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ABTRACT

By basing on the same physical model and treatment method, as used

in our recent works (Van Cong, 2023; 2023; 2023), we will investigate

the critical impurity densities in the metal-insulator transition (MIT),
*Corresponding Author . . BB s (60 Gals,_To.(Sh DY GRS, T (G )

- - As, ($h, |, Gads,_Te {50, 2, ), 08, Te (Se. ]-
S (il Vel GG obtained in two n(p)-type degenerate [Inf-,as; (20} bass 12130, 5 Lo T2l )]
Université De Perpignan crystalline alloys, 0 =x =1, being due to the effects of the size of
VIR (DI, (LEtparEielfe donor (acceptor) d(a)-radius, ra.s, the x- concentration, and finally the
De Mathématiques et

Physique (LAMPS), EA high d(a)-density, N, assuming that all the impurities are ionized even

4217, Département De at T=0 K. In such n(p)-type degenerate crystalline alloys, we will
Physique, 52, Avenue Paul determine: (i)-the critical impurity density Nepa¢cop)(Tage,x)in the
Alduy, F-66 860 Perpignan,

. MIT, as that given in Eqg. (8), by using an empirical Mott parameter
rance.

Mnipy = 0.25, and (ii)-the density of electrons (holes) localized in the

exponential conduction (valence)-band tails (EBT), NE5~ cop( rac.x), as that given in Eq.
(26), by using our empirical Heisenberg parameter, H,; = 0.47137, as given in Eq. (15),
according to: for given racsy and X, NEpa(cog) ( Tata)x) 2 Nepa(cog)(Fa). ). with a precision
of the order of 2.92 x 10~7, as observed in Tables 2-8. In other words, such the critical d(a)-
density Nepniwop (Taca).x),iS just the density of electrons (holes) localized in the EBT,

NEEEI:CDF}( Fdia) X}, respectively.
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KEYWORS: [InP,_,As, (Sb,),GaAs, _, Te,(Sb,,P,),CdS,_,Te,(Se,)]- crystalline alloys;
critical impurity density in the Mott MIT.

INTRODUCTION
By basing on the same intrinsic energy-band-structure parameters, physical model and
treatment method, as used in our recent works (Van Cong, 2023; 2023; 2023), and also other
works (Green, 2022; Kitell, 1976; Moon et al., 2016; Van Cong et al., 2014; Van Cong &
Debiais, 1993; Van Cong et al., 1984), we will investigate the critical impurity density in the
metal-insulator transition (MIT), obtained in three n(p)-type degenerate X(x)- crystalline
alloys, X(x)= [InP,_,As, (Sb,),GaAs, _ Te,(Sb,,P,),CdS, _,Te,(Se)] — crystallinealloys,0 <x <1, being
due to the effects of the size of donor (acceptor) d(a)-radius, raa), the x- concentration, and
finally the high d(a)-density, N, assuming that all the impurities are ionized even at T=0 K. In
such n(p)-type degenerate crystalline alloys, we will determine.
(i)-the critical impurity densities Nepy(cnp)(Tac).x) in the MIT, as that given in Eq. (10), by
using an empirical Mott parameter M, = 0.25, and.
(ii)-the density of electrons (holes) localized in the exponential conduction(valence)-band
tails (EBT), N&pacop)( Tacx), as that given in Eq. (26), by using the empirical Heisenberg
parameter, H, ., = 0.47137, as that given in Eq. (17), according to: for givenracs and X,
NEBa(cop)( Ta@x) 2 Nepncepp) (Tag»x), With a precision of the order of 2.92 x 1077, as
observed in Tables 2-8. In other words, such the critical d(a)-density Nepninpg (Taga)x), 1S
EEBT

just the density of electrons (holes) localized in the EBT, Nepn(cpy)( Fage) %), respectively.

In the following, we will determine those functions: Nepa(cog) (faey%) and NEpatepg) ( racayx).

CRITICAL DENSITY IN THE MOTT MIT
Such the critical impurity density Nepyieop) (Tage). %), expressed as a function of rac, and x, is

determined as follows.

Effect of x-concentration

Here, the values of the intrinsic energy-band-structure parameters, such as (Van Cong, 2023;
2023; 2023): the effective average number of equivalent conduction (valence)-band edges
g+ (x), the unperturbed relative effective electron (hole) mass in conduction (valence) bands
m.q(x)/m, m, being the electron rest mass, the reduced effective mass m,(x)/m, the

unperturbed relative dielectric static constant =,(x), the effective donor (acceptor)-ionization

www.wjert.orq 1SO 9001: 2015 Certified Journal 6



http://www.wjert.org/

Huynh. World Journal of Engineering Research and Technology

Edn::an)':X:'

energy Egqrac(x), and the isothermal bulk modulus Bag(aey(x) = e —
; L=y \Fdo(ao)

, at P4(a) = P'dolaa)

are given respectively in Table 1 in Appendix 1.

