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Optical Properties, Electronic Structure, and Exciton Binding
Energies in Short Period ZnS-ZnSe Superlattices
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We p r e s e n t a detailed examination of the optical properties and electronic
structure t a k e n from photoreflectance and photoluminescence data collected on
a series of short-period ZnS-ZnSe superlattices g r o w n by low p r e s s u r e
metalorganic v a p o r p h a s e epitaxy. We s t u d i e d the band offset problem and
calculated the exciton b i n d i n g energy u s i n g several variational models. The
t e m p e r a t u r e dependence of the photoluminescence p r o p e r t i e s of t h e s e
superlattices was analyzed in the context of a model w h i c h includes the
influence of the interfacial disorder.
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INTRODUCTION
ZnS-ZnSe superlattices display optical bistability 1,2

are potential candidates to the realization of devices
b a s e d on Cerenkov-like second harmonic generation ~
and they may be used to f i l t e rdefects a t the GaAs-II-
VI interface in ZnSe b a s e d light-emitters, or as a
m a t e r i a l used to confine p h o t o n s in g r a d e d i n d e x
separate confinement heterostructures (GRINSCH). 4
S h o r t period ZnS-ZnSe strained-layer superlattices
(SLSs) have been g r o w n by metalorganic v a p o rp h a s e
e p i t a x y ( M O V P E ) u s i n g t e t r a m e t h y l m e t h y l -
enediamine: dimethylzinc a d d u c t(TMMD:DMZn). We
will s t u d y t h e i r optical and electronic properties in
this paper. These superlattices are g r o w n as 45 re-
p e a t s of a basic b u i l d i n g block, w h e r e the thickness of
the well and b a r r i e r layers are varied from some 10A
up to some 35A. The following optical experiments
were performed: reflectivity, photoreflectance, and
photoluminescence a t p u m p e d l i q u i d h e l i u m tem-
p e r a t u r e (2K). From t h e s e experiments, we could
detect the signatures of the heavy-hole and light-hole
excitons. For a constant b a r r i e r w i d t h , and by de-
creasing the well w i d t h , the spectra is blue shifted,
whereas, when the well w i d t h is held c o n s t a n t and the
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b a r r i e rw i d t h is decreased we c a n observe a red shift.
This is consistent with the type I conduction to va-
lence band configuration. U s i n g a m a r g i n a l conduc-
tion band offset in a n elementary envelope function
calculation has provided us a fairly good correlation
between the theoretical and experimental data re -
vealed. B e t t e r agreement has been obtained a f t e r a
calculation of the exciton b i n d i n g energies has been
performed in the context of a sophisticated model
w h i c h includes the deformation of the electron poten-
tial due to the hole density of charge. In this self-
consistent calculation, we have included the electro-
static deformation of the marginal electron potential
produced by the presence of a localized hole wave
function. This reinforces the oscillator s t r e n g t h with
respect to what we o b t a i n when performing more
conventional calculations of the exciton b i n d i n g en-
ergy in low dimensional semiconductor systems. The
asymmetry of the photoluminescence band has been
interpreted in t e r m s of exciton localization to in-
terfacial potential fluctuations.

CRYSTAL GROWTH

The samples were g r o w n by low pressure M O V P E
in a n ASM OMR 12 equipment. Hydrides were used
as s u l p h u r and selenide sources. R a t h e r t h a n u s i n g
the "classical" zinc precursor, dimethylzinc, w h i c h is
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Fig. 1. Photoreflectance (top) and photoluminescence (bottom) of a
ZnSe-ZnS superlattice grown on a GaAs substrates with a 3000A
ZnSe buffer layer.
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Fig. 2. Photoluminescence spectra taken at2K which displaythe blue-
shift of the emitted photon when the width of the ZnSe layers de-
creases.

