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ABSTRACT

In this article I review the past and current status of solar astronomy in Korea and present some
future prospects. Along with a brief historical account on the introduction of modern astronomy to
Korea, I describe in detail how solar astronomy in Korea has developed since its birth about 20 years ago.
With education of solar astronomers at domestic universities and collaboration with foreign scientists
in China, Japan and the U. S., there has been a rapid growth of solar physics in Korea in the past
decade. For further advance of 501&1 astronomy in Korea, Korean solar astronomers have to build their
own observing facilities and develop instrumentation programs. Also it is very important to bring up

manpower competent for these projects.
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I. A BRIEF HISTORICAL BACKGROUND

The introduction of modern astronomy to Korea
dates back to 1958 when the Department of Astron-
omy and Meteorology was established at Seoul National
University (SNU). Ten years later Yonsei University
set up an astronomy program under the Department of
Astronomy and Meteorology. The Korean Astronomi-
cal Society (KAS) was founded on March 21, 1965 (Yu
1976). Right after the establishment of KAS a National
Committee for Korea Astronomy Observatory (KAO)
was formed under the Ministry of Science and Technol-
ogy in 1968. With the continuing efforts of Korean as-
tronomers, KAO was founded in September 1974, and
Sobaksan Observing Station had its opening ceremony
on September 27, 1978 (Choi 1978).

Prof. Yu Kyung-Loh and Prof. Hyun Jung-June
taught astronomy at SNU when I joined the depart-
ment in late 1973. In 1975 the Department of Astron-
omy and Meteorology was split into two independent
departments, Department of Astronomy and Depart-
ment of Meteorology. Prof. Hong Seung-Soo joined
the Department of Astronomy in 1978, Prof. Lee Sang-
Gak in 1979, and Prof. Lee See-Woo in 1980. Since
1980, we have been able to deliver a variety of astron-
omy courses to our students. At Yonsei University,
Prof. Chou Kyung-Chul had led the astronomy pro-
gram for the Department of Astronomy and Meteorol-
ogy until Prof. Nha Il-Seong joined the Department in
1974. Prof. Chun Mun-Suk joined the Department in
1979. PhD programs were introduced at Yonsei Uni-
versity in 1974 and at SNU in 1980. These two univer-
sities undertook the task of bringing up young Korean
astronomers in the 1980s. The majority of students
who completed their master’s work in this period went
abroad for their advanced studies, mostly to graduate
schools in the US.

Upon the return of young astronomers who had gone
abroad in the 1970s and early 1980s, Kyung Hee Uni-
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versity established the Department of Astronomy and
Space Science in 1985. In 1988, Chungbuk National
University and Chungnam National University imple-
mented astronomy programs under the name of As-
tronomy and Space Science. In the same year Kyung-
buk National University established the Department
Astronomy and Meteorology. In 1994 Pusan National
University started a PhD program in astronomy. As
can be seen from Fig. 1 (Yun 2003), domestic graduate
programs have expanded rapidly since the early 1990s
and more and more competent graduate students have
decided to stay in Korea, seeking their PhD degrees:at
domestic universities. This trend emerged quite rapidly
in the 1990s, and various fields of astronomy have been
taking root in Korea during the last 10 years. At
present, over 80 graduate students are pursuing their
PhD studies nationwide and over 90 graduate students
are studying for master’s degree in diverse fields of as-
tronomy.

Solar astronomy also followed this trend as evi-
denced in Fig. 2 (Yun 2003). In the figure we note
that the number of papers published by Korean solar
astronomers has increased rather rapidly since the early
1990s.

II. SOLAR ASTRONOMY PRIOR TO THE
EARLY 1980s

During the period of the 1970s and 1980s, I carried
out most of my solar research in Korea in the topic of
umbral chromospheric models. This work was done in
collaboration with Dr. Arne Wyller, Professor of As-
tronomy at the Swedish Royal Academy of Science and
Dr. Herbert Beebe, Professor at New Mexico State Uni-
versity.

