of the autoguiding system, and the
algorithm which would effectively find centers of stellar images on or outside of the slit
of the infrared array.
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[£AT-15] Data Reduction Pipeline for the MIRIS Space Observation
Camera

Jeonghyun Pyo!, II-Joong Kim!, Won-Kee Park!, Woong-Seob Jeong!,
Dae-Hee Lee!, Bongkon Moon!, Youngsik Park!, Sung-Joon Park!,
Kwijong Park!, Duk-Hang Lee'?, Uk-won Nam'!, Wonyong Han'
Korea Astronomy and Space Science Institute, “University of Science and Technology

Multi-purpose Infra-Red Imaging System (MIRIS) is the main payload of the Science
and Technology Satellite-3 (STSAT-3) to be launched in the late half of this year. For
the Space Observation Camera (SOC) of MIRIS, we developed the data reduction pipeline
with Python powered by Astropy, a community Python library for astronomy. The
pipeline features the following functionalities: 1) to retrieve the raw observation data from
database and convert it to a FITS format, ii) to mask bad pixels, iii) to correct the
non-linearity, iv) to differentiate the frames, v) to correct the flat-field, vi) to correct
focal-plane distortion, vii) to improve the world coordinate system (WCS) information
using known point-source catalog, and viii) to combine the sequentially taken frames.
The pipeline is well modularized and has flexibility for later update. In this poster, we
introduce the details of the pipeline’s features and the future maintenance plan.
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[TFOA-04] Development of the Simulator for FPC-G, the Focal Plane
Fine Guiding Camera for SPICA

Jeonghyun Pyo!, Woong-Seob Jeong!, Chol Lee?, Son-Goo Kim? Dae-Hee Lee',
and SPICA FPC Team'*!
'Korea Astronomy and Space Science Institute, “Satellite Technology Research Center,
KAIST, ’ISAS/JAXA, Japan, ‘NEC, Japan

SPICA (SPace Infrared Telescope for Cosmology and Astrophysics) is an infrared space
observatory with cooled telescope of 3 m aperture. Because of its large aperture, near—
and mid-infrared instruments onboard SPICA require fine guidance with attitude accuracy
less than 0.1 arcsecond. The FPC-G is a focal plane camera to achieve this high attitude
accuracy and KASI is leading its development. The SPICA project is now under the Risk
Mitigation Phase 2 (RMP2) and one of major risks is to satisfy the requirement of
pointing and attitude control. To assess the impacts of disturbance sources on the
attitude control and devise methods to mitigate possible risks, a software simulator of the
FPC-G is under the development. In this presentation, we report the status of
development of the simulator and the development plan during the RMP2.
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[®£O0A-06] Particle capture by radiation drag around a highly luminous
compact stars

Jae Sok Oh', Chan Park!, Hongsu Kim?
! Astronomy and Space Technology R&D Division, KASI, *Advanced Astronomy and
Space Science Division, KASI

In the present work, we explored the effect of the radiation on the effective impact
parameter for capture in a fully general relativistic manner. To summarize our results,
evidently due to the radiation drag (the Poynting—Robertson effect), critical impact
parameter of point particle gets larger by the factor of two, thus, the effective cross
section of the luminous relativistic star becomes 4 times larger than that of the star
without radiation emission. In addition, the finite size effect of the star adds up to this
growth of the effective cross section.
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+X 2E ARE ot UCH L2224 SA(LAMUF)S 2EAGH SIitst X Z2(ring
current)E &x8t XIXIIA0 HEH &gtot=X0 28 ALRE 8ot UCH. 0l 20
SMetESsEe A&8E, 017 A0 HYE 252 S 28 JMINSSES
HIE 8ot QUCH. AHFH JEAS BE2HOZ 0|25t ECHE0I0A TrsSHTI0 CHst
HIRC & "ot USDH, 0IFI| IS HIYEUONHUAML LXIIEUEES PIC
simulation@ Soll 27 ZO0ICH. ASZE S Y AL N EHY A= =H|
£ ot UCH. ool 3 S New Jersey Institute of Technology2l 0|& S BIAIRISl B S
HAE S3t0 EHL S X-ray2t microwave 2=2 Sol EdHAEL 22E HE2
Etole HPE ot JUCH. OlAIY S22 EHLNAS IIsMd 82 272 SO0ICH

