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Abstract 
The scope of the study is the spectra of low-temperature (T = 2K) photolu-
minescence of a p-CdTe/n-CdS film heterostructure comprising a monolayer 
of CdTe microcrystals, where a single microcrystalline particle is typically one 
micron in size. Focus is made on the dominant band of “super-hot” emission 
appearing in the spectral region located in energy above the fundamental ab-
sorption edge of a CdTe bulk crystal. A theoretical model has been developed 
that assumes the existence of a space-charge layer inside a microcrystal, 
which leads to the formation of a triangular potential well for an electron near 
the surface. The anomalous emission band arises as a result of the optical 
transitions of electrons from near-surface levels of spatial quantization to va-
lence band states.  
 

Keywords 
Photoluminescence, CdTe Microcrystals, p-CdTe/n-CdS Film  
Heterostructure, Quantum-Dimensional Effect, Exciton-Polariton 

 

1. Introduction 

Optical spectroscopy based on the study of low-temperature photoluminescence 
(PL) is an effective and non-destructive method for studying and monitoring the 
electronic, optical, and photoelectric characteristics of polycrystalline semicon-
ductor film structures with photovoltaic properties [1] [2] [3]. Recently, PL data 
have been successfully used for the detailed characterization of p-CdTe/n-CdS 
film heterojunctions in solar cells (where the main absorbing layer is p-CdTe 
polycrystalline film), which is directly related to the topical issues of increasing 
the efficiency of such cells and improving their manufacturing technology [4] [5] 
[6] [7] [8]. In the works mentioned, the thickness h of the CdTe film and the av-
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erage sizes dcr of polycrystalline grains, as a rule, significantly exceeded the wa-
velength λ of the light in the spectral range of emission that was detected. 

At the same time, the idea of the feasibility of producing solar cells from 
p-CdTe/n-CdS thin-film heterostructures with typical h and dcr values of the or-
der of λ have recently become a matter of discussions [8] [9] [10]. In such a case, 
a thin fine-grained CdTe film may have specific properties due to the presence of 
microcrystals. The issues of forming PL from such films have scarcely been con-
sidered before. However, it should be noted in this regard that the PL spectra of 
CdS microcrystals grown in the bulk of a transparent silicate glass matrix were 
studied in [11]. It was found that the PL spectra of rather large microcrystals 
(~70 nm) are similar to those of bulk crystals and are identified by known emis-
sion mechanisms (caused by the recombination of free and bound excitons, im-
purities, and lattice defects). 

The work [12] studied the features of the PL spectra of thin pure and indium- 
doped CdTe polycrystalline films ( 0.5 - 0.8 mh ≈ µ , T = 2 K) obtained by ther-
mal vacuum evaporation on a glass substrate, depending on the content of point 
and structural defects. It has been shown that, in contrast to single crystals [13], 
large-block polycrystals [14] [15], and microcrystals [11], the PL spectra of fine- 
grain ( ~ 1 mcrd µ ) films do not exhibit exciton and donor-acceptor pair emis-
sion channels. 

The aim of this work is to study new mechanisms responsible for the forma-
tion of near-edge PL spectra which appear in a p-CdTe/n-CdS film heterostruc-
ture containing a thin CdTe polycrystalline layer. We draw attention to the pos-
sibility for the manifestation of low-dimensional effects in microcrystals pos-
sessing linear sizes of about one micron, i.e., significantly exceeding the typical 
value of exciton Bohr radius exa . 

The main effect is to observe in the low-temperature PL spectra of CdTe mi-
crocrystals the dominant narrow “superhot” emission band belonging to the 
spectral region located in energy above the fundamental absorption edge of the 
semiconductor material. 

2. Objects under Study and Experimental Data 

A p-CdTe/n-CdS film heterostructure (shown schematically in Figure 1) with an 
upper, CdTe, active absorbing layer was produced by thermal vacuum evapora-
tion on a transparent glass substrate within a single technological cycle [12]. 

