
Opening New Horizons with
the Korea-led L4 Mission: 
March 2025 Progress Report



2



3



4



According to the policy direction announced on Feb 14th 2025 by 
the 1st National Space Committee meeting, the L4 Mission is one 
of the highest priorities in KASA’s space exploration initiatives.

KASI is currently conducting a feasibility study of ‘Korea-led L4 
mission for Heliospheric Observation through international 
collaboration from 2023 to 2025.
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L5 L4

STEREO A passed through 
L4 STEREO B passed 
through L5 in November 
2009

• Measuring magnetic properties of 
CMEs and solar wind structure is 
central to future Lagrange missions

• Would have done a lot more if it had 
magnetographs 

à Combined STEREO and 
SOHO observations 
determined that many particle 
events at Earth originate from 
the region behind the solar 
limb, best viewed from L4.

Demonstrated the utility of observing the sun from 
vantage points off of the sun-earth line and the utility 
of the heliospheric imager concept from those vantage 
points. 6
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Credit: COSPAR ILWS Report (2018)
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Action Team on “Promoting international collaboration in multi-vantage observations of 
the Sun, with a special focus on unique scientific advantages of L4+L5 combined 
observations.”



Goal: Prepare Proposal to be submitted to Korean Space Agency

Purpose:  Develop analysis, plans, and strategy to receive a approval to 
proceed with the L4 mission

: Discuss at NASA-KASI Working Group meetings regarding L4 science and payload collaboration
: Review technical capability of domestic payloads, satellites, launch vehicles, etc
: Propose unique Korean payloads for L4.
: Secure international partners or develop strategies to develop domestically
: Select which elements of L4 should be developed domestically

(e.g. Payloads + Satellites + Launch vehicles)
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L4 Science Requirement
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(L4 mission’s science requirements document)
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Science Traceability Matrix
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(Q1-1) Solar activities (O1-1) Solar source
regions  (Q1-1-3)

(M1-1) Magnetic field
and plasma properties X X X X

Photospheric Vector Magnetograph (PVM)
Fe I; full-disk

(Q1-2) Heliospheric
environment

(O1-2) Flares, CMEs,
SEPs and CIRs (Q1-1-3)

(M1-2) Their
characteristics X X X X X X X X X X X X

CHRomospheric Imaging Spectrograph (CHRIS)
Hα; full-disk

(O1-3) Nominal
heliospheric
environment (Q1-2-3)

Extreme UltraViolet Imager (EUVI)
13.3, 17.1, 19.3, 30.4 nm; <6 Rs

(O1-4) Space weather
forecasting models
(Q1-1-3)

White-Light Compact Coronagraph (WLCC)
White light; 3.0-23.5 Rs

(Q2-1) Solar eruptions (O2-1) CME initiation
(Q3-1-2)

(M2-1) Solar active
regions X X X X X

Heliospheric Imager (HI)
White light; FOVs: 30°and 50°

(Q2-2) CMEs' structure,
evolution, and
propagation

(O2-2) 3D CME
propagation and
evolution (Q3-1-3)

(M2-2) 3D CME
propagation and
evolution

X X X X X X X X
Compact X-ray Imaging Spectrometer (CXIS)
X-ray; full Sun

(Q2-3) Global and small-
scale structures of
heliospheric plasma

(O2-3) Global and local
structures of solar wind
plasma (Q3-2-3)

(M2-3) Plasma structures
and properties at 1 AU X X X X X X X

Fluxgate Magnetometer (FGM)
Magnetic field 3 comp.; DC to 128 Hz

(Q3-1) Generation of
SEPs

(O3-1) SEP properties
(Q2-1-3)

(M3-1) SEP source
regions (O2-1) X X X X X X

Search Coil Magnetometer (SCM)
Magnetic field 3 comp.; <55 kHz

(Q3-2) Acceleration of
SEPs

(O3-2) Origin and
radiation impact (Q2-1-
3)

(M3-2) Properties of
solar eruptions (O2-1-3) X X X X X X

Radio and Plasma Wave Detector (RPW)
Electric field 3 comp.; DC to 16 MHz

(Q3-3) Transport of SEPs (O3-3) Energization and
propagation of SEPs
(Q2-1-3)

(M3-3) Contribution to
the radiation
environment (O2-1-3)

X X X X X X X X X X X X
Solar Wind Plasma Detector (SWPD)
Ions and electrons; 1 eV - 30 keV

High Energy Particle Detector (HEPD)
Ions (30 keV - 100 MeV/nuc) and electrons (30
keV - 2 MeV)
Radiation Monitor (RM)
Protons (1-500 MeV) and electrons (0.2-1,000
keV/μm)

