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Executive Summary

Astronomy is a natural science that seeks to satisfy humanity’s fundamental
curiosity about the universe by understanding the principles governing space
and celestial bodies. In modern times, astronomy has evolved into a
cutting-edge science that uses advanced technology to precisely measure and
study the extreme conditions of the universe. Today, astronomy not only
plays a vital role as a forefront discipline in natural science that broadens
human understanding of the cosmos but also contributes significantly to the
cultivation of highly skilled professionals in advanced science and technology.
With the establishment of the Korea Aerospace Administration (KASA), it is
expected that awareness of the importance of astronomy in promoting
scientific development and training next-generation experts in high-tech fields

will grow even further in Korea.

Over the past decade, Korean astronomy has made remarkable progress.
Advanced ground-based observatories such as the Korea VLBI Network
(KVN) and the Korea Microlensing Telescope Network (KMTNet) for
exoplanet research have been constructed wusing domestic technology,
enhancing Korea’s capabilities in building observational infrastructure.
Furthermore, by participating in space missions involving small-scale space
telescopes, Korea has continued to advance its observational infrastructure. In
addition, Korea’s involvement in major international facilities such as the
International Gemini Observatory (Gemini) which operates two 8.1 meter
optical telescopes, and the Atacama Large Millimeter/submillimeter Array
(ALMA) which is the world’s largest radio array, has significantly expanded
the research infrastructure available to Korean astronomers. Based on this
growing infrastructure, Korean researchers are now producing globally
recognized achievements across nearly all fields of astronomy including

cosmology, galaxy evolution, black holes, the Milky Way, star formation, the
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Solar system, and the heliosphere, many of which are frequently highlighted
in the media. However, as global astronomy continues to advance at a rapid
pace, it is now time for Korea to prepare for an even greater leap forward

to stay at the forefront of this evolving field.

At this critical juncture, the Strategic Planning Committee of the Korean
Astronomical Society (KAS) has been discussing the astronomical research
challenges that Korea’s astronomy community should tackle with over the
next ten years, as well as the infrastructure needed to support these
endeavors since October 2024. Among the grand astronomical challenges that
are attracting significant global interests and that Korea aims to address, two
stand out: (1) understanding the past and future of the universe, and (2)

uncovering the origins of humanity from a cosmic perspective.

The first major challenge, "understanding the past and future of the
universe", centers on investigating the history and composition of the cosmos.
Since the Big Bang 13.8 billion years ago the universe has been expanding,
and in order to understand both its past and its future expansion, it is crucial
to identify the components that make up the universe. In particular, Korea
aims to contribute to and lead global efforts to unveil the nature of dark
energy which accounts for about two-thirds of the universe’s composition and

dark matter, which constitutes most of the remaining parts.

In parallel, Korean researchers will strive to reconstruct detailed images of
galaxies and black holes in the early universe to test various cosmological
models. Observing phenomena near high-density, high-gravity objects like
black holes will also allow for experimental validation of the laws of gravity.
Additionally, by observing the universe utilizing new messengers other than
light astronomers aim to uncover previously unknown aspects of ancient

celestial objects offering a new window into the universe's past.

The second major challenge, "understanding the origin of humanity from a
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cosmic perspective”, seeks to explore humanity’s ultimate origins in the
context of cosmic time and scale. Most of the key elements that make up
living organisms were forged during the life cycles of stars. Therefore,
gaining a deeper understanding of stellar evolution will help trace the origin
of the very materials that gave rise to life, offering insights into one of

humanity’s most fundamental questions: "Where do we come from?"

By studying how stars are born and how they die, astronomers can uncover
how planets are formed and how heavy elements essential for life are
dispersed throughout the universe. This knowledge is crucial for understanding
the cosmic processes that led to the creation of life-supporting environments.
In addition, to understand how planets capable of sustaining life could exist
in such extreme conditions as space, researchers will explore celestial bodies
within our Solar system as well as exoplanets beyond it. They will also
conduct multifaceted studies on how Solar activity affects Solar system
bodies, which in turn may provide key insights into the conditions necessary

for habitability across the cosmos.

To acquire groundbreaking new knowledge about the universe through such
ambitious research endeavors, it is essential to develop new research facilities
capable of revealing aspects of the cosmos that have remained hidden until
now. Four major types of facilities are considered crucial to opening new

frontiers in space research:

1. Next-generation, large-scale ground-based observatories capable of
observing the extreme universe across a wide range of wavelengths.