The lower, CdS, photo-resistive layer with an area of 20 × 5 mm2 and a thick-
ness of 0.2 - 0.4 μm had electronic conductivity. Under the mercury lamp illu-
mination (IHg ≈ 104 lx), the resistance of the CdS layer fell by 2 - 3 orders of 
magnitude. According to the results of the electron microphotography of the 
transverse cleavage and the CdS layer surface, the latter had a block-like colum-
nar structure without pores, and the sizes of crystal blocks along the substrate 
surface were 1 - 3 μm. The CdTe layer with a thickness of h~0.5 - 0.8 μm was 
grown at a deposition rate of 1.5 - 2.0 Å/s at a substrate temperature of Т~523 -  
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Figure 1. Schematic representation of the investigated p-CdTe/n-CdS film heterostruc-
ture grown on a glass substrate. Luminescence (“emission”) was excited by Ar+ laser light 
(“photoexcitation”) with the possibility of turning on illumination (“illumination”) in the 
CdS intrinsic absorption region. 
 
623 К and had a granular structure with the size of cubic crystal grains dcr ~ 0.8 - 
1.0 μm. The active area of the p-CdTe/n-CdS heterostructure was 70 - 80 mm2. 

The scanning electron microscope picture of a surface fragment (f4) and the 
transverse cleavage (f3, f2, f1 layers) of the grown structure is shown in Figure 2. 
The f4 and f3 areas of the microphotogram represent the CdTe layer surface and 
transverse cleavage, respectively. The f2 area belongs to the CdS layer deposited 
on the glass substrate (f1). 

To measure the PL spectra, the heterostructure was directly immersed in pumped 
liquid helium at a temperature of ~2 K. The spectra were recorded with a unit 
assembled on the basis of a DFS-24 spectrometer operating in the photon- 
counting mode. The frontal excitation of luminescence (from the open surface) 
of the CdTe layer was carried out at a wavelength of λ = 476.5 nm by Ar+ laser 
light focused on the surface of the CdTe layer into a spot ~0.4 × 4 mm2 in size at 
a luminous power of ~7 mW. The experiment was carried out in the geometry of 
normal (along the normal to the surface) photoexcitation and almost normal 
emission output. 

Figure 3(a) shows the PL spectrum under the frontal excitation of the CdTe 
layer in the p-CdTe/n-CdS heterostructure. As can be seen from the figure, the 
spectrum of the structure contains an intense and dominant A-emission band 
(photon energy 1.6380 eVA =E , 757.0 nmAλ = ) located in energy much high-
er than the known [16] position 1.6065 eVg =E  of the conduction-band edge 
in the CdTe crystal. A decrease in the intensity of light that excites PL from the 
outer side of the CdTe film is accompanied by a decrease in the emission inten-
sity in the spectral range under study but it does not lead to a noticeable change 
in the shape of the spectrum. 

However, it turned out that an essential change occurs in the general appear-
ance of the PL spectrum (Figure 3(b)) when the heterostructure is additionally 
illuminated through transparent glass substrate (see Figure 1) using the light of 
a mercury lamp from the spectral region of CdS intrinsic absorption. The inten-
sity of the A-band sharply decreases simultaneously with its spectral narrowing,  
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Figure 2. Microphotograph of the surface (f4) and transverse cleavage (layers f3, f2, f1) of 
the studied p-CdTe/n-CdS film heterostructure: f1—glass substrate, f2—CdS layer, f3— 
CdTe layer. 
 

 

Figure 3. Photoluminescence spectra of the p-CdTe/n-CdS (T = 2K) hetero-structure 
upon the frontal excitation of the CdTe layer by Ar+ laser at the wavelength of λ = 476.5 
nm ((a)—without additional illumination, (b)—with simultaneous illumination from the 
side of a substrate by the light of a mercury lamp within the spectral region of CdS intrin-
sic absorption). (c) Specular light reflection spectrum for the same structure from the 
CdTe layer side. 
 
and a doublet emission band appears within the region of ~775 - 790 nm in the 
long-wavelength part of the spectrum, where g<E E . As can be seen from the 
comparison with the specular reflection spectrum (Figure 3(c)), the minimum 
between the maxima of the doublet emission band is formed in the wavelength 
region, where the contour of reflection coefficient shows sharp dispersion de-
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pendence. 

3. Discussion of Results, Theory 

In order to find out the cause of the observed “superhot” emission (Figure 3(a)) 
it should be noted that the structure studied actually includes a monolayer of 
closely spaced particles in the form of CdTe microcrystals, and each of these mi-
crocrystals has a typical linear size of ~1 μm. Therefore, we can talk about some 
dimensional effect due to the emission of light by each particle. However, given 
the relatively large average diameter of microcrystals that make up the structure, 
the possible dimensional effect is not similar to what is typical for quasi-zero- 
dimensional structures (quantum dots) [17] [18] [19]. 

