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ABSTRACT

We have analyzed 42 research papers regarding on the solar astronomy written by North Korea

scientists to investigate the current status of astronomical activities in North Korea. The papers are

surveyed from the ‘Bulletin of Astronomy’, the ‘Physics’, the ‘Bulletin of Academy of Science’, and the

‘Natural Science’ in North Korea, and SCI journals. In addition, we refer to the presentation material
announced in the 2015 IAU by director of Pyongyang Astronomical Observatory (PAO) and the 2013

OAD/IAU reports. We have analyzed the papers statistically according to three criteria such as research

subject, research field,

and research members.

The main research subjects

are the sunspot (28%),

observation system (21%), and space environments (19%). The research fields are distributed with data

analysis (50%), numerical method (29%), and instrument development (21%). There have been 25 and 9

researchers in the solar astronomy and space environment, respectively since 1995. North Korea’s solar

research activities were also investigated in three area: instrument, solar physics, and international research

linkage. PAO has operated two of sunspot telescope and solar horizontal telescope for spectroscopy and

polarimetry, but there is no specific information on solar radio telescopes. North Korea has cooperated in

solar research with Europe and China. We expect that the results of this study will be used as useful

resource in supporting astronomical cooperation between South and North Korea in the future.

Key words: North Korean Astronomy, Solar Astronomy. Pyongyang Astronomical Observatory, Bulletin of

Astronomy, inter-Korean Astronomical cooperation
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Figure 1. Distribution of papers by research sub-
ject on the solar astronomy and space weather
in North Korea. The etc. includes solar cosmic
ray, solar dynamo, and supergranules.
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Figure 2. Yearly distribution of papers in the solar astronomy and space weather in North Korea.
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Figure 3. Distribution of papers by research field
on the solar astronomy and space weather in
North Korea.

KIM ET AL.

Table 1.

Research fields and researchers in Solar

astronomy of North Korea

Research Field

Researcher

Neutral Current Sheet and
Prominence Eruption based on
Theory & Numerical Calculation

Sunspot Study based on Theory &
Numerical Calculation

Solar Cycle

Solar irradiation using Artificial
Neural Network

Relationship between Solar
Radio Flux and Solar Particle Event

Data Analysis of Solar Sunspot
Telescope

Solar Horizontal Telescope
(spectroscopy design /development)

Solar Horizontal Telescope
(spectrum data analysis)

Solar Horizontal Telescope
(polarization spectrometer
system design / development)

Solar Horizontal Telescope
(polarization data analysis)

Ri Sang Jae, Kim Jik Su,
Nam Sok Chon, Kim Kum Sok,
Kim Mun Song

Ri Sang Jae, Kim Jik Su,
Kim Song Hak, Hwang Sin Chol,
Ri Song Nam

Ri Sung Ryol, Choi Won Chol,
Kim Chol-Jun, Kim Jik Su

Ryu Kwng Son, Eun Kyong Ho
Kim Kyong Nam, Sin Sun Ae,
Song Kum Ae, Kong Jin Hyok

Ri Sung Ryol, Choi Won Chol,
Kim Ki Chol, Kim Jong Myong
Sin Sun, Ae, Kim Jong Chol,

Ri Yong Myong, Kim Yong Chol,
Pak Hye Yong, Ryu Kum Song
Sin Sun, Ae, Pak Hye Ton,

Ri Jang Hun Kim Yong Chol

Sin Sun, Ae, Kim Yong Chol

Sin Sun, Ae, Pak Hye Yong

¥ HaHAa & &dA ARZA(SPE: Solar Proton
EH © ‘_-4‘—' ]'9} EH °© ¢o ]— ]—L(S t So _a oto Solar Horizontal Telescope Sin Sun Ae, Kim Jin Song,
Event) (E -T';_]—/‘é o 7:1 76] ‘é’y {\l{—foﬁ s —)JC,\——ELOH s ——‘olﬂ §13 ?j :rL-?l (imaging spectroscopy design) Ri Hun
o] =] o) i
| Zefstar sloh ot Horzontal elescons e Sin Sun Ae, Pak Hye Yong,
. - - = = i) L ’ Ryu Ki
HIH LW B Fea57] M 2@ #5325 & slit-jaw) yu Kum Song
Aoll&= B 12%o] #Ho]dta %]\'E‘Eﬂ, S I4= Monthly Prediction of
- - - - Geomagnetic Activity based on Kim Sun Bok, Kang Jin Sok
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Figure 4. Yearly distribution of papers by research field of solar astronomy and space weather in North Korea.
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Table 2. Publications in the field of Solar Astronomy and Space Weather from 1995 to 2018

by North Korean astronomers

Year Title Authors Journal (*=SCI)

1995 The Energy Spectre of Electron Component of Solar Cosmic Ray in Ultrarelativistic Region Kim Jik Su Physics

1995 Magnetic Field Model above Solar Super Granule Ri Sang Jae, Kim Song Hak Physics

1996 Study on Monthly Prediction of Geomagnetic Field Activity based on Carrington Rotation Cycle Kim Sun Bok, Kang Jin Sok Physics

1996 On Automatic Record and Analysis of the Solar Radio Radiation Flow Han Chang Nam, Choe Chol Min Physics

1997 Investigation on the Observation of the Sunspots Magnetic Field and it's Distribution Kim Jong Chol Physics
Characteristics

1997 Magnetic Reconnection at the Low Layer of Solar Atmosphere Ri Sang Jae Physics

2000 Approximate Theory of Two Zones Neutral Current Sheet in the Solar Atmosphere Ri Sang Jae Physics

2000 Development of Photoelectric Photometer in Solar Spectroscopy Sin Sun Ae, Kim Jong Chol Physics

2001 Distinguishion of Type III Solar Radiobursts and Determination fo Coronal Magnetic Field by Pak Thae Sik Physics
Circular Polarization Observation at One Frequency