2. Observational facilities using new messengers other than light, such as
gravitational waves or neutrinos, which enable exploration of the universe
from entirely new perspectives.

3. Creative, Korea-led observational facilities, which not only enhance

national leadership in astronomy but also strengthen the research
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capabilities of the Korean astronomical community.
4. Space-based observatories, which offer unique vantage points above Earth's

atmosphere for observing the universe in unprecedented detail.

In addition, to process and analyze the massive volume of data generated
by these new facilities and to support theoretical modeling and simulations it
is imperative to establish large-scale data storage and analysis infrastructure

along with high-performance computing facilities.

Next-generation, large-scale ground-based observatories are essential for
observing the distant early universe and for conducting detailed studies of
celestial bodies such as exoplanets. However, the construction of such
facilities presents major challenges not only due to their immense scale and
the sophisticated technologies involved but also because of the enormous
costs involved which often amounts to several trillion Korean won. As such,
it is difficult for a single nation to develop and operate such observatories
independently. For Korea, considering its current economic size and the scale
of its astronomical community, building such mega-facilities alone would be
extremely challenging. Therefore, active participation in international
collaborations is a more realistic and strategic approach. In the short term,
Korea should continue participating in international observatories where it
already holds a stake, namely Gemini and ALMA, at least at the current
level of involvement. Moreover, with the Vera C. Rubin Observatory
beginning full operations in 2025 and expectations of strong synergy with
other facilities and projects, it would be beneficial to ensure broader access
for Korean astronomers to the survey data that the Rubin will produce.
Facilities like Rubin are expected to remain internationally competitive across
various fields of astronomy for the next decade and they will also play a
key role in training the next generation of researchers. In the medium term,

Korea must secure its planned shares in large-scale international facilities such
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as the Giant Magellan Telescope (GMT) and the Square Kilometre Array
(SKA), both of which are -currently under construction with Korean
participation. This will allow Korean astronomers to conduct cutting-edge
research using these powerful observatories around the 2030s. Furthermore,
when engaging in international collaborations on large-scale facilities, it is
highly desirable for Korea to define specific scientific missions that it can
lead and to develop the instrumentation or key enabling technologies for
those missions. This will not only allow Korean research goals to be
integrated into global observatories but will also facilitate technological
development and strengthen Korea’s leadership capacity for future research. In
the long term, Korea may consider boldly pursuing its own large-scale
observatory project. For instance, a multi-object spectroscopic survey telescope
is expected to have a major scientific impact, and a thorough feasibility study

on such a facility would be a meaningful step forward.

Thanks to recent advances in observational technology, it has become
possible to explore the cosmos other than electromagnetic wave (i.e., light).
Gravitational waves and neutrinos are emerging and highly promising
messengers that offer the potential to uncover previously unseen cosmic
phenomena such as black hole mergers, and to approach unresolved questions
about cosmic expansion from entirely new perspectives. As this field is
expected to grow rapidly in the coming years, the Korean astronomical
community must engage actively and strategically. In the short term, Korea
should focus on enhancing its research capabilities in existing gravitational
wave and neutrino observatories, establishing facilities capable of conducting
follow-up observations of gravitational wave sources and neutrino-emitting
celestial objects, and developing multi-messenger astronomy capabilities that
combine data from light, gravitational waves, neutrinos, and other signals to
achieve a more complete understanding of cosmic events. In the medium to

long term, Korea should aim to participate in next-generation gravitational
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wave detector projects through international collaboration, thereby securing
competitiveness in this cutting-edge domain. Additionally, the country should
lead the development of novel technologies, such as superconducting tensor
gravitational wave detectors to open up new frequency ranges for gravitational
wave observation and reveal previously undetectable phenomena. Furthermore,
exploring the construction of a Korean neutrino observatory would position
Korea as a leader in neutrino astrophysics and help shape the global future
of multi-messenger astronomy. By investing in these areas, Korea can secure
a prominent role in the emerging frontier of astronomy, expanding not only

our view of the universe but also our scientific and technological capabilities.

