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For the entrance in 2016 September to Astronomy and Space Science Major,

applicants can only apply to the research fields below. Questions on each research
area are to each professor, while other questions are to the Campus
Representative Professor (Sang Chul KIM sckim@Kkasi.re.kr) or the Chief Major

Professor (Young-Sil Kwak, yskwak@Kkasi.re.kr).
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(1) Prof. Arman Shafieloo

(2) 1= w2 (Prof. Jongwan Ko)

(3) TFA w4 (Prof. Young-Sil Kwak)
(4) AA4A w4 (Prof. Sang Chul KIM)
(5) 442 w4 (Prof. Soon-Wook Kim)
(6) 1% 14 (Prof. Jongsoo Kim)

(7) &2 w4 (Prof. Bong Won Sohn)
(8) &A1 W4 (Prof. Yujin Yang)

(9) olAd w4 (Prof. Sang-Sung Lee)
(10) A& w4 (Prof. Woong-Seob JEONG)
(11) 23 w4 (Prof. Jung Hyun Jo)

(1) Prof. Arman Shafieloo (shafieloo@kasi.re.kr)
Title Testing Cosmological Models using Large Scale Structure Data

The project will be on working and developing advanced methods of statistical
analysis to test different cosmological models and early universe scenarios using
current and future large scale structure data. The student will be considered to
work on SDSS4 data as well as simulations of the data from future DESI and LSST
surveys (Cosmology group at KASI is officially member of SDSS4 and DESI surveys
and soon we will join LSST). Strong background in basic physics, astrophysics and
cosmology is required. Candidates with subject related project experiences would
have advantage in the selection process.

(2) 1&&% w2 (Prof. Jongwan Ko, jwko@kasi.re kr)
A= 2ot AU 2519 P/t XsHGalaxy clusters and galaxy formation and
evolution)
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(3) ZHA w4 (Prof. Young-Sil Kwak, yskwak@kasi.re.kr)
A= 2R PeFEH (R A/ 2 57)
Near Earth's Space Environment (lonosphere/Upper Atmosphere)

(4) 24 w4 (Prof. Sang Chul KIM, sckim@Kkasi.re.kr)
A2 : KMTNet g7 #ERZE 0] 83F TAIA EAF g3
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Title : KMTNet Supernova Research

Supernova Research will be done using the Korea Microlensing Telescope
Network (KMTNet) system, which is three identical 1.6m telescope systems
with 2 deg X 2 deg FOV CCDs in Chile, South Africa and Australia, which
ensures 24-hour coverage of the southern hemisphere. KMTNet has
officially started observations in 2015 October. Since our KMTNet
Supernova Project(KSP) has secured 17% of telescope time for each of the



three telescopes during 2015 - 2019, we have opportunities to utilize these
vast amount of data for the researches on supernovae and nearby galaxies.

2> (Prof. Soon-Wook Kim, skim@Kkasi.re.kr)
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(6) 1&4 w4 (Prof. Jongsoo Kim, jskim@kasi.re.kr)
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(7) &2 w5 (Prof. Bong Won Sohn, bwsohn@kasi.re kr)
A2 : Radio-loud AGN pc-scale AlE & ¥Hgt AL
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(8) ¥SA w4 (Prof. Yujin Yang, yyang@kasi.re.kr)
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9) O]’z}’é 4 (Prof. Sang-Sung Lee, sslee@kasi.re.kr)
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English : Origins of Gamma-ray Flares in Active Galactic Nuclei

Gamma-ray flares of Active Galactic Nuclei (AGN) are known to be occurred in
innermost regions of relativistic jets which radiate in whole ranges of electromagnetic
spectra due to synchrotron radiation, synchrotron self absorption, inverse—compton
scattering, doppler boosting etc. Here we may raise two questions on the natures of
the gamma-ray flares of AGN such as: a) What is the basic cause of the gamma-ray
flares from AGNs? b) What is the physical process of the causes? For the first
guestion, there are several suggestions like 1) a relativistic jet of high energy plasma
(Marscher et al. 2008), 2) Doppler boosting of synchrotron radiation of the jet
(Dermer 1995), 3) inverse Compton scattering by relativistic electrons, etc. For the
second question, we may find some candidates and detail mechanism for the
gamma-ray flares such as 1) compression and heating of the plasma in the
relativistic jets, 2) generation of the relativistic particles, 3) rapid variability in flux and



magnetic field. In order to answer to the questions, we may conduct either 1) studies
of large samples of flaring AGNs for investigating statistics and correlation of
observed properties (Lister et al. 2011), 2) multi-wavelength observations of individual
objects for testing time profiles of flares (Jorstad et al. 2010), for studying physical
properties of emission features (jet knots) (Agudo et al. 2011), and studying evolution
of SEDs (Wehrle et al. 2013), or 3) polarization observations for looking at magnetic
field environments (Jorstad et al. 2013). Possible explanations of the gamma-ray
flares in AGNs are a) shocks—in-jets propagating within jet flow and b) bending of
the whole jets. For both cases, we should expect changes in polarization, luminosity,
particle distribution, and structures of jets at mas-scale. The multifrequency
simultaneous VLBI/SD observations with KVN are the best tool for detecting such
changes correlated with gamma-ray flares. This key science program aims to answer
the fundamental questions about the basic nature of the flares of AGN.

The Interferometric Monitoring of Gamma-ray Bright AGNs (IMOGABA) project (Lee et
al. in prep.) has been launched in 2015 as a key science program of Korean VLBI
Network (KVN). This project uses KVN for monthly interferometric monitoring of more
than 30 gamma-ray bright AGN at 22, 43, 86, and 129 GHz simultaneously (see
http://sslee.kasi.re.kr for preliminary results). The IMOGABA aims especially at the
potential connection between gamma-ray outbursts and the formation of new jet
components, by investigating the potential correlation of the gamma-ray light curves
with the brightness and mas—scale structures of the inner jets. The monitoring
cadence of a month and the observing frequencies of 22-129GHz make this project
unigue in studying the gamma-ray flaring AGN.
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