Table 1
Therefore, one gets.

13600 [mppy(x)/mg]
[2o ()]
Edofanyx)

Ednl:ﬂD}(X] = mE?, and (1)

Baofac)(¥) = (2)

Effects of impurity size, with a given x

Here, one shows that the effects of the size of donor (acceptor) d(a)-radius, rs;a), and the x-
concentration strongly affects the changes in all the energy-band-structure parameters, which
can be represented by the effective relative static dielectric constant (rg4x) (Van Cong,
2023; 2023; 2023; Van Cong et al., 1984), in the following.

At racq) = raqag). the needed boundary conditions are found to be, for the impurity-atom
volume V= (411/3) X (raca))’, Vao(as) = (41/3) X (rao(aq) , for the pressure p, as: p, =0,

and for the deformation potential energy (or the strain energy) o, as: o, = 0. Further, the two

: : . - . d
important equations, used to determine the c-variation: Ac= 6—g, = g, are defined by: ﬁ:_g

and p=—£. giving: :_v(%): g Then, by an integration, one gets.

W

[":"':r':r'd:jaj*x:]]u::m:Bﬂn:jgnj {xjx(v_vﬂn{anj)x In (E): Edogan; (%) X [(ﬁ)! - 1] ® lﬂ(ﬁ)! = 0. (3)

Furthermore, we also shown that, as raca) > rasiae) (Tara) < rde(as))» the compression
(dilatation) gives rise to: the increase (the decrease) in the energy gap Egna(gpe)(raca)x), and
in the effective donor (acceptor)-ionization energy Ed(g}{rd(a} x) in the absolute values, being

obtained from the effective Bohr model, and then such the compression (dilatation) is

represented respectively by: + [ﬁc(rd,:ﬂj,x}]m,p},

(ﬁ) - 1] =4 [ﬂcr{rﬂ::i:,,x:]]

Eg‘un::gpnj{rﬂ::ayx:] - Egn{x:] = Eﬂ::aj{rﬂ::ayx:] - Eﬂn::anj{x:] = Eﬂn::anj{x:] * 2 (Caray)

nipy’

for I'dia) = Tdofaa) and for I'dia) = Tdoiag)

Eg‘un:jgpnj':rd:jayx:] - Egn{x:] = Eﬂ::!.j':rﬂ::ij-'x] _Edn:janj':x:] = Edn:janj':x:] X

( £5(%) J: _ 1_] = _ [M{rﬂm,x]]um. (4)

E(Pagayl
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Therefore, from above Equations (3) and (4), one obtains the expressions for relative

dielectric constant e(ra ;%) and energy band gap Egu (g (race %), as.

Eq ()
—_— = —_— =
|I diae) } -1 )(l.!'.ll{ dia) }
Fdogeo) Tdorao)

Egnotepe) (Tate) %) — Ego(®) = Egia (rata1 %) — Egolan (8 = Egotag) (%) X [{L) - 1] X lﬂ{%::) =0.(5)

Tdo (o)

(i)-for I‘d,:ﬂ:,E Fdaiaoh since E(I‘d,:a:”}s{}: T <g,(x],

1+
N

According to the increase in both Egpgp (racay.x) and Ega (raca.x), for a given x, and

Eq (%)

(ii)-for Id(a) = Tdofach since E(I‘d,:a},le: T

Cra s T
-1—[( drs) }—l]xlnli drg) }
N Tdofaoy Tdo[ao)

->¢,(x), With a condition,

given by: [(d—”u—) - 1] xIn (_a,_L) <1,

o Tdo fac)
Egnotgpa) (Fatw-%) — Ego(¥) = Eqta (rata) %) — Edotaa) (9 = —Egolan (¥) ¥ [(—d@—) - 1] % lﬂ(,—dL‘L) =0, (6)

Tdofao) dofac)

corresponding to the decrease in both Egy gy (race.x) and E gy (raca.x), for a given x.

Furthermore, the effective Bohr radius agngp)(raa) is defined by.

