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Dynamical non-adiabatic theory of chemical bond with localized electron wave
packet with valence-bond spin-coupling
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A theory of localized electron wave packets with the valence-bond
spin-coupling was developed and applied. Potential energy surfaces for electron dynamics were
constructed, and high-harmonic generation spectra from LiH molecule and H and He atoms were
calculated and analyzed. It was confirmed that a suitable potential surface for electron dynamics
can be obtained by varying the center position and width of the wave packet, although it is a
minimum basis of one wave packet per electron. New insights into the mechanism of high-harmonic
generation were obtained by analyzing the wave function. As a basis for applying the localized
electron wave packet method to condensed phase simulations, we developed analytical methods for
molecular dynamics simulations of olfactory and taste receptor proteins and acid ionization in
water.
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