H39% 5512 ) it
2019 4 12 A

L 2L
¥ OF

ik Vol. 39, No. 12
December, 2019

Acta Optica Sinica

TFRPRREE T2 e SRR R 0 S R o
FhFRA AARAS

T AL A U A B BE R AW BT FT . b ZR B E 066004

WE R Pekar 5P BTG T3S G AR X R G 3 BB 9L R o i 7 25 B MR 9 B BRAT R S RGOk % T
BRBHME IS T HASEIMYHRIERl., BEZR R NS A EN RS AN S & A b iR
A5 BE A% T Y M S B A B B M L T B B G T R M B B S R i AR v T O S
PRl 45 s R 25 R D TR SRORDMLRE o A A9 (1 B L A R S X B IR R A A A R A A L BR AT R
FRYGG 7 F A K 58 5 300 52 00 S BE 2005 .

KEWR OGS B ENREIRG AEG BAEMS REWE, B RENE

FESES 0469 XEkFRIRAED A doi: 10.3788/A0S201939.1223002

Transition Frequency and Spontaneous Emission Rate in the
Asymmetric Gaussian Potential Two-Level System

Xin Wei, Yin Hongwu, Eerdunchaolu”
Institute of Condensed Matter Physics, Hebei Normal University of Science & Technology,
Qinhuangdao, Hebei 066004, China

Abstract The probability density, the transition {requency and the longitudinal optical (1LO) phonon spontaneous
emission rate of electronic states in the two-parameter asymmetric Gaussian (AG) potential two-level system are
studied by using the Pekar variational method, and their single-parameter parabolic potential approximation are
discussed. Numerical results show that the selecting the two-parameter AG potential to describe the restricted
effects of electron in quantum dot can more accurately reveal the quantization characteristics of the wave property of
electronic states, the statistical regularity of electron motion and the LO phonons spontaneous emission rate, and
the results given by the single parametric parabolic approximation are relatively sample and rough. The influence of

dispersion and electron-phonon coupling of materials on the probability distribution, quantum transition frequency

and the LLO spontaneous emission rate in the two-level system cannot be ignored.
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