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Light Wave Synthesis in Laser Chemistry: Quantum Control of Chemical Reactions

Yuichi FUJIMURA

Scenarios of quantum control of molecular reactions by pulsed light waves are reviewed. The
quantum control utilizes coherent interactions between molecules and pulsed light waves for
driving nuclear wave packets to the target of the reaction under investigation. The pulsed light
waves are designed on the basis of the optimal control theory. Two types of optimization
methods, global and local ones are derived from the optimal control theory. An experimental
apparatus of pulsed light wave synthesis is briefly presented. Optimal control methods developed
by our group are applied to ring puckering isomerization and multi-photon IR-induced dissocia-
tion of HF (hydrogen fluoride). Finally, the future prospect of quantum control of chemical
reactions and the influence to other research fields such as nanoscale functional material designs

and Bose-Einstein condensation are described.

Key words: quantum control, coherent control, laser chemistry, pulse shaping, light wave synthe-
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