always contaminated by traces ofhalides originating
from the synthesis of the precursors, we used a novel
molecule recently synthesized by Epichem Ltd. This
molecule, TMMD:DMZn, gives even b e t t e r r e s u l t s
t h a n the dimethylzinc triethylamine a d d u c t (Me2Zn:
Net 3) t h a t we used previously for g r o w i n g such
superlattices. 5 This is l i n k e d to the l a r g e r decrease of
p r e m a t u r e reactions and a b e t t e r l a y e r uniformity
and surface morphology. Extensive details a b o u t this
c a n be f o u n d in the p a p e r of B r i o t e t al.4 The g r o w t h
conditions were a g r o w t h t e m p e r a t u r e of 300°C, a
reactor pressure of 40 Torr, and a V I / I Ir a t i o of 5. The
superlattices were g r o w n a f t e r a 3000,~ ZnSe buffer
l a y e r was g r o w n on a (001)-oriented GaAs epiready
substrate. G r o w t h i n t e r r u p t i o n of 10 s a t each het-
erointerface was f o u n d to improve the interface abrupt-
ness ( b e t t e r x - r a y d a t a a n d n a r r o w e r p h o t o -
luminescence lines). P e r i o d and mean lattice p a r a m -
eter were deduced from the observation of satellite
p e a k s up to the second o r d e r in x - r a y diffraction
spectra. A modeling of the data i n c l u d i n gs t r a i n s t a t e
(matching to the buffer or free-standing) was done to
e x t r a c t the thickness of individual layers. Due to the
l a r g e lattice m i s m a t c hb e t w e e n ZnS and ZnSe bulk
zinc-blende semiconductors (-4%), samples with low
dislocation densities could only be g r o w n for individual
l a y e r thickness below 40,~.

O P T I C A L C H A R A C T E R I Z A T I O N

F i g u r e 1 displays a typical photoreflectance spec-
t r u m g i v e n by such superlattices. As a m a t t e r of
comparison, the photoluminescence data has been
also reported w h i c h s h o w s the moderate stokes s h i f t
between the emission and creation processes. The
photoreflectance spectrum is r a t h e r detailed and re-
spectively s h o w s from low to high energies: the signa-
ture of the Eo transition in the ZnSe buffer, superlattice-
r e l a t e d features corresponding to excitonic t r a n s i -
t i o n s involving the f i r s t confined electron s t a t e and
the f i r s t heavy-hole and light-hole valence confined
states respectively, and last the Eo + A° t r a n s i t i o n i n
the ZnSe buffer. These spectroscopic data analyzed in
the context of the effective mass t h e o r y (envelope
function approach)6 are consistent with a free-stand-
ing m o d e l of s t r a i n s t a t e in the individual layers
deduced from the x - r a yd a t a .

T o show the evolution of the superlattices t r a n s i -
tion as a function of the modifications of the l a y e r
thickness, we r e p o r t photoluminescence d a t a .F i g u r e
2 displays the evolution of the photoluminescence
l i n e s when changing the thickness of the ZnSe l a y e r
and k e e p i n gc o n s t a n t the thickness of the ZnS layers.
We observe a blue-shift of the photoluminescence
energy when decreasing the thickness of ZnSe, and a
simultaneous increase of the full w i d t h a t half m a x i -
mum from 24 up to 42 meV via 32 meV. We also note
the systematic existence of a low e n e r g y tail in t h e s e
samples, and in samples of comparable crystalline
q u a l i t y t h a t have been published by o t h e rg r o u p s 5-22
F r o m e x t e n s i v e s t u d i e s p r e v i o u s l y m a d e on
GaAs(Ga,A1)As combination, 23,24 we conclude t h a t
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existence of this tail is l i n k e d to the interface mor-
phology in ZnS-ZnSe superlattices. Interface imper-
fections such as r a n d o m l y distributed islands or ter-
races have been f r e q u e n t l y observed in h e t e r o -
structures. The r e s u l t i n g photoluminescence line
s h a p e depends on the relative size of t h e s e terraces
compared with the exciton Bohr diameter. S p l i t s h a r p
l i n e s corresponding to one monolayer fluctuation of
w i d t h or b r o a d photoluminescence l i n e s have been
observed when the Bohr diameter is smaller or com-
p a r a b l e to the terrace lateral extension. In our case ,
transmission electron microscopy (TEM) measure-
m e n t s have evidenced we have pseudo s m o o t hi n t e r -
faces with terrace sizes smaller t h a n the exciton Bohr
diameter.

