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ABSTRACT

The structural, electronic, optical properties and elastic constants of Bel-xZnxSe alloys were studied thoroughly
using a program called CASTEP that grounds on the density function theory (DFT). The exchange correlation, GGA
(Generalized Gradients Approximation) was also used. The elastic constants, mechanical properties, forbidden band
gap, Kleinman parameter, dielectric constants, refractive index, absorption coefficient, and loss coefficient
calculations have been calculated for these compounds. In addition to this, elastic constants, and bulk modulus were
obtained via an X-Ray values depending on Vegard’s law. As an important result, the bulk module and forbidden
band gap decreases with Zn doping to the structure. The obtained results are consistent with the available

experimental and theoretical values.
Keywords: DFT, CASTEP, BeZnSe, Vegards

1. INTRODUCTION

There is a growing demand to various semiconductor
electric and optical devices. Alloys of I1-VI and I1I-V
compounds were widely studied [1]. The use of the
compounds composed of beryllium and chalcogen upon
optoelectronics devices attracted a great deal of attention
[2]. Within the leds and laser diodes (LDs); it is crucial to
use in the technology, the height of which is a green and
blue wave in the visible region. Beryllium and chalcogen
compounds draw attention on account of BeSe and BeTe
strong lattice, hard and high covalent connexion. The

doping of Be upon ZnSe (that is BexZnl-XSe ternary
alloys) was brought forward by Waag and his
companions. As a result of this, work was done to
improve the life span and hardness of the equipment

*Corresponding author, e-mail: ozturkm@gazi.edu.tr

[2,3]. Studies were carried out that would shed light upon
the luminous transmission nature of the doped ZnBeSe
equipment to a certain degree [4]. The limited use of
ZnSe upon the production of LED and laser diodes was
researched [5]. Generally samples such as InGaN and
InGaS were used in the manufacturing of LED [6-8].
Crystal ZnBeSe Epilayers of high quality were obtained
[9]. The definition of elastic, optical and electronic
properties for solids is important for atom interior forces
and electron-photon interactions [10]. Electronic
structures and optical properties are crucial in order to
design semiconductor alloys and to manufacture
optoelectronic devices. Beryllium chalcogens BeX (X=S,
Se, Te) have recently become the center of interest in that
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they seem to display a unique covalent connection among
11-VI compounds and to possess massive band gaps [4].
Therefore, the usage of Be is significant in order to
increase the hardness of ternary alloys (Znl-xBexSe)
equipment based on ZnX, and to decrease the degradation
level and finally to contribute to the life span of a more
developed device [11,12]. The other extraordinary
property of Beryllium chalcogens is the possible lattice
adaptation in the circumstance of a Znl-xBexSe ternary
alloy [13,14]. Znl-xBexSe alloys, via composition
modification, lead to substantial modifications on
physical characteristics such as ionic bond, electronic
band structures and lattice parameter. In order to improve
hetero structures that base on these recent equipment
systems, it is necessary to carry out an elaborate research
upon alloys. The AP-LAPW method (Linear Augmented
Plane-Wave) was used to design blue-green laser diodes
and to study the structural and electronic properties of
(Zn1-xBexSe) alloys composed of beryllium and
chalcogens [15].

The objective of this study is to obtain Bel-xZnxSe
mixed crystals through the CASTEP packet program that
focuses on optical, electronic properties and elastic
constants, bulk and shear modulus, Poisson ratio,
compressibility and B/G Density Functional Theory
(DFT). In addition to that, this study aims to compare the
results of second rank elastic constants, bulk and shear
modulus, poisson ratio, compressibility and B/G that
were obtained by means of X-Ray values depending on
Vegard’s law.

2. CALCULATIONS

In this study, through using the CASTEP program code
[16], which is based on the density functional theory Be,
Zn and Se norm-conserving pseudo potentials were
obtained via the  GGA(Generalized  Gradient
Approximations) approach parameterized by Perdew,
Burke, Emzerkof scientists and through Troullier
simulation. Electronic wave functions, and self-
constituent field calculation (SCF), were calculated by
means of density-mixing minimization method. The
structures were softened using Broyden, Fletcher,
Goldfarb and Shannon (BFGS) methods [17].