The research collaboration was initiated by Prof.
Wyller who asked me to take part in the Swedish OSO-
8 project in 1975. My duty was to interpret observed
MgII h and k line profiles taken over sunspot umbrae
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Fig. 1.— Cumulative number of Korean PhDs in astron-

omy. The red part refers to PhDs earned abroad and the
blue part refers to domestic PhDs.

from OSO-8. Most computations of non-LTE line pro-
files of MglI h and k were done at Stockholm Observa-

tory in the summer of 1976 and at Uppsala Observatory

in the summer of 1977. During this period we realized
that Call H and K lines are very important for con-
structing umbral chromospheric models. This led to
a research collaboration with Dr. Beebe from 1979 to
1983 in which we carried out simultaneous, high reso-
lution spectroscopic observations of Call H, K and IR
triplet lines at Sacramento Peak Solar Observatory, us-
ing the so-called HIRKHAD program. The observed
spectra were taken on film and scanned by Sac Peak’s
fast microphotometer for analysis. Although our solar
research was successful, it did not make any contribu-
tion to developing students in solar astronomy because
most computations were done outside of Korea due to
the lack of computing facilities in Korea at that time.

III. SOLAR ASTRONOMY AFTER THE MID
1980s

Significant progress in Korean solar astronomy was
made after the mid 1980s. During this period, a num-
ber of Korean solar astronomers were produced and
several international collaboration programs were car-
ried out, which led to a rapid growth of solar research
in Korea.

(a) Collaboration with Japanese Solar
Astronomers

In 1983 I had an opportunity of visiting NAOJ at
Mitaka for two months. The arrangement was made by
Prof. F. Moriyama with support of the Yamada Foun-
dation. During this period I visited various observa-
tories and astronomy departments of major universi-
ties in Japan. I met a number of Japanese astronomers
and became quite acquainted with their observing facil-
ities and the Japanese astronomy community. In 1985,
Prof. Unno made a visit to SNU for a month to deliver -
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Fig. 2.— Number of papers published by Korean solar
astronomers per annum. Foreign publications are mostly
Ap.J. and Solar Physics among others. Domestic publi-
cations refer to Journal of Korean Astronomical Society
(JKAS) and Publication of Korean Astronomical Society
(PKAS).

a series of lectures on ‘chaos’ and ‘convection theory’.

Prof. Hiei visited SNU for a week in May 1989 and
introduced us to three important projects: ‘Solar A’
later named Yohkoh, the Solar Cycle Telescope and
the 1991 Solar Eclipse Expedition to Mexico. As a
result, Dr. Moon Shin-Hang, then Director of KAQO,
became quite interested in two projects, the Solar Cy-
cle Telescope and the 1991 Solar Eclipse Expedition.
He made an important decision to install a Solar Flare
Telescope (SOFT) at BOAQO. Although Prof. Hiei’s
visit was brief, he made a great contribution to the
development of Korean solar astronomy.

In February 1991, I made a visit to NAOJ with Shim
Kyung-Jin, Park Young-Deuk and Lee Jong-Woong to
consult with Prof. Hiei about the possibility of making
a Flare Telescope for KAO. Prof. Hiei kindly showed
us the detailed design of their flare telescope so that
we could order a nearly identical one. The KAO finally
made a contract with Dr. Wray of the ‘Astrophysics’
Company in September 1991 to manufacture SOFT.
Three Lyot filters had already been purchased from
Nanjing Astronomical Instrumental Research Center
(NAIRC) in 1990. Five years later Dr. Wray installed
SOFT at BOAO in May 1995. Since then, KAO has
consulted Prof. Sakurai and Prof. Ichimoto for valu-
able information on data acquisition systems and trou-
bleshooting technical advice for SOFT. SOFT was our
first research-oriented solar instrument and became a
symbol of the birth of Korean solar astronomy. With
its installation, we started to have students who wanted
to work on solar astronomy.

