Journal of Alloys and Compounds 509 (2011) 7677-7683

Contents lists available at ScienceDirect

Journal of

ALLOYS
AND COMPOUNDS

Journal of Alloys and Compounds

journal homepage: www.elsevier.com/locate/jallcom

Calculation of band offsets in Cd;_,X Te alloys, X=Zn, Mg, Hg and Mn and
magnetic effects in CdMnTe

S. Abdi-Ben Nasrallah®*, S. Mnasri?, N. Sfina?, N. Bouarissa?, M. Said?

3 Unité de Recherche de Physique des Solides, Département de Physique, Faculté des Sciences de Monastir, 5019 Monastir, Tunisia
b Department of Physics, Faculty of Science, King Khalid University, Abha, PO Box 9004, Saudi Arabia

ARTICLE INFO ABSTRACT

Article history:

Received 4 January 2011

Received in revised form 9 May 2011
Accepted 10 May 2011

Available online 18 May 2011

Due to the large variety of properties offered by the telluride binaries CdTe, ZnTe, MgTe, HgTe and MnTe
as well as their mixed ternary alloys, an accurate knowledge of their electronic band parameters is crucial.
These materials have been extensively studied but, some points bearing on several properties have never
previously reported or are still not clear. In this paper, we report results on the conduction and valence
band offsets of the pseudo-morphically strained Cd;_,XxTe layer on relaxed Cd;_,X,Te substrate, X=Zn,
Hg, Mg and Mn. Based on the Van Der Walle model, calculations have been performed for the all range of
material and substrate 0 <x,y < 1. These discontinuities have not yet calculated for X=Mg, Mn or Hg in
the all range 0 <x,y < 1. For the CdMnTe diluted magnetic semiconductor which we focus more interest
due to its considerable current interest for applications, calculations have been done without and with
correction taking into account magnetic effect of magnesium ions Mn?*. It is found that the introduction
of only a few percent of Mn into CdTe provides a unique opportunity to combine two important fields in
physics, semiconductivity and magnetism. We can take advantage both of possibility of applications in
solid-state lasers and exceptional magnetic properties offered by this magnetic diluted semiconductor.
This study presents important quantities that are required to model quantum structures and offers a
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fast and inexpensive way to check device designs and processes.

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

Due to the necessity for optoelectronic devices incessantly
increasing, scientists’ efforts must be multiplied and progress in
growth techniques must be done. Recently, there has been a
renewed interest in heterostructures made of II-VI compounds,
a group of semiconductors that covers a broad range of energy
gaps and lattice constants. Because of the large variety of proper-
ties offered by these materials, the focus of interest can be divided
into three areas: (i) the wide gap semiconductors, illustrated
by the Zn-compounds, are attractive for light-emitting, display
and, more recently, possible optical storage applications, (ii) the
Hg-compounds with energies in the infrared domain always are
important as detectors and imaging devices in this spectral range,
(iii) another class, no less important consists of materials which
form solid solutions with magnetic elements, known as the diluted
magnetic semiconductors (DMSs). The most commonly studied
among these is the CdMnTe. The real interest in DMSs, however,
lies in providing a unique opportunity to combine two important
fields in physics, semiconductivity and magnetism [1].

* Corresponding author. Tel.: +216 7350 0274; fax: +216 7350 0278.
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In fact, CdTe and its ternary alloy Cd{_yZnyxTe are important
semiconductor materials used in solar cells, X-ray detectors and
other optoelectronic devices [2-4]. CdMgTe used in solar cells offers
a largest range of energy gaps with the least addition of Mg. How-
ever, CdyHg_,Te, with its band gap varying from 0 semi metal HgTe
to semiconductor CdTe, is an extensively used material for emission
in the mid-infrared (MIR) spectral domain. CdTe and HgTe com-
pounds interdiffuse easily [5,6] and the solid solution Cd{_,HgxTe
exists for values of x ranging from O to 1 so that any energy band
gap from 0 to 1.6eV is obtained by a sample thermal treatment
[7]. On the other hand, Cd;_yMnyTe is a diluted magnetic semi-
conductor with zinc blende structure for x<0.77 [8] which has
been of great importance in experimental and theoretical works
during the last few decades and has emerged as great promising
candidate in wide fields of applications [9-12]. Cd;_xMnyTe crystal
possesses the applications in a number of devices not only owing
to its unique magnetic and magneto-optic properties discovered
and investigated [13,14], but also because of some unique proper-
ties leading to its potential use in a wide range of optoelectronic
applications. In fact, Cd;_yMnyTe crystals can be used as substrates
for the epitaxial growth due to the variable lattice constant as a
function of the Mn content to match the lattice of the epitaxy layer
[15]. Moreover, Cd;_yMn,Te is demonstrated to be a good candi-
date to compete with Cd;_yZnyTe in the X-ray detector application,
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because Mn distributes more homogeneously than Zn and thatis an
excellent alternative for room temperature mid-infrared photonic
devices [16,17]. [I-VI semiconductors form a unique system where
Mn s anisoelectronic magnetic impurity, so that carrier density can
be controlled independently of magnetic ion concentration. In par-
ticular, modulation doping can be used to introduce a 2D electron or
hole gas in a quantum well containing a diluted magnetic semicon-
ductor. However, despite intensive research on this compound and
the remarkable progress in device performance, the values of the
conduction and valence band offsets are either unknown or usually
approximated by their values in the binary alloy and understanding
of its optical and structural properties is still not satisfactory.

