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Fig. 1 The energy level schematic diagram of a

four-level quantum dot
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Fig. 2 The mean number of photons (n) in the cavity vs

incoherent pumping rate I"
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The Study of a Single Quantum Dot Laser’s Particular Output

Property in Microcavity

ZHAO Shun-cai, LIU Zheng-dong, LIAO Qing-hong
(Institute of Modern Physics, Engineering Research Center for Nanotechnology , Nanchang University ,
Nanchang 330047, China)
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Abstract: The quantum system under investigation is a four-level QD (quantum dot )coupled a single mode
of an optical microcavity. By the numerical calculation method of the quantum-optical master equations the
intensity of a single QD laser’ s evolution with the variation of the incoherent pumping rate was
investigated. The results display that there is a threshold for Laser's output under the action of the
incoherent pumping. The stronger of the coupling strength between the QD and mode , the smaller of
threshold, and the larger peak value of Laser's output. At the sufficiently high pump rates the lasing turns
off to zero ,because the coherence between the laser levels is destroyed. Self-quenching behavior appears.
Key words: Laser; Quantum dot; Incoherent pumping; Self-quenching
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