Among the research facilities that Korea has independently established and
led, two key examples are KVN and KMTNet, both built by the Korea
Astronomy and Space Science Institute (KASI). In the university sector,
notable facilities include Seoul National University's Fast Imaging Solar
Spectrograph (FISS) installed at the 1.6 meter Goode Solar Telescope (GST)
in the United States, which was developed jointly with KASI for Solar
observations, and the 7-Dimensional Telescope (7DT), designed with
multi-messenger astronomy in mind. To ensure that these already established
facilities remain competitive, continuous maintenance and regular upgrades are
essential. One effective strategy would be to modernize and network Korea’s
existing ground-based observatories such as Bohyunsan Optical Astronomy
Observatory (BOAO) and KMTNet which are being operated by KASI, and
small telescopes operated by various universities. Such initiatives would not
only promote the domestic research capabilities but also help train essential
personnel for large-scale projects including scientists, engineers, and
technicians specialized in managing, maintaining, and developing advanced
astronomical instruments. They would also strengthen the institutional capacity
required for operating and advancing large-scale observatories, while

supporting the development and testing of space telescopes and space-based
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observation systems, thereby directly contributing to national efforts in space
exploration and technological advancement. As the importance of space
exploration and space industry continues to grow, the accumulated expertise
from managing and upgrading domestic observatories will become even more
valuable, laying the groundwork for Korea to play a leading role in the

broader realm of astronomical and aerospace innovation.

Placing observatories in space opens up entirely new possibilities for
astronomical observation that are not feasible from the ground. Space
telescopes enable high-resolution observations free from Earth’s atmospheric
distortion and allow access to wavelengths such as infrared and ultraviolet
that are largely obstructed by the atmosphere. This makes it possible to
unravel the secrets of star and planet formation and to observe distant
galaxies from the early universe in unprecedented detail. Over the years,
Korea has gradually built up its capabilities in this field through small-scale
space telescope missions led by KASI including Far-ultraviolet IMaging
Spectrometer (FIMS), Multi-purpose IR Imaging System (MIRIS), and
Near-infrared Imaging Spectrometer for Star formation history (NISS) which
helped develop foundational space telescope technologies. At the same time,
Korean astronomers have gained valuable experience in space-based research
through participation in international telescope missions. These accumulated
efforts culminated in Korea’s joint development with NASA of
Spectro-Photometer for the History of the Universe, Epoch of Reionization
and Ices Explorer (SPHEREX), a recently launched space telescope with
world-leading spectro-imaging capabilities. In the short term, it will be crucial
to maximize scientific output by fully leveraging SPHEREX’s observational
data. Looking toward the mid-to-long term, Korea should aim to develop a
Korea-led space telescope, which would not only expand our observational
capabilities but also further advance domestic space telescope technologies.

Such an independently operated facility will become a foundation for
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addressing core scientific challenges in cosmology, galaxy evolution, and star
formation, fields identified as key priorities by the Korean astronomical
community. By strengthening research capabilities through ownership of
independent observational assets, Korea will shift from being a participant in
international projects to a driver of scientific missions. Building on the
technological expertise acquired through such a mission Korea can secure its
place in larger-scale international collaborations in the future. By taking these
steps, Korea can solidify its position as a global leader in space-based
astronomy while contributing meaningfully to the broader goals of space
science and exploration. Therefore, we recommend to advance our nation’s
space telescope technology and observational capability by pursuing flagship
missions such as multipurpose 1-2m-class space telescopes equipped with both
spectroscopic and imaging capabilities, as well as small space telescope
missions aimed at achieving specific scientific goals while also serving
technology development purposes. In addition, the L4 mission, which could
open a new chapter in heliospheric research, is considered highly worthwhile
to pursue. At the same time, Korea should engage in international missions
that fully leverage its space telescope development capabilities, thereby

sustaining and further enhancing its space observation capacity.

Lastly, there is an urgent need to establish data storage and analysis
infrastructure to handle the big data generated from the various observatories
and telescopes mentioned above. As modern astronomy is increasingly
intertwined with data science, it is essential to build a systematic data
management platform that can effectively store, organize, and provide access
to observational data generated by Korean facilities. Moreover, as
astronomical data becomes more detailed and complex, it is necessary to
conduct high-resolution numerical simulations to interpret and analyze the
observations accurately. However, the national shared computing resources,

which are currently used across various scientific disciplines including
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astronomy, have already reached their capacity. This means Korea urgently
needs to build dedicated High Performance Computing (HPC) facilities
specifically tailored to meet the growing computational demands of

astronomical research.