For those entire requests and in the aim to determine parame-
ters indispensable in the modelling of designs based on Cd;_,XxTe,
we suggest the Van Der Walle model to determine the valence
and conduction band offsets (BO) of strained Cd;_,XxTe on relaxed
Cd;_yXyTe for the entire range 0 <x < 1. In the case of Cd;_,MnyTe,
the magnetic field effect on band discontinuities is taken into
account.

The paper is arranged as follows. After a brief introduction,
we present theoretical model used in the band offsets inves-
tigations in Section 2. Results of calculation are discussed and
compared with available experimental results in Section 3 for
Cd;_xXxTe/Cd;_,X,Te interfaces, X=Zn, Mg, Hg and Mn. In the case
of Cdy_xMnyTe/Cd{_y,MnyTe, our calculations deal both without
and with taking into account the magnetic effects. The conclusion
is given in Section 4.

2. Methods of calculation
2.1. Strain equations

The lattice mismatch between SCs can be accommodated by lattice strains in
sufficiently thin layers which can cause profound changes in the electronic prop-
erties and therefore provide extra flexibility in device design. The knowledge of
the discontinuities in valence and conduction bands at SC interfaces is essential for
the analysis of the properties of any hetero-junction. However, despite intensive
research on Cd;_yX,Te compounds X =Zn, Mg, Hg and Mn, to the best of our knowl-
edge, band offset calculations have never previously reported for the entire range
0 <x <1 semiconductor ternary alloys. The values of the conduction and valence
band offsets (CBOs and VBOs) are either unknown or usually approximated by their
values in the binary alloy. To evaluate these band offsets, the model-solid theory of
Van Der Walle and Martin [18] is practical and can be used for lattice-matched and
lattice-mismatched interfaces. This model is based on the definition of a reference
energy for valence band E,,, defined as the average over the uppermost valence
bands at the point of the Brillouin zone. We consider that, under pseudomorphic
conditions, strains are sufficiently small to be in the linear regime and the strain
direction is the z-axis direction of growth. The band energy shifts are related to
strains by making use of deformation potentials. The calculations of the offsets at
Cd_xXyTe/Cd;_yXyTe interface with 0 <x,y <1 are assessed as described in our pre-
vious work [19]. The CdX and XTe semiconductors have the zinc blende structure
with a band structure that includes three degenerate valence bands at I". These
bands, labelled here by E,p, E,;n (the heavy and light hole bands) and E, s, (the
split-off band), are strictly degenerate only in the absence of strain and spin-orbit
splitting. When no strain is present, spin-orbit interaction splits the valence bands
into heavy and light hole bands and the spin—orbit band, the corresponding energy is
denoted as Ao. The hydrostatic component of the strain shifts the bulk energy levels
of layers, and the shear component causes splitting of certain degenerate valence
band levels, which interact with spin-orbit splitting to produce the final valence
band positions.

The strains splitting themselves are proportional to the magnitude of strain and
are described in terms of the deformation potentials. For strain along [0 0 1] direction
of Cdy_xXyTe/Cd;_yX,Te heterostructure, the shifts of the valence and conduction
bands are given by:
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The components of the strain tensor for Cdy_xXxTe, &xx=¢&yy =€y and &, =€, are
given by:

an a(y)
&n = ? — 1= M - (6)
_a _ Cia(x)
EL—F—l— 2C11(X) 1l (7)

with aj and a the substrate and the unstrained over-layer lattice constants while
a, is the perpendicular over-layer lattice constant given, in the [00 1] direction, by
as =a{1-2(C()/Cnl)(ar/a)-}.

