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Experimental Studies on Roles of Solar Energetic Particles in the Generation of
Life on the Primitive Earth
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Roles of solar energetic particles (SEPs) in prebiotic chemistry in early
Earth was examined experimentally. It was shown that SEPs could yield a large amount of amino acids
from the early Earth atmosphere even if it was such weakly reducing one as a mixture of carbon
dioxide, carbon monoxide / methane, nitrogen and water. The amino acid formation pathway driven by
SEPs suggested was not the conventional equilibrium reaction like the Strecker synthesis. Nitrous
oxide, which has large greenhouse effect, was formed, and it might have prevent the early Earth from
freezing under the faint young Sun. SEPs would generate spin-polarized muons after the interaction
with atmospheric molecules. It was suggested that such asymmetric muons may have produce the seeds
of amino acid homochirality by irradiation of DL-alanine with muons.
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