For geometric optimation, the tolerances total energy
difference 5x10-6 eV/atom was adjusted to be the
assumed difference. The maximum ionic Hellman-
Feynman force and the maximum stress are 0.01 eVA-1

and 0.02 GPa respectively. The interaction between
electrons and core ions were stimulated through
detachable Troullier- Marteinsnorm—conserving
pseudopotentials [18]. Upon the plane of wave functions,
Kinetics — energy cut off values for x =0.25 and 0.75, as
600 eV and for x=0.5, as 540 eV were adjusted. For the
lattice parameters within the Brillion region, by means of
monkhorst and Pack packet, values were taken to be
k=6x6x5 for x=0.25-0.75, k=5x5x4 for x=0.5

The structural properties of BeSe and ZnSe binary
compounds were calculated upon faced-centered cubic(F-
43m). Al-x BXC types of ternary alloys, depending on
CASTEP and Vegards law, through X-ray values as semi
experimental for different x=0.25, 0.50, 0.75 values were
calculated for the forces upon balance states of
concentrations. For various cut - off values of CASTEP,
Binary and alloys, optimization was practiced.

Vegard’s law elastic constants were calculated by an X-
ray values semi-experimentally for various x=0.25, 0.50,
0.75 values. Using a couple of semiconductors AC and
BC, a Al-xBxC semiconductor alloy is obtained. The
compound of x alloy or the lattice parameter of mole
fraction of the alloy of AC is handled as aAC,, the lattice
parameter of BC being aBC and the parameter of the
alloy is handled as aABC(x)=xaAC+(1-x)aBC. This is
called Vegard’s Law [19]. The basic band gap of A is
EQAC, for B it is EgBC and for the alloy, the band gap is
EgABC (x)=x EAC+(1-x) EgBC-x(1-x) Eb, here Eb is a
bowing parameter and it is called bowing energy [20].

3. RESULTS AND DISCUSSION
3.1. Structural and Electronic Properties

There are eight atoms (4 pieces of Be and 4 pieces of Se)
within the (F-43m) unit cell of face-centered cubic
structure of BeSe compound. When we add Zn instead of
Be, the simple cubic structure is (P-43m) for
Be0.75Zn0.25Se ve Be0.25Zn0.75Se probable crystal
structures depending on the x growth upon the Bel-
xZnxSe alloy. However, there is a simple tetragonal
structure for Be0.5Zn0.5Se (P-4m2). Within the Bel-
xZnxSe alloy, depending on the growth of x; crystal
structures and bond lengths are clearly seen in Figure 1.
Bond lengths remain unmodified outside of x=0.25 for
Be-Se and outside of x=0.5 for Se-Zn. As Se-Se and Zn-
Be bond lengths grow in X, the (x = 0.25, 0.50 and 0.75)
grows as well. All values are collected in the Table 1.

B &2 |
-, 2.44
200
x-025 |

X=0.50 X=0.75
Figure 1. The Crystal structures and bond lengths (in Angstrom unit) of Bel-xZnxSe
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Table 1. The crystal structures and bond lengths for Bel-xZnxSe.

Bel-xZnxSe Space group-Structure Phase Be-Se(A) Zn-Se(A) Se-Se(A) Zn-Be(A)
Be0.75Zn0.25Se  P-43m Cubic 2.23 2.44 3.45 3.72

2.22a 2.38a
Be0.5Zn0.5Se P-4m2 Tetragonal 2.27 2.40 3.68 3.83
Be0.25Zn0.25Se  P-43m Cubic 2.27 244 3.74 3.92

2.25a 2.42a

aReference [21]. Other results are DFT consequences obtained out of this study.

We initially calculated the lattice constants, cell volume
and the bulk modulus by using CASTEP, for each x value
of Bel-xZnxSe. Then, the same parameters for these
alloys were computed semi-experimentally using the
structural and elastic properties of binary components
with Vegard Law. In addition, the properties of binary
components can be founded in most text books. Results
are shown in Table 2 in addition to the experimental and
theoretical values [15,22]. For Bel-xZnxSe (x =0.25, 0.5,
0.75) alloys, lattice parameters were found as 5.26, 3.78,

3.78, 3.68 and 5.54 A respectively [25,26]. Lattice
parameters are seen to be consistent with those previously
calculated. For Bel-xZnxSe, the bulk modules are 72.58 -
71.02 and 57.70GPa. The highest bulk modulus is seen
for Be0.75Zn 0.25Se. Consequently, it is less
compressible and its value is 0.013 1/GPa.
Compressibility varies according to the increasing values
of x; being Be0.75Zn0.25Se <Be0.5Zn0.5Se <Be0.25Zn
0.75Se.

Table 2. The experimental and theoretical lattice constants, bulk modulus B and cell volume for Bel-xZnxSe.