EfARF I A AR A

22 20| 0l11Nes EHLL2FI|aARA(Solar and Space Weather Laboratory)2 EHE
20 st 2=5Hel Al & 0|=0] A7 80 OlXle g2 AR20t0 AL, 201284
T ST BAIE 101 (HOIY YA, BFAINA 9QI(EIM e, &G, EXM, 85Y, 0SS,
LSS, OlZ&, ==&, 0/0&l) L HAWE 32(al&D], =2&, 0|6t )0l ARE M
ot QUCH Holld Al ‘CMEQl XD LA EQF =9 Hluw A7 &, 248, &Xd
A  JlAHE S (machine learning)2 0I&8t 2FIIAME A7 | 29XG g2 “H
2 NOUA YXel S48 L G20 2 HF | gUEY A2 sl L EF RE A
S AE Y- Oist 27, USs 322 M 2 28 "l A7, 0l S

EF REFW HA HI0 OE S 2 SHE A, OIS g2 KX s
d&2 0Ixl= CME QIR AR | H4+A 32  ‘WSA/ENLIL Cone 2& 2 0I28 CME X2
e o2 ¢, Ol0A FAS “HY 25 J999 oNE 0|26 240 2N =25 o
27 8 28 0| UCH. D2l 2= IS M (1) Y 2= sS40 Ust 25 AL,
(2) HYES-XIIEZ 2AHSE 272, (3) X 2FI|4 02 2 HAPE 0 &8 A
XS BN ot UL

Solar Dynamics Laboratory Group

Our group is focused on the dynamics of solar plasma that produces various kinds of
activity observed in the solar-terrestrial environment, such as solar flares, solar
winds, coronal mass ejections, jet-producing sunspots and periodicity of sunspot
appearance. We are studying these targets by combining numerical modeling based on
computer simulation and observations obtained from ground-based and/or space
telescopes. The group members are Dr. Tetsuya Magara (leader), Jun Mo An, Hwanhee Lee
and Jihye Kang (in MS-PhD Program). Recently Dr. Satoshi Inoue who is an expert of
numerical modeling has joined our group. The goal of our research is to understand
the generation of magnetic fields in a deep interior of the Sun, transport of
magnetic fields in the solar convection zone where the magnetoconvection is dominant,
emergence of magnetic fields into the solar atmosphere, diffusion of magnetic field
in the atmosphere related to solar flares and coronal heating, and eruption of
magnetic fields into the interplanetary space observed as coronal mass ejections. We
also collaborate with the space weather group at NICT (National Institute of
Information and Communications Technology) in Japan for developing a state-of-art
space weather model based on a three-dimensional magnetohydrodynamics simulation code
written by Prof. Takashi Tanaka.

88 / Bull. Kor. Astron. Soc. Vol. 38 No. 1, Apr. 2013



HELMOI DA

=2 =

Old2 3J0l 0l SEY ARAS 2o HAINE S 6H MANE Moo=z
FHZN ACH, MY JASH e Seld sted AEo st Chgst H2E A =
O ACH. O0IF2 A Y 0l&3], HMole IS o 2F A=SAE 018 2= UHOIEHE
SAALGHD JACH, 0l 25 Z2UE HYsH)| oo A2USW 0185 3, HEH
Sl L2 AFoH . 0] LES UXANM HESAMEN dSMEE2 HAME &
oF OtLlict, JIXQ SEE et dANoz S&s LEOIC

X0l e HE0| 2 LEHMY 2E FMES KN SH2Z22 =610, HONDH HNC
o &H|Jb OIS HAMESS XSFUHON Oet Hlole a2 ARG Y20, Z&0l 3
22 Herschel Key program =2 8tLIQ! Dust, Ice, and Gas In Time (DIGIT) E2129
HXMESZ2 SRA0 6-m, TRAO 14-m ZUdH2=Z C0 J=2-1, 1-0 &=2 2=5t0, molecular

=2
outflow2 MIJIQH JAIES E4, 2l MMM Hd2 =2 Hlw, 45t UCH.
280t SI&E2 Spitzer Space Telescopell Z=E0U 2ol AIHe &2 N80z 2AHE
L1251C2te AME KN S TRAO HRZC 2 [tdst 2Rds 25510 HEHA
AN Seld #F2 ARGHD UL

