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Optimal Control Bounds of Molecular Orientations in Finite
Temperatures1 SHENG-LUN LIAO, National Taiwan University, Taiwan, TAK-
SAN HO, HERSCHEL RABITZ, Princeton University, SHIH-I CHU, University of
Kansas — We investigated the optimal control bounds for the orientation of molec-
ular systems in finite temperatures. The upper bounds of orientation controls are
known to depend on both the temperature that determines the initial mixed states
and the number of rotational states that can be excited by laser pulses. We con-
sidered the OCS molecule as an example to numerically demonstrate that a high
degree of field-free-orientation can be achieved by optimally shaped pump fields in
THz region [1]. To this end, we have implemented a fast monotonically convergent
iterative procedure to obtain optimal orientation control pulses, by extending our re-
cently formulated two-point boundary-value quantum control paradigm (TBQCP)
for the pure-state optimal control problems [2-4] to the mixed-state ones. It was
found that the degree of orientation could achieve 0.83 dynamically, which is 96%
of the kinematical maximum, at T=100K.
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