Bel-xZnxSe gfrii:eture Phag(raOUp' Reference a0(A)  bO(A) cO(A) V(A3  B(GPa)
Be0.75Zn0.25Se  P-43m Cubic This study 5.26 - - 146.33  73.58
This study(X-Ray) 5.27 - - 147.00 68.70
Theory 5.27b - -
Theory 5.35¢ - - 70.13c
Be0.5Zn0.5Se P-4m2 Tetragonal  This study 3.78 3.78 5.49 78.96 71.01
This study(X-Ray) 5.40 - - 158.00 65.03
Theory 5.40b - -
Theory 5.05¢ - - 65.40c
Be0.25Zn0.75Se ~ P-43m Cubic This study 5.54 - - 170.44 57.74
This study(X-Ray) 5.54 - - 17044  61.71
Theory 5.53b - -
Theory 5.63c - - 60.81c

bReference [22], cReference [15]

For Bel-xZnxSe alloys, by means of lattice constants
calculated within ground state, electronic band structures
that equal high symmetrical directions within the first
Brillion region and electronic density of state structures
(DOS) that equal band structures were obtained. This
finding is displayed in Figure 2. Band structures and
density of state were found to be computable. In this
figure, it is seen that the density of (DOS) curve states
compose of concise peaks upon the bands in which the
energy values indicate immense stability.

The entire alloys hold a direct band transition and a
semiconductor characteristic. Results counted are listed

with other theoretical data in Table 3. Band profiles and
band gap values are consistent with the former studies
[15,22]. Band gap energies that equals to x (x=0.25, 0.5,
0.75) of Bel-xZnxSe alloy are shown in Figure 2. It is
seen that the forbidden band gap tends to decrease as x
increases.
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Table 3. The experimental and theoretical band gaps for Bel-xZnxSe.

Bel-xZnxSe Space group- Structure Phase Reference Eg(eV)
Be0.75Zn0.25Se P-43m Cubic This study 2.83
Theory 3.35b
Theory 2.75¢
Be0.5Zn0.5Se P-4m2 Tetragonal This study 2.50
Theory 2.54b
Theory 2.27c
Be0.25Zn0.75Se P-43m Cubic This study 1.92
Theory 1.90b
Theory 1.64c

bReference [22], cReference [15]

Energy(eV) Energy(eV)

10 ; ; Be, ;,5Zn, ,sSe
5 A/\% %Kﬁ

o e B, M S e e sz == = B E———.— E,
-10 -
o ;
-15 .
X R M G O 5 10 15 20 25 30 35 40 45 50 55 60
15
‘\; Be, 50Zn, 5,Se

10

7

)
VAWl

O
/RN

W

==

-5 -

-10 -

|

-15

z 2%, M Gz R X 0o 2 4 6 8 10 12 14 16 18
19 Be, ,sZn, ;5Se
y—éﬁ

-10

-15

X R M G O 5 10 15 20 25 30 35 40 45 50
Density of States (elektrons/ev)

Figure 2. DOS (electronic density of state) and the band structure of Fermi level for Bel-xZnxSe.
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Bulk modulus for Bel-xZnxSe through X-Ray values
was calculated to be 68.70-65.03-61.71GPa. (68.70 GPa),
the highest bulk modulus is found for Be0.75Zn0.25Se. It
is less compressible and its value is 0.014 1/GPa.
Compressibility varies as Be0.75Zn0.25Se
<Be0.5Zn0.5Se <Be0.25Zn0.75Se, according to the
increasing value of x.

3.2. ELASTIC PROPERTIES

The elastic constants of solids establish a connection
between the mechanical and dynamic properties of
crystals and give crucial information about the nature of
forces in solids; hardness and stability in particular. Ab-
initio calculation calls upon a precise method. Since
forces and elastic constants are the first, the second orders
the derivative of the potentials; they provide another
control for the confirmation of solids’ forces. Quadratic
elastic constants are calculated through the (Cij) "Volume
-conserving' technique [23,24]. For a stable tetragonal
structure, six liberal elastic constants Cij (C11, C12, C13,
C33, C44 and C66) are required; for stability, it needs to