Therefore, in analogy with the GaAs(Ga,A1)As s i t u -
a t i o n discussed above, we expect and we observe
s h a r p asymmetric transition since the exciton samples
wells have in-plane modulated thickness. As a conse-
quence of t h i s , the exciton samples a crystal t h a t
displays ordering in the g r o w t h direction and interfa-
cial in-plane disorder. A localization phenomenon is
responsible for the existence of the low energy photo-
luminescence wing. The exciton population in this
wing is r u l e d by competition between radiative re-
combination and excitation t r a n s f e r mechanisms
(nonradiative processes) t o w a r d low e n e r g y levels in
a n exponential tail ofd e n s i t y of s t a t e sb e l o w the near
band edge free exciton c o n t i n u u m as s h o w n in Fig. 3.
This phenomenon has been extensively described in
bulk semiconductor alloys since the pioneering w o r k s
of Permogorov e t al.25 and C o h e n and S t u r g e2~ on
exciton localization to potential fluctuation. Similar
studies also appeared l a t e r and have enabled us to
elucidate the n a t u r e of the photoluminescence in
GaAs-A1As type II s h o r t period superlattices. 2~ We
are confronted with a similar problem here . The
i n t i m a t e details of this physics are r a t h e r sophisti-
c a t e dto elucidate sincev a r i o u s ingredients including
existence of mobility edge, percolation processes,
m u l t i p l e r a n g e h o p p i n g transfer, etc. contribute to
the phenomenon, and sometimes have to be included
i n the theory. This depends essentially on the s t r e n g t h
of the potential fluctuation (extension and depth),
and on its distribution b e t w e e n valence and conduc-
tion states. A recent description of the effect t o g e t h e r
w i t h f i t t i n g c o m p u t a t i o n has been proposed by
Ouadjaout and Marfaing for II-VI m i x e d solid solu-
tions. 28

Due to the g r o w t h process we r e t a i n e d , our
superlattices have s m o o t h interfaces, i.e. the interdif-
fusion is s m a l l a t the hetero-interfaces, and we have
a s i t u a t i o n close to the photoluminescence of sulfur-
rich ZnSSe alloys:29 the s t r e n g t h of the defects a t the
hetero-interfaces is sufficient to trap the excitons a t
low temperature. The a m o u n t of interface disorder
r u l e s t h e w i d t h of t h e 2 K p h o t o l u m i n e s -
cence . This is consistent with lifetime measurements
of the excitons in such samples w h i c h evidenced that
the exciton lifetime is in relation with the coexistence
of radiative and nonradiative recombination mecha-

125

nisms. 14F i g u r e 4 displays a typical series of spectra
t a k e n for temperatures r a n g i n g between l i q u i d he-
lium temperature and 150K. Increasing the lattice
temperature favors nonradiative processes with re-
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Fig. 3. Illustration of the competition between capture, transfer mecha-
n i s m sw h i c h give the resulting population and the photoluminescence
recombination band. On the figure, the energy of the incident photon
is such that the absorption occu rs in the midd le of the exciton
miniband.
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Fig. 4. Typical photoluminescence spec t ra w h i c h illustrate the tem-
perature dependence of the photoluminescence of the ZnS-ZnSe
superlattices.
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Fig. 5. Evolutionofthe photoluminescence maximum as afunction of
the lattice temperature. Full lines represent the result of the fitting
procedure using the model described in the text, squares are experi-
mental data.

s p e c t to radiat ive recombinat ion a n d we report obse r -
v a t i o n o f a d e c r e a s e o f t h e p h o t o l u m i n e s -
cence in tens i ty . This behav io r has b e e n universal ly
ob ta ined on all o u r samples a n d is n o t pecul ia r to t h e
physics o f ZnS-ZnSe super l a t t i ces .

Figure 5 gives more intimate information concern-
ing t h e different behaviors o f t h e m a x i m u m o f t h e
photoluminescence p e a k in each super la t t ice when
t h e temperature is changed. Data corresponding to
different super la t t ices a p p e a r t h r o u g h util ization o f
symbols like s q u a r e s . W e n o t e thepossible occurrence
o f a shift o f t h e photoluminescence m a x i m u m toward
t h e h igh ene rgy region when t h e temperature in-
c reases u p t o 50K. T h e n t h e evo lu t ion o f t h e
photoluminescence m a x i m u m follows t h e b a n d g a p
behavior : we observe a red sh i f t .Fo rallsamples in t h e
range o f temperatures h ighe r t h a n 50K, t h e asym-
metrical s h a p e d i s a p p e a r s , t h e line b r o a d e n s , a n d its
in tens i ty diminishes . This behav io r o f t h e tempera-
ture o f t h e photoluminescence spec t ra with tempera-
ture is consistent with a model o f t r ans fe r process
be tween localized s t a t e s in t h e tail o fd e n s i t y o fs t a t e s
(Fig. 3). In this model, one expects t h a t a n y increas ing
o f t h e lat t ice temperature may favo r t h e excitat ion
t r ans fe r toward h igh ene rgy localized s t a t e s o f t h e
exponent ia l tail o f Fig . 3 via acoustic p h o n o n a b s o r p -
t ion processes ( thermal activation). W h e n t h e ther-
mal ene rgy is sufficient, exci tons no longe r u n d e r g o
t h e inf luence o f po ten t i a l f luc tua t ions a n d t h e n be-
come delocal ized (become free). T h e s e ideas h a v e
been comple ted b y u s i n g a model where t h e low

