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In the preceding Comment, Hillmer, Hansmann, and Forchel discussed possible mechanisms for the
spatial expansion of a photodegenerated electron-hole plasma (EHP) in quantum wells. Although not
the major topic of our paper [Phys. Rev. B 42, 2893 (1990)], we agree that excitonic and EHP lateral
transport depends strongly on temperature, carrier density, and heterostructure configuration. Our re-
cent results on Ga„In& „As/A1„In& „As multiple quantum wells on InP substrate support the idea that
wave-guided reabsorption and reemission of the luminescence is responsible for the observed light trans-

port along the crystal surface.

We have recently observed that considerable changes
occur in the electron-hole-plasma (EHP) luminescence
detected at large distances from the center of the excited
spot in GaAs quantum wells at 10 K.' Despite the fact
that this was not the major result of our work, Hillmer
et al. address several interesting remarks in their com-
ment on the spatial expansion of photogenerated EHP in
quantum wells. They show that excitonic and EHP la-
teral transport strongly depend on temperature, carrier
density, and heterostructure configuration, thus needing
a comprehensive and complex treatment. However,
most of the data of Hillmer et al. do not apply directly to
the conditions of our experiments. In fact, as stated by
the authors, the description of the EHP transport at high
carrier density and very low temperature [point (ii) of the
second section of the comment] is coinplicated by the fact
that diffusion, ' thermodiffusion, ' phonon wind, and
ballistic transport have not yet been included in a
comprehensive theoretical model. Other effects like exci-
tonic transport and EHP transport at higher tempera-
tures have no great relevance for the case under investi-
gation.

An interesting result of the Hillmer et al. comment is
the strong increase of the ambipolar diffusivity in high-
density EHP (Fig. 2). In fact, even a difFusivity coefficient
of the order of 10 cmobs

' (correspondig to a carrier den-
sity of the order of 10' cm at 100 K in Fig. 2) results
in a diffusion length of the order of 20 pm with the ob-
served carrier lifetime. This is in agreement with theoret-

ical and experimental determinations ' and is by far too
small to account for our observations. The drift term in
Eq. (4) of Ref. 1 can therefore be considered only as a
phenomenological approximation to describe the large
space distribution of the luminescence. A similar model
has been already used by Hillmer et al. and by Tsen and
Sankey, ' although the inclusion of proper boundary con-
ditions demonstrated that the driftlike term can be re-
moved. We therefore believe that the comment of Hill-
mer et al. indicates that no EHP lateral transport process
can be invoked to explain the presence of intense
luminescence at distances of the order of hundreds mi-
crometers from the center of the excited spot. Hence, ac-
cording to Hillmer et al. , the observed light transport
along the crystal surface can be due to reabsorption and
reemission of the waveguided luminescence in the opti-
cally confined cavity. Measurements similar to those re-
ported in Ref. 1 performed on Ga„Ini „As/Al In& As
multiple quantum wells grown on InP substrates confirm
that luminescence can be observed up to 400 pm away
from the spot center. " This result supports the con-
clusion of Hillmer et al. In fact, in these heterostructures
the transparent InP substrate acts like a natural reflector
layer providing some optical confinement of the lumines-
cence. In light of these considerations, further work
should be done to elucidate the effects of the EHP expan-
sion and of the luminescence propagation in highly excit-
ed quantum wells.
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