maintain Born-Huang criteria [25]. C11>0, C33>0,
C44>0, C66>0, (C11- C12) >0, (C11+ C33— 2C13) >0,
[2(C11+ C12) + C33+ 4C13] >0, For stable cubic
crystals, three liberal elastic constants Cij(C11, C12 and
C44) are required and for stability[26], it is called upon to
maintain (C11- C12) >0, C11>0, C44>0 and 2(C11+
C12)>0 Born-Huang criteria. For Bel-xZnxSe alloys, the
elastic constants through CASTEP and X-Ray values
were calculated as semi-experimental. For
Be0.5Zn0.5Se2, when we calculated via CASTEP; we
obtained six elastic constants for Primitive Tetragonal (P-
4m2) structures. We obtained three elastic constants in
that we calculated through X-Ray values as Primitive
cubic (P-43m). The whole elastic constants provide all
the stability conditions and were indicated in Tables 4
and 5. It is seen that the results we obtained through both
methods are consistent. Through elastic constants, we
calculated Bulk modulus, Shear modulus (G) [27],
compressibility, B/G and Poisson ratio (v) rate. The
results calculated are listed in Tables 6 and 7.

Table 4. The elastic constants were calculated from CASTEP for Bel-xZnxSe alloys.

Bel-xZnxSe Space group -Structure Cl1 C13 C33 C44 C66
Be01520255  p._y3m Primitive cubic 11851 4962 - ] 6107
Be0.5Zn0.5Se P-4m2 Primitive Tetragonal ~ 145.70 1217 5199 116.72 64.98  25.09

eBeO.ZSZnO.?SS P-43m Primitive cubic 82.12

4555 - - 4938 -

Table 5. The elastic constants were calculated from X-Ray values for Bel-xZnxSe alloys.

Bel-xZnxSe Space group - Structure Cl1 C12 C13 C33 C44 C66
Be0.75Zn0.25Se P-43m Primitive cubic 114.78 45.67 - - 65.34 -
Be0.5Zn0.5Se P-4m2 Primitive cubic 103.90 45.60 - - 57.10 -
Be0.25Zn0.75Se P-43m Primitive cubic

Bulk modulus, Shear (slip) modulus (G), compressibility,
B/G and poisson ratio (v ) are important qualities for the
hardness and durability of the material [28]. If B/G is
>1.75 the alloy is ductile; if B/G <1.75 then the alloy is
brittle [29]. The alloy, the Bulk modulus (B) of which is
bigger, is less compressible (if the alloy has bigger bulk
modulus (B) it is less compressible, vice versa). If
Poisson ratio is (v) <0.1, the alloy is covalent; if Poisson
ratio is (v) > 0.25, then the alloy displays ionic
characteristics [30]. Poisson ratio (v)=0.25 and (v) = 0.5
values are lower and upper the limit of force in the center

93.350 45.90 - - 49.15 -

of solids [31]. Kleinman parameter & defined as internal
strain is an important parameter. This parameter couldn’t
be compared for x= 0.5 as the parameter can be
calculated for cubic structures, although it could not be
done for tetragonal structures. Reference [32] is related to
maximum strains. If it is £&=0, the atom remains in the
centre on distorted four-faced. If & =1, a bond twist
appears [33]. Kleinman parameters could not compared
for x = 0.5 because this parameter can be calculated for
cubic structures but it cannot be done tetragonal
structures. Ref. [32], is related to maximum stresses.
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Table 6. The Bulk modulus, Shear modulus (G), Compressibility, B/G and Poisson ratio (v) results were calculated from the

CASTEP for Bel-xZnxSe alloys.

Bel-xZnxSe Poisson Shear modulus (G)  B/G Compressibility Kleinman
ratio (1/GPa) parameter
(v) ©
Be0.75Zn0.25Se 0.29 48.53 1.43 0.013 0.554
Be0.50Zn0.50Se 0.32 46.35 1.53 0.014 -
Be0.25Zn0.75Se 0.35 33.16 1.56 0.017 0.670

Table 7. The Bulk modulus, Shear modulus (G), Compressibility, B/G and Poisson ratio (v) results were calculated from X-

Ray values for Bel-xZnxSe alloys.

Bel-xZnxSe Poisson ratio (v)  Shear modulus ~ B/G Compressibility Kleinman
(G) (1/GPa) parameter
©
Be0.752n0.255 0.28 50.59 1.29 0.014 053
Be0.5Zn0.5Se 0.31 43.59 141 0.015 0.57
Be0.252n0.755 0.33 36.69 158 0.016 0.62

3.3. Optical properties

When electromagnetic radiation is dispatched upon the
material; optical phenomenons arise as a result of the
interaction of photons with the electrons of atoms. If the
energy of the photons dispatched equals the forbidden
energy gap (Eg), the electron of the material is stimulated
to a higher energy level. If it is smaller than the energy
gap, then photons are replaced by absorption and the
material is called transparent [33]. From a quantum
mechanics perspective, the stimulation of electrons as a
result of the interaction of a photon with an electron
should be defined to be dependent upon time. The
absorption and emission of photons causes transitions
between the two of the filled and unfilled phenomenons.
In this study, in order to analyse the optical behaviour of
Bel-xZnxSe we need to define the way the dielectric
function reacts in a linear sense to the electromagnetic

& =—"7—
27z'hm @*

stands for the incident photon energy, p stands for
momentum operator, stands for the energy eigen value
together with the wave function, along with and standing
for Fermi distribution function.

