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Non-adiabatic ab initio Molecular Dynamics on Ultra-violet
Photodissociation of Methylamine
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[Abstract] The ab initio molecular dynamics simulation incorporating the Zhu-Nakamura
TSH method on the dissociation reaction after photoexcitation of methylamine in the S; state.
We adopted CASSCF method for ab initio part, aug-cc-pVDZ as the basis function, 8e100 for
the active space. As a result, four paths were obtained for 89 trajectories; dissociation of N-H
bond, dissociation of C-N bond, dissociation of C-H bond, and no bond dissociation.
Dissociation of N-H bond was the most frequent, accounting for 80% of the total, and was
classified into two depending on whether vibration of dissociated H fragment exist or not, and
the ratio of no vibrations to those with vibration was about 0.39. In the N-H dissociation path,
the time when the energy of the ground state (So state) rises coincides with the time at which
dissociation occurs, so the Sp state was considered to be involved in dissociation.
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Table 1. Generation ratio.

N-H bond C-Nbond | C-H bond No bond Total
With or without
vibration of H With Without - - - -
fragment
Number 19 53 1 2 15 89
Ratio / % 21.35 59.55 1.12 2.25 16.85 100
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Fig. 1. Time variation of potential energy Fig. 2. Time variation of In (probability)

and bond-length.
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