t e m p e r a t u r e h igh e n e r g y s ide o f t h e p h o t o -
luminescence peaks behaves like a mobility e d g e . In
t h e spirit o f this simplified model previous ly devel-
oped b y Oues la t i e t al.,3° we assume t h e spec t r a l
d is t r ibu t ion o f t h e photoluminescence in tens i ty to b e
desc r ibed by equa t ion :

I (E,T) = p(E - Eg)~tot(E,T)/~rad (1)

Where we h a v e a s s u m e d for t h e sake o f t h e simplicity
t h a t t h e radiat ive recombinat ion ra te Zrad is indepen -
d e n t o f temperature T a n d ene rgy E, which is a fairly
good approximation. N e x t , from Ref. 14, we take
<'Ctot(E,0)>-100 picoseconds). Final ly, if we assume
t h a t , fo r temperature a b o v e T = OK, t h e nonradia t ive
depopu la t ion mechan i sm ~. . . . .d behaves like thermal
exci ta t ions from E to a n average cri t ical va lue E a t
which t h e part icles become mobile a n d may recom-
bine (Ecc a n be compared to a genu ine mobility edge),
we c a n w r i t e in this model:

('l~to t (E,T))-1 = <'Ctot(E,0)>-i
+ vexp[(E - E c - E )/kT] (2)

The nonradia t ive lifetime in Eq. (2) increases rapidly
when E decreases s ince t h e exciton s t a t e is more
localized, a n d t h e d e n s i t y o fs t a t e available decreases.
In ana logy with t h e analysis o f t h e problem for bulk
semiconduc to r al loy s y s t e m s , t h e d e n s i t y o f s t a t e s
p(E) t h a t appears in Eq. (1) a n d on Fig. 3 is t a k e n as:
p(E) = exp((E - Eg)/Eo)a(E) where Eo is t h e average
localization ene rgy for t h e exci ton.26The temperature
dependence o f t h e super la t t ice b a n d g a p E has b e e n
expressed following O'Donnel e t al.,31 u s i n g t h e fol-
lowing equa t ion where F1 is t h e electron-phonon cou-
pl ing ene rgy a n d <ho~> is a n a d a p t e d phonon ene rgy :

Eg(T) = E ( 0 ) - F1 [coth(<hco/2kT) - 1] (3)

Resul ts o f t h e fi t t ing appears on Fig . 5, full l ines .
W e note t h e excellent agreement be tween t h e theory
a n d t h e experiment, a n d in par t icular t h a t t h e local-
ization ene rgy we obta in from t h e photoluminescence
line s h a p e fi t t ing u s i n g a(E) = 1 like in Ref. 26 in t h e
express ion o f t h e tail o f s t a t e s in Eq. (1), (some 36
meV), is comparable to values g iven b y comparable
analysis on weakly d i sordered semiconductors. W e
note in par t icular t h a t t h e fi t t ing is a very sens i t ive
func t ion ofa(E) a n d we note t h a t u s i n g a(E) = 3/2 like
in Ref. 28 gives 10 meV. This i l lustrates one more time
t h e difficulty o f t rea t ing localization problems.~2 We
h a v e p lo t t ed o n Fig. 6 t h e temperature dependence o f
t h e ratio be tween radiat ive a n d nonradia t ive life-
t i m e s calcula ted a t va r ious energies o f t h e photo-
luminescenceb a n d . Obviously, t h e radiat ive processes
dominate t h e low temperature recombinat ion pro-
cess. The l a s t po in t we want to make concerns t h e
mobility edge ene rgy Ec. The va lue we used in t h e
fi t t ing procedure is 10 meV. This va lue is some fou r
t i m e s smaller t h a n t h e average va lue o f t h e localiza-
t ion energies we ob ta ined in o u r samples . We bel ieve
this indicates t h a t t h e r m a l q u e n c h i n g o f t h e p h o t o -
luminescence o f such ZnS-ZnSe SLSs c a n n o t be ruled
by a thermal ac t iva t ion ene rgy associated with ther-
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mal dissociation o f t h e free exciton in to free e lec t ron-
hole pair as previous ly claimed in t h e l i terature .8,9