(7)

El:rd,:aj,x}xﬁzz 0.53 % 10~% cm X 2irdrmx)

Agni FarguX ) = P o’
BI!'.ILBF':'( dia) } mm:wl:x}xqz mf[";"j':x}."lmﬂ’

where —q is the electron charge.

Then, the critical donor (acceptor)-density in the Mott MIT, Nepyinpp) (Taca.x), IS determined,

using an empirical Mott parameter, M,,, = 0.25, for each the conduction (valence) band, as:

1."
[NCDn':NDp}(rd(E},X}] 3 X Ean.:Bp}(rd(a}JX} = Mn(p} = 0.25, (8)
noting that M, could be chosen in general case so that the obtained numerical
Neon(nop) (Tacax)-results, being found to be in good agreement with the corresponding

experimental ones.

In the following, these obtained numerical results can also be justified by calculating the
numerical results of the density of electrons (holes) localized in exponential conduction
(valence)-band (EBT) tails, N&Ep o cop) ( Faga)x).

NEET, (op) (Tace)X) EXPRESSION
In order to determine NEBL o, ( ra.x), we first present our physical model and also our

mathematical methods.

www.wjert.orq 1SO 9001: 2015 Certified Journal 8
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Physical model

In n(p)-type degenerate X(x)-crystalline alloys, X(x) = [CdS, _,Te,,CdS, _.Se,], if denoting the
Fermi wave number by: e (Nx) = (3N/gw (), N being the total impurity
density, assuming that all the impurities are ionized even at 0 K, the effective reduced

Wigner-Seitz radius r.,.,), characteristic of interactions, is defined by.

1/3

EEcujv_‘u':x})

- 1/3 e
Fan(ep) (NFae ) = (Foy ——=1.1723 X 10° X (E”Tm) x e (q)

8En(Ep)(rdr=x) 2l rdrE )

So, the ratio of the inverse effective screening length k., ., to Fermi wave number kg, ay is
defined by.

kg nispl I-{Eﬁ[ Fp

Rsn(sp}{NJ Taiay X:} = = Rsnﬁ.-‘-’S(spﬁ.-‘-’S} + [RsnTFfspTF} - Rsnﬁ.-‘-’S(spﬁ.-‘-’S}]E_rmﬂm <1 (10)

kEnFoy  Eanrem

These ratios, Ryt (eprr) and Rogwsispws), are determined in the following.

First, for N > Neppiwpg (fare).x), according to the Thomas-Fermi (TF)-approximation, the

kenTRepTR)  Kpu(hp) | 4yrenqap)(Nrd(z) %)
20 ) _ TR AR g
. , (12)

kenFo)  KaaTRpre,

ratio Reyrr (ents) 1 reduced to Reyre(Nrare) %)
being proportional to N=1/%,

Secondly, N <X Nepn(wpg) (Tagay), according to the Wigner-Seitz (WS)-approximation, the ratio

Renws(epw IS reduced to.?!

ksnWs mpWs; d[rZy opy<EcE]
. ) = ZImWEEpWE) p)"“CE]
Rsnﬁn‘.?ﬁl__gpﬁ,ﬂ,fﬁj{“; rd'-.ﬂ::"lx} - kFﬂl’FP\ - :'LI'II ?ir::m'!m % GIS ! (12)

where Ecg (N, rd,:ﬂ},x} is the majority-carrier correlation energy (CE), being determined by.

Lo7SEs (1=l
—0.87553 s0E4ry o @
0.0908 +rop oy 1+0.038477 28 Xr g 17 o ©

HIn(rep ey ) —0.093288

ECE{N: I‘d,:a},}{} =

So, n(p)-type degenerate X(x)- crystalline alloys, the physical conditions are found to be

given by.
kEé:‘Fp‘n Nn(p) 1 kEr‘Iu'Fp"u *EPno(Fpo)

= = = = —==R__ Mrgro,x) <1, A (N g% =—. (13
3En(Ep) EFnoFpe)  Anp)  Kapap entep) (Norace) %) a(e) (N Ta(a)%) Mn(p) (13)

Here, +Egyqrp0) IS the Fermi energy at 0 K, and n,(,,; is defined in next Eq. (15),

# 2 bepg Ry N ®

2Xmepw (X)

VInN 2, =12

9" % eniepy:

aS:iEFnDI:Fp«:\}(NJX} = = ﬂ:"’]n{g}(”: I"d.:a},X} =

elrd aa)
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Then, the total screened Coulomb impurity potential energy due to the attractive interaction
between an electron (hole) charge, —q(+q), at position r, and an ionized donor (ionized
acceptor) charge: +qgl—gq) at position RT, randomly distributed throughout X{x)- crystalline
alloys, is defined by.