At the same time, it is well known [20] that specific quantum effects can ap-
pear under certain conditions in the electrical properties of planar semiconduc-
tor systems when surface channels arise due to quantizing the energy of charge 
carriers in them. The main reason for the occurrence of such channels is the ex-
istence of a space-charge region (SCR). Due to the uncompensated space and 
surface charges of impurities, the bands (both conduction and valence bands) 
forming a near-surface potential well for sign-specific charge carriers are bent 
within this region. In this regard, it is of interest to analyze the possible light 
emission mechanism responsible for the spectrum formation (Figure 3(a)) and 
taking into account the features of carrier energy quantization in a near-surface 
quantum well. 

1) Theoretical model 
Let us turn to the simplified model of a microcrystal particle contained in a 

monolayer of the structure studied. We will consider this particle as a micro-
crystalline sphere of radius R (see Figure 4). The diameter 2R of the sphere is 
comparable to the typical average linear size of microcrystalline particles form-
ing a monolayer. Since we are talking about CdTe p-type semiconductor materi-
al, it may be assumed the sphere contains a negatively charged SCR ( 0r r R≤ ≤ ) 
with the charge density qρ  that is governed by the average excess concentra-
tion A DN N−  of the acceptor impurity against the donor one 
 

 

Figure 4. Spherical model of a p-CdTe microcrystalline particle. The states on the surface 
(sphere of radius R) are occupied by positively charged holes. The 0r r R≤ ≤  layer is 
negatively charged. The central spherical region, 00 r r≤ < , is electrically neutral. 
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( )q A De N Nρ = − − ,                       (1) 

where e is the absolute value of electron charge. The capture centers of positively 
charged holes are localized on the surface of the sphere, r R= , and the full 
charge of such centers compensates for the space-charge of the microcrystalline 
sphere. The central spherical region, 00 r r≤ ≤ , is electrically neutral (excess 
acceptors in this region are electrically neutral). 

In the approximation of the Schottky barrier model and with an account of 
the spherical symmetry of the problem, it is easy to obtain expressions for energy 
bands (conduction band cE  and valence band vE ) in the form of dependen-
cies on the radius r: 

( ) ( )
2 3

2 0 0
c v 2 3

2
1 3 2

3
q

g
st

e r r
r r r

r r
ρ

ε
 

= + = − + 
 

π
E E E , 0r r R≤ ≤ ,      (2) 

where gE  is the width of the bandgap, and stε  is the static permittivity of a 
semiconductor. Expression (2) implies the normalization of electrostatic poten-
tial ( ) ( )cr r eϕ = −E  so that ( )c 0r =E  in the 00 r r≤ ≤  range. This expres-
sion shows that the bands are bent downwards in energy within the microcrys-
talline sphere from its center to its surface, i.e., an electron near-surface potential 
well of the depth ( )c RE  is formed. 

The built-in electric field strength ( )E r  corresponding to dependence (2) in 
the microsphere is presented as follows: 

( )
3

0
3

4d1 1
d 3

qc

st

r
E r r

e r r
ρ
ε

 
= = ⋅ −

π
 
 

E ,                    (3) 

where one should assume ( ) 0E r =  at 00 r r≤ ≤ . In accordance with the neg-
ative sign of qρ  (see Equation (1)), the field strength vector is directed towards 
the center of the sphere. 

The effects of dimensional quantization can appear just near the surface 
r R=  at the distances QWl  from the surface (see below) comparable to the de 
Broglie wavelength of an electron. Such effects were considered in sufficient de-
tail earlier [20] when describing the phenomena of charge carrier transfer near 
the flat surfaces of semiconductors. The most significant results were obtained 
on the basis of modeling the surface potential in the form of a triangular poten-
tial well. 

When analyzing our experimental data, we can use basic relations following 
from the known [20] [21] calculations for a one-dimensional triangular potential 
well if QWl R . The latter inequality shall be fulfilled well enough for the low-
est energy states of a triangular quantum well, taking into account that the value 
R in the structures we studied is 500 nmR ≈ . 