The subscript L designs the direction perpendicular to the interface between
substrate and over layer. b is the shear deformation potential for the valence band, a.
and q, are the hydrostatic deformation potential for the conduction and the valence
bands respectively, and C;; designate the elastic coefficients for the material under
consideration.

Thus, the valence and conduction band offsets including strain effects for the
Cd;_xXyTe/Cd;_yX,Te heterojunction are:

AE, i thso(X, ¥) = AES™ (X, ¥) + 8Ey,hn,in,so(X, ) (8)
AEc(x,y) = AEJ™ (x, y) + AES™ (X, y) + SEc(x, y) 9)

where AEU™t represents the difference between valence band energies between
Cd;_xXyTe and Cd;_, X, Te unstrained materials, AE;”“ denotes the band gap differ-
ences, SE, nn in,so and SE. are the valence and conduction band offset shifts due to
the strain.

8Ey b 1n so(X, ¥) = SE)(x, y) + SEShET, (. ¥) (10)

The first term in the valence band shift is the hydrostatic correction and the
second is the shear one. While our ternaries have direct gap along the x composition
range, for the conduction band, solely the hydrostatic strain acts and generates the
following shift:

SEc(x,y) = SE(x,y) an
2.2. Effect of magnetic field on band offsets

However, while CdMnTe is a DMS, we must take into account the magnetic
effect introduced by Mn atoms. One of the most spectacular phenomenons in DMS
is enhancement of Zeeman splitting, called giant Zeeman effect, as a result of a strong
interaction between the magnetic ions and carriers [20,21]. In fact, the polarisation
of the localized magnetic spins leads to an effective magnetic field felt by spin car-
riers. The enhancement is due to exchange interaction between localized Mn spins
and delocalized carriers of valence and conduction bands. In the mean-field approx-
imation inserting the mean value of Mn spin when magnetic field oriented along z
axis, the hamiltonian operator of exchange interaction can be written in simplified
form [21]:

Hs—q = NoatXnin (Sz)0 (12)

for the conduction electrons and:
1
Hp—q = gNOﬂXMn(SzU (13)

for valence band holes. ¢ and ] denote the electron spin (&1/2) and
the total angular momentum of the hole (£3/2 for heavy holes and
+1/2 for light holes) respectively. xwvp, is the effective Mn concentra-
tion in Cd;_yMn,Te given by the expression xyn(X)=(2/5)(x/1100)
[718.2 exp(—(x/0.02307)) + 1988(—(x/0.01615)) + 19.66] [22], Ny is the number

of crystalline elementary cells per unit volume, « () are values of s-d (p-d)
exchange integrals. Values of the parameters determined experimentally by
Gaj et al. [20] for (Cd,Mn)Te are Noar=0.220eV and NoB=-0.880eV. (S;) is the
thermodynamic average value of Mn spin along z axis given by:

8viniBBS
S,) = SBs 4 SvnisZo. 14
o S{kB(T+To)} (e
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Table 1

Parameters of binaries used in band offset calculations: lattice parameter a, band gap energy, spin-orbit splitting Ao, the average energy of the three uppermost valence
bands E, .y, experimental values of hydrostatic deformation potential for the valence and conduction bands a, and a., experimental uniaxial deformation potential b.

CdTe ZnTe MnTe MgTe HgTe
C11 (109 N/m?) 5.35 [24] 7.13 [24] 4.74 [24] 6.124 [2] 5.361[1]
Ci2 (10'°N/m?) 3.68 [24] 4.07 [24] 3.29[24] 2.817 [2] 3.66[18]
a(A) 6.481 6.103 6.338 6.35 6.461
Eg (eV) 1.606 2.39 3.198 3.6 0
ASOexp 0.9 [25] 0.9 [25] 0.42 0.945 0.9 [25]
(eV) 0.85[23] 0.8 [23] [23] [2] 0.8[18]
ac (eV) —2.15[26] —3.5[26] - -31[29] —4.60 [18]
ay 1.18 [26] 1.8[26] - 1.58 -0.13
(eV) -1.28 [27] -1.82[27] [29] [18]
0.5[18] 0.8[18]
b -1.4[26] —0.92 [26] - - -1.15
(eV) -1.10[18] -1.26[18] [18]
-1.15[27] -1.3[27]
Ec (eV) —5.17[18] —4.48 [18] - - —6.83[18]
Eyav ~7.07 [18] ~7.17[18] - - —6.88[18]
(eV) —-6.62 [28] —6.74 28] —6.38[28]

