
█ CubeSat specifications

• Size : 3U (33 cm ×10 cm ×10 cm)

• It consists of a standard platform. : payload (such as magnetometer), computer,

communication subsystem and power subsystem

• Two different modes of communication : local area (orbiter-CubeSat) or direct

long-distance (the Earth-CubeSat)

█ Magnetometers

• It will be installed in both the orbiter and the CubeSat.

• Sensor type : Magneto Resistive (MR) sensor or Miniaturized Flux Gate (MFG)

sensor (These two kinds of magnetometer sensors will have been tested by Korean

CubeSat programs in low Earth orbit.)

█ CINEMA (CubeSat for Ion, Neutral, Electron, MAgnetic fields)

• We are now testing a MR sensor in Earth orbit with CINEMA, which was built in

collaboration with UC Berkeley Space Sciences Laboratory, with funding from

the Korean World Class University program (2008-2013).

█ SIGMA
(Scientific CubeSat with Instruments for Global Magnetic field and rAdiation)

• In the case of the flux gate sensor,

it will be tested by the SIGMA mission,

funded by 2013 CubeSat Contest

from Korea Aerospace Research Institute.

█ Mission Requirements

█ Previous Lunar magnetic field measurements

• Several missions have been performed, such as Lunar Prospector and Kaguya.

• Most of these measurements were performed at almost the same altitude (>20 km).

• At these altitudes, it is not easy to observe details of the magnetic field structure

near the surface.

█ Importance of detailed observations of the magnetic field

• For understanding the nature of the underlying magnetization, as well as the

formation mechanism for lunar swirls.

• It could show that how the near-surface magnetic field direction and strength

correlates with the sinuous albedo markings at swirls.

• It could help test the two dominant hypotheses for swirl formation (electrostatic

dust lofting and solar wind deflection).

• Also provide insight into the origins of lunar magnetism, space weathering

processes, and plasma-magnetic field interactions.

█ Measurements of the magnetic field

• To measure the detailed features of magnetic anomalies at low altitudes, a different

measurement method is required : Using the CubeSat.

• The CubeSat will be released from the orbiter and will make measurements along

an inclined trajectory.

• It will measure the magnetic field up until the last tens of milliseconds before

impact on the surface.
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█ Plan of Korean lunar exploration missions

• 2017: Prototype orbiter

• 2020: Orbiter

• 2020: Lander

• 2030: Return flight

█ The first orbiter

• Scheduled for 2017 with international collaboration

• Main scientific objectives will be selected by the end of 2014 by a Korean lunar

science committee.

• One of the candidate scientific objectives is research of lunar magnetic

anomalies and the associated albedo features known as swirls.

• For this, we are now developing a CubeSat platform as a scientific payload.

• This CubeSat will be released from an orbiter and will measure the magnetic field

continuously before impact on the lunar surface.
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Figure 2. Trajectory of the CubeSat at a lunar magnetic anomaly. This measurement

technique is different from previous orbiter missions.
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This CubeSat mission requires new techniques to achieve the required scientific

objectives, such as release of the CubeSat from the mother ship and effective

communications. For this, we plan to carry out orbit simulations of the release of the

CubeSat from the mother ship, and will study the most effective modes of

communication. However, most importantly, we believe these technical issues can be

resolved. In the future, we also plan to demonstrate the reliability of all systems with

a technical test in low Earth orbit.

Figure 1. Korean Lunar exploration  mission 

Measurement range ± 65536 nT

Sensitivity Less than 2 nT

Sampling rate 32 Hz

Data 611 bps

Power 425 mW

Table 1. Magnetometer Specifications (3-axis MR sensor) 

Figure 3. The CINEMA CubeSat (now in Earth orbit), equipped with the MR sensor.

(a) Modeling image (b) Flight Model

Figure 4. SIGMA modeling image, to be

equipped with the Miniaturized Flux Gate sensor.

Target Reiner Gamma

Moon Phase Night Side

Mass 3.2 kg

Data Communication 1 Mbps / real-time

Power
Max <2 W  (TBD)

Operation scenario & Battery limitation

Figure 5. CubeSat Trajectory

Table 2. Mission requirements of cubesat

Abstract No. 1783 45th Lunar and Planetary Science Conference


