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Development of a spectroscopic study for radiation damage induction by thermal
relaxation
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As well as the enzymatic repair for the radiation damage of DNA, a self-assembled
repair is proposed to occur thermodynamically to restore the locally absorbed excess energy in a cell
from radiation. Induction of radiation damage and self-assembled repair are the alternative thermal
relaxation processes of bio-cell after irradiation, on which, however, much is not known. To investigate
the radiation damage induction to DNA and its self-assembled repair, we have developed a new
spectroscopic study to observe and bridge the initial energy deposition and the following chemical
reaction under cell-mimetic condition. We thus developed synchrotron-radiation photoelectron spectroscopy
and high-energy electron energy-loss spectroscopy in combination with a liquid-micro-jet sampling. For
the analysis of molecular specie appearing time-dependently after irradiation, a high resolution mass
spectrometry and fluorescence spectroscopy have also been developed.
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