Based on the current and future needs of the Korean astronomical

community, we make the following four key recommendations:

B Recommendation 1

Regardless of whether the facilities are internationally collaborative or led
by Korea, all existing observational facilities available to the Korean
astronomical community are expected to remain internationally competitive
over the next 10 years and to play a vital role in tackling major
astronomical challenges. In particular, they are anticipated to significantly
contribute to the training of personnel and development of technologies.
Therefore, stable and continuous support, along with performance enhancement
efforts, should be provided for facilities such as Gemini, ALMA, the Vera C.
Rubin Observatory, KVN, SPHEREx, and GST.

B Recommendation 2

Next-generation large-scale observatories in which the Korean astronomical
community is currently involved, such as GMT, SKA, and next-generation
gravitational wave observatories, are all expected to become world-leading
facilities upon completion. These will significantly boost Korea’s astronomical
research capabilities. Therefore, these projects should be given relatively high
priority, and efforts should be made to increase Korea’s contributions and

shares in them.
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B Recommendation 3

Facilities planned for the mid-to-late 2030s are also projected to be among
the world’s most advanced upon completion and will greatly enhance the
Korean astronomical community's research capacity. However, due to the high
technical complexity of most of these projects, a long-term, phased strategy is
required. In particular, the development of a Korea-led space telescope is
expected to significantly expand Korea’s observational research capacity.

Therefore, this project should be pursued with relatively high priority.

B Recommendation 4

The development of data storage and computing infrastructure,
instrumentation, and support for creative projects are all essential for the
advancement of Korean astronomy and should be consistently pursued with
relatively high importance. In particular, the need for data and computational
facilities has become especially urgent for the Korean astronomical community

and should therefore be addressed with high priority.

Based on the scientific challenges set forth above and the recommended
actions to achieve them, discussed within the working groups and the
editorial committee, the Strategic Planning Committee of KAS established the
following priority (importance) rankings for various facilities and activities.
The priorities are divided into four categories: P1 (Top Priority), P2 (Very
High Priority), P3 (High Priority), and O (Other Important Facilities and
Activities). Each priority level is further divided into future facilities and
currently ongoing or being utilized facilities. Within each priority category,
the order of facilities and activities follows the involvement order of the

working groups, as presented in Appendix 1. The name of the closely related
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working group is also indicated next to each facility. In the case of Solar
System exploration missions, they are not included in the rankings below, due

to their integrative nature and separate discussions on prioritization.

B P1 (Top Priority)

Selection Criteria: Research facilities capable of developing world-leading
technologies and carrying out transformative scientific missions that can lead
the global community. They must be expected to produce high impact and
wide-ranging utility with overwhelming support from the academic

community.

A. Future Facilities

1. Large Spectroscopic Survey Telescope (Extragalactic Astronomy and
Cosmology, Our Galaxy, Ground-Based Optical/IR Facilities): An ambitious
project to construct a spectroscopic survey telescope (6.5 m or larger in
aperture size), develop multi-object spectrographs, secure data, and carry out
research across a full range of activities, leveraging Korea’s strong research
community in galaxies and galaxy clusters. Expected to deliver high scientific
return in cosmology as well as broad benefits including technological

development, human resource training, and competitiveness.

2. Korean Medium-Sized Space Telescope (Extragalactic Astronomy and
Cosmology, Our Galaxy, Space Telescope, Multi-Messenger Facilities): A 1 m
to 1.5 m class general-purpose space telescope with very high technological
readiness. By performing wide-field imaging and spectroscopic observations in
both optical and infrared, it is expected to deliver breakthrough results in
cosmology, galaxy evolution, exoplanets, multi-messenger astronomy, and

time-domain astronomy. It will meet the scientific demands of many Korean
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astronomers and significantly enhance the observational capability of the
community. To achieve this goal, small-scale involvement in large
international space telescope projects will be helpful for technology and

manpower development.

3. Next-Generation Gravitational-Wave Observatory (Extragalactic Astronomy
and Cosmology, Multi-Messenger Facilities): A world-leading
gravitational-wave observatory (e.g., Einstein Telescope, Cosmic Explorer,
LISA) that will greatly expand the horizons of gravitational-wave and
multi-messenger research, enabling major discoveries in astronomy and
physics, and advancing cutting-edge technologies. Given the accumulated
expertise of domestic researchers through LIGO and KAGRA participation,

high utilization and strong impacts are expected.