Dust

Dust Detector (DD)
Dust grains >50 nm

3. SEP

Mission Requirements

Precise Attitude for
Remote Sensing
Payloads

Low-noise
environment for
precise magnetic field
measurements

Unique perpective of
Sun's western side

Long lifetime for solar
cycle activies

Handle a large number
of payloads and their
datas

Enable near-realtime
data handling for solar
weather forecasting
purposes

X X X X

FIELDS
PARTICLES

Measurement Requirements

Rem
ote Sensing

X

Major
Science
Themes

1. Space
weather

2. CME

(Q1-3) Forecast (M1-3) Monitoring the
heliospheric environment

X X

Major Open Questions Science Objectives Measurements Required
from L4

Relevant Science Payloads
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n Forecasts are used to support activities that are impacted by space weather such as
electric power transmission, satellite operation, humans in space, navigation, and
communication.

n Probabilty of accurately forecasting of solar flares and geomagnetic storms
is very low.

n The L4 mission will significantly contribute to improve space weather forecasting
capability. 14

Posner et al., 2021



NOAA
12473
(S25W82)

- 2017: International Workshop on Solar Flare Forecast Model Evaluation by ISEE
- Performance evaluation of a total of 19 flare forecast models 

(including U.S./NOAA, U.K. Meteorological Office, Japan/NICT, etc.)
- During the 2016-2017 evaluation period, all models failed to forecast for 15% of 

the total number of M-class or higher flares. 
- All correspond to flares that occurred at the edge
- L4 can help better prediction of such flares 
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Parker spiral

L4

III. Reveals the three-dimensional 
structures of erupting solar activities 
(filaments/prominences) through the 
coordination with ground-based and 
space-borne telescopes

Filament eruption 
from different angles

Ground-based observatories KOLL4

Earth

I. Uninterrupted observations of 
dynamics and evolution of solar filaments

II. Monitor the SEP source region at the 
early phase of the solar eruptions.

H -1.0A H core
H coreH -1.0A

H +1.0A



n L4 is a meta-stable locations at 1 AU and the best
location for a solar remote sensing observatory that
would oversee the entire solar radiation
hemisphere.

n The unusual attribute of L4 is that it covers entire
“Solar Radiation Hemisphere” that is relevant for
M2M architecture.

L4

Earth
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Posner et al., 2021
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n Through continuous observation of the heliosphere at the L4 position, we can
provide more reliable space weather forecast and space radiation
environment information for deep space exploration to the Moon and Mars.
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More reliable synoptic map from multi-view observations
: The L4 mission will contribute to generate a near real-time 
synoptic map constructed from multi-viewpoint 
observations of the photospheric vector magnetic field at L4 
+ L1, L5, and ground.

Apply AI tech
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Seeing solar polar region
: L4, in coordination with ESA/NASA Solar Orbiter, will open new science that has 
never been studied in detail before such as the structure of the Sun’s polar 
region, large scale flows from the Sun’s low latitude to high latitude, and the 
evolution of the solar magnetic fields and their effect on the next solar cycle

Solar polar region in the Stonyhurst 
heliographic coordinates of longitude = [-5°, 5°] 
and latitude = [75°,85°] 

Viewed 
from L4

?



Heliospheric Plasma Sheet (HPS)

Olga Khabarova et al., (2021)
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Remote Instruments

In-situ Instruments
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L5 instruments

Particle package Field Package



Concept design based on the GEO-KOMSAT platform
25
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Courtesy: Dr. Jinsung Lee, KAIST



- Testbed: GEOL (Korea): Lat: 35.5902 N, Lon: 127.9201 E, Alt: 934m
- Site 1: MAO (Peru): Lat: -16.827940, Lon: -70.678530, Alt: 3300m

- Site 2: Greece Observatory (Greece): Latitude: 37° 58′ 19″ N, 22° 37′ 07″ E, Alt: 890m

- Site 3: ANU (Australia) : Latitude: 37° 58′ 19″ N, 22° 37′ 07″ E, Alt: 890m
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2026.1 2028.1 2029.6 2032.6

2035.10





NASA
- Align with the Decadal Survey 
- Collaborate with Sun CHASER and MOST
- LOI for Solar EUV instrument from NASA/JPL
- Contribute NASA’s Deep Space Networking for downlinking data from the mission
- Study for L4 contribution to M2M

ESA
- Align with the L5 mission and share science and operation data
- 32 m Antenna Conversion for L4 mission (Greece)

Max Plank Institute (Solar System Research)
- Collaborate on Polarimetric and Helioseismic Imager (PHI)

NOAA
- Completed the Letter Of Intent (LOI) between KASI and NOAA/NESDI for a Compact Solar 

coronagraph 
- Share science and operation data
- Use of NOAA’s ground stations for downlinking (possibly)
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Japan
- Discuss with NAOJ, ISAS, Nagoya and Kyoto Universities
- Collaborate on Radio and Plasma Wave (RPW, CNES)

Other nations
- Swiss: Find partner nations for dust detector

- Collaborate on Heliosphere Imager (HI, RAL-SPACE)
- Collaborate on Solar wind detector (Electrostatic Analyzer, UCL)

UK



JPL Formulation - Finding the Optimal Solution for L4 
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Group2: Space WeatherGroup1: Optical Comm

Group3: Space Radiation KASA-NASA Study Group
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