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Abstract The ground state properties of the strong coupling bipolarons in a parabolic quantum dot are studied based
on the Lee-Low-Pines-Huybrechts variational method. The law of the effective potential V.4 of the strong coupling
bipolarons changing with the strength of the electron-phonon coupling « , the relative distance between two electrons
r » and the radiu of quantum dot R, are derived. The results show that V. consists of three parts: Coulomb potential
Veu » confining potential V; and induced potential V., . V. is always less than zero, and the absolute value
\VH.o\ increases when the strength « . and increases when the relative distance » between the electrons and
guantum dot's radius R, decreace. The absolute value \ Vet \ increases with the strength ¢ increasing and increases
with the relative distance » decreasing. « and » are the main factors to influence the effective value. However, the
quantum dot’s radius R, and the dielectric constant ratio 7 have little influence on the effective potential V. .
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Fig. 1 Induced potential Vi of the bipolaron varging
with the relative distrance r at different couplings
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Table 1 Induced potential V. 1 of the bipolaron with the

LO

relative distance r at different radius R, of quantum

dots (where V.1 in units of o iw, , and a=8. 0)
r/r, Ro/r,
) 7 9

1 —2.3616 —2.3514 —2.3478
2 —1. 8356 —1.8298 —1.8278
3 —1.5227 —1.5168 —1.5154
4 —1.3431 —1.3384 —1.3367
5 —1.2402 —1.2353 —1.2334
6 —1.1727 —1.1677 —1.1658
7 —1.1248 —1.1198 —1.1178
8 —1. 0890 —1. 0839 —1.0821
9 —1.0612 —1.0562 —1.0542
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Fig. 2 Effective induced potential V.; of the bipolaron

varying with the relative distance r
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Fig. 3 Effective potential V; of the bipolaron varying
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