(@) = [+ e wa )|
®)

(@)= o)+ ei@) (o]
4)

j d k2\<kn|p|kn>\ f (kn)X[1— f (kn)]O(E,, —

radiation related to the interaction of () with photons
and electrons. Matrix components of momentum may be
calculated through the selection rule of €2(w) for filled
and unfilled wave functions which is known to be the
imaginary part of the dielectric function. The real part of
the dielectric function €1(w) is associated with Kramers-
Kronig relations. Other optical properties were derived
from the complex part of the dielectric function. The
definitions for dielectric functions, refraction index n(w),
extinction coefficient , absorption coefficient energy loss
function L(w) is shown below: [ 34,35]

o0 !d
&(w)=1+= I % (@ o
1)
kn' _ha))
(2
L(ew) =Im t =g(0)l| £}()+£(o)]
&(w)
®)
(o) =\20| J£(@) +25(0) - 5(0) |
Relations used here, the definitions for dielectric

functions €1(w), €2(w), refraction index n(w), extinction
coefficient, absorption coefficient and energy loss
function were calculated. Results were shown in Figures
2, 3, 4 and 5. The refraction subscript and dielectric
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constants are important in determining the optical and
electrical features of crystal. A few experiments
interrelate between the band gap and refraction subscripts
of semiconductors. This experimental relation is given by
Herve and Vandamme [36,37].

0]

This equation is known as the Herve equation, where
A=13.6 eV and B=3.4 eV.

With this method, the dielectric constant and refraction
subscript, which were obtained by CASTEP for this
compound, were compared in Table 8. It was observed
that the results for every two methods were in good
harmony. Zn with the 3d10s2 valence electrons shows the
sd hybridization. Due to the increase in the number of
free electrons, the metallic bonds are occurred easily and
ionic properties increases and then the forbidden band
gap is reduced as shown in last column of Table 8.

Table 8. Refractive index n and the real part of dielectric function for Bel-xZnxTe.

Bel-xZnxSe Reference n(0) g(O) Eo(eV)

In this study(Herve equality) 2.41 5.81 2.83
Be0.75Zn0.25Se

(CASTEF) 248 615 283

In this study (Herve equality) 2.48 6.31 2.50
Be0.5Zn0.5Se .

In this study(CASTEP) 2.66 6.90 2.50

In this study (Herve equality) 2.74 7.72 1.92
Be0.25Zn0.75Se

(CASTEP) 2.59 6.78 1.92

The key peaks of the real part of dielectric function is
obtained as 4.89-3.54-5.15 eV respectively for x=0.25-
0.50-0.75 doping values from Figure 3. For £l(w)= 0
frequency value, 6.24-6.96 -6.78 eV gives the static
dielectric constant respectively for x=0.25-0.50-0.75 from
this figure. The imaginary part of the dielectric constant,
according to the doping values, starts to absorb around
2.71-2.47-1.9 eV; an approximate value for the band gap
energy. This represents the optical transition between the
conductance band and the valence band. The alloy acts to

be a transparent substance up until the dispersion value
begins to rise and it is in the region where dispersion is
poor. The maximum values of the imaginary part of the
dielectric constant is 6.0-5.6-5.4 eV respectively for
x=0.25-0.50-0.75 doping values. These values correspond
to inter band transitions [38, 39].

20 — e ———— e ———
E A 7
r hy Be, ,5ZNg »sSe Im(Epsilon) ]
3 h T e Be, ,5ZN, -sSe Re(Epsilon) g
' - ’:‘\ v —————— Beg 502N s0Se Im(Epsilon) ]
r % ..-'\-,"' 3 i —— . — .- Beg 50ZNg soSe Re(Epsilon) 1
kS E \\ S S — Be, 252N, 75sSe Im(Epsilon) i
*g 10 N } S S Be, ,;Zn, ,sSe Re(Epsilon) N
= o )‘\ ‘\ 4
S s e i
Ko |
£ ]

o —_——— e i i =

-5 1 1 1 1 ]

(0] 5 10 15 20 25

Frequency(eV)

Figure 3. The real and imaginary parts of the Dielectric Constant for Be1-xZnxSe alloys.