In late 1989 an eclipse team was organized in KAO
to participate in the 1991 total eclipse expedition.
Prof. Suematsu, head of the Japanese eclipse expedi-
tion team in 1991, was invited by KAO and SNU to
come to Korea for a week to prepare our eclipse expe-
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dition. The 1991 Mexico total eclipse expedition was
not successful due to our lack of experience. However,
the Chili total eclipse expedition in 1994, the Turkey
total eclipse expedition in 1999 and the Zambia total
eclipse expedition in 2001 were carried out successfully.
KAOQ’s eclipse expeditions made an important contri-
bution to the development of solar astronomy in Korea.

It was around this time that students seeking their
degrees in SNU started to join our PhD program with
topics in solar physics. Park Young-Deuk, the first
PhD student in solar astronomy, entered the program
in 1985, Chae Jongchul in 1990, Moon Young-Jae in
1991, Kim Jung-Hoon in 1992, Lee Sang-Woo in 1995,
and Bong Su-Chan in 1998. To date, Park Young-Deuk
(now at KAO), Chae Jongchul (now at Chungnam Na-
tional University) and Moon Young-Jae (now at KAO)
have earned their PhD degrees within the program.

There are also other students who graduated from
SNU and have majored in solar physics at foreign insti-
tutions. Kim Kap-Sung (now at Kyung Hee University)
obtained his PhD from Kyoto University in 1987, Lee
Jeongwoo (now at New Jersey Institute of Technology)
from California Institute of Technology in 1993, Choe
" Gwangson (now at Princeton Plasma Physics Labora-
tory) from University of Alaska in 1995 and Shin June-
Ho (now at NAOJ, Japan) from National Astronomical
Observatory, Japan in 1998. '

Without good observing facilities in Korea, we had
to depend on the use of foreign observing facilities.
Prof. Sakurai kindly allowed us to use the 25cm coron-
agraph and the Littrow spectrograph of Norikura Solar
Observatory. Park Young-Deuk and I visited Norikura
Observing Station in early August of 1992 to make
spectroscopic observations of the He, Call H & K, Hel
10830 and Nal D lines of solar prominences. With the
use of this data, Park completed a PhD thesis enti-
tled ‘Spectroscopic Studies of Quiescent Prominences’
in 1994. He became the first domestic PhD in solar
astronomy.

In November 1992 we invited Prof. Sakurai to SNU
to develop a plan for cooperative research using Ho
and magnetogram data taken from the Solar Flare
Telescope at Mitaka. To carry out this project Chae
Jongchul went to NAOJ at Mitaka and analyzed ob-
served magnetograms for 3 months. During this period
he developed a new algorithm for stray light correc-
tion. He obtained his PhD in 1996 from this work with
a thesis entitled ‘Analysis of Solar Filter Magnetograms
Using A New Algorithm For Stray Light Corrections’.
The research papers that emerged from the cooperative
research project with Prof. Sakurai and his associates
are listed in APPENDIX under A.

(b) Collaboration with Chinese Solar
Astronomers

Qur relation with the Chinese solar astronomy com-
munity goes back to 1990 when I received a letter
from Prof. Ye Shi-Hui. In the letter he asked me if I

could send a recommendation letter to the Third World
Academy of Sciences so that Prof. Hu Ju of Nanjing
University could work with me at SNU for a month.
She stayed with us for a month in October 1992, work-
ing on white light flare spectra. Lee Sang-Woo had a
chance to analyze flare spectral data with Prof. Hu Ju.
Although Prof. Hu’s visit was brief, our students had
the valuable experience of dealing with flare spectra.

During 2 weeks in July 1992 I was invited to Beijing
Astronomical Observatory (BAO) by Prof. Li Qibin
(then Director of BAO) and Prof. Wang Jia-Long. Dur-
ing the period I had opportunities to visit Huairou So-
lar Observing Station (HOSS) of BAO and the Solar
Tower Observatory of Nanjing University. I met a num-
ber of Chinese solar astronomers, including Prof. Ai
Guoxiang and Prof. Fang Cheng. 1 became quite ac-
quainted with them and with the Chinese solar commu-
nity as well. I was quite impressed with the facilities of
HSOS, particularly with Prof. Ai’s 9 channel magneto-
graph.