Vir) = Ejiilvj r)+Vv,, (14)

where H is the total number of ionized donors (acceptors), V, is a constant potential energy,

and the screened Coulomb potential energy v;(r) is defined as.

2 exp (~kan (s <[FR;)

= rd::aj}xl?_m !

vi(r) = i

where kg ¢p) IS the inverse screening length determined in Eq. (11).

Further, using a Fourier transform, the v;-representation in wave vector E-espace is given by

- z im 1
vy(@) = - Ly L
eirgm) 0 I.-r-+l-c§'ﬂ_,:!!_.}:I

where 11 is the total X(x)- crystalline alloy volume.

Then, the effective auto-correlation function for potential fluctuations, W,y (v, Ny ) = (VEV()),

was determined, [4, 5] as.

~Iml -1z

~H gy Rangap)(Nrag %) = 2,
y Ny (N P e ¥) = E::[.d,f:,x q Lgl:l:j![:lj’

Wa g (Vapy N FagayX) = N3y X exp T
\ ‘m,'l“"—i]i"

Hym = 047137, (15)

+E

Vo ENX) = —m——
m‘P}( o } iEFnu::Fpuj':N:x:"

Here, E is the total electron energy, and the empirical Heisenberg parameter Hy) = 0.47137

was chosen above such that the determination of the density of electrons localized in the

conduction(valence)-band tails will be accurate, noting that as E — oo, |v,|— o0, and

therefore, Wy = i g

In the following, we will calculate the ensemble average of the function: (E —V)=i= E;_i,

R2wlk?

fora=1, Ex= 2xmmere (%)

being the kinetic energy of the electron (hole), and V{r) determined
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in Eq. (16), by using the two following integration methods, which strongly depend on

Wi o '::"f'u.jp:u N.rg [ a:wx} .

MATHEMATICAL AND METHODS
Kane integration method (KIM)
Here, the effective Gaussian distribution probability is defined by:

P(V) = ] (16)

* exp

?.'Enwm: B ;".-‘-?m §4]

So, in the Kane integration method, the Gaussian average of (E —V s=i=E = is defined by

ke
((E = V) Zh = (E, }Km [E(E-V*ixP(Wdv, for a=1.

Then, by variable changes: s = (E — V)/, [wx, and

+ EFno(Fpo) Hn o= Ran . . .
V= FE/Woi) = T8 5 v, 0 X exp | —EL=EEB) | ‘and using an identity.
Maip) 4x.ﬁll"‘ﬂim|

Jy s*3x exp(—ys— £)ds =T(a +3) xexp(y2/4) X D_, :(¥),

where D___:(y) is the parabolic cylinder function and T'(a+3) is the Gamma function, one

thus has.

28-1
a3 exp(-y*/4)xW & exp(~y%/4)xn, 2 Hi ) Rangap % (2a-1)
—“.E._ ng __ imm)*hanigp S
(E, by = = = xT(a+3) xD E__(y} = Exexp| ————— |%

Bxﬂ'|\~m:p:,|

[(a+)xD_, 1) (16)

Feynman path-integral method (FPIM)

E.—

Here, the ensemble average of (E — V) e E, *isdefined by

- Ko T'ﬂ+ B (e Warm ) -
(E-V)® ?-}Fpm {Ek }rpm P — f_ (it)~ exp{—t—i‘-‘“—-m)}dt, i =—1,

28/%xIm ki 2k

noting that as a=1, (it) "% x exp{—l—t“@} is found to be proportional to the averaged

Feynman propagator given the dense donors (acceptors). Then, by variable changes:

+E r Hnr r
t=—L and y=FE/ n,p}_—F“”-F‘“’jxvm;p}xexp(—“-m@m), for  n(p)-type

JWam "n(p) #x [|vap)

respectively, and then using an identity.
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97 x e fiys — T} as = 297 x 1(3/2) x exply?/4) XD_y 1)

one finally obtains: {E ‘}Fpm {E }}cn.i, {E;_i}}qm being determined in Eq. (16).

In the following, with the use of asymptotic forms for D_,_:(y), those given for

(E-V ﬂ‘i}m, can be obtained in the two following cases.

First case: n-type (E = 0) and p-type (E = 0)

As E—zZoo, one hasivgpy—+w and y— +ew. In this case, one gets:

D_, :(y— Foo) & r::f.:) x e3 x (Fy)=7%, and therefore from Eq. (16), one gets.
(Ep Dam¥EE (17)

Further, as E = 0, one has: vy (m — F0 and y = F0. So, one obtains.

