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Abstract

JAXA published the “JAXA Vision -JAXA2025-” in March, 2005, in which JAXA proposed to
prepare for the establishment of a human lunar base. To follow the vision, JAXA started
several studies. Recently, in order to contribute the studies, we calculated radiation exposure
dose on the moon surface by using a radiation transportation code, PHITS, developed by Koji
Niita (Research organization for Information Science and Technology) et.al.

As a result of the calculation, the effective dose equivalent under 10g/cm? shielding in the
solar minimum condition is around 0.55mSv/day and one in the solar flare worst day
condition is around 70mSv/day. On the other hand, the effective dose without shielding in the
solar minimum condition is around 0.71mSv/day and one in the solar flare worst day
condition is around 4,000mSv/day. This suggests that the shielding design and the radiation

exposure management will be very important for the lunar base design.
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Figure 1 Differential Energy Spectra on the Moon Surface (Solar MIN@CREMESS6)
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Figure 2 Differential Energy Spectra on the Moon Surface
(SPE WORST DAY@CREMES98, only SPE particles are shown.)

6-31

This document is provided by JAXA.



1.0E+05

1.0E+04

1.0E+03

1.0E+02

1.0E+01

1.0E+00

1.0E-01

1.0E-02

Flux (particles/cm2/day)

1.0E-03

1.0E-04

1.0E-05

1.0E-06
1.0E-04 1.0E-03 1.0E-02 1.0E-01 1.0E+00 1.0E+01

} | ~—proton
e feUtron
photon
e He
e |
—Be
]
G
~N

1.0E+02  10E+03  10E+04  1.0E+05 1.0E+06

Energy (MeV/n)

Figure 3  Differential Energy Spectra under 10g/em? Aluminum Shielding on the Moon
Surface (Solar MIN@CREMESS)
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Figure 4 Differential Energy Spectra under 10g/cm? Aluminum Shielding on the Moon
Surface (SPE WORST DAY@CREMEYS6, only SPE particles are shown.)
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Table 1 Calculation Results of Radiation Exposure Dose on the Moon Surface

Solar Activity Shielding Equgiizzz(enzizf};ay)
a MIN none 0.71
b MIN Aluminum 10g/cm? 0.55
¢ | SPE (WORST DAY) none 4100
d | SPE (WORST DAY) | Aluminum 10g/cm? 36
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Figure 5 Contributions to the Total Dose on the Moon Surface
(Solar MIN @ CREMESS6, under 10g/cm? Aluminum Shielding)
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Figure 6 Contributions to the Total Dose on the Moon Surface

(SPE WORST DAY @CREME96, Only SPE particles, under 10g/em? Aluminum Shielding)
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