During this visit I had the opportunity to consult
with Prof. Wang Jia-Long about the possibility of car-
rying out a China-Korea Cooperative Science Program
through NSFC and KOSEF, using the Solar Tower of
Nanjing University and the HSOS observing facilities.
We agreed to submit a research proposal with the ti-
tle ‘Studies on Evolution of Sunspots’ to NSFC and
KOSEF. The main purpose of this project was to im-
prove our understanding of sunspot evolution by ex-
amining a few long-lived sunspots and nearby active
regions morphologically, spectroscopically and magne-
tographically from birth to final dissolution. Our pro-
posal was approved and granted in 1993.

Tn November 1993 Prof. Ai and Prof. Wang visited
SNU for a week to make a detailed observing plan prior
to our observing visit to HSOS in the summer of 1994.
In July 1994 I visited HSOS with my students Moon
Yong-Jae, Kim Jung-Hoon and Yun Tae-Sam for three
months to make sunspot observations. During the stay
we had a chance to take a look at their archived mag-
netograms. Since HSOS’s data archiving system was
different from ours, we were not able to make full use
of them. However, Dr. Moon Yong-Jae benefited most
from this visit in the sense that he got interested in
solar magnetic fields, which eventually led him to work
on ‘Flare-producing Active Regions Based on BOAO
and MSO Magnetograms’ for his PhD thesis.

In July 1995, T visited Nanjing University to con-
sult with Prof. Fang for the next Cooperative Science
Program. During the visit Kim Jung-Hoon and Lee
Sang-Woo attempted to make spectroscopic observa-
tions of solar flares. Although they were not able to
get any flare spectra because of bad weather, they had
the good experience of learning how to deal with 2D
solar spectroscopy. In late 1995 we submitted a co-
operative research proposal entitled ‘Multi-wavelength
Study of Solar Flares’ to NSFC and KOSEF. The pro-
posal was approved and granted in 1996. The primary
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purpose of this project was to improve our understand-
ing of solar flares by observing them through multi-
wavelength windows, using the Solar Tower of Nanjing
University and HSOS observing facilities of BAO along
with Yohkoh’s X-ray and SOHO’s ultraviolet observ-
ing data. To carry out the project, we made a visit to
GSFC/NASA in 1996 for 6 months and the Solar Tower
of Nanjing University in January 1999. The research
papers that emerged from the China-Korea Cooper-
ative Science Program (1993.9-1995.8, 1996.9-1998.8)
are listed in APPENDIX under B.

(c) Collaboration with US Solar Astronomers

After having completed the China-Korea Coopera-
tive Science Program we sought the possibility of re-
search collaboration with the US. Our first attempt
was to get involved in the SOHO project. In July 1995
Dr. Arthur Poland, then the U.S. Project Scientist of
the SOHO project kindly invited me and two of my
students, Chae Jongchul and Moon Yong-Jae to GSFC
for a month. During the period Chae worked on ‘Ef-
fects of Non-LTE Radiative Loss and Partial Tonization
on the Structure of the Transition Region’ and Moon
worked on ‘Coronal Temperature, Density and Non-
thermal Velocity Derived from SERTS EUV Spectra’.
Even though our visit was only for a month, we ac-
complished a lot in our research. In addition we had a
good opportunity to learn how to get involved in the
forthcoming SOHO project.

In April 1996 Dr. Poland invited me as a short
term USRA visiting scientist at GSFC/NASA for 6
months and Chae Jongchul as a post-doctoral fellow
under Dr. Poland for a year.
of months Chae developed a useful ‘quick look’ IDL
tool, SUMER_SEARCH and SUMER_TOOL, which
provides users with an easy access to SUMER data and
a quick look at rough spectral characteristics. During
his stay at GSFC, Chae made full use of SUMER data
for his research which resulted in numerous publica-
tions in major astronomical journals.

