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Fig.1 Possible configuration of electron and hole in
two quantum dots L corresponds to the left dot,and
R corresponds to the right dot. Solid arrows denote e-
lectron,and dotted ones denote hole.
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Fig.2 Quasi-energy spectra (a) and P,

the driving AC field Dotted line is numerical result,
and solid line is perturbation result. The parameters
are W, =0.3,W.=0.4,k=—-6.5,and V,=0.5.
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Fig.3 Quasi-energy spectra (a) and P, (b) of the
exciton system driven by weak AC field as a function
of the amplitude of the AC field with W, =0.3, W, =
0.4,k=-6.5,V;=0.5,and n =1
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Dynamic Behavior of Excitons in Coupled Double Quantum
Dots Driven by DC-AC Electric Fields

Su Xiyu, Quan Xiumei’, and Guo Dejun

(College of Physics and Engineering, Qufu Normal University, Qufu 273165, China)

Abstract: With a two-site Hubbard model and the Floquet theory,the dynamic behavior of excitons in coupled double quan-
tum dots driven by DC-AC electric fields is investigated. The time-dependent Schrodinger equation is numerically solved,and
P i » the minimum probability for the electron and the hole to remain in the initial localized state within 20 periods of the ex-
ternal field,is given. Results show that for a weak field,the exciton mainly oscillates between two localized states; however,
for a strong field,the electron and the hole can independently tunnel between the two quantum dots. The driving field tends
to drive the electron and the hole apart,and under appropriate conditions they can be localized in the initial state for a short
time. The DC field breaks the dynamic symmetry of the system and affects the dynamic localization.
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