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[Z IT-02] Gravitational-Wave: challenges for
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[® IT-03] Gravitational-Wave Astronomy

(25 Bes

Chunglee Kim' on behalf of the Korean
Gravitational-Wave Group
!Seoul National University

Exploring a universe with gravitational waves
(GWs) was only theoretical expectation for long
time. In September 2015, the Laser Interferometer
GW Observatory (LIGO) first detected GWs emitted
from the collision of two stellar-mass black holes
in cosmological distance (1.3 billion light years) on
Earth. This confirms the existence of black-hole
binary mergers, and further, opens a new field of
GW astronomy. We begin our discussion with a list
of important GW sources that can be detectable on
Earth by large-scale laser interferometers such as
LIGO. Focusing on compact objects such as
neutron stars and black holes, we then discuss
possible research in the context of GW astronomy.
By coordinating with existing observatories,
searching for electromagnetic waves or particles
from astronomical objects, around the world,
multi-messenger astronomy for the universe's
most cataclysmic phenomena (e.g. gamma-ray
bursts) will be available in the near future.

[Z& IT-04] The solar photospheric and
chromospheric magnetic field as observed in
the near-infrared

Manuel Collados'"?

!Instituto de Astrofisica de Canarias, E-38200 La
Laguna, Tenerife, Spain, ?Universidad de La
Laguna, Dept. Astrofisica, E-38206 La Laguna,
Tenerife, Spain

Observing the solar atmosphere with
ground-based telescopes in the near-infrared has
a number of advantages when compared to
classical measurements in visible wavelengths. One
of them comes from the magnetic sensitivity of
spectral lines, which varies as Ag, where g is the
effective Landé factor of the transition. This
wavelength dependence makes the near-infrared
range adequate to study subtle spatial or temporal
variations of the magnetic field. Spectral lines,
such as the photospheric Fe 1 1.5648 pm spectral
line, with a Landé factor g=3, have often been used
in the past for this type of studies. To study the
chromosphere, the Ca II IR triplet and the He I
1.0830 um triplet are the most often observed
lines. The latter has the additional advantage that
the photospheric Si I 1.0827 pm is close enough so
that photosphere and chromosphere can be

r0|'

P22 25H5|H 2412 15, 20169 4% / 31



simultaneously recorded with a single detector in a
spectrograph. The instrument TIP (Tenerife
Infrared Polarimeter) has been continuously
operating since 1999 at the 70-cm German VTT of
the Observatorio del Teide and has been recently
moved to the 1.5-m German GREGOR. During all
this time, results have been obtained concerning
the nature of the weak photospheric magnetic field
of the quiet sun, magneto-acoustic wave
propagation, evolution with the cycle of sunspot
magnetic fields, photospheric and chromospheric
magnetic field in emerging regions, magnetic field
in chromospheric structures such as filaments,
prominences, flares, and spicules, etc. In this talk,
I will review the main results obtained after all
these observations and mention the main
challenges for the future. With its novel
polarization-free design and a complete suite of
instruments aimed at simultaneous (imaging and
spectroscopic) observations of the solar
photosphere and  chromosphere, the EST
(European Solar Telescope) will represent a major
world-wide infrastructure to wunderstand the
physical nature of all these phenomena.

[Z IT-05] 20 years of Bohyunsan Optical
Astronomy Observatory (H@AMM 20 204)

Hyun-Il Sung
Korea Astronomy and Space Science Institute
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[+ GC-01] Ten Years of Debate on the
Origin of Globular Cluster Color Bimodality

Hak-Sub Kim and Suk-Jin Yoon
Department of Astronomy & Center for Galaxy
Evolution Research, Yonsei University

The globular cluster (GC) systems in most
elliptical galaxies show bimodal color distributions.
This phenomenon has been generally regarded as
a bimodal metallicity distribution, indicating the
presence of two sub-populations in a GC system.
However, since a new explanation on the
bimodality was introduced where the nonlinear
metallicity-to-color conversion can cause bimodal
color distributions, the origin of this phenomenon
has been under hot debate. In this presentation,
we briefly review the ten-year debate on the origin
of GC color bimodality, and present our recent
pieces of evidence on the nonlinear nature of GC
color-metallicity relations.

[+ GC-02] Multiple stellar populations in the
classical bulge

Young-Wook Lee', Sohee ]angl, Jaeyeon Kim!,
Seok-Joo Joo?, Chul Chung1

!Center for Galaxy Evolution Research and
Department of Astronomy, Yonsei University, Seoul
03722, Korea

’Korea Astronomy and Space Science Institute,
Daejeon 34055, Korea

The presence of multiple stellar populations is
now well established in most globular clusters in
the Milky Way. Here we show that two populations
of RR Lyrae stars and the double red clump
observed in the Milky Way bulge are another
manifestations of the same multiple population
phenomenon observed in halo globular clusters.
We will discuss the implications of this result on
the stellar populations and formation of early-type
galaxies.

[+ GC-03] The Effect of Local-Global
Environmental Bias on the Type Ila
Supernova Host Galaxy Studies