After his post-doctoral fellowship at GSFC, Chae
moved to Big Bear Solar Observatory (BBSO) it June
1997. In 1998 I made a visit to BBSO to consult
with Prof. Goode, Director of BBSO about the US-
Korea Cooperative Science Program through NSF and
KOSEF. In September 1998 we submitted a coop-
erative research proposal entitled ‘Solar Prominences,
Flares and Magnetic Fields’ to NSF and KOSEF. The
primary purpose of this project was to improve our
understanding of the magnetic field configurations of
prominences, the magnetic field evolution associated
with the formation, activation and eruption of promi-
nences, the physical connection between prominences
and flares, and the magnetic field changes associated
with solar flares. The proposal was approved and
granted for two years beginning in April 1999.

To carry out the project, I visited BBSO with grad-
uate students, Kim Jung-Hoon and Lee Sang-Woo for

In the first couple.

a month or so during the summer and winter recesses
each year. Mostly we made high cadence Ha images
and line-of-sight magnetogram observations of promi-
nences and flares. In the same period, Bong Su-Chan
worked with Prof. Lee Jeongwoo at NJIT on developing
a maximum entropy method algorithm for radio data
analysis. He spent a year at NJIT in 2000 to apply
the algorithm to data obtained with the frequency-agile
Owens Valley Array (OVSA). At present Prof. Lee and
Bong are analyzing the observed data to derive a 3D
magnetic field configuration in the corona. It is ex-
pected that they will contribute a great deal to solar
radio astronomy in Korea. The research papers that
emerged from the US and Korea cooperative research
project are listed in APPENDIX under C.

IV. FUTURE PROSPECTS

Our first research-oriented solar instrument SOFT
installed at BOAO in 1995 contributed a great deal to
the development of solar astronomy in Korea. With its
installation students started to get interested in pursu-
ing solar research. It may be fair to say that SOFT is
a symbol of the birth of Korean solar astronomy.

In 2001 KAO produced a plan to implement a Coelo-
stat spectrograph for solar spectroscopy, and installed
it in the Dae-Duk solar observing dome in November
2002. The diameter of the Coelostat is 30 cm and the
spectral resolution is about 1A/mm (0.01A/pixel). At
present observing tests are underway. We expect that
our second solar instrument will also give us another
big impact on the development of solar astronomy in
Korea.

As mentioned earlier, the solar community in Ko-
rea is still small, comprising about a dozen active so-
lar astronomers, including those working abroad. Only
three universities, Kyung Hee University, Chungnam
National University and Seoul National University are
offering graduate program for solar astronomy. At
present more than a dozen students are seeking their
degrees in these universities. On the average, one
PhD in solar astronomy has been produced every two
years. I, however, expect that this number will in-
crease rapidly in the near future if the importance of
the sun and the space environment is fully recognized
by the Korean science communities and the relevant
government authorities. Recently, Lee Jinny (Kyung
Hee University) made a visit to Hiraiso Solar Terres-
trial Research Center for three months in 1998 and Cho
Kyung Seok (Kyung Hee University, now at KAQ) for
a month in 1999 to work on space weather oriented
research under Dr. Akioka Maki.

Considering the small number of Korean solar re-
searchers, research papers published by them in major
journals are far more than their fraction in the entire
Korean astronomical community, and the number keeps
increasing. The trend will continue for the time being.
In this respect I think that the future of solar astron-
omy in Korea is bright and promising.
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Finally, I would like to emphasize that for further
advance of solar astronomy in Korea, Korean solar as-
tronomers have to make collaborative efforts in building
their own observing facilities that can produce data of
the best quality, either from ground or from space. For
this they may need to operate instrumentation devel-
opment programs, possibly in collaboration with neigh-
boring countries. Also bringing up manpower compe-
tent for these projects is essential.
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