All these parameters are given in eV. The elastic constants Cy; and C;; are in 10’ N/m2.

where S is the effective spin of Mn ion equal to 5/2, Bs is the Brillouin function, gy
is the Mn Lande factor, equal to 2, up is the Bohr magneton, kg is the Boltzmann
constant. Ty is a phenomenological parameter introduced for adjusting the effective
temperature further to antiferromagnetic interaction. This adjustment was found
to depend on Mn composition x [22] as follows:

35.37x

To¥) = -5 753x

(inK) (15)
We note that we discuss only the giant Zeeman effect. In fact, for low values
of magnetic field, less than 5T, the Zeeman effect and Landau quantification can be
neglected.
Then, the conduction band offsets, heavy hole and light hole band offsets in the
presence of magnetic fold B can be deduced by:

1
AE¢ 11/2(B,x) = AE(B=0)+ ENOQXMMSz) (16)
1
AE, hh,+3/2(B, X) = AE, pn(B =0) jNO,BXMMSz) (17)
1
AE, 1h,41/2(B, x) = AE, 1n(B=0) + éNoﬂXMn(Sz) (18)

where AE.(B=0), AE, 1n(B =0), and AE, 5(B = 0) are the conduction, heavy hole
and light hole band offsets respectively under zero magnetic field. Second terms in
Egs. (16)-(18) are the corrections introduced by the magnetic effect on conduction
and valence bands describing the splitting.

3. Results and discussion

Due to the fact that the values of the CBOs and VBOs are crucial
in the modelling of designs, we present now our results for BOs
of strained Cd;_,X«Te on relaxed Cd;_,XyTe with 0 <x,y <1. Our
procedure has been to use calculated valence-band positions and
add the reported band gap to obtain conduction-band positions. In
Table 1, are given the parameters used in band offset calculation
for binaries CdTe, ZnTe, HgTe, MgTe and MnTe, those of ternary
alloys are estimated from a linear interpolation. However, there
are some missing values in Table 1. In fact, unlike CdTe, ZnTe and
HgTe which have been extensively studied, very little about MnTe
and MgTe. In Ref. [30], the authors have taken the valence-band
parameters of MgTe to be similar to these of CdTe. The parameters
of Cdy_xMg,Te alloys are obtained by a linear interpolation between
the corresponding CdTe and MgTe data. In Ref. [29], the authors
have extracted the hydrostatic deformation potential for the con-
duction and the valence bands respectively, a. and a, for MgTe as
well as the discontinuities at the interface of binaries CdTe/MgTe.
This latter allows deducing the E, corresponding to MgTe. For MnTe
binary, we have also used the same parameters.

We mention that, we have taken for ternary alloys the gap
expressions available in the literature taking into account the dis-
order effect [8,31,32].

We would point out that for the II-VI heterostructures, the
Coulombic interactions are important given rise to the exci-
ton formation, and affecting the potential profiles. In studying
the tunneling dynamics in CdTe/(Cd,Zn)Te asymmetric double-
quantum-well structures, Haacke et al. [33] showed that for the
tunneling mechanism, it is identified the importance of excitons
rather than free-carrier states. On the other hand, optical experi-
ments on excitonic effects in separate-confinement quantum-well
heterostructures CdTe/(Cd,Zn)Te were performed by Deleporte
et al. [34] who showed that due to the Coulombic interaction
between the localized electrons and the light holes, the potential
offsets are completely changed from type-II (due to the strains) to
type-I behaviour of the 1s light-hole excitonic recombination line.
As far as the heterostructures are concerned, in the present investi-
gation the values of all band offsets of interest are found to be larger
than the excitonic effect. Hence, in our analysis this effect was not
taken into consideration.

