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A plan for studying effects of radiation, entry and impact on possible habitable zones inside of
meteorite as “Panspermian Arks”
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Abstract: Recent findings in planetary science have increased anticipations for extraterrestrial
lives, which are also relevant to the origin of the terrestrial life. Comets and meteorites may serve
as life-carrying “arks” to seed potentially habitable planets such as prebiotic Earth. Success of
exogenous transfer depends on survivability of life or seed life (panspermia) encrusted in comets
and meteorites. Likelihood of survival may be estimated on the basis of (i) hit rates and intensities
of cosmic rays during transfer, and (ii) heat and mechanical damages caused by entry and landing
impact. The latter could be evaluated by experiments and calculations, despite uncertainties such
as velocity and angle of entry, presence of atmosphere/ocean, and size of a carrier, namely a
panspermian ark. In contrast, influences of high-energy heavy (HZE) particles have been
conceptually considered. A major concern in the consideration was the hit of high-energy but
low-frequency rays that react with comet/meteorite-building materials to generate secondary or
sequential radiations, or hadron shower. The energy of hadron shower radiations may be high
enough to damage life in shallow interior, and could be lowered to non-lethal levels in deep
interior. Thus the occurrence of internal habitable zones, or protectable bodies, depends on the
frequency and energy of hit rays and the size of life carriers. This idea would be tested by
simulating hadron showers with the algorithm GEANT4 and by blistering artificial “bacterial
arks” with high-energy proton of >10 GeV or heavier particles of GeV levels. In the light of
availability of and accessibility to such high-energy particles, the use of accelerator beam dumps
is comparable and complement to space in situ experiments. Improved dosimetry for artificial
hadron shower is needed to simulate natural hadron showers that panspermia would encounter
during interplanetary and interstellar transmigration.
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Fig.1. Concept of hadron shower in meteorite as a
“panspermian ark”.
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