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Prior to the generation of life on the Earth, bioorganic com-
pounds such as amino acids should have been prebiotically
synthesized. There have been proposed several possible
sites for the abiotic formation of organic compounds in-
cluding primitive Earth atmosphere and ice mantles of in-
terstellar dust particles in molecular clouds. In these en-
vironments, galactic cosmic rays and other radiation could
be important energies for prebiotic synthesis. In addition,
enantiomeric excesses of amino acids could have been in-
duced by some asymmetric radiation (e.g., circularly po-
larized light and spin-polarized particles). In the present
paper, I introduce prebiotic synthesis experiments utiliz-

ing radiation, and also describe future perspectives.

Keywords: origins of life, radiation, amino acids, enan-
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Table 1. Energy sources for chemical evolu-
tion on the primitive Earth. (Cited from Ref.47
with modification)

Energy source Estimated flux / eV m™2 yr~!

Miller & Urey? Other references

Solar radiation

Total 6.8 x 107

A <200 nm 2.2 x10%

A< 150 nm 9.1 x 107

A< 110 nm 42x 10 Ref.14
Electric discharge 1.0 x 10%* 1.8 x 10> Ref.48
Volcanic heat 3.4 x 10%
Radioactivity* 2 x 10%
Cosmic ray 3.9 x10% 1.8 x 103! Ref.14
Meteor impacts 1 x 10%

*0-1.0 km deep of Earth crust
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Figure 1.

Proton irradiation to simulated prim-

itive atmosphere. A gas mixture containing

carbon monoxide and nitrogen was irradiated
with 2.5 MeV proton from a tandem accelera-
tor (Tokyo Institute of Technology).
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Figure 2. Energy dependence of glycine for-
mation on the total energy deposited in the
gases, where a mixture of carbon monox-
ide (280 Torr), nitrogen (280 Torr) and water
(20 Torr—50 Torr) was irradiated. (Cited from
Ref. 47 with modification)
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Figure 3. Formation of organic compounds in

an ice mantle of an interstellar dust particle in
molecular clouds (Modified Greenberg model).
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Figure 4. Schematic diagram of a proton irra-
diation to simulated interstellar dust ice mantles
in molecular clouds.
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