4. Data and Computational Facilities (Extragalactic Astronomy/Cosmology,
Our Galaxy, Solar System, Data & Computation Facilities): This is an urgent
facility needed, considering ongoing activities of large-scale survey projects
like SKA and LSST in which Korea participates already underway as well as
other Korean-led projects. Computational facilities are crucial across many
research areas, creating synergy with observational data. Data facilities
complement them and are essential for new Al-driven analysis methods in the

coming decade.
5. L4 Mission (Heliospheric Science):

This is a mission to (1) conduct strategic scientific missions through Solar
observations; (2) develop scientific payloads for Solar observation data; (3)
design orbits and developing Korean satellites for Solar exploration; (4)
establish integrated management systems for space observation data, and (5)
build a foundation for next-generation space science in the exploration era
and advancing Korea into a leading country in international space

collaboration.
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B. Facilities Cuirently Being Utilized or Under Construction With Korean

Involvement

1. Giant Magellan Telescope (Extragalactic Astronomy and Cosmology, Our
Galaxy, Solar System, Ground-Based Optical/IR Facilities): An indispensable
giant ground-based facility to secure Korea’s future competitiveness in
observational astronomy. Stable funding for construction and operations must

be ensured.

2. Square Kilometre Amray, SKA (Extragalactic Astronomy and Cosmology,
Our Galaxy, Ground-Based Radio Facilities): An international project under
construction. As a highly sensitive, fast survey interferometer, it is expected
to deliver important scientific and technological results across many research
areas. Korea joined SKA in 2025. We recommend strengthening research

competitiveness for domestic-led science and technology development.

B P2 (Very High Priority)

Selection Criteria: Facilities of scientific and technological importance
comparable to P1, but with somewhat more limited impact or utilization, or

requiring a longer-term perspective.

A. Future Facilities

1. All-Sky Survey Observation System (Extragalactic Astronomy and
Cosmology, Our Galaxy, Solar System, Ground-Based Optical Facilities,
Multi-Messenger Facilities): This is a project to modernize Korean-owned
observatories to train technical staff and accumulate expertise while
performing essential research such as time domain astronomy that includes
studying energetic transients such as gravitational-wave sources, monitoring

variable objects, near-Earth objects, and satellites with a network of small or

_29_




moderately sized telescopes. This includes multi-messenger facilities such as
7DT, and this system is expected to play an independent and competitive

role in the era of multi-messenger astronomy.

2. ngVLA (Extragalactic/Cosmology, Our Galaxy, Ground-Based Radio
Facilities): A high-sensitivity interferometer covering the intermediate band
between ALMA and SKA, currently in early planning under U.S. leadership.
Construction depends on U.S. circumstances. Domestic groups are active in
related science, and synergy is possible with KVN. Korean involvement is

highly desired and related activities need to be supported.

3. Small-Scale Space Telescope Missions (Extragalactic Astronomy and
Cosmology, Our Galaxy, Space Telescope): Small space telescope missions
for specific high-return science goals. These missions are also aimed for
technology development. Several missions have been proposed (Ices Explorer,
S-KMTNet, S-Drift, Capella, etc.), and a careful selection of the mission is

needed with an open call for proposals and feasibility studies.

4. Lunar Gravitational-Wave Antenna (Extragalactic Astronomy and
Cosmology, Multi-Messenger Facilities): Development of new
gravitational-wave detection technology for eventual deployment on the Moon
(LGWA). It will open a new observational frequency band and is expected to

deliver major scientific contributions. Desired operation at mid-2030s.

5. Aurora-THErmopshere-ioNosphere for spAce weather, ATHENA
(Heliospheric Science): A magnetosphere mission aimed at improving current
inaccurate and low-resolution space weather predictions, providing wide-field
auroral imaging and information on upper atmospheric changes. Building on
advanced optical technologies developed in the ROKITS mission, ATHENA is

considered timely and feasible for near-future implementation.
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B. Facilities Currently Being Utilized or Under Construction with Korean

Involvement

1. International Gemini Observatory (Extragalactic =~ Astronomy and
Cosmology, Our Galaxy, Solar System, Ground-Based Optical Facilities): A
critical large ground-based observatory for competitive research in Korea for
science, instrument development, and manpower education & training.
Long-term stable participation is essential to train researchers and secure

expertise in all areas of astronomy.