3.1. CdZnTe

Results of BO calculation are illustrated in Fig. 1(a-c) as a func-
tion of Zn compositions x and y in the material and in the substrate
respectively. Due to the lower lattice parameter of ZnTe than the
one of CdTe, for the case of x<y, the substrate lattice parameter
is smaller than the material one and the epitaxial layer is under
compressive strain. In view of Fig. 1, one can note that the band
offsets are small in the valence band (from —0.200 to 0.240eV
for heavy hole and from —0.040 to 0.200eV for light hole). We
should also mention that under compressive biaxial strain (growth
on a substrate with smaller lattice constant x<y), the heavy hole
band will be at the band edge (8E, p,, > 6E, ). For heavy holes,
the iso-energy band offsets are practically linear whereas a non-
linear behaviour characterizes the conduction band offsets and
the light hole ones especially in the compressive strain case. For
Cdy_xZnxTe/Cd;_yZnyTe with x=0, i.e. for CdTe/Cd;_yZnyTe inter-
face, the band lineup is of type I for e-hh transition and of type II for
e-lh transition, this result is in agreement with Mariette et al. [35].
In the case of CdTe/ZnTe interface, our values are as good as with
those reported in the literature. We found AE. =0.570, AEpp, = 0.250
and AEj, =0.028 eV while Oh et al. [36] found 0.696,0.2 and 0.11 eV
for CBO, heavy hole BO and light hole BO respectively. We can also
notice that under compressive biaxial strain (growth on a substrate
with smaller lattice constant x <y), for the same value of Zn content
in the material x=0.21, the same light hole band offset (Fig. 1c) is
obtained with different values of Zn content in the substrate y. The
lower value of y is the more interesting because it is the near of the
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Fig. 1. Conduction band offset AE. (a), valence band offsets for heavy hole AE,x,
(b) and for light hole AE,, (c)in (001) Cdy_xZn,Te/Cd,_yZn,Te interface. All band
offsets are given in eV.

condition of lattice matching Aa/a=0. From Fig. 1(a and b) one can
also remark that for x>y and x <y, the conduction BO AE. and the
heavy hole valence BO AE;;, have opposite signs, so, the line-up of
e — hh transition is of type I in the all range 0 <x,y < 1.

3.2. CdMgTe

Concerning the Cd;_yMgxTe/Cd;_,MgyTe interface our band off-
sets are depicted in Fig. 2(a-c) as a function of Mg contents x and y
in the material and in the substrate respectively. Due to the lower
lattice parameter of MgTe than the one of CdTe, for the case of x<y,
the substrate lattice parameter is smaller than the material one and
the epitaxial layer is under compressive strain. The band offsets are
large in the conduction band (from —1 to 1eV for 0 <x,y <1), a lit-
tle smaller in the valence bands (from —0.750 to 0.750 eV for heavy
hole and from —0.610 to 0.630eV for light hole). The iso-energy
band offsets are practically linear. However, even if the band-offset
variations are linear, we think these abacuses useful to the scientific
community to determine the band diagram of the considered het-
erostructures for all alloy compositions in material and substrate.
The heavy hole valence band offsets increase (decrease) when
material Cd;_yMnyTe is under compressive (tensile) strain. As seen
in Fig. 2, it is found that the conduction and heavy hole band oft-
sets have opposite signs in the compressive or tensile strain, so, the
line-up is of type I. We note that our calculated valence band offsets
for CdTe/MgTe (0.75eV), CdTe/Cdg g5 Mg 35Te (0.26 eV) agree with
those given in Refs. [37] and [38] respectively. Note that this later
is given for Cdgg5Mngo5Te/Cdgg5Mgp35Te interface. In the case
of CdTe/CdygMgg 1 Te, we found AE,=0.075eV and AE.=0.065eV
while Kowalczky et al. have given the values 0.043 eV and 0.10eV
in their Ref. [39].

3.3. CdHgTe

Our calculated band offsets for Cd;_xHgxTe/Cd;_,HgyTe inter-
face are plotted in Fig. 3(a-c) as a function of Hg contents x and
y in the material and in the substrate respectively. The band off-
sets are large in the conduction band (from —1.800 to 1.800eV for
0 <x,y <1), but small in the valence band (from —0.225 to 0.225 eV
for heavy hole and from —0.250 to 0.250 eV for light hole). For heavy
and light holes, the iso-energy band offsets are practically linear
whereas a nonlinear behaviour characterizes the conduction band
offset. The same value of CBO corresponding to Hg content in the
material (x) can be achieved with two different y values of substrate
Hg content. This anomaly has been shown also in lh valence band
offset of Cd;_xZnyTe/Cd;_yZnyTe interface. Fig. 3(a and b) shows
that (i) for x>y, the line-up is of type [ when y is lower than 0.48
and of type Il when y is higher than 0.48; (ii) for x<y, the line-up is
of type I when x is lower than 0.48 and of type Il when x is higher
than 0.48. For CdTe/HgTe, the debate about the valence band-offset
for HgTe-CdTe superlattice was even between values going from
30 meV to 800 meV. In fact, early magneto-optical measurements
give very small valence band discontinuities from 0 to 0.063 eV
[40-42]. Later magneto-optical measurements give very high val-
ues 0.55-0.80 eV [43,44]. Experimental results are more consistent
with moderate values of 0.35-0.39eV [39,45,46] and theoretical
calculations have been carried out to resolve this controversy with
values of band discontinuity in favor of later experimental values
[47,48]. Ekpunobi [49] has used a tight binding method to calculate
the valence band discontinuity at the CdTe/HgxCd;_,Te interface.
The calculated valence band offset of 0.31eV at CdTe/HgTe inter-
face which is close to the self-consistent calculations of 0.30 eV [50]
and in good agreement with experimental values of 0.35eV [39,51].
Calculations were extended to alloy interfaces.