1{}7—>+ﬂ:]“E':HJXEJCP({‘\-E‘F—::]Y—‘;%‘F—L) plal, E{a]—— (18)

v
1gal Fu

Therefore, as E — +0, from Eq. (16), one gets: (E; )iy — 0.

Thus, in this case, one gets.

{ }m E="%. (19)

Second case: n-type-case (E = 0) and p-type-case (E = 0)

As E = F0, one has: (Y, vag) — 0.and by putting f(a}E%x Fa+ 3 = pla), Eq. (18)

yields.

(S T _.T-L',,Txﬁmamﬁ{i:a—ij_(

Hppy(Vngm = 10N, rg q.%.a) = —T' = exp NE) +—‘,]5 (3+ 2= —-}J—E -0, (20)

BX\; |1"|'l'_[f:'| 18T s e

Further, as E — Foo, one has: (Y, vp,) = £oo. Thus, one gets.

W2

D_srs(y- 2e0) ¥y Exed 50

Therefore, from Eq. (16), one gets.

a-%

(B, “lerm 1 n nf
Ku[pj(""u[pj -+ N, Tagay X a) = kf.'T o I3'53 ® exp(— %:] S {‘:'lu.pn X "’|:||'p“|:] =0, (21)

noting that g(a) = —=——, being equal to: for a=1, and -

_‘1 L-z *T(5/4)

™ fora=5/2.

'155'.
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It should be noted that those ratios: == =, obtained in Equations (20) and (21), can be taken

in an approximate form as.

Fu[pj {vu[pj*m* Fdraye a) = Ku[pj {vu[pj*m* T ey« a) + [Hu[pj {vnipj*m* FipayX. a) — Ku[pj {vu[pj*m* Fipay X 3]] ®
Ca
EXF‘[_EL x {Au[pjvl:l[pj} ]

SO that: Flyg iy ) = Hag g Ny 2a) fOr 0 = vy, = 16, and Fypy (v, N g 2.2) = Koy (g Nz gz 2) for

V(g = 16. Here, the constants ¢, and c; may be respectively chosen as: c; = 107*? and

c, = 80, as a = 1, being used to determine the critical density of electrons (holes) localized in

the exponential conduction(valence) band-tails (EBT), Négg.;mp}(m,rd.;@x}, given in the

following.

Here, by using Eqg. (18) for a=1, the density of states D(E) is defined by.

- 1
z f 2% -
exp| —%Jlx‘ﬂ.-g

(DED Dy = Ee(v) (r_ﬂ*-) {E'z} K = g:w:,( m;;ujx’))? x o = % 1-{5} 2w D_g(,v] =D(E). (23)

imt ke <

Going back to the functions: Hy, K, and F,, given respectively in Equations (20-22), in which

Y
1-: Y

the factor =

is now replaced by.

(EZ )k _ D(Es0)
fla=1}) Tig

= Fﬂ':[:']'{""rn(p}: N, P %a = 1:},

' B2
E|:'[T.'j>'<'._|51'1|:'|jf."_‘|>'<ml:I:| ' X Mnim
ImihRE X ﬁ(a}

'DD(N, I'd,:a}JX, d= 'ljl =

Bla=1) = (24)

44)-(]"1 5.-"4}
Therefore, NEI:?EICDF}(NJ I‘d,:a}JX} can be defined by Négg,:mp}(ﬁl,rd,:a},x} = _,I"_UDC‘D(E = 0) dE,

By (Mg ) * 1-.= g *(E Efng Fpas'

NE[E!E[CDP:I':NJ rd[a}':'::' =— = :.'['*P..’. — X {J-L:-EI fla=1)x Fu.:p:.(‘r'u[p'_v N, Fapay¥ a8 = :I d"'uup"u + [|:|| } (25)
where
(a ¥
) b n':P:'xvﬂ':P:'; —3“
Inip) = Jr1sﬂ':3 =1)xK ("’nip}in* Tifa) %3 = 1} dup gy = »rme z X {An'p}”n'p}} AV (p)-

Then, by another variable change: t = [An sy Vars /¥2] , the integral I, yields.