According to [20], the QW
nE  energy of the quantum state n is found with a 

sufficiently high accuracy according to the following formula: 
2 3

*

3 3
42 2

QW s
n

eE
n

m

  = +  
  

π





E , 0,1, 2,n =  ,                (4) 
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where sE  is the electric field strength just on the surface, *m  is the effective 
mass of the charge carrier. Within the framework of the model discussed  

( )sE E R=  (see Equation (3)). In the context of the lowest energy state 0
QWE  

Formulas (2) to (4) imply that 

( )
* 0 0

2 2 3

3 2

3
0

1
3 1

QW
st

q
RyB

e m m
GRa r R

ε
ρ

 
=   −  π

E ,                   (5) 

where 0m  is the free-electron mass, Ba  is the Bohr radius, and RyG  is the 
Rydberg binding energy of an electron in a hydrogen atom. 

Approximation ( )c rE  by a triangular potential well ( )V r  implies the 
equalities c V=E  and d d d dc r V r=E  at r R= , which gives 

( ) ( ) ( )
2

3 2

0*
2

0

4
9

QW

c
RyB

meV r R R r
m Ga

 
= + − ⋅ ⋅   

 π
E

E .             (6) 

Near the surface of the microsphere, the function ( )c rE  is close to linear 
one and can be approximated by the triangular potential (6). The valence band 

( )v rE  is shifted downward by the energy gE  relative to ( )c rE . In accor-
dance with expression (4), the triangular well contains the lowest, 0n = , energy 
level of dimensional quantization that is shifted upward relative to the bottom of 
the well by the energy 0

QWE . Under the external photo-excitation of carriers and 
as they relax in energy and momentum with the excitation of lattice vibrations, 
the electronic state 0

QWE  is populated. The subsequent emission transition of an 
electron to the valence band is carried out with the creation of a photon with the 
energy Aω = E . In this case, the transition probability maximum corresponds 
to the radius emr r=  in the space, where the modulus of the wave function 
( )Ψ r  of an electron in the 0n =  state takes the maximum value. In the case of 

an infinitely high potential barrier on the sphere surface, the wave function shall 
contain a node located just on the surface r R= . Thus, maximum luminescence 
intensity shall be observed at the energy AE  (see Figure 5 showing the scheme 
of optical transition creating the peak A of emission). 
 

 

Figure 5. The scheme of the optical transition forming the peak of emission A with the 
energy AE  of a photon emitted. 
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0
QW

A g δ= + −E E E ,                     (7) 

where the additional shift δ  is determined by the emr  value. 
The value of emr  can be estimated using a specific behavior of the wave func-

tion ( )Ψ r  for the 0n =  state. The exact solution of the Schrödinger equation 
for an ideal triangular well with walls of infinite height (one is vertical, the other 
is inclined) is expressed [20] in terms of the Airy functions. To estimate the po-
sition of the maximum of the function ( )Ψ z  describing the 0n =  state, we 
focus on the variational form of Ψ  obtained in one-dimensional case (the axis 
z is directed perpendicular to the flat surface 0z =  deep into the crystal) [21]: 

( ) ( ) ( )
2 3 23 1

3 2 exp 2Ψ z b z bz = ⋅ −  ,              (8) 

where the parameter b is given by 

( )2 2
*48 A D d stb m e N N z ε−π=  ,                (9) 

and contains the thickness of a depletion layer dz  which is found from the total 
energy minimum condition. 

This representation has been successfully used in a number of studies when 
analyzing the phenomena of charge carrier transfer in the near-surface region of 
a semiconductor [20] [21]. 

It is easy to show that the maximum of function (8) is located at the point 
3

max 2 6 3z z b= = .                      (10) 

For the model we use (Figure 4) in formulae (8) to (10), we should make ob-
vious substitutions as follows: 

z R r= − , 0dz R r= − , and max emz R r= − . 
Then 

( )1 3 0

* 0

3 Ry
em B QW

Gm
R r a

m
− = π

E
.                (11) 

On the other hand, as can be seen from Figure 5, 

0
QW

em QWR r l
δ

=
−

E ,                       (12) 

where QWl  is the width of the model triangular potential at the energy level 

0
QWE . 
As it follows from Equation (6), 

0

* 0

9
8

Ry
QW B QW

Gm
l a

m
⋅

π
= ⋅

E
.                   (13) 

As a result, based on Equations (11) to (13) we have 

0
QWδ γ= ⋅E ,                         (14) 

where the coefficient γ  has a numerical value 

2

1 3

0.2878 1
9 3

γ   ≈ 
 π

= .                    (15) 
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Thus, taking into account Equations (7) and (14), we can find the 0
QWE  value  

0 1
A gQW

γ
−

=
−

E E
E                        (16) 

expressed through the experimental data concerning the energies AE  and gE . 
For the structure studied one obtains 0 44.18 meVQW =E  and 12.68 meVδ = . 
The electric filed strength sE  on the surface is given by the expression 

( ) 0*
2

0

3 2
4

9

QW

s
Ryb

meE E R
m Ga

 
= = ⋅ ⋅ ⋅ π


 

E
             (17) 

following from Equations (3) and (4). Assuming * 0 0.11m m =  [22], we get  
44.6 kV cmsE = . 

