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We describe magneto-phaoluminescence (magneto-PL) and opicdly deteded resonance
(ODR) spedroscopy experiments on interface fluctuation quantum dots in the GaAgAlIGaAs
system. The goal of these studies is to elucidate the excited states of excitons and the wugding of
the center-of-massand relative motionin the week lateral confining potential. The experiments are
caried ou on samples maintained at low temperature in a variable temperature optical-acess
supercondicting magnet (10T) system in conjunction with a grating spedrometer/cooled-CCD
system. Wereport studies of 5 dfferent width Alp3Gay7AsGaAs quantum wells (QWS) (2.8 — 14.1
nm) grown by moleaular bean epitaxy in a single sample, and dged in the barriers with Si dona's
to alow for phaoluminescence (PL) of bath excitons and trions. We have observed single dat PL
from the narrowest QW, and we have observed and studied the ODR spectra associated with the
ensemble PL of all of thewells. The ODR technique dl ows us to measure very sensiti vely resonant
absorption d far-infrared (FIR) phaons via small changes in the observed PL of the quantum dot
ensembles. The interna transitions of excitons and trions are tuned into resonance with the FIR
phaons by the gplied magnetic field. We have observed bah singlet and triplet internal
transitions of mobil e trions, and eledron cyclotron resonancein the wider wells. The two narrowest
wells do nd show any clear evidence of free dectron CR, which is expeded if the dedrons (and
excitons) are predominantly trapped in dds. In addition, there is clea evidence in the wider wells
of boundto-boundtriplet transitions, which appear on the high-field side of eledron cyclotron
resonance, and which are strictly forbidden by magnetic translational invariance. These transitions,
which have nat previously been reported, can be seen because magnetic trandational symmetry is
broken by the lateral fluctuations, whose dharaderistic dimensions are greaer than the trion abit
size[1]. Results are mmpared with ou previous work on gquantum wells, and with a theoreticd
model that captures the esential physics. Preliminary work on ODR of single dots will aso be
discussed.
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