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Optimal control simulation of ultrafast coherent dynamics of ferroic systems
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Bx extending the optimal control theory, we have developed the algorithms
that explicitly specify the pulse-energy constraints and deal with the time variable intermediate
targets. We have applied the newly developed optimal control simulation to the spin dynamics, which
is described by the Markovian master equation, to systematically examine the decoherence effects.
The important roles of the purity have been clarified with the help of the purity trajectory maps.
We have modelled the interaction mode of the optical phonons with the molecular vibration and
discussed the quantum control mechanisms with nonresonant laser pulses by using the optimal control
simulation. We have found the nontrivial control scheme for solely adjusting the relative phases
while avoiding the population redistribution.
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