2001 Analysis on the Energe Release in Solar Flares by the Theory of Two Regions Neutral Current Ri Sang Jae, Kim Mun Song Physics
Sheet

2001 Interference by System Elements in Photoelectric Photometry of Solar Spectroscopy Kim Jong Chol, Sin Sun Ae Physics

2004 Analysis on the Magnetic Structure of Sunspot Hwang Sin Chol, Ri Song Nam Physics

2004 Magnetic Reconnection as a Reason of Disappearance of Filament in Solar Atmosphere Ela:ll JSﬂf()kSEhon, Kim Kum Sok, Physics

2004 Dynamo o-Effect in Production of Magnetic Helicity of Solar Atmosphere Kim Kum Sok, Kim Jik Su Physics

2008 Correlation analysis between S’T and SFT/MTK vector magnetograms H. F. Liang, S. A. Sin, L. Ma Advances in Space

Research (*)

2010 Magnetic Field of Sunspot in NOAA AR 10330 by Stokes Parameters Sin Sun Ae, Pak Hye Yong Physics

2014 Study on Multi-Channel Spectroscopic System of Solar Horizontal Telescope Sin Sun Ae, Ri Yong Myong Physics

2015 Role of Prominence Mass for Loss of Equilibrium in Prominence Eruption Model(3): with Nam Sok Chon Bulletin of Astronomy
Current Sheet

2015 Investigation on Characteristic of Sunspot Distribution and Rising Phase of Solar Cycle 24 Ri Sung Ryol Bulletin of Astronomy

2015 Loss of Equiiibrium by Mass Draining on Prominence Nam Sok Chon, Kim Mun Song Physics

2015 Method of Analysis on the Input Signal of TEA-Co2 Laser Considering the Nonlinearity of Kim Mun Song, Kim Kyong Chol Physics
Discharge Resistor and Capacitance Non-Uniformity in Supply Circuit for Excitation

2016 Outline of Stokes Parameters and Related Factors Sin Sun Ae, Pak Hye Yong Bulletin of Astronomy

2016 Imaging Spectroscopy and Application to Research on Solar Physics Sin Sun Ae Bulletin of Astronomy

2016 Medium-Term Prediction of the Geomagnetic Activity Index > Kp during Solar Cycle Minimum Kim Mun Song, Kim Kyong Chol Physics

2017 Motion Orbit of Electrons in Neutral Current Sheet of Solar Explosion Kim Myong Un, Kim Jik Su Bulletin of Astronomy

2017 Establishment of Operation System of Solar Observation, Sunspot Prediction, and Usage of Choi Won Chol, Ri Sung Ryol Bulletin of Astronomy
Observation and Prediction data (1)

2017 Determination of Chromospheric Temperature in Sunspot Sin Sun Ae, Pak Hye Yong Bulletin of Astronomy

2017 Effect of Geomagnetic Field Disturbance on Circulation System Deasease and Death of Human  Kim Mun Song, Ri Jin Hyok Bulletin of Astronomy

2017 Establishment of Operation System of Solar Observation, Sunspot Prediction, and Usage of Choi Won Chol, Ri Sung Ryol Bulletin of Astronomy
Observation and Prediction data (2)

2017 Comparison of Sunspot data obtained in Pyongyang Astronomical Observatory and Observatories Kim Ki Chol, Kim Jong Myong Bulletin of Astronomy
of Other Countries

2017 Solar Spectroscopic Observation as a Star Sin Sun Ae Bulletin of Astronomy

2017 27 days Prediction of Geomagnetic Field Disturbance during Solar Minimum Kim Mun Song, Kim Kyong Chol Bulletin of Academy of

Science

2018 Study on Design of Slit-Jaw Imaging System Kim Jin Song, Ri Hun Bulletin of Astronomy

2018 Establishment of Polarization Spectrometer System on Solar Horizontal Telescope and Study on Sin Sun Ae, Kim Yeong Chol Bulletin of Astronomy
Determination of Sunspot Magnetic Field (1) Eatablishment of Polarization Spectrometer System

2018 Investigation on Medium-Range Forecast of Geomagnetic Field Disturbance Kim Mun Song Bulletin of Astronomy

2018 Real-Time Monitoring of the Sun for Establishment of Imaging Spectrometer System of Solar Pak Hye Yong, Ryu Kum Song Bulletin of Astronomy
Horizontal Telescope

2018 Statistical Analysis on Solar Radio Flux and related Solar Proton Event Kim Kyong Nam, Sin Sun Ae Bulletin of Astronomy
Motion Orbit of Charged Particle by Electric Field Acceleration in Neural Current Sheet and Kim Myong Un, Kim Jik Su Physics

2018 . . o
Anisotropy of Velocity Distribution

2018 Determination of Sunspot Temperature using Solar Horizontal Telescope and Spectroscopy Sin Sun Ae, Ri Jang Hun Physics

2018 Prediction of Solar Irradiance in Hour based on One Day Solar Irradiance data using Artificial Ryu Kwang Song, Eun Kyong Ho Physics
Neural Network

2018 A technique for prediction of SPEs from solar radio flux by statistical analysis, ANN and GA  Kim, Kyong Nam, Sin, Sun Ae, Song, Astrophysics and Space

Kum Ae, Kong, Jin Hyok Science (*)
2020 Solar activity cycle of ~200 yr from mediaeval Korean records and reconstructions of Kim Chol-jun, Kim Jik-su MNRAS (*)

cosmogenic radionuclides
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