Our result for the VBO at CdTe/HgTe interface (x=0 and y=1)
AEpp,=0.223eV are in good agreement with the value 0.23eV
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Fig. 4. Correction induced by magnetic field effect on conduction (a) and valence (b) bands of Cd;_xMn,Te for 0 <x <1 Mn content.

reported in Ref. [18] and agree reasonably with the value 0.3 given
in Ref. [50] and the value 0.36 +0.06 eV reported in Ref. [39]. For
conduction band offset, we found 1.380eV while authors of Ref.
[49] found 1.590eV.

3.4. CdMnTe
The CdMnTe semimagnetic semiconductor and related nanos-

tructures belong to attractive materials owing to their unique prop-
erties and because of new possibilities of application in spintronic

Band offsets (eV)

0.0 0.2 0.4 0.6 0.8 1.0
Manganese concentration

Fig. 5. Conduction and heavy hole valence band offsets of Cd;_yMn,Te/CdTe inter-
face versus manganese composition x for magnetic field values of 0 and 5T.

devices. Our band offsets calculated for Cd;_xMnyTe/Cd;_y,MnyTe
interface, without taking into account the magnetic effects, are
identical to Cd;_xMgxTe/Cd;_y,MgyTe interface (Fig. 2(a-c)) due
the same parameters used in the calculation. While the magnetic
interaction between carrier moments and those of Mn atoms is
inevitable, the correction induced on conduction and valence band
offsets given by Eqgs. (12) and (13) are illustrated in Fig. 4(a and
b) respectively as a function of Mn content x and magnetic field B.
The band offsets change drastically in the presence of a magnetic
field. The strong sp-d exchange interaction between carriers and
Mn spins gives rise to a large splitting which can attain 100 meV
for high Mn content values. Our predictions for shift in CBO of
0.169eV for electrons and in VBO of 0.074 eV for heavy holes in
CdTe/CdpgMng,Te interface at 0.1T agree very well with Adachi
et al. calculation [38] who found 0.176 and 0.075 eV respectively.
Christensen et al. [52] give a value of VBO between 0.7 and 0.8 eV
for CdTe/MnTe interface.

Then, we have illustrated the splitting of the conduction and
heavy hole valence band offsets in Fig. 5 for Cd;_xMnxTe/CdTe inter-
face in the whole range of Mn composition x and for magnetic field
values equal to 0 and 5 T. The splitting for the two possible orienta-
tions of spin, +1/2 for electrons and +3/2 for heavy holes are given
for x ranging from O to 1.

4. Conclusions

Several studies have been done on the ternary cubic Cd;_yXxTe,
X=Zn, Mg, Hg and Mn but to our knowledge, the compositional
dependence band discontinuities have not been performed until
now for the all range of material and substrate compositions.
This paper is devoted to calculate these band offsets and assess
more carefully the effect of magnetic Mn ions on band offsets of
Cd;_xMnyTe alloys. The conduction and valence band offsets of
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the relaxed and pseudomorphically strained Cd;_XxTe/Cd;_yXyTe
interface are performed using the Van der Walle model-solid
theory. In the case of CdMnTe, the strong exchange interaction
between the local moments of the magnetic ions and the spins of
band holes gives rise to a dramatic enhancement of the Zeeman
splitting. The magnetic substitution makes it possible to tune with
both the composition and the magnetic field many of the electronic
and magnetic properties, leading to a variety of device possibilities.

The information derived from the present study demonstrates
the potential of the materials of interest for optoelectronic, photo-
voltaic and spintronic device applications.
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