A204-4am-11 BAfLE4 H1028FES (2022)

HHEEATHT S L—F—FENFRIOHBS > KR —FTH
CRAEKPEEE) Oz FoRES - K 3238

Machine-learning-predicted control landscape maps of laser-induced molecular alignment
(‘Graduate School of Science, Tohoku University) OTomotaro Namba, Yukiyoshi Ohtsuki

Laser-induced three-dimensional alignment control of molecules is an essential technique to
measure and manipulate molecular dynamics in a molecule-fixed frame. To avoid being
affected by the alignment-control laser field during the measurement and manipulation, an
ultrafast pulse train is usually adopted for the alignment control. When we use linearly laser
pulses, the simplest control is the use of mutually orthogonal double pulses. To achieve high
degrees of alignment, however, the control parameters such as intensity and a time delay should
be suitably adjusted for each molecule. If we can construct a distribution map of the degrees of
alignment as a function of the control parameters (called a control landscape map) for each
molecule, we do not only determine the optimal control parameters but also provide the bird’s-
eye view of the control. However, even if we use only two control parameters, it costs heavy
computational cost to construct the control landscape map. Through a case study of a SO
molecule, we showed that a machine learning model can predict the control landscape maps
with high accuracy while considerably reducing the computational cost!!). In the present study,
we add polarizabilities and rotational constants, which are important molecular parameters for
the alignment control, to the inputs of the machine learning model. By doing this, we extend
the machine learning model to predict the landscape maps for various asymmetric-top
molecules.
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