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Characterizing Radiation Environment on the Martian Surface
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Mars surface modeled in Geant4

Our Model has been validated with the RAD
measurement on the Martian surface in a
previous research (Khaksarighiri, et.al, 2023)

RAD

Particle Sources

Energy range : 1-100 GeV for proton and He
Energy distribution . 62 log bins with power-law index of o = —1
Particle Number : 10° per bin, total of 6.2x 107 particles
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E,, : Fluence of produced species on the surface of Mars
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F . flux of secondaries per energy bin that reach the surface of Mars in
each zenith angle
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Flux of secondaries folded with
BON14 GCR proton 400 MV(cm~2sr-*MeV~1s71)
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Flux of secondaries on the Martian surface
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Proton flux on the Martian surface
(cm~2sr—1MeV~1s~1) from our model

1 —e— Proton 0°
| —e— Proton 30°
1. —®— Proton 45°
{ —e— Proton 60°

— Proton 86°
| —e— Proton 88°
—e— Proton 90°

Proton 70°
Proton 74°
Proton 76°
Proton 78°
Proton 82°

-9
10 100

101

102 103
Proton Energy(MeV)

104

10°




Proton flux on the Martian surface

Secondary Neutron flux on the Martian surface

Flux of secondaries on the Martian surface

(cm~2sr-MeV~1s-1) from our model

(cm~2sr—1MeV~1s~1) from our model
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Neutron
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Secondary Electron flux on the Martian surface

Secondary Gamma flux on the Martian surface

(cm~2sr-MeV~1s—1) from our model

(cm~2sr-MeV~1s~1) from our model

100,

=
9
N

=
Q
~

Electron

165
—e— Electron 0°
—e— Electron 30°
—e— Electron 45°
1084 — Electron 60°
—e— Electron 70°
Electron 74°
Electron 76°
—-10 Electron 78° 3
10 Electron 82° 3
»— Electron 86° \
—e— Electron 88° Y
12 —e— Electron 90° k
102 = : : | :
10° 10! 107 103 104 10°
Electron Energy(MeV)
10° Gamma

Gamma 0°
Gamma 30°
Gamma 45°
Gamma 60°
Gamma 70°
Gamma 74°
Gamma 76°
Gamma 78°
Gamma 82°
Gamma 86°
Gamma 88°
Gamma 90°

=
2
®

i

=

2
fry
o

t 49

10—12

100 10! 102 10°

10°

104

Gamma Energy(MeV)

Secondary Positron flux on the Martian surface

Secondary Deuteron flux on the Martian surface
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Electron Secondary flux on the
Martian surface (cm~2sr-1Mev-1s-1
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Neutron Secondary flux on the
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Summary & Conclusions

v Radiation dose is non-isotropic on the Martian surface Select suitable

' landing sites

v' Martian surface radiation influence by topographical features

v HZE contribution are higher at smaller zenith angles . Clever helmet design

(Jingnan Guo, Khaksarighiri 2021. et.al.)

GCRs and SEPs .
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Mars surface modeled in Geant4

Particle Sources

Energy range : 1-100 GeV for proton and He
Energy distribution . 62 log bins with power-law index of o = —1
Particle Number : 10° per bin, total of 6.2x 107 particles
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