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In this research-project, the chemiluminescence reaction process in the
condensed phase was taken up to newly construct the theory construction and computational algorithm
which can treat all five elementary processes at the same time; those are solvent effect, electron
transfer, internal conversion, intersystem crossing, and photoemission. In the theory construction,
the algorithm for quantitatively handling the intersystem crossing was particularly examined;
finally, we have succeeded in elucidating a new process that has been already found by experimental
measurement in the photodissociation process of relatively small molecules, however it has not been
reproduced in theory yet. On the other hand, based on the application to biological systems, we
succeeded in conducting evaluations using three different types of models, docking, classical MD
simulation, and ab initio MD simulation at PME-ONIOM hybrid-model.
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PME-

ONIOM initial coordinates: final configuration by 10 nsec. classical MD simulation
L initial momenta: Maxwell distribution at 300K
abinitioMD
2 ' Particle-mesh Ewald (PME) sum for
/ Newton'’s eq. replicas
f motion
Qb motiQ R PME- GAFF* & RESP** for solute & solvent
for all nuclei ONIOM (CHD,EtOH,Hex,CHX)
by velocity-
Vatlat MS-MR-CASPT2(8e,80) / cc-pVDZ for
. solute (CHD) given by Molpro2019
PME algorithm
GAFF & RESP Step: 0.25 fs “Nonadiabatic transition (ZN-TSH approach)
*GAFF: general AMBER Force Field, **RESP: Restrained Electrostatic Potential
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