2. Korean VLBI Network (KVN) and ngEHT (Extragalactic Astronomy and
Cosmology, Our Galaxy, Ground-Based Radio Facilities): KVN, developed
domestically, has significant technical impact and educational benefits. Its
multi-frequency receiving system is innovative and is being adopted abroad.

With proper upgrades, KVN can make major contributions to ngEHT.

3. Atacama Large Millimeter/submillimeter Array, ALMA (Extragalactic
Astronomy and Cosmology, Our Galaxy, Ground-Based Radio Facilities): A
world-leading interferometer with many influential science results. Korea has a
broad user base and has contributed to ALMA spectrograph development.
Stronger domestic leadership in large projects such as this can yield major

achievements in the next decade.

® P3 (High Priority)

Selection Criteria: Scientifically and technologically important facilities with
potential to become Pl-level in the long term, or facilities of very high
scientific importance but with relatively weaker technological or community

impact.
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A. Future Facilities

1. Antarctic Observatory (Extragalactic Astronomy and Cosmology, Our
Galaxy, Ground-Based Optical & Radio Facilities): Plans to establish optical
and radio systems in Antarctica, linking them with existing telescope
networks. Optical observations will benefit from stable seeing, while also
serving as testbeds for space technology requiring robust durability under
extreme conditions. Radio facilities include a 6 m THz telescope to exploit
Antarctica’s unique atmospheric conditions. Should be pursued in connection

with Korea’s Antarctic development plans.

2. 3m-class or Larger Space Telescope (Extragalactic Astronomy and
Cosmology, Milky Way, Solar System, Space Telescope): A bold project
targeting exoplanet and cosmology research. Requires a long-term perspective,

with a possibility for international collaboration.

3. Mid-scale Heliosphere Missions (Heliospheric Science): Long-term
heliospheric missions of scientific value, such as MagPIE (Magnetosphere
cold plasma source and circulation study), GAC (simultaneous high-resolution
aurora and upper-atmosphere observations), and EAE (multi-planet auroral

studies). Mission selection requires careful review.

B. Facilities Currently Being Utilized or Under Construction with Korean

Involvement

1. Vera Rubin Observatory and Legacy Survey of Space and Time, LSST
(Extragalactic Astronomy and Cosmology, Our Galaxy, Solar System,
Ground-Based Optical Facilities): A large-scale survey project providing highly
competitive research data of the southern hemisphere for 10+ years for
research all across astronomy. Stable participation through in-kind contribution

programs and timely delivery of results are crucial. High synergy with GMT,
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Gemini, and Large Spectroscopic Survey Telescope.

B O (Other Important Facilities and Activities)

Selection Ciriteria: Facilities or activities not in P1-P3, such as instrument
development, research support, or facilities not primarily for astronomy, but

recognized as comparably important. P1-P3 criteria are applied accordingly.

1. Astronomical Instrument Development [P2] (All Working Groups):
Essential instrument development and maintenance for large facilities fall here.
Though difficult to rank against other projects, high-quality instruments are
indispensable for successful ground-based and space borne facility projects.
Investment in training personnel specialized in instrument development,

operation, and maintenance is critical.

2. Support for Creative, Exploratory Projects [P2] (All Working Groups):
Enables Pl-level projects at universities and institutes with relatively small
budgets but strong competitiveness. 7DT is a prime example. Though not
comparable in scale to large projects, small-scale creative projects should be

actively encouraged.

3. Rollable Mirror Telescope [P3] (Space Telescope): A novel concept
using rollable mirror technology to build 10m-class space telescopes at
reduced cost, if successful. Recommended first to test on the ground or with

a small space mission (RMT-Pathfinder).

4. Multipurpose Deep-Space Antenna [P3] (Ground-Based Radio Facilities):
A 40m-class antenna (2-100 GHz) primarily for deep-space probe tracking
and communication, but also usable for astronomy when idle. Can function as
a single-dish or VLBI station. Korean astronomical community should lead or

actively participate in its design and construction for its use for astronomy.
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5. Korean Neutrino Telescope [P3] (Multi-Messenger Facilities): A
physics-oriented facility with strong potential for astronomical applications,
laying the foundation for domestic neutrino astronomy. It would contribute
significantly to neutrino research, though participation will be collaborative
rather than globally leading. Researcher base remains limited in both

astronomy and physics.