For the width of the quantum well at the energy 0
QWE  (see Equation (13)) 

one obtains 9.9 nmQWl = .  
So, 0.02 1QWl R ≈  , which corresponds to the initial assumptions for the 

model used in the estimates. 
In addition, within the framework of the spherical model used, we can obtain 

the expression for the surface concentration sN  of charges at the microcrystal 
boundary 

( )
* 0 0

2

3 2

3

QW
st

s
RyB

m m
N

Ga

ε  
=   

 π

E
                 (18) 

which at 10.6stε =  [23] gives 11 22.6 10 cmsN −×= . 
Thus, using the spectral position of the observed line A within the approxima-

tion of a triangular near-surface potential well, we found the values of the prin-
cipal parameters 0

QWE , sE , QWl , and sN  characterizing this well. Note that, 
when finding the numerical values of these parameters, the electro-neutrality ra-
dius 0r  ( 00 QWr R l≤ < − ) did not appear. However, as seen from Formulaes 
(1), (2), and (5), the parameter 0r  is directly associated with the band bending 

( )c RE  and the excess concentration A DN N−  of acceptors. In particular, at 

0 0r =  (the condition for the absence of an electrically neutral region), we have 
the minimum possible concentration of 

0

16 3
0 1.6 10 cmA D rN N

=
−− = × , and the 

maximum possible band bending ( )
0

c 0
1.1 eV

r
R

=
=E . 

Figure 3(a) shows that the emission line A is broadened and its half-width is 
1.3 meVA∆ ≈E , which is most likely due to inhomogeneous broadening 

processes. Indeed, in a more rigorous approach, one should consider the lumi-
nescence to arise actually from different locally planar near-surface elements 
with quantization energies 0

QWE  differing in value. The size of each element in 
the direction along the surface has to be of the order of the electron mean free 
path. 

2) PL spectra of a microcrystalline CdTe layer under additional illumina-
tion 

A very interesting and important effect from the point of view of possible 
practical applications is associated with the noticeable sensitivity of the PL spec-
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trum to additional illumination of the structure from the transparent substrate 
side that we found (see Figure 1 and Figure 3(b)). On the one hand, this illu-
mination results in the actual disappearance of the “hot” luminescence band A 

( )A gE > E . On the other hand, the spectral region g<E E  exhibits appearance 
of a doublet luminescence band, where the lowest exciton state with the energy 
of 1.5955 eVex ≈E  is recorded in fairly perfect bulk CdTe crystals) [24]. 

The direct relation of the PL band appearing in the spectral range of ~775 ÷ 
790 nm under additional illumination to free excitons is confirmed by compar-
ing the PL spectrum (Figure 3(b)) with the specular light reflection spectrum 
(Figure 3(c)) from the open surface of CdTe films. As can be seen from Figure 
3(b) and Figure 3(c), the dip in the doublet emission band is located in the wa-
velength region, where the reflection coefficient contour shows a typical reso-
nant behavior. The doublet shape of the PL spectrum and its location relative to 
the light reflection contour indicate that we are dealing with the luminescence of 
exciton polaritons [25] [26]. 

The illumination-induced polariton luminescence can be explained as follows. 
Under illumination of the n-CdS layer with light of photon energy ( )g CdSω > E , 
where ( )g CdSE  is the width of the forbidden gap in CdS, the layer’s intrinsic 
photoconductivity increases and the resistance of n-CdS turns out to be less than 
the resistance of the photovoltaic p-CdTe layer. Additional photogenerated elec-
trons and holes compensate, respectively, for the surface positive charge of a mi-
crocrystal and the negative bulk charge of excess acceptors. As a result, the band 
bending within SCR decreases, which should lead to the disappearance of a 
near-surface potential well localizing an electron, and, as a consequence, to the 
disappearance of the A line. 