Intp) = =a— % o trletdt = llh;mm Where b=—1/4, Znim = [15151,,.:[33.;‘*.-@]‘, and

""5"4"’*:1|'p‘| Znm) 25/ 4><A

T(b, Zy(p) IS the incomplete Gamma function, defined by.
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15 ']‘:I 1:“1‘:! ;:' I]‘:I j]l

].—‘{]:l' ﬂlp}} HIP}XE ~Zn(p) 1+ zj
n(p)
Finally, Eg. (25) now yields.
NEBar .:Dpn[‘ﬂ Nepninop) Taay - %) Tae.X] =
o lmg My (E Ernack Fibznpy
) gy 2 Epnotgn) {J’ B(a = 1) X Fagp (vagpy Noragep 2 a = 1) dvygp) + ;’j} (26)

being the density of electrons (holes) localized in the EBT, respectively.

In  n(p)-type degenerate X(x)- crystalline alloys, the numerical results of
NEE cppy N = Neonoop) (Fagey ). FagayX] = Neaceop ( Taax), for a simplicity of presentation,
evaluated using Eq. (26), are given in following Tables 2-8, in which those of other functions
such as: Bag(as) & Egna(zpay aNd Nepnicnp) are computed, using Equations (2), (5), (6), and

(8), respectively, noting that the relative deviations in absolute values are defined by:

NEEE:‘EDm
|RD| = ‘1 — ===,

NCDn(Chm
CONCLUSION

In those Tables 2-8, some concluding remarks are given and discussed in the following.
(1)-For a given x, while E{rd,:a},x} decreases (), the functions: E_,qiepe)(Tarx),
Nepn(cop) (Ta@)»%) and NE§T oy (racay,x) increase (), with increasing () ra(a), due to the
impurity size effect.

(2)-Further, for a given rg, Wwhile s{rd.:ﬂ},x} also decreases (%), the functions:
Ecno(epe) (Tdra)%)s Nepn(eop) (Tag), %) and NERT- o (rara),x) also increase (), with increasing
(7) =

(3)- In those Tables 2-8, one notes that the maximal value of |RD| is found to be given by:

2.92 x 1077, meaning that NZps 2 Nepn. In other words, such the critical d(a)-density

Nepn(nog) (Tace).%), 1S just the density of electrons (holes), being localized in the EBT,
NEpatcop)(Tag)X), respectively.

(4) Finally, once Ncpnicop) IS determined, the effective density of free electrons (holes), N¥,
given in the parabolic conduction (valence) band of the n(p)-type degenerate X(x)- crystalline
alloy, can thus be defined, as the compensated ones, by.

N*(N, rd-a}:X} =N — Nepn(npg) 2 N— Ncnn-mp},

needing to determine the optical, electrical, and thermoelectric properties in such n(p)-type
degenerate X(x)-crystalline alloys, as those studied in n(p)-type degenerate crystals (Van
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Cong, 2023; 2023; 2023; Van Cong et al., 2014; Van Cong & Debiais, 1993; Van Cong et al.,
1984).
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APPENDIX 1
Table 1: The values of various energy-band-structure parameters are given in various

crystalline alloys as follows.

In mp,_as-alloys, in which rygpaq=rem;=0.110 nm (0.144 nm), we have: g =1xx+1x(1-x),
Mgy (%)/ Mg = 0.09(0.3) % x+ 0.077 (0.5) > (1 — %), g,(x)=14.55xx +12.5% (1 —x), Egl¥) =043xx+1.424x(1-x),
and

In mp,_,skb,-alloys, in Which ragaq=rpm;=0.110 nm (0.144 nm), we have: g =1xx+1x(1-x),

Mgy (X)/ Mg = 0.1 (0.4) X x+ 0.077 (0.5) X (1 — x), g,(x) =16.8% x+125% (1-x), Egg(x) = 0.23 % x +1.424x (1 - x),

In  Gaas,_,Te-alloys, in which  raoug=rasc=0.118 nm (0.126 nm), we have:

Bem () = 1XX+1X(1-%), My (X)/my = 0.209(0.4) XX +0.066 (0.291) X (1 - %), g (x)=123xx+13.13% (1),
Egg(¥) = 1796 Xx+ 152X (1-x),

In Gaas,_,sh,-alloys, in Which rygac=rascs;=0.118 nm (0.126 nm), we have.

