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Executive
Summary

Significance of Astronomy: Astronomy is a natural science that studies the
nature, origin and evolution of the Universe as a whole through observations and

theoretical interpretations. It aims to answer the questions regarding the Universe
and to provide important information about the environment surrounding the Earth.
Astronomy education encourages young students to develop scientific and creative
thinking and foster their interests in science and technology. Advances in astronomy
promote the people’s pride and national status.

Status and Prospects of Astronomy in the 21st Century: With the

help of large observational facilities, astronomy has made remarkable achievements since
the start of this century. Korean astronomers are producing world-class observational
research results using oversea facilities but the lack of Korean-owned cutting-edge
observational facilities has made it difficult to initiate world-leading projects. After
carefully assessing future prospects of different fields, and expertise and interests of
Korean researchers, the astronomy community should invest more aggressively on large
astronomical facilities and develop new research projects of her own.

Where Are \We: In recent years Korean astronomy has been recognized
internationally for its excellence in increasingly diverse fields. This results in the

growth of scientific exchanges and international cooperation as well as improvements
in quality of research papers published by Korean astronomers. Especially, the
development of and investment in large observational facilities have become very
active. Overall, research papers published by Korean astronomers have reached
global standard of excellence, but in somewhat limited areas. Moreover, a large
fraction of such papers are produced through large international collaborations. In
the future we should aim to publish more world-class papers based on Korean-
initiated projects.

Grand Challenges for the Next Decade:

- To investigate the nature of dark energy and the accelerated cosmic expansion
through the 2.5th-3rd generation, wide—field survey telescope projects based on
spectroscopic techniques

- To study supermassive black holes and the evolution of galaxies using world class
observational facilities augmented by by small/mid—sized telescopes and unique
domestic facilities such as KVN
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- To explore exoplanets, KMTNet would be a unique facility for finding earth-like
planets in addition to transit and radial velocity measurements with other
telescopes

- To study the origin of cosmic magnetism through MHD turbulence simulations
and the participation to the SKA project

- To explore the Moon and environment of the Earth-Moon system through small
scientific satellites with state-of-the-art instruments

- To study the formation of stars through collaborative efforts between theoretical
studies based on numerical simulations and observational studies using domestic
fadilities such as Daeduk radio telescope, SNU radio telescope and KVN

- To facilitate the advancement of numerical relativity area and participate to
gravitational wave experiments such as LIGO and KAGRA

- To study the origin of the solar system through interdisciplinary researches
among geology, meteorology, biology, and astronomy

Recommendation for on—-going Facility Prgects

- GMT: With its large aperture GMT will be forefront instrument for next decade.
Korea should get prepared for this opportunity by choosing proper research
topics and training young astronomers and carefully planning the roadmap.

- Large optical telescope (4m/8m): Although Korea does not have large telescope
yet, the community has to to seek access to currently leading telescopes to get
prepared for the era of GMT (25m).

- KMTNet: KMTNet is a unique facility that covers large area of the sky 24 hours a
day. Although the main objective is to find extraterrestrial planets with micro-
lensing effects, the telescopes provides huge amount of data containing many
variable objects. In order to maximize scientific throughput, the project needs to
attract more people for the data analysis. Also the KMTNet should set up clear
policy for the target of opportunity observations as rapidly varying objects
discovered by other means should be followed up in short time.

- MIRIS: The MIRIS mission is over, but the data have not been fully analyzed yet.
Korean astronomers should make effort to utilize the data for scientific research
in order to maximize the value of the mission and seek future opportunities of
Space missions.

- SDO: This is a Space observatory to study the Sun and its influence on the Earth. The
space weather is becoming important for the environment and risk managements.
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The data from SDO can be valuable asset to Korean astromomers and scientists.

- ALMA: ALMA is an international project for an array of (sub)millimeter radio
telescopes and provides unprecedented high quality data regarding the
interstellar medium and other cold objects. Korea became part of the ALMA only
recently. ALMA is a very good opportunity for Korean astronomers in preparing
for the SKA participation.

Recommendation for Future Facilities:

- SKA: SKA would cover 1 square kilometer light collecting area and would provide
unprecedented opportunity to study the objects which cannot be seen by other
wavelengths. Cuttently Korea is not a member of the SKA project yet, but should
join this project as early as possible.

- Wide-field spectroscopic survey telescopes: The mapping of the universe in
3-dimension would be essential in understanding the large scale structure of the
universe. In view of the rapid growth of the cosmological community in Korea,
the observational facility capable of Wide-field spectroscopuc survey telescope
would be quite useful and productive. Since it would be difficult to build such a
facility by Korea alone, international collaboration toward this direction would be
desirable.

- NIR Space Telescope: Korea has acquired substantial expertise in infrared space
missions through MIRIS and NISS. We are now ready to become an important
international partner of more ambitious space projects aiming for more
fundamental problems. WFIRST and SPHEREX are good examples.

- UFFO-100: This is a space telescope concept for followup of rapidly varying
objects such as Gamma-ray bursts decveloped within Korea. It utilizes fast-
moving telescope together with in-house detection of X-ray sources. It requires
more community support than now as the time-domian study is rapidly growing
area of astronomy.

Strategies for Competitive Research: Students are advised to decide
their research fields based on future needs of manpower in different fields. In

particular, the instrument development is expected to require many researchers in
the near future. Students should start participating research projects of international
standards as early as possible in their career. Large-scale astronomy projects should
be carried out effectively through close collaboration between research institutes

and universities.
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Astronomy Education: The number of graduate students enrolled in
astronomy programs in Korea seems to sufficient to provide necessary manpower in

the next decade. Graduate programs should focus on improving research capabilities
of their students. The number of astronomical observatories established by private
sectors and local governments has increased drastically in recent years. Therefore
graduate programs should widen the scope to encompass the educational programs
related with astronomy public outreach. Universities should develop diverse paths for
jobs and deliver relevant educational programs for students. The KAS should raise
public interests in Astronomy by offering public outreach events such as star-parties
and public lectures. Educational programs such Astronomy Olympiad should be
facilitated in order to cultivate next-generation astronomers

Strategies for the KAS: The membership can grow by introducing associate
and honorary members, and establishing common members with other societies. The

existing committees and divisions should be restructured, reflecting the latest
research trends. The KAS should seek for reciprocal cooperations with other related
societies in Korea and beyond. Moreover, the KAS should try to open more channels
to participate in the process of science policy making by establishing an advisory
committee on astronomy. We further extend our efforts to reach out for the general
public.

Strategies for JKAS and PKAS: In the Long-term, JKAS should aim to be
placed in the list of SCI journals. The short term strategies include boosting the

number of submitted papers and soliciting papers from internal communities. PKAS
should put more emphasis on instrument development, reports on education-related
studies, and review papers.

International Cooperation: The KAS should make efforts to facilitate
exchanges of researchers and students among the East Asian nations. In particular,

the astronomical societies in neighboring countries may enhance internal cooperation
by co-organizing some scientific sessions during respective annual meetings.
Developing EACOA and EAO will be vital in improving international cooperation in the
region. Hosting international meetings such IAU symposia by Korean astronomers
should be encouraged. The KAS should play active roles in hosting successfully the
31st IAU general assembly in Busan in year 2021.
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