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Summary

I investigate the multiphoton processes including absorption, emission and dissociation processes
in OH molecule by solving time-dependent Schrédinger equation. I adopt Morse oscillator model for the
vibrational state of molecule and simulate the population transfer between vibrational levels caused by
molecule-laser interaction,bwhere eigenvector expansion method and wavepacket dynamics are applied.

First, I investigate the 1-, 2-, 3-, and 4-photon absorption processes in OH molecule in relation to
the laser intensity in the picosecond regime. I then apply the stimulated Raman adiabatic passage
(STIRAP) method to the efficient generation of the highly vibrational excited state, using a couple of the
simultaneous 2-photon absorption processes as the Stokes and pump processes.

Next, I simulate multiphoton dissociation process from higher excited vibrational level to
continuum state by wavepacket dynamics, where the time-development of the system is effectively
calculated by the split-operator method. The resultant wavepacket involves the information of all discrete
vibrational states and dissociative continuum state substantially, so I could treat all the bound-bound, the
bound-continuum and the continuum-continuum transitions at the same time. The energy spectra of the
system under the strong laser pulse could be also obtained by spectrum method, where the
autocorrelation function of the wavepacket under consideration is Fourier-transformed. I discuss the
competition between dissociation and absorption processes in multiphoton processes of above-threshold
dissociation. Then, I analyze the above-threshold dissociation (ATD) due to the continuum-continuum
transition in detail. |
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