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Questions HEH

l. Is there an analogy in muon creation in the atmosphere between
Earth and Mars?

Il. How muons are generated on the Moon?
lll. How muon flux compares on Mars and the Moon to Earth?

IV. What is the background like on Mars and the Moon?
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Primaries
Reference A Lunar surface
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! Interactions

* Geological surveys for science, engineering, raw materials - ;

Reference B

muons

* MUWNS: subsurface navigation

Cave

A Passive, low-power, instrument images
_ the interior of geological objects
— = with minimal impact on primary mission
: ing naturally occuring cosmic rays as source

(Kedal‘ et al., 2013) Zertification of initial facility
(Baiden et al., 2010)
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l. Earth-Mars analogy in muon creation
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Il. Muon production on the Moon HEH @Ener

* Muon production mainly happens in the rock
* 1t* and K* can escape the rock, and decay above ground

* The p* flux changes rapidly a few meters underground
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Ill. Comparisons with Earth (energy)

* The py* energy spectrum is softer on Mars compared to Earth

* The p* flux is only higher on Mars at low energies (<6 GeV) near the surface (<10 m depth)

* The p* flux on the Moon is up to 3 orders of magnitude lower than on Earth
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lll. Comparisons with Earth (zenith angle) HEH @Ener
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* On the surface: cos? (Earth), isotropic (Mars) and horizontal (Moon)

* Underground: the p* flux on the Moon becomes cos?
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IV. Charged particle background

* The background on the surface is orders of magnitude higher

* The optimal depth for background suppression is below 10 m
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Conclusions
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MARS

MOON

Surface Muography

High flux, high background

Muon flux --> topography

Underground Muography

<10 m depth, flux is % of Earth
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1~ on Mars surface
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