=}
I
02

OlE2 23 &ed 32 AStistuwe 0142 oJd, ZollHsn J3A 331 &
M IGRINSE flgt AHMHARE =250, 24t BOESE 0I86t0 EESHSe 28 2
SNZE ol AL Lot 2aiie 2=E, 482 2@ S Sl 22 FLHSE &
OL&l R AIE HBC 72201 CHOH KASINICS2H BOESZ ZUIEIE &2== w8 21 UL,

2 A4 9HH A2 HA=R2=2 G, K, M 82 S4S0AM 2=C= Ca |l K &
EH9 %= 0I80l0 €52 8= 20tUs ggs A6 0. o™ gds0 =9
Ca Il K Z¥Ed S0 2SS MO0 &22HIF JA0A, HelXl=2 0182 = AT, =
AR0AME eIl 2EE HIE2Z 0 Y& =0 gd ZHSES S8 NHEIt 2

d3listn d2U=s 19928 108 =€ 2=2 230 76cm BtAIY R B X8 JIE2
2 JHZtot0d 19958 9 QIHD| W=Jl = FEUHESZ FAGHICEH. 1999¢ 10l 24
= W=Jb M 20 200 FE0l AL, 20018 30 ASAE =H HAFS e 2
=45 ZXIotRUCH 2003@ 20l Helg w+It M 30 d=2UHEFSZ Yoy, 20104
3ERHE &3 w0t M 40 d2UHEAS oAt 20124 3B RH &S wsIt 7
2ot MEA SHOIKNE HHotl 20 ARESH Is2at2tatAtgd S ddotld UL
=

=

g CE=E ZEE EL 0ER 20| eI & g2z 226ta] UL
= d2Mes 200901 CHOHAQ cl2EE ZBAE Sot: =

S 25 HFANLEES HHlotR D,
76cm EEALZRZ 2l TCSE MG 20 2&X0l0 e 2=0| JtsotESE ot &
gt 201080l = MeadeAt2l 161X cIXIZclEI24A 2B Pramount ME DI2EE T&6HH
AE =8 2 2= AS5ECZ AE S0l U200, 2011E0l= FLI 4K CCDE &6t 2=
Of &5t ACH. &t 20128 48 JIE2 HAIE 320l R4S M&cts SA & &IE
& Faa X4 SAF 28 ZIJACH

2012@ 280l D st ¥ oS ¥ SFASDZ NS B e ME
Stg T2 80l MHJACH. 20 FHIZE= 76cm BHMEREE, &1, 4KCCD2F 2K CCOE
HZst S&THSH SZTHIE 0IEot0 ZS2F0 AFSEHLD JALSM, 162X, 141X,
10Q1X BPALZRECZ W ¥ RF=H 2% & S0IC

o
A
R
i
1o

}slH #1389 135, 20134 49 / 89



A R b S T I Y

ZRELH

SFUSU FEASUE N-H 2H HAS st S8 HFEQ GRAPE-6 2
He ZHAHBU)E ER0tD ACH, 20099 2H HMSelAFAL WU AHHES SSE
AZ 140 JHCl coreE JtEl PC 2lAH AARE 25010 SE2AH Y SFS &IIH2Z

SEUSHE=2 20108 420 =clHAMMEE JHaotd &I 200 core2l PC
ot ULCH O] AAEH AAl RFnet) 2 RFEAELS] HA0 AL

clusterg
UCH

SHH F0tstiute 20129 220l 40CH2l 2HME PCE S &40 &7 SASHH =2
MEO| ZREH A& #Z= HEGIRUL.

90 / Bull. Kor. Astron. Soc. Vol. 38 No. 1, Apr. 2013



APRHQ) BR8] B A B LA

nl 3

OIn
0

n;

JOh

The astrophysics group of Korea Institute for Advanced Study consists of Prof
Changbom Park, research Prof. Juhan Kim, and six research fellows. Prof. Park
organized a Korean Scientist Group (KSG) to participate in the Sloan Digital Sky
Survey |11 that will continue through 2014. Prof. Park is also directing the KIAS
Center for Advanced Computation (KIAS CAC), where massive astrophysical simulations
are routinely made. Since 2011 he is leading the Survey Science Group of Korean
astronomers, which has been acting as a think tank for the current and future major
astronomical surveys. In 2013 he started a new project, the Korean Dark Energy Survey
(KDES) project. The KDES project will focus on investigation of the physical nature
of the dark energy through the upcoming surveys of large-scale structures and cosmic
microwave background radiation anisotropy. The KIAS astrophysics group is planning to
participate in SDSS-1V and BigBOSS surveys in 2013.

