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Figure 5. Comparison of the Geant4 simulations for total neutron density from galactic cosmic ray protons and alphas
with the Lunar Neutron Probe Experiment data. The legend indicates the hadron inelastic physics list used;
all curves use the INCLXX physics list for ions.

JKCnepuMeHTarbHO N3MepeH NOTOK BTOPUYHbLIX HEMTPOHOB Ha JlyHe (Apollo 17 Lunar
Neutron Probe Experiment).
CpaBHeHne c GEANT4.10 pgaér Y,=0.6-0.8.

Mesick K E, Feldman W C, Coupland D D S and Stonehill L C 2018 "Benchmarking Geant4 for Simulating Galactic6

Cosmic Ray Interactions Within Planetary Bodies" Earth Sp. Sci. 5 324-38
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o,mb

"Fe(p,x)>*Mn
200
150
GEANT4.10
100
—0— —®
50 i *0.67
Merschel et al. (2000)
0 Nucl. Instruments Methods Phys. Res
! ] ] ] ] ! ] ! ] ! ] ] ! 1
0 200 400 600 800 1000 1200 1400 1600

Ep,MeV

1800

Ona °3Mn ecTb 9Kcn.

cedeHMe Ha  Xenese
(ocHoBHOM KaHarn).
[MonpaBka Ha
3KCnepuMeHTanbHbIe

AaHHble nossosnuna
cornacosaTtb OLIEHKM

Tpebyemoro cntoeHca no
OBYM u30oTonam (MHade
Tpebyembin dontoeHc ans
Mn ~ B 2 pa3a MeHbLLUe).

13



15 MAH. net - >2Mn

Oon. UCT.
1051- 10°3 3pr
404  1-5 napcek

Activity (dpm/kQ)
S 8
]

RN
o
]

= |mamura et al. 1973
Jus0s(P)
d =480 MV, Y0 = (0.57

cymma - - ) (@)

+J

150

200 250 300 350 400
Depth (g/cm)

14



O6wuun noaxon K npodbrneme n | s:::

BpeMeHHON MacluTab :

60Fe peak
(Wallner et al. 2016 Nature)

!
1ArCEartn \ :

calibrate Geant 4.10

14 / : /
Cmoon I
|

26 I mean ®
Al [ during last 3 Myr

| '

Experimental

data inconsistent
with GCR model.
Additional source?

1OBe

53Mn

0.0 5.0x10° 1.0x10’ 1.5x10"
age, years

15



CINACMBO 3A BHUMAHUE

;osmic Rays

- 1 particle per m? - second

: »  Knee
¢, (1 particle per m? - year)

ﬁ,‘
LY /
\‘\

L
L)

Ankle /\\

(1 particle per km*“ — year) o

-
S
T T T

Flux (m2 srs Gev)'1
a
S
>

-
=)
8

wul ul

" l o l ul wd uud
10° 10" 10" 10" 10%'

(source: Swordy — U.Chicago) Energy (eV)




Moon (Mars) composition

Cl is important but not measured
(cross sections are extremely high for sec. n capture)

mass percentage

O = 43.344 %
Si= 21.70%
Fe =14.53 %
Mg = 6.96 %

Ca=6.1%
Al= 572 %
TI=1.1%
Na = 0.296 %

K= 0.25%
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