E L E C T R O N I C S T R U C T U R E

T o br ing addi t iona l arguments a long this l ine, we
h a v e calcula ted t h e exciton bind ing ene rgy in o u r
samples . Before do ing t h a t , we have performed a n
enve lope func t ion calcula t ion o f t h e electronic s t r u c -
ture o f t h e type I super l a t t i ces . Our da t a has been
f o u n d consistent with a model where t h e t o t a l conduc-
t ion b a n d offset is s m a l l (some 80 meV) compared
with t h e heavy-hole one (~800 meV). This conduction
b a n d offset c a n be div ided in to a c o n s t a n t strain free
cont r ibu t ion o f 220 meV a n d a strain d e p e n d e n t one.
As t h e super la t t ices are in a strain s t a t e where t h e
elast ic ene rgy has b e e n minimized, t h e strain d e p e n -
d e n t quan t i t y c a n b e sub jec t o f s l igh t var ia t ions
d e p e n d i n g whe the r t h e layers are in tensi le o r com-
pres s ive s t r e s s s i tua t ion .6 This appears on Table I
where we have repor ted t h e e lec t ron , heavy-hole,
l ight-hole conf in ing potent ia ls Vi a n d miniband dis-
pe r s ionsAi. All t h e s e quant i t ies are expressed in meV.
Our resul t s m a t c h with t h e m o s t accura te da t a re -
po r t ed in t h e literature (This is reviewed in Ref. 6).

The Coulomb interac t ion is important in wide g a p
bulk I I -VI semiconductors. As in all type I low-dimen-
s iona l s y s t e m s , t h e conf inement shou ld inc rease this
b ind ing e n e r g y .33 This in terac t ion may e v e n exceed
t h e ene rgy o ft h e LO p h o n o n (~31.3 m e V in ZnSe). We
h a v e calcula ted it in t h e context o f t h e var ia t ional
app roach u s i n g different t r i a l functions in case o f a n
iso la ted q u a n t u m well. In cyl indrical coordinates, t h e
hamil tonian wr i tes :

H = H~ + H v + Hox

h 2 ( 0 2 1 0 ~ Hex = e2 1 02
+ - - ) + p2p + z2 -

The solutions o f t h e e lec t ron a n d hole contributions
H e a n d HVare t h e enve lope func t ions fo r t h e e lec t ron
a n d ho le .

The e igen s t a t e s o ft h e SchrSdingerequa t ion E are :
E = Eo + Eh + Eb. We h a v e calcula ted t h e heavy-hole
exciton bind ing e n e r g y . The exciton wave func t ion is
wri t ten as t h e p roduc t o f t h e e lec t ron a n d hole e n v e -
lope functions with a n excitonic-like t r i a lfunc t ion . In
cyl indrical coordinates t r i a l functions Oo(p,zo,zh) =
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T a b l e I . R e s u l t s o f t h e E n v e l o p e F u n c t i o n C a l c u l a t i o n a s a F u n c t i o n o f t h e N u m b e r s
o f Z n S a n d Z n S e M o n o l a y e r s

Nz.s/Nz.se Ve (meV) Vhh (meV) Vlh (meV) Ae (meV) Ahh (meV) Alh (meV)

3/3 83.1 834.5 615.1 519 33.5 302

3/6 83.5 824.1 604.3 228 6.1 91

3/9 83.7 818.5 597.7 132 2.3 41

6/3 82.8 844.1 623.2 212 2 80

6/6 83.1 834.5 615.1 116.17 0.3 22.4

6/9 83.3 828.3 609 72 0.1 9.4

9/3 82.6 848.6 626.4 113 0 22.8

9/6 82.9 840.3 620.3 64 0 4.8

9/9 83.1 834.5 615.1 41 0 1.8
Note: See text for details.
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Fig. 7. The heavy-hole exciton binding energy calculated us ingthree
different models. See text for details.

2 2exp(-p/)0,andO,(p,ze,zh)=exp(-~](p2 + a ( z , - zh) )/)~)
have been used. Parameters )~ arid a are variatibnal
parameters. The r e s u l t of the calculation appears in
Fig. 7. For t h e s e finite wells, the second t r i a l function
is much more appropriate t h a n the simplest one,
particularly for large ZnSe layers.