Considering Bel-xZnxSe, the dispersion curve of the
refraction index, for each x compound, the refraction

indexes in n(0) were found to be 2.48-2.66-2.59 and
displayed in Figure 4. As the Zn value grows, the
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refraction index varies. For Bel-xZnxSe, according to the
x doping values, extinction coefficient values were
calculated to be 2.8-2.5-1.9, respectively. The real part of

the dielectric function and the refraction coefficient is
seen to be consistent with the imaginary part of the
dielectric function and the extinction coefficient

w

Refractive Index(eV)

o
|

T v v v v T
n Be0\752n0_258e

............. Kk Be0_752n0_253e E

SRS ) | Beo_SOZnOAsoSe

S S -k BeO_SOZnOASOSe

— n Be0_252n0_758e

. —  k Beo'252n0_758e

(o]
4]

10

15 20

Frequency(eV)

Figure 4. Refraction (n) and Extinction Constants (k) for Be1l-xZnxSe alloys.

For Bel-xZnxSe, according to the x doping values,
absorption coefficient values were calculated to be 2.8-
2.5-1.9 eV from Figure 5, respectively. It is seen that the

point where the absorption coefficient began to rise is
equivalent to the imaginary part value of the dielectric
function and the extinction coefficient began to rise.

Absorption(x10°)(cm

-
T

Be, 75ZNg 25Se

Frequency(eV)

Figure 5. Absorption Coefficients for Bel-xZnxSe alloys.

To conclude; out of the real and imaginary part of the
dielectric function, the loss function of electron was
obtained and Figure 6 indicates the results. The loss
function in range of 15-20 eV owns various peaks. The
basic peak of loss function is called Plasmon frequency.
Upon the value that the peak is at its maximum, the
imaginary part of the dielectric constant is at its
minimum. Based on X (x=0.25-0.5-0.75), Plasmon

frequency holds the values of 16.68-19.01-15.52eV.
While the alloy value of which is major than the peak,
acts as insulators, for minor values it acts as a metal.
When we look at the figure, it is seen that absorption
range does not exist due to the imaginary part of the
dielectric constant absorbing within this frequency range
[40,41]
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Figure 6. Loss functions for Be;Zn,Se alloys.

4. CONCLUSIONS

In this study, Bel-xZnxSe structural, electronic, optical
properties and elastic constants were analysed using the
CASTEP program based on DFT. GGA was also used
[38]. Through CASTEP and X-Ray values for zero
pressure elastic constants, depending on elastic constants;
Bulk modulus, Shear modulus (G), Compressibility, B/G
and Poisson ratio (v) were calculated. Conclusions
obtained through both of these methods for alloys are as
follows:

a) For all alloys, B/G rate of 1.75 is small.
Therefore it is brittle.

b) The Poisson ratio (v) values are greater than
0.25. Therefore they have ionic structures.

¢) Poisson ratio (v) size is between the range of
0.25 and 0.5 therefore interatomic forces are
predominantly the central forces.

d) For Bel-xZnxSe, the maximum bulk modulus
measured through CASTEP is for (72.58 GPa)
Be0.75Zn0.25Se and is the least compressible
one. Its value is 0.013 1/Gpa. The maximum
bulk modulus measured via X-Ray is for (68.70
GPa) Be0.75Zn0.25Se and is the least
compressible. Its value is 0.014 1/GPa. In both
methods, compressibility varies according to
the increasing value of x. Be0.75Zn0.25Se<
Be0.5Zn0.5Se < Be0.25Zn0.75Se.

e) All alloys possess a direct band transmission
and display the characteristics of a
semiconductor. It is seen that the values of the
absorption coefficient, the imaginary part of the
dielectric  function and the extinction
coefficient that began to increase are
indistinguishable and they are fairly close to the
forbidden band gap. The refractive index and
real part of the dielectric constant is seen to

display similar features.

f)  The basic peak of loss function has received the
value of x= 0.5 de 19.01 eV to the maximum
energy value of Plasmon peak frequency.

g) For alloys, the Kleinman parameter & was
calculated and the twist between bindings of
atoms was observed. Finally, the results
obtained with CASTEP and X-Ray, are in good
harmony.
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