Spin relaxation of neutral excitonsin InAs/AIAs QDs:. effect of the dot size
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Abstract

Investigation of long spin relaxation times of égols in quantum dots (QDs) is often limited by tiekly short
(of few nanoseconds) exciton recombination. Thibfm can be solved in (In,Al)As/AlAs QDs where thype-I
band alignment is combined with the indirect bamag gelectron belongs to X valley). In these QDs eRkeiton
lifetime reaches several hundreds of microsecoHese, we present the direct experimental measursnudrthe
long exciton spin relaxation time in these QDs.nJeiaxation was studied by analysis of the lordjital magnetic-
field-induced circular polarization degree of pHominescence (PL)p.. Since the shape of the PL emission
(Fig.1a) reflects the distribution of QD sizes,feliént detection energies provides information ba éxciton
recombination in QDs with different characterigtizes in the ensemble.

Spin relaxation time is evaluated from the evolutiof p. calculated from dynamics af* and ¢ ~ circular
polarized PL, as shown in Figs. 1(b) and 1(c). InQDs the dynamics have common feature - almosisizmt
polarization degree of 0.20 (20%) immediately after excitation pulse up to approximatelyd that is a result of
hot electron spin relaxation in AlIAs matrix befarapture in QDs. However for times 3B p(t) unexpectedly
transforms qualitatively with QD sizep{t) monotonically rises with saturation for small QBsd p.(t) changes
nonmonotonically for large QDs), while the sign lohgitudinal exciton g factor measured by spin-fRaman
scattering technique does not change. Thus, th&atbn process cannot be described by a singteliggiime, and
a four-level system with states of bright and dexkitons has to be taken into account. Mechanigsgonsible for
the exciton spin relaxation in different size QOB be discussed.
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Figure 1. Photoluminescence spectrum of QDs (apadgnamics for QDs with small (b) and large (c) size