Bow(X) =1Xx+1X(1—x), myy(x)/my=0047(0.3)xx+0.066 (0291) X (1 -x), g(x)=15.69xx+13.13x (1 -x),
Ego(¥) = 0.81xx +1.52% (1-%), and

In  Gaas,_.p-alloys, in  which  rageq=rascs=0.118 nm (0.126 nm), we have:
Bew(®) =1Xx+1 % (1-x), mMepny(x)/my=0.13(0.5)x x+ 0.066 (0.291)% (1 —x), g,(x)=11.1xx+13.13x(1-x),

Ego(X) = L796 X x + 152 (1 — ¥,

In  cds, ,Te,-alloys, in  which ragam=rscs=0.104 nm (0.148 nm), we have:
Eem(®) =1xx+1x 1—x), mm:v:,{:-:j,-“mn = 0.095(082) ¥ x+ 0.197 (0.801) % (1 —x), g (x) = 10.31xx + 9 = (1 — x),
Egol%) = 1.62Xx +2.58x% (1—x), and

In cds,_,se,-alloys, in Which ragae=rscs=0.104 nm (0.148 nm), we have: g, =1xx+1x(1-x),

Mgy (%), = 0,11 (0.45) X x+ 0.197 (0.801) X (1 - %), £(x) = 10.2X x+ 9 X (1 —x), EgofX) = 184X X + 258X (1-x).
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Table 2: In the me,_.as-alloy the numerical results of By, .o, & Eenorepsyr Neomcng, and

NEBLp are computed, using Equations (2), (5), (6), and (8), and (26), respectively,

noting that the relative deviations in absolute values are defined by: |=p|= |1—

giving rise to their maximal value equal to 2.77 ¥ 10~7, meaning that such the critical
d(a)-density Nippmpg(rag,*) determinedin Eq.(8).iS just the density of electrons (holes)
localized in the EBT, NEf o ( rasyx), determined in Eq. (26), respectively. Here, on notes
that in the limiting conditions: x=0, 1, these results are reduced to those given in GaAs-

and-GaTe crystals, respectively, as observed in Table 1.

Donor P As

r'g (nm) 7 ['dD:O.llo 0.118

X 7 0, 05,1 0, 05,1

By (x)in 107 (N /m? ~ 1.925775, 1.783802, 1.6613123

elrex) 125, 13.255,14.55 12.202384, 13.20298, 14.203575

E;n: I:rd-'x} ev 7~

Mepa(Fax) in 10°% em™ 7

1.424, 0.927, 0.43
2.4532257, 2.469693, 2.4838989

1.4243309, 0.927306, 0.4302855
2.6371418, 2.6548437, 2.6701146

METrux) in10°* em™ 7 2.4532251, 2.4696924, 2.4838983 2.6371411, 2.6548430, 2.6701139
|RD|in 1077 2.62, 2.57,2.58 2.63, 2.74,2.76
Donor Sb Sn

rg (Nm) A 0.136 0.140

X 7 0, 05,1 0, 05,1

e(rax) 9.9874098, 10.80638, 11.625345 4.4007324, 10.171592, 10.9424525

E, (rax) eV 7
Mepnlfax) in 10°% em™ 7

NET(ryx) in 10* em™ 7

1.4277963, 0.930516, 0.4332750
4.8095998, 4.8418843, 4.8697353
4.8095985, 4.8418830, 4.8697340

1.4291476, 0.9317681, 0.4344407
5.767432, 5.806146, 5.8395435
5.7674304, 5.8061445, 5.8395419

|RDlin 1077 2.70, 2.67,2.73 2.74, 2.65,2.76
Acceptor Ga Mg

ry (NmM) 7 0.126 0.140

X 7 0, 05,1 05,1 elr,a)

13.4185948, 14.5189196, 15.619244

12.5430268, 13.571555, 14.6000832

E,.(r.xieV 7

x 1.4182455, 0.9230677, 0.4274517

1.4237019, 0.9267963, 0.429868

Mg (Fe i) in 10°F em™ 7 5.4298054, 2.1946863, 0.74366797 6.6481122, 2.6871166, 0.91052768
NET(r,x) in 10 em™ 7 5.4298040, 2.1946857, 0.74366777 6.6481104, 2.6871159, 0.91052743
|RD|in 1077 2.60, 2.76,2.68 2.74, 2.624,2.77
Acceptor In Cd

rg (M) 7 r3,=0.144 0.148

X 5 0, 051 0, 05,1

B, (% in 10° (N/m?) 55741072, 3.808998,2.4684288

E(rax) " 12.5, 13.525,14.55 12.45622, 13.47763, 14.4990401
Eppe (Tax) €V 7 1.424, 0.927,0.43 1.4243065, 0.9272094, 0.4301357
Mg (Feex) in 10°F em™ 7 6.717, 2.7149606, 0.91996257 6.7880742, 2.7436882, 0.92969691
MET(rx) in10°F cm™ 7 6.7169982, 2.7149599, 0.91996232 6.7880723, 2.7436875, 0.92969666
|RD|in 1077 2.69, 2.75,2.68 2.74, 2.63,2.71
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Table 3: In the mnp,_,sb,-alloy the numerical results of Busasy, & Esnorspeyy Neomecom, and

