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NASA Moon-to-Mars
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NASA M2M Strategy and Objectives
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국가전략기술
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NASA Lunar Missions
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NASA Lunar Surface Science Workshop
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Launch
Time: Thursday, August 4, 2022 at 7:08 p.m. EST (23:08 UTC)
Location: Space Launch Complex 40 (SLC-40), Cape Canaveral

Satellite
Weight: 678 kg (1495 lb)
Communications: S-band Uplink/Downlink, X-band Downlink
Electrical: Orbit-averaged 760W power generation
Dimensions: 3.18 x 6.3 x 2.67 meters (10.4 x 20.6 x 8.75 feet)
Mission Length: One year primary mission

Danuri (Korea Pathfinder Lunar Orbiter; KPLO)
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▣ Understanding space weathering process on the surface of airless bodies
- Bands: 320(no polarization), 430(0, 60, 120), 750(0, 90) nm 
- Mass: 3 kg
- Power: 15W (standby: ~ 8W)
- Spatial resolution: 70m

Polarization Map

Regolith particle size

Titanium map

PolCam/KPLO
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PolCube & CLOVE

Long-Term monitoring Venus w/IBS
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□ Government-funded project (2020 ~ 2027) based on KASI-NASA Exploration Science 
Working Group Charter (May 2019)

□ KASI will provide four science instruments to NASA CLPS program

NASA CLPS (Commercial Lunar Payload Services)

NASA

+

CLPS Provider

• Payloads

(PRISM,
Int’l cont. ~30%)

• Spacecraft/lander/rover
• launch
• Cruise, landing
• Operation/communicat

ions, data return
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□ Objectives

○ To measure high energy charged particle

○ To understand the space weathering process

○ To understand the interaction between the 
lunar surface and geomagnetical field

□ Key features

○ Electrons, protons

○ Both deep space and lunar surface sides

○ Wider energy range than Apollo
Electron: 50 KeV ~ 3.8 MeV
Proton: 50 KeV ~ 22.5 MeV

LUSEM (Lunar Surface Environment Monitor)

Specifications LSH IDPU
FoV 20° cone -

Dimension (w/o MLI) ~168 x 175.7 x 230.8 ㎣ ~291.0 x 308.0 x 131.7 ㎣

Mass < 1.87 kg < 7.53 kg 

Op. Temperature -24℃ ~ +80℃ -40℃ ~ +80℃

Power 7 W (heater) 13.79 W(op), 18 W (heater)
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□ Objectives

○ To measure the temporal variation of 
magnetic field strength and direction

○ To understand Paleo magnetic field by 
magnetic anomaly measurement

○ To understand the lunar surface 
environment

□ Key features

○ Two MAG sensors and Accelometer 
small scale variation of magnetic field

○ Boom deploy after landing

○ Integrated study with other magnetometers 
on the lunar surface by CLPS

LSMAG (Lunar Surface Magnetometer)

Specifications Sensor (MAG unit) Electronics (FCE unit)
FoV ± 2000 nT (<0.2 nT resolution)

Dimension 1320 x 120 x 165 ㎣ 152 x 155 x 79 ㎣

Mass ＜ 7 kg

Op. Temerature -55℃ ~ +70℃ -20℃ ~ +50℃

Power < 6 W
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□ Objectives

○ To measure the micron-scale structure of the 
lunar surface

○ To measure the dust particle lofted/levitated by 
electrostatic force

□ Key Features

○ SurfCam Surface micron-scale structure camera
LevCam Lofted/levitated particle camera

○ Lightfield camera technology

○ Self-lighting

○ Dust removal mechanism 

○ Pristine surface far from landing site by rover

○ Temporal observation during lunar dusk

GrainCams (3-D Surface Grain Camera)

Specifications SurfCam LevCam
FoV 8.96° × 6.49° 7.45° × 5.96°

Dimension ~125 × 125 × 300 ㎣ ~125 × 125 × 260 ㎣

Mass < 4.1 kg < 4.7 kg

Op. Temperature -20℃ ~ +60℃ -20℃ ~ +60℃

Power 12 W 10 W
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□ Objectives
○ To understand the radiation environment on the lunar surface

○ To understand the impact on humans of radiation exposure

○ To estimate water existence below the lunar surface

□ Key Features
○ PDS: Particle Dosimeter and Spectrometer

○ TED: Tissue Equivalent Dosimeter

○ NS-F: Fast Neutron Spectrometer
NS-E: Epithermal Neutron Spectrometer

LVRAD (Lunar Vehicle Radiation Detector)

Specifications PDS + TED NS-F NS-E

Direction Omni-direction Lunar surface

Dimension (each) 80 x 300 x 200 ㎣ x 3 modules

Mass (each) < 2.8 kg x 3 modules

Op. Temperature 0℃ ~ +30℃

Power < 8.6 W
+ 25 W(heater)

< 11.5 W
+ 25 W(heater)

< 9.1 W
+ 25 W(heater)
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Artemis Landing Sites
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NASA Lunar Surface Science Workshop
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Lunar Surface Mobility
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현대차그룹



Discovery Across Lunar Observations · KASI

□ ISRU, Mobility/Robotics, Power Infrastructure(Nuclear, Fuel-cell, …)

Commercial Space Exploration
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현대차그룹
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Korean Lunar Lander

17

달착륙선 상상도/KARI
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제 4차 우주개발진흥기본계획: 우주탐사
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아르테미스 계획
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아르테미스 계획
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아르테미스 계획
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Utilities in Moon and Mars Era
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□ 국가적으로 달-화성 탐사를 위한 장기적인 인프라에 투자할 필요

○ Nuclear fission power (Kilopower)

□ 우리 달착륙선용 RTG 또는 RHU 적극 활용

□ (기타)우주용 반도체 시험을 위한 제반 시험시설

Summary
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