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An online gas analysis system, with which gaseous products produced in radiolysis of
liquid samples can be analyzed, has been developed in parallel with a trial to develop
a method to detect superoxide radical anion with electron spin resonance (ESR)
spectroscopy for the purpose of measuring oxygen and reactive oxygen species (ROS)
produced inside heavy ion tracks.

Performance of the system was checked and improved by observing dihydrogen molecule
(H,), production yield of which is much higher than oxygen. Sufficient sensitivity, ca.
20 nano mol or lower, was attained. Production yield of H, produced in water radiolysis
with gamma—rays was determined, and the yield was compared with reported values, resulting
in good agreement. Similar results were obtained at different concentrations of scavenger
for hydrated electron, which is one of precursors of H, in water radiolysis. ESR
measurement was utilized in detection of superoxide radical anion. With a novel
spin—trapping agent, G-CYPMPO, superoxide radical anion as well as OH radical and H atom
was successfully detected. The systems developed in this work would be extensively
utilized for heavy ion beams irradiation to measure yields of 0, and ROS in future.
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