On the other hand, with decreasing the band bending, the built-in electric field 
E determining the exciton lifetime decreases as well [27] [28]. This field becomes 
very weak under additional illumination, thus, allowing the exciton state to exist 
during a relatively long lifetime. As a sequence, the PL band associated with the 
emission of exciton polaritons appears in the region near exE . 

At sufficiently high E (of the order of 104 ÷ 105 V/cm) the exciton state is 
completely ionized. These are just the fields that act on the exciton in the CdTe 
layer when illumination is off. Therefore, PL band is not observed in the exE  
region without illumination. In this case, the built-in electric field that destroys 
the exciton must occupy a sufficiently large volume, which corresponds to the 
limitation ( )3

0 1r R   for the maximum value of 0r . The last inequality works 
well if we assume that ( )0 0.5r R < . Then, for the microcrystals included in the 
structure we studied, the possible concentration of the excess acceptors and the 
total band bending should be within (1.6 to 1.8) × 1016 cm−3 and 0.64 to 1.1 eV, 
respectively. 

In connection with the discussion of the illumination effect, it should be noted 
that the actual conditions under which such an effect manifests itself do not cor-
respond accurately enough to the simplest spherical model of a microcrystal 
considered above. The spherical model makes it possible to identify, first of all, 
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the fundamental cause of the phenomenon, namely, the existence of quantizing 
levels for electrons in a thin surface layer of the sample. The effect of illumina-
tion becomes significant due to the presence of a thin n-CdS layer in the struc-
ture, which, in contact with p-CdTe microcrystals, forms in average flat hete-
rointerface between two semiconductor materials. Additional photocarriers ex-
cited due to illumination are created in those regions of CdTe microcrystalline 
particles that are in direct contact with the CdS film. In this case, one should 
keep in mind, mainly, photo induced changes in the band bends related to the 
indicated regions of the particles. 

4. Conclusions 

The dimensional quantization effects inherent in various low-dimensional sol-
id-state structures remain the subject of special interest from both scientific and 
practical perspective. When it comes to small crystals made of semiconductor 
materials, then, as a rule, the phenomena associated with microcrystal sizes 
comparable to the exciton Bohr radius exa  are discussed. 

This work presents the results of studying the quantum-size recombination of 
photocarriers in CdTe microcrystalline particles that have a linear size (one mi-
cron) significantly exceeding the typical value of exa . The main observed effect 
is the formation of the dominant narrow “superhot” emission band located in 
energy above the fundamental absorption edge of the bulk CdTe crystal. This 
“superhot” emission band is manifested in the low-temperature photolumines-
cence spectrum of the p-CdTe/n-CdS film heterostructure containing such par-
ticles. To understand the nature of the observed anomalous emission, a model of 
a spherical microcrystal is considered. According to this model, the sphere con-
tains a near-surface space charge region, where the band bending occurs (both 
for conduction and valence bands) as it approaches the surface. In this case, a 
potential (triangular in shape) quantum well ( )V r  for electrons is formed just 
near the surface. Hot emission band arises due to optical transitions of electrons 
from the quantized energy levels in the well to the quasi-continuous states of the 
valence band. Additional illumination of the heterostructure from the side of a 
transparent substrate with light within the spectral region of intrinsic absorption 
in CdS leads to quenching the anomalous short-wavelength emission band and 
simultaneously induces the CdTe exciton-polariton luminescence. This effect 
has a natural explanation if we take into account the illumination-associated gen-
eration of additional charge carriers that compensate for the positive charge of 
the microcrystal surface and the negative space charge of acceptors. In this case, 
the band bending is smoothed out, the near-surface potential well disappears, 
and the built-in electric field (which is so strong without illumination that the 
exciton-polariton state is not detected due to total exciton ionization) is wea-
kened. From the standpoint of application, further studies of the luminescence 
spectra of p-CdTe/n-CdS film heterostructures with transparent ohmic contacts 
are of interest in order to develop new kind of solar cells based on them. Such 
studies should include a more thorough analysis of dependences on the micro-
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crystal size, the CdS and CdTe thickness layers, the doping method, temperature, 
as well as the spectral composition and illumination intensity. The p-CdTe/n-CdS 
heterostructure studied is promising not only in terms of its practical application 
as an efficient photoconverter, but also for the development of methods for 
studying photoelectric phenomena in semiconductor micro- and nanostruc-
tures. 
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