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Fig. 1  Schematic illustration of a transversely

coupled double-quantum-dot AB structure The
below part is the four classical channels for electrons

flowing from the source to the drain
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Fig. 3 Time-dependent evolutions of the currents
o 02ir”” flowing from the source to the drain (a) I''=0.1;
(b) I't=0. 2; (¢c) I'*=0. 4. The other tunneling rates
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2,I'f=0.1;(e) 2y=2,I't=0.2; (D) 2y=2,IF=0. 4.
Fig. 2 Electron-occupation probabilities in states
[6) (solid lines) and |¢) (dotted lines) as a function
of time. Here the tunneling rates are 'Y =T =1I%=
0.1 () 2,=1,I'7=0.1;(b) 2y=1,I"7=0.2;(c)
02,=1,I''=0.4;(d) 2,=2,I'7=0.1;(e) 2,=2,T7

=0.2;(f) Q,=2,I'Y=0. 4.
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Fig. 4  Variations of the stationary currents as a

function of time The corresponding magnetic flux
ratios are (a) 1 : 13(b) 2: 15(c) 3: 1,and (d) 4 :
1. The tunneling rates are I''=0.4,[F=Ty=I%=

0. 1,and the interdot coupling is 1.
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Fig. 5 Variations of the stationary currents as a

function of time The corresponding magnetic flux
ratios are (a) 3:2; (b) 4:3; (¢) 1.5 1,and (d)
2.5 : 1. The tunneling rates are I'f=0.4,Y =% =

I'$=0.1,and the interdot coupling is 1.
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Fig. 6  Variations of the stationary currents as a

function of time The corresponding magnetic flux

ratios are (a) 1.1 : 15(b) 1.2 15(c) 1.3 ¢ 1,and

(d) 1.4 = 1. The tunneling rates are I't =0. 4, =
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Influence of Transverse Interdot Coupling on Electron Transport Properties

in a Double-Quantum-Dot Aharonov-Bohm Structure”

Jiang Zhaotan, Liu Wei, Yang Fuhua, You Jiangiang, Li Shushen and Zheng Houzhi

(National Laboratory for Superlattices and Microstructures, Institute of Semiconductors.,

The Chinese Academy of Sciences, Beijing 100083, China)

Abstract: By means of modified rate equations we investigate the influence of the transverse interdot coupling on the
Aharonov-Bohm (AB) structure, which is composed of two coupled quantum dots (QDs) sandwiched between source and
drain. The numerical results show that the interdot coupling between the two QDs can cause a temporal oscillation in electron-
occupation at the initial stage of the quantum dynamics,while the source-drain current decays monotonically to a stationary
value. On the other hand,the interdot coupling divides the AB ring into two coupled subrings. That destroys the normal AB

oscillation and generates a new and complex periodic oscillation with its period related to the magnetic flux ratio.
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