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The high sensitivity and comprehensive measurement of chemical agents -
Theoretical prediction of spectroscopic properties by quantum chemical
calculation -
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Organic compounds such as sarin, soman, and VX, were reported as the most

dangerous nerve agents in the Chemical Weapons Convention (CWC) which came into effect in 1997.
Development of a method for detection and identification of these compounds in a short time period
is urgently required for homeland security. In this research, the spectral properties of the nerve
agents and their metabolites were evaluated by quantum chemical calculation, and the results were
used for sensitive and comprehensive analysis of the metabolites in a human urine sample based on
femtosecond ionization mass spectrometry. As the result, the metabolites provided the molecular ions
dominantly, which was useful for trace analysis of these compounds. In addition, 51 pesticides,
some of which have similar chemical structures to the nerve agents and can be used as intermediate
chemicals for synthesizing the nerve agents, were also investigated theoretically and
experimentally.
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