6. Strengthening University—Institute Collaborative Activities [P2]: While the
construction and operation of large observational facilities are centered around
nationally supported research institutes, a significant portion of the user
community in Korea is based in universities. Given this research ecosystem,
it is essential to establish a close collaboration framework between
universities and institutes. It is recommended to move beyond small-scale
university—institute projects and build a new form of large-scale collaboration
system that can more efficiently enable impactful scientific research and

instrument development.
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Time Scale
8m-class optical telescope Operation TBD
Rubin/LSST Operation Archive Usage
International s
e ——. ALMA Operation 8( Upgrade TBD
Sustain 1.6m GST Operation & Upgrade TBD
SPHEREx. Operation Extended mission & Archive Usage Archive Usage
KMTNet Operation & Upgrade TBD
Korea-led —— -
KVN Operation & Upgrade TBD
S fsterratismg GMT Construction Operation
Fuiliifs Collaboration SKA Construction Extended Construction and Operation
Next gen. GW Observatory Construction Operation
International ngVLA
Collaboration ATEHNA
All-sky Tel. Network
Space Telescope
Large Spectroscopic Survey Tel.
Future - Expected Commissioning Time : 2030 — 2040
Superconducting Tensor GW detector
Korea-led
Korea Neutrino Obs.
MMA Network
L4 Solar Mission
Solar and Solar system missions
Data Storage / HPC Facility Construction & Utilization / Continued Expansion
Caitinuing Korea-led Instrumentation Continued Development and Utilization
Investment
Creative observation projects Continued Supports and Investment

<Research Facilities in Korean Astronomy for Future Challenges>
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TERRESTRIAL

Small, rocky planets. Around the size

30% w e . / of our home planet, or a little smaller.
GAS GIANT — — ~—a

The size of Saturn or Jupiter (the largest
planet in our solar system), or many times
bigger. They can be hotter than some stars!

il ’ . »
SUPER-EARTH .
Planets in this size range between Earth and 3
Neptune don't exist in our solar system. -

Super-Earths, a reference to larger size, might

' PLANETS FOUND

are likely shrouded in puffy atmospheres.

Similar in size to Neptune and
Uranus. They can be ice giants,
or much warmer. “Warm”
Neptunes are more rare.
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NEWS 17 December 2024

Science in 2025: the events to watch
forinthe coming year

New and repurposed obesity drugs, daring space missions and climate-action policies
areamong the devel, set to shape hin2025.

By Miryam Naddaf
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Acronym Full Name
7DT 7-Dimensional Telescope
A-SPEC All-sky SPECtroscopic Survey of nearby galaxies
AGN Active Galactic Nucleus
Al Artificial Intelligence
ALMA Atacama Large Millimeter/submillimeter Array
ANU Australian National University
ATHENA Aurora-THErmopshere-ioNosphere for spAce weather
ATLAS Asteroid Terrestrial-impact Last Alert System
BOAO Bohyunsan Optical Astronomy Observatory
CGS Center for Geospace Storms
CME Coronal Mass Ejection
CODEX COronal Diagnostic EXperiment
CSST Chinese Space Station Survey Telescope
DARWIN DAzzling . Realization of. dWaﬁ galaxies In the Next generation ol
cosmological hydrodynamic simulations
DESI Dark Energy Spectroscopic Instrument
DKIST Daniel K. Inouye Solar Telescope
DYNAMIC DYnamical Newtral Atmosphere-lonosphere Coupling
E-ELT European Extremely Large Telescope
E-KVN Extended KVN
EAE Exo-Aurora Explorer
EAVN East Asian VLBI Network
EHT Event Horizon Telescope
ENA Energetic Neutral Atom
ESA European Space Agency
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ET Einstein Telescope

EZIE Electrojet Zeeman Imaging Explorer

FIMS Far-ultraviolet IMaging Spectrometer

FISS Fast Imaging Solar Spectrograph

FRB Fast Radio Burst

GAC Geospace-Aurora-Constellation

GDC Geospace Dynamics Constellation

GDP Gross Domestic Product

GECAM Gra\{itational wave high-energy Electromagnetic Counterpart All sky
Monitor

GMT Giant Magellan Telescope

GMTNIRS GMT Near Infrared Spectrograph

GMTO GMT Organization

GMVA Global mm-VLBI Array
GPS Global Positioning System
GPU Graphic Processing Unit