NEincop areé computed, using Equations (2), (5), (6), and (8), and (26), respectively,

noting that the relative deviations in absolute values are defined by: |rp| = |1—ﬁ—°‘=~

Netmzan !
giving rise to their maximal value equal to 2.91x10~‘, meaning that such the critical
d(a)-density Ncppmpg (fagX). determinedin Eq.(8).iS just the density of electrons (holes)
localized in the EBT, N&f5:cog ( racsyx), determined in Eq. (26), respectively. Here, on notes
that in the limiting conditions: x=0, 1, these results are reduced to those given in GaAs-

and-GaTe crystals, respectively, as observed in Table 1.

Donor P As

] (nm) 7 rdD:O.110 0.118

X 7 0, 05,1 0, 05,1

By, (x) in 107 (N/m?) 1.925775, 1.611398, 1.3845741

elryx) 125,  14.65,16.8 12.202384, 14.301194, 16.4000041
Epms (i) eV 7 1.424,  0.827,0.23 1.4243309, 0.8272769, 0.2302379
Mg [Ty ) in 10% cm™ 7 2.4532257, 2.3137281, 2.2134389 2.6371418, 2.4871861, 2.3793784
METrux) in10°* em™ 7 2.4532251, 2.3137275, 2.2134383 26371411, 2.4871855, 2.3793777
|RD|in 1077 2.62, 2.81,2.81 2.63, 2.55,2.83
Donor Sh Sn

rq (nm) 7 0.136 0.140

X 7 0, 05,1 0, 05,1

e(rax) 9.9874098, 11.70524, 13.423079 4.4007324, 11.0176583, 12.6345843
Epme (Fax) eV 7 1.4277963, 0.830177, 0.2327295 1.4291476, 0.8313073, 0.233701
Mepa(Fax) in 10 em™ 7 4.8095998, 4.5361117, 4.3394927 5.767432, 5.4394787, 5.2037030
NETryx) in 107 em™ 7 4.8095985, 4.5361105, 4.3394915 5.7674304, 5.4394773, 5.2037016
|RD|in 1077 2.70, 2.70, 2.65 2.74, 2.57,2.68
Acceptor Ga Mg

ry (nm) 7 0.126 0.140

X 7 0, 05,1 0, 05,1

e(r.x) 13.4185948, 15.726593, 18.0345915 125430268, 14.700427, 16.857828

Eppe (Tx) €V 7 1.4182455, 0.8232295, 0.2274514 1.4237019, 0.8268047, 0.229868

Mepp (Fer ) in 10%F em™ 7 5.4298054, 2.4588326, 1.1451343 6.6481122, 3.0105305, 1.4020726

|rD[in 1077 2.60, 277,274 2.74, 2.69,2.81

Acceptor In Cd

ry (NM) o ry,=0.144 0.148

X 7 0, 05,1 0, 05,1

B..(x)in 10° (N/m" 5.5741072, 3.6522677, 2.4686912

e(r.x) 12.5, 14.65,16.8 12.45622, 14.5986898, 16.7411597

B (i) &V 7 1424, 0.827,0.23 1.4243065, 0.8272008, 0.2301357
Mepg(Fex) in 10°F g™ 7 6.717, 3.0417257, 1.4166009 6.7880742, 3.0739109, 1.4315903
NET(r,x) in 10" em™ 7 6.7169982, 3.0417249, 1.4166005 6.7880723, 3.0739101, 1.4315899
|RDlin 1077 2.69, 2.76,2.82 2.74, 2.70,2.91
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Table 4: In the Gaas,_,Te-alloy the numerical results of Bigac, £ Eznotzpsys Neonecom, and

NEBL o are computed, using Equations (2), (5), (6), and (8), and (26), respectively,

EET
N:Dn":l:r[:"

Mromicdn

noting that the relative deviations in absolute values are defined by: |=p|= |1—

giving rise to their maximal value equal to z.89:x 107/, meaning that such the critical
d(a)-density Ncppmpg (g x) determinedin Eq.(8).iS just the density of electrons (holes)
localized in the EBT, NEf o ( rasyx), determined in Eq. (26), respectively. Here, on notes