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Fig. 1 Peak energies of the photoluminescence signals as a
function of the position on the sample, i. e. a function

of FP-exciton detuning; the arrow shows the reso-

nant positon.
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polaritons at the peak energy for various positions.

Inset shows the rise times as a function of positions.

Pi denotes the ith detective position.
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Fig. 4 Dispersion curves of the upper and the lower cavity
polariton modes as a function of the wave vector in
the plane for three values of the detuning. The dot
lines are the dispersion curves of the cavity without
exciton and of the exciton without cavity. The region
[ and II denote the region of the bottleneck and
the region of the high-kj thermalized exciton.
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Time Resolved Spontaneous Emission of Excitons
in a Microcavity under Nonresonant Excitation

LIU Bae-li, XU Zhong-ying, WANG Bing-xin, DENG Yuasrming, YANG Fuhua

( National Laboratory for Superlattices and Microstructures, I nstitute of Semiwnductors,

Chinese A cademy of Sciences, Bejing 100083, China)

Abstract: Low-temperature time-resolved lum inescence experiments have been performed on a semicondue-
tor planar microcavity which contains two Ing 13Gao. s7As/ GaAs quantun+wells(QWs) embedded in a twe-
third-wave cavity. T he excition photon mixing was observed in the structure. T he spontaneous emission dy—
namics of the each of the two components were studied as a function of the excitioncavity detuning under
nonresonant optical excitation. In the strong coupling regime, the decay times of the low and the upper
branch cavity polaritons are almost independent of the cavity detuning. Considering the special structure of a
planar microcavity, the polariton states with kj in the strongcoupling region hold only a small fraction of
the radiative states( roughly 10% ). M ost of the rediative states are within the leaky modes of the distributed
Bragg reflectors. The photolumines cence decay times of the upper and low branch polaritons are uniquely de-
termined by the radiative states within the leaky modes. T herefore, the decay time is independent of detun-
ing. However, we observed that the rise times of the low and the upper polaritons are obviously different.

T he rise time of the low branch is independent of the detuning and that of the upper branch is a marked de-
pendence on the detuning. Due to the bottleneck effect and the faster radiative rate of the low branch at ky

= 0, the rise time of the PL of the low branch at ki1 = 0 is only determined by the population buildup time
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at the bottom of the excitonlike branch. Hence it is detuning independent. With respect to the rise time of
the upper branch, the population of the upper branch mainly comes from the excitons of the low branch with
the same energy. In particular, the energy of the upper branch polaritons with ki = 0 for larger positive de-
tunings is much higher than that of the bottleneck region and cooling excitions can easily reach these states
well before reaching the bottom of the excitonlike branch. Consequently, the PL rise time of the upper
branch becomes faster. On the opposite side of the detunings, the upper branch becomes ex citonlike, the PL
rise time approches the value of the low branch. Thus, the rise time of the upper branch depends significant

ly on the detuning.

Key words: semiconductor planar microcavity; InGaAs quantum well; timeresolved PL spectra
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