GRBalpha Gamma-Ray Burst alpha

GST Goode Solar Telescope

HF High Frequency

HPC High Performance Computing

HWO Habitable World Observatory

IAU International Astronomical Union

IFU Integral Field Unit

IGRINS Immersion GRating INfrared Spectrometer

IMAGE Imager for Magnetopause-to-Aurora Global Exploration
IT Information Technology

JADES JWST Advanced Deep Extragalactic Survey
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JAXA Japan Aerospace Exploration Agency

JWST James Webb Space Telescope

K-GMT Korean GMT

KAGRA KAmioka GRAvitational-wave detector

KAS Korean Astronomical Society

KASI Korea Astronomy and Space Science Institute

KaVA KVN and VERA Array

KLST Korean Large Spectroscopic Telescopes

KMTNet Korea Microlensing Telescope Network

KNO Korean Neutrino Observatory

KREEP K (potassium), REE (Rare Earth Elements), P (phophorus)
KST Korea Space Telescope

KVN Korea VLBI Network

L1 Lagrange Point 1

L4 Lagrange Point 4

L5 Lagrange Point 5

LANGO Lunar Accelerometer Network Gravitational Observatory
LGWA Lunar Gravitational Wave Antenna

LIGO Laser Interferometer Gravitational-Wave Observatory
LISA Laser Interferometer Space Antenna

LSST Legacy Survey of Space and Time

MagPIE Magnetosphere Plasma Investigation Explorer

MHD MagnetoHydroDynamics

MIRIS Multi-purpose IR Imaging System

MMS Magnetospheric Multiscale Mission

MWL Event Horizon Telescope Multi-Wavelength (MWL) Working Group
NASA National Aeronautics and Space Administration
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ngEHT next generation EHT

ngVLA next generation Very Large Array

NISS Near-infrared Imaging Spectrometer for Star formation history
NOIRLab National Optical IR Laboratory

NRAO National Radio Astronomy Observatory

OAE Office of Astronomy Education

PFS Primary Focus Spectrograph

Pl Principal Investigator

PIC Particle-In-Cell

RFI Radio Frequency Interference

RMT Rollable Mirror Telescope

ROKITS Republic Of Korea Imaging Test System

S-Drift Spaceborne Deep Rolling Imaging Fast-optics Telescope

S-KMTNet Spaceborne KMTNet

SAPS Sub-Auroral Polarization Streams

SDSS Sloan Digital Sky Survey

SEDM Spectral Energy Distribution Machine

SEP Solar Energetic Particles

SKA Square Kilometer Array

Spec-S5 Stage 5 spectroscopic experiment

SPHEREX 22?;;::;;2?(;:??535f?zrxpgrzr History of the Universe, Epoch of
STEREO Solar TErrestrial RElations Observatory

STGS Superconducting Tensor Gravity Sensor

SVOM Space-based multi-band astronomical Variable Objects Monitor
SWMF Space Weather Modeling Framework

TAD Travelling Atmospheric Disturbance

ro
H
ra
Ho
o
Iot

L2 - 156 -



TEC

Total Electron Content

TESS Transiting Exoplanet Survey Satellite

THEMIS Time History of Events and Macroscale Interactions during Substorms

TNO Trans-Neptunian Object

TRACERS Tandgm Reconnection and Cusp Electrodynamics Reconnaissance
Satellites

Virgo Name of a large interferometer for detecting gravitational wave

VLBI Very Long Baseline Interferometer

VLEO Very Low Earth Orbit

VZLUSAT-2 Vyzkumny a 'Zkusebnl Letecky Ustav (Czech Aerospace Research
Center) SATellite

WiFeS Wide Field Spectrograph
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	천문학장기발전보고서최종V5b
	개요
	1. Next-generation, large-scale ground-based observatories capable of observing the extreme universe across a wide range of wavelengths.
	2. Observational facilities using new messengers other than light, such as gravitational waves or neutrinos, which enable exploration of the universe from entirely new perspectives.
	3. Creative, Korea-led observational facilities, which not only enhance national leadership in astronomy but also strengthen the research capabilities of the Korean astronomical community.
	3. Creative, Korea-led observational facilities, which not only enhance national leadership in astronomy but also strengthen the research capabilities of the Korean astronomical community.
	4. Space-based observatories, which offer unique vantage points above Earth's atmosphere for observing the universe in unprecedented detail.



