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Abstract (HEE)

We propose radiation protection using Martian local magnetic field for manned Mars exploration. To validate the radiation

protection, a laboratory scale experiment of the Martian radiation environment was conducted using an ion beam source and permanent

magnets as space radiation and Martian local magnetic field, respectively. We measured ion current distributions sweeping a collector

probe with and without magnets, which were corresponded to space radiation distributions on the Martian surface. In addition, we

conducted a numerical simulation to evaluate the results of the laboratory scale experiment. The experimental results agree with

numerical ones at the two incident angles qualitatively.
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Mars Experiment
Characteristic length 1,000 km 10 cm
Ton Proton Helium
Ion energy 500 MeV 500 eV
Characteristic magnetic field 5,500 nT 100 mT
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Calculation area 53 cm x 20 cm x 70 cm
Ions He"
Ion energy 500 eV
Incident angles 15° and 165°
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Gas Helium
Mass flow rate 14.8 sccm
Microwave power 3.0 W
Screen voltage 500 V
Acceleration voltage oV
Incident angles 15° and 165°
Sweeping length 15.6 cm
Sweeping velocity 024 cms!
Sampling rate 200 ms
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