B37% A2 K Ot ¥ W Vol.37  No.2
2016 42 A CHINESE JOURNAL OF LUMINESCENCE Feb. , 2016

XEHE: 1000-7032(2016)02-0144-07

oy i1 n b o RS £ DU AL -1 LU R T
RAHEE B M, % #

CATHERHE IR A PR, Wt B2 066004 )

FEE: ST LLP KIS, R A Pekar AR SMEAGFFI T 4 i 1 PSR 40U AL F R SE S R — M R 25
F4 e F7E AT PR R, HERTAAIE T — S XUR A B Lo . RUESS SRR I AR R T LU A, R 7 A 25 T LR
o BE B AR5 R ) T, B PR A TR A SR o BT R SZ IR E o A KA B A LR RCLE o 69 9 T T i
AN FERETHURE N P T I ZS LR L Q BRI E] ¢ A1 ARAR @, Mo HL R b m B9 28 AL iR R B0 PR 5 5 74
FL L O BT DR B LSRR, T I8 8 7 i O DX T B B LR AR I

x # iR m A MWk BT HER; Lee-Low-Pines-Pekar 4% 43k
RESES: 0469 XERERIRAG: A DOI; 10. 3788/fgxh20163702. 0144

Properties of Strong-coupling Bipolaron Qubit in
Parabolic Potential Quantum Dot

Eerdunchaolu ® , HAN Chao, ZHANG Ying
( Department of Physics, Hebei Normal University of Science & Technology, Qinhuangdao 066004, China )

* Corresponding Author, E-mail; eerdunchaolu@ 163. com

Abstract: On the basis of Lee-Low-Pines (LLP) unitary transformation, the eigenenergy and eigen-
function of the ground-state and the first excited state of the strong-coupling bipolaron in two-dimen-
sional quantum dot (QD) were obtained by using the variational method of Pekar type. A qubit was
formed by overlaying both the ground state and the first excited state of the bipolaron system. Nu-
merical calculations indicate that the oscillating period T, of qubits decreases with the increasing the
electron-phonon coupling strength «, the confinement strength w, of the quantum dot, and the die-
lectric constant ratio 17; the distribution of the probability density Q of the electrons in quantum dot
oscillates periodically with time ¢, angle coordinate ¢, , and the dielectric constant ratio 17, and there

is a maximum at near the center and zero away from the center of quantum dot.
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Fig.1 Variations of ground state energy E, and the first ex-
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Fig.2  Variations of oscillation period T, with the confinement

strength @, (a) and the dielectric constant ratio n (b)

at different electron-phonon coupling strength «
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