As the b i n d i n g energy may be i m p o r t a n t compared
to the electron confining potential, the expansion of
the exciton wave function as the p r o d u c t of the e lec-
tron and hole envelope functions solutions of a s q u a r e
well problem, with a n excitonic-like t r i a l function
m i g h t not be appropriate since the localizedhole wave
function could deform the electron confining poten-
t i a l . This has been demonstrated for type II band line-
ups with marginal valence potentials like (Ga, In)As-
GaAs,34 CdTe-(Cd,Zn)Te# or CdTe- (Cd,Mn)Te?6,37
The resolution of the problem requires one to perform
a self-consistent calculation. We now a d o p t a more
sophisticated formalism to describe the exciton. We
w r i t e the t o t a l exciton wave function:

2 Jx
(I)(ze,Zh,P) ---- ~2--~2 ~h(Zh).f(Ze).ep

w i t h f(z e) b e i n g t h e s e l f - c o r r e c t i n g e l e c t r o n
eigenfunction, satisfying a SchrSdinger e q u a t i o n in
w h i c h the potential term Ve" (z) includes the interac-

Cloitre, Aigouy, DiBlasio, Gil, Bigenwald, Briot,
Briot, Bouchara, Averous, and Aulombard
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Fig. 8. Zero-order conduction l ine-up and e lec t ron envelope function
(full lines) calculated fo r a 20A ZnSe well. The results of the self-
consistent variational calculation of the conduction l ine-up and e lec-
tron envelope function are represented us ing dashed lines. The
envelope functions are shifted from the va lue of the self-consistent
heavy-ho le exciton.

tion with the hole:

h2 02 ' 1
2m e 0z: eVe (ze) f(ze)=(Ee +Eb)'f(ze)

t

V.(Ze) -~ h' e2 2+" ie-2¢'pdo
The r e s u l t of this t h i r d calculation also a p p e a r s in Fig.
7. This calculation gives intermediate v a l u e s b u t
seems more appropriate than @1 for the case of wide
wells since it t e n d s more r a p i d l yt o w a r d a b u l k ZnSe-
like value. As the envelope function for the electron is
obtained from the knowledge of the heavy-hole one,
this self-consistent calculation, w h i c h avoids the te-
d i o u s calculations required to t r e a t the exciton i n t e r -
action in superlattices, is extremely reasonable for
superlattices w h i c he x h i b i t electron m i n i b a n d disper-
sion and no t u n n e l i n g of the hole wave function
between adjacent wells w h i c h is the case of our
superlattices. F i g u r e 8 displays the modification of
the conduction potential and electron envelope func-
tion we have obtained from this self-consistent calcu-
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l a t i o n for a 2 nm ZnSe well. The self-consistent data
are s h o w n u s i n g d a s h e d lines. We note t h a t the
corrected electron eigenfunction spreads less due to
the s t r o n g correction (more t h a n 60 meV) on the
e l e c t r o n c o n f i n e m e n t energy. This m a k e s such
superlattices very interesting for theoretical investi-
gations, like any low dimensional system ( q u a n t u m
wells, superlattices) t h a t exhibits a m a r g i n a l poten-
tial i n the valence or conduction b a n d . T o conclude,we
wish to emphasize the fac t t h a t the R y d b e r g energies
are l a r g e r t h a n the average extension of the low
energy photoluminescence tail of the high energy
peak of the photoluminescence spectra. This m e a n s
t h a t localization effects due to potential fluctuations
c a n be easily counterbalanced by increasing the sample
temperature. The exciton r e m a i n s stable a t room
temperature.

C O N C L U S I O N

High q u a l i t y ZnS-ZnSe s h o r t p e r i o d superlattices
have beeng r o w n by M O V P E u s i n g a n o v e lzinc a d d u c t
precursor TMMD:DMZ. We have made a series of
photoreflectance experiments completed by envelope
function calculation of the band structure. These data
have been completed by variational and self-consis-
tent variational calculation of the R y d b e r g energies.
These values have been compared with the average
localization energy of the exciton to interfacial poten-
tial fluctuations w h i c h we deduce from the lineshape
of the photoluminescence. Moreover, the tempera-
ture dependence of the photoluminescence shows
t h a t nonradiative t r a n s f e r processes in the tail of
potential fluctuation behaves like a mobility edge and
compete with the radiative recombination processes.
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