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[Abstract] n-Electron rotation is one of the fundamental dynamics in high-symmetry
aromatic molecules having degenerate states. The resultant ring currents and current-induced
magnetic fields play an important role in molecular spectroscopy. The unidirectional rotation
of © electrons is generated by excitation of a degenerated electronic excited state by a
circularly-polarized laser. On the other hand, it was a common understanding that
low-symmetry aromatic ring molecules having non-degenerate states, such as chiral aromatic
ring molecules, cannot create unidirectional w-electron rotations. In this paper, we present a
new laser-control scenario of unidirectional w-electron rotations even in a low-symmetry
aromatic ring molecule by using two linearly-polarized stationary lasers. The simulation
results suggest an experimental realization of the induction of unidirectional w-electron
rotations in low-symmetry aromatic ring molecules without using any intricate
quantum-optimal control procedure. This may open up an effective generation method of ring
currents and current-induced magnetic fields in biomolecules such as amino acids having
aromatic ring molecules for searching their dynamics.
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