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ABSTRACT: We show that the initial dynamics of resonantly-excited excitons in quantum 
wells is controlled by several processes such as radiative recombination, spin relaxation of 
excitons, electrons and holes, and scattering between different in-plane momentum states of 
excitons. We present a unified analysis of the results, which provides quantitative information 
about these important rates, and a good physical understanding of the initial dynamics of non- 
equilibrium excitons. In particular, we show that the enhanced radiative recombination rate of 
excitons makes an important contribution to the early decay of the photoluminescence. 

Picosecond dynamics of excitons in quantum wells has been extensively investigated for both 
resonant and non-resonant excitations. For non-resonant excitation the dynamics of exciton formation 
and their relaxation to the optically active state plays an essential role. For resonant excitation, a cold 
distribution of excitons is created in the optical active states and the temporal profile of the 
photolurninescence decay provides information on how this non-thermal distribution reaches thermal 
equilibrium with the lattice. The dynamics of resonantly excited excitons is determined by various 
processes, such as scattering in large momentum (K) states, exciton spin relaxation, electron and hole 
spin relaxation and exciton radiative recombination. All the previous studies under resonant excitation 
[1,2] focussed only on one or two of these processes. Besides, most of these investigations, both 
resonant and non-resonant, concentrated on the long-time, equilibrium behavior of excitons [3]. As a 
consequence, the dynamics of resonantly-excited, non-equilibrium excitons is not well understood, and 
is the main focus of our work. Since most of the processes contributing to the initial dynamics occurs 
on the same timescale, the full complexity of the non-equilibrium exciton dynamics can only be 
understood by a simultaneous investigation of all aspects, and a unified analysis of the results. This is 
the main aim of our work. 

We have investigated picosecond dynamics of excitons in GaAs quantum wells at low 
temperatures, resonantly exciting the heavy-hole (HH) exciton. Using an up-conversion technique, we 
improved the time resolution (5 ps), compared to previous studies of this topic and nearly completely 
suppressed the scattered laser light from the detected photoluminescence (PL). Therefore we were able 
to extract significant information about non-equilibrium exciton dynamics (<I00 picoseconds) not 
possible previously. Our results show that the initial dynamics of resonantly-excited excitons is 
controlled by several different dynamical processes. We present a unified analysis which takes into 
account the enhanced radiative recombination of two-dimensional (2D) excitons, the spin relaxation of 
excitons, holes and electrons, and scattering between different K ( in-plane momentum) states of 
excitons and we determine these rates. In particular we show that the fast radiative recombination of 
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