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[Abstract] A4b initio molecular dynamics (AIMD) approach can track dynamics of chemical
reaction processes from first principles by solving the Newton's equation of motion combined
with atomic forces determined by ab initio electronic structure or DFT calculations. The energy
distributions over the internal degrees of freedom through mode-mode couplings can be
examined for real molecules. To develop a general method to examine the energy distributions
on the basis of AIMD trajectories, we proposed a vibrational mapping analysis method by
transforming atomic Cartesian coordinates and velocities to a normal coordinate representation.
The method is applied to dynamics of 1,2-butadiene which is excited to the first excited state
and returns to the ground state through a conical intersection.
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Figure 1. An example of variations of (a) normal coordinate and (b) its conjugate momentum for the normal mode

1 of 1,2-butadiene along the AIMD trajectory.
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