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Fig. 1 A quantum C-NOT gate constructed by two
pairs of the two-coupled quantum dots (QDs) that
from a qubit (in dashed pane) The 0" and 17
states of electron are denoted by the position where
electron in large QD and in small QD respectively.
The electrodes used here control the coupling of the

two qubits.
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Fig. 2 Process of C-NOT operations

The poten—
tial of the large dot in qubit B will be raised and
close to that of the small dot due to the effect of the
Coulomb repulsion from qubit A and the gate volt—
age Vi when the qubit A is in 1" state (upper).
However, when qubit A is in 07 state, the potential
gap between two dots in qubit B will increase due to
the Coulomb repulsion from qubit A and the state of

qubit B will not reverse as the same value of Vi is

applied ( below) .
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potential in a qubit
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Fig. 4 (a) Calculated wave function of electron in
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Probability of electron in small dot as a function of
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Calculated Va and the logarithm of the tun-

neling time ¢ as functions of the barrier thickness
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Fig. 6 Calculated Va and tunneling time ¢ as func—
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fined as the ratio of the size of the small dot to that
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Characteristics of Electron Tunneling Based on
Two-Coupled Quantum Dot System’

Xiao Jie, Shi Yi, Xiong Shijie, Zhang Rong and Zheng Youdou

(Department of Physics & National Laboratory of Solid State Microstructures, Nanjing University, Nawjing 210093, China)

Abstract: The characteristics of an excess electron tunneling in a qubit based on the two coupled quantum dots in Si/Si02sys—
tem is investigated. Two of these qubits could realize quantum Controlled-Not gate. The simulated results demonstrate that
the state and transfer of an excess electron in the coupled dots could well be controlled by external gate voltage with pulse
time, which allows for being adjusted by the structure parameters, such as barrier thickness and dot size, of the dot system

through experimental operation. It should be practically helpful for making quantum computer.
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