Research Prof. Juhan Kim is working together with Jihye Shin, a graduate at Kyung
Hee University, on refining the cosmological hydrodynamic code to step up the
calculation speed of the interaction between neighbor gas particles. And with Jieun
Ahn, another student of the same university, Prof. Kim is studying the spin evolution
of the simulated halos using the excursion set model. Prof. Kim is also studying the
merging history of simulated halos to model the evolution of galaxies. And he is now
preparing the zoom simulation for the study of the hydrodynamic evolution of galaxies
in the cosmological context.

Or. Jeong-Sun Hwang has studied the evolution of Milky Way Galaxy-like models,
focusing on the effects of a gaseous halo. To do that, she has constructed galaxy
models containing a gas halo with varying mass, density profile, and initial spin.
Using N-body/hydrodynamic simulations, Or. Hwang has investigated how the hot gas
component affects the evolution of each galaxy model differently, in particular, on
the gas dissipation/accretion and the star formation rate.

Dr. Benjamin L'Huillier has been working on designing initial conditions for
running 1%-precision cosmological simulations. Or. L'Huillier started studying the
rate of galaxy interactions in cosmological simulations, as a function of the mass
ratio, distance, and large-scale environment. Dr. L'Huillier is also working on a
compar ison of multizoom simulations with and without hydrodynamics, to see the effect
of hydrodynamics on the internal properties of haloes.

Dr. Cristiano Sabiu has just submitted a paper on some previous research regarding
"Constraining the Halo Occupation Distribution of Luminous Red Galaxies using the
Three-point Correlation Function". Dr. Sabiu has also begun work on an
"Alcock-Paczynski effect" method for determining the cosmic expansion history,
leading hopefully to constraints the nature of "dark energy". Dr. Sabiu is a member
of the Dark Energy Survey and more recently he has joined, through KIAS, the SDSS
BOSS experiment. Within BOSS Dr. Sabiu has joined 2 projects relating to galaxy
clustering and will soon propose his own project which will be a continuation of his
3PCF work.

Dr. Seokcheon Lee focuses on various statistics, which can be used for probing dark
energy or modified gravity theories from Large-scale Structure formation. First, he
investigates the turnover scale to probe geometrical tests. He also tries to use the
|inear scale power spectrum to study cosmology. Dr. Lee also studies Alcock-Paczynski
like test from the two—point correlation function. This is ongoing project with Dr.
Sabiu.

S8 s| B #1389 15, 20139 449 / 91



AR

RS

ol

= SHe] op A AL

Dr. Sungwook E. Hong performed a series of cosmological N-body simulations with
various values of cosmological constants, and studied the correlation between the
value of cosmological constant and the probability of galaxies whose properties are
similar to the Milky Way galaxy. As a result, the probability of Milky-Way-Iike
galaxies becomes very small when the value of the cosmological constant is greater
than ~5 times of the current value (This result may be helpful to understand the
constraints of cosmological parameters for wuniverses, which are suitable for
intelligent life). In 2013, Dr. Hong is masking known objects from SDSS photometry
images to prepare the study of faint objects. Also, Dr Hong will participate the
development of a component of GMT (Giant Magellan Telescope) in Australia, and is
planning to participate several researches, which will be performed by GMT in the
future.

Dr. Xiao-Dong Li recently joined the KIAS astrophysics group and will work on
testing and constraining the dark energy models from the observational data and
reconstructing the dark energy properties.

Publication

1) L'Huillier, B., Combes, F., Semelin, B., Mass assembly of galaxies: smooth
accretion versus mergers, 2012, A8A, 544, A68

2) Cristiano, S., Constraining the Halo Occupation Distribution of Luminous Red
Galaxies using the Three-point Correlation Function, 2013, submitted to MNRAS (under
review)

3) Jee, I., Park, C., Kim, J., Choi, Y.-Y., & Kim, S. S., A Second-order Bias Model
for the Logarithmic Halo Mass Density, 2012, ApJ, 753, 11

4) Park, C., Choi, Y.-Y., Kim, J., Gott, J. R., & Kim, S. S., The Challenge of the
Largest Structures in the Universe to Cosmology, 2012, ApJ, 759, 7

5) Shin, J., Kim, S. S., Yoon, S.-J., & Kim, J., 2013, Initial Size Distribution of
the Galactic Globular Cluster System, 2013, ApdJ, 762, 135

6) Kim, J., Park., C., Ross, G., Lee, S. M., The Top-two Biggest Simulations ever
Performed for the Study of the Large-scale Structures of the Universe, 2012, Physics
& High Technology, 21, 37

7) Chingangbam, P. & Park, C., Residual foreground contamination in the WMAP data
and bias in non-Gaussianity estimation, 2013, JCAP, 2, 31

8) Hwang, J.-S., Park, C., Choi, J.-H., The initial conditions and evolution of
isolated galaxy models: effects of the hot gas halo, 2013 (Feb.), JKAS, 46, 1

9) Cervantes-Sodi, B., Hernandez, X., Hwang, H. S., Park, C., & Le Borgne, D.
2012, MNRAS, 426, 1606

10) Chingangbam, P., Park, C., Yogendran, K. P., & van de Weygaert, R., Hot and
Cold Spot Counts as Probes of Non-Gaussianity in the Cosmic Microwave Background,
2012, Apd, 755, 122

11) Pan, D. C., S. Vogeley, M. S., Hoyle, F., Choi, Y.-Y., & Park, C., Cosmic voids
in Sloan Digital Sky Survey Data Release 7, 2012, MNRAS, 421, 926

Proceedings

1) Benjamin L'Huillier, Galaxy mass assembly: mergers versus smooth accretion, |AP
on Shaping galaxy evolution: interactions & feedback, Paris, France, Jan. 21-23, 2013
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Presentations at Meetings

1) Changbom Park, Recent Development of Dark Energy and Large-Scale Structure
Studies, st=2=2l&3| focus session, CH& YA HEH, Apr. 26, 2012

2) Changbom Park, Large-scale Structure of the Local Universe and the LCOM Model
(invited), Workshop on Ecosystems of Galaxies, USTC, Hefei, China, May 6-Jun. 2, 2012

3) Changbom Park, The Challenge of the Largest Structures in the Universe to
Cosmology, The 5th KIAS Workshop on Cosmology and Structure Formation, KIAS, Seoul,
Oct. 30, 2012

4) Changbom Park, The Challenge of the Largest Structures in the Universe to
Cosmology, 2013 American Astronomical Society Meeting, Long Beach, USA, Jan. 7, 2013

5) Changbom Park, SDSS4 and ngCFHT, The 2nd Survey Science Group Workshop, High—1
resort, Feb. 14, 2013

6) Changbom Park, The Largest Structures in the Universe and Their Cosmological
Implications, Indian Association for General Relativity and Gravity Meeting, Garhwal,
India, Mar. 7, 2013

7) Changbom Park, Horizon Run Cosmological N-body Simulations (invited), 3rd ICCS
Manycore and Accelerator—based High-performance Scientific Computing Workshop, NAOC,
Beijing, China, Mar. 26-30, 2012

8) Juhan Kim, The New Horizon Run Simulations, 2012 MPA-IFT Spring Workshop on LSS,
Madrid, Spain, Apr. 23-27, 2012

9) Juhan Kim, Developing Cosmological Hydrosimulation Code Using CUDA, The 3rd KIAS
CAC Summer School on Parallel Computing, KIAS, Jun. 26-28, 2012

10) Juhan Kim & Changbom Park, The Horizon Run Simulations, The 5th KIAS Workshop
on Cosmology and Structure Formation, KIAS, Oct. 29 Nov. 04, 2012

11) Juhan Kim, BigBOSS: Science Prospects and Current Status, The 2nd Survey
Science Group Workshop, High-1 Resort, Feb. 13-16, 2013

12) 2F8t, The Biggest Cosmological Simulations, 2012 =X HAtDSIRSHE, A2 EL
Tower, Oct. 12, 2012

13) Juhan Kim, Development of the GPU-Powered Cosmological Hydrodynamic Code, 3rd
[CCS Manycore and Accelerator-based High-performance Scientific Computing Workshop
and School, NAOC, Beijing, China, Mar. 28-30, 2012

14) Juhan Kim, The Horizon Run Cosmological Simulations, Particle Physics and
Cosmology 2012 (PPC2012), KIAS, Seoul, Nov. 05-09, 2012

15) Jeong-Sun Hwang, On the initial conditions and evolution of isolated galaxy
models, 2012 Workshop on Computational Sciences and Research Hub, Pusan National
University, Jul. 12-14, 2012

16) Jeong-Sun Hwang, On the effects of a hot gas halo in the evolution of isolated
galaxy models, the 5th KIAS workshop on Cosmology and Structure Formation, KIAS,
Seoul, Oct. 29-Nov. 4, 2012

17) Jeong-Sun Hwang, Modeling interacting galaxies seen in galaxy surveys, the 2nd
Survey Science Group Workshop, Gangwon-Province, Feb. 13-16, 2013

18) Seokcheon Lee, Probing cosmic acceleration with galaxy clusters, the 5th KIAS
Workshop on Cosmology and Structure Formation, KIAS, Seoul, Nov. 02, 2012

19) Seokcheon Lee, Observational signals for modified gravity, Particle Physics and
Cosmology 2012 (PPC2012), KIAS, Seoul, Nov. 08, 2012

20) Seokcheon Lee, Dark energy probes with DES, the 2nd Survey Science Group
Workshop, High-1 Resort, Gangwon-Province, Feb. 14, 2013

21) Seokcheon Lee, Large scale structure for probing dark energy, AP
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School /Workshop, Feb. 20, 2013
22) Soungwook E. Hong, LSST: Current Status (& Science Working Group in Korea), The
2nd Survey Science Group Workshop, High-1 resort, Feb. 13-16, 2013

Meeting Organization

1) 5th KIAS International Workshop on Cosmology and Structure Formation
Host: Korea Institute for Advanced Study
Place: KIAS, Seoul, Korea
Date: Oct. 29 Nov. 04, 2012
Organizer: Changbom Park
http://conf.kias.re.kr/cosmology12/
2) 2nd Survey Science Group Workshop
Host: Korea Institute for Advanced Study
Place: High-1 Resort, Gangwon—Province, Korea
Date: Feb. 13-16, 2013
Organizer: Changbom Park
http://home.kias.re.kr/psec/SSGN13/index.html
3) 3rd ICCS Manycore and Accelerator-based High-performance Scientific Computing
Workshop
Host: National Astronomical Observatories China & Korea Institute for Advanced Study
Place: NAOC, Beijing, China
Date: Mar. 28-30, 2012
Organizer: Changbom Park (as an SOC member)
http:// silk0.bao.ac.cn/Joomla/index.php/conferences/iccs3
4) Meeting: The 3rd KIAS CAC Summer School on Parallel Computing
Host: Center for Advanced Computation, Korea Institute for Advanced Study
Place: KIAS, Seoul
Date: Jun. 26-28, 2012
Organizer: Juhan Kim
http://cac.kias.re.kr/School/2012summer /
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One of the widest FOV telescopes in the World

24 hour monitoring with three telescopes

Wide field telescope with 1.6m aperture

for the Korea Microlensing Telescope Network Project
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One of the largest CCD cameras in the World

Four square degree field of view with 340 mega pixels

L ¥ =

¥ —

Mosaic CCD camera with 18k by 18k pixels

for the Korea Microlensing Telescope Network Project
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Near-infrared Imaging Spectromiter for Star Formation Histofy
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National Agenda Project

Optical Wide-field Patrol ¢
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SN

We use facilities all around the world and build new instruments to study
exotic objects such as supermassive black holes, the most energetic cosmic explosions,
as well as ancient large scale structures of galaxies,

1o understand the cosmic history and evolution of our Universe.

q"(‘ To learn new wonders of the universe unveiled by us, visit
’ e
f.'8 hitp://ceou.snu.ac.kr

Designed by Minhee Hyun(CEOU/SNU), Photographed by Dohyeong Kim (CEOU/SNU)
McDonald Observatory’s 2.1m telescope with CEOU’s CQUEAN camera, observing distant quasars and GRBs.
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Cocomong : A Space Adventure
(F)wep 2w o] 2~ A2

AAFSH AL &5 4=
2012 IPMF ‘Audience Award’ 424+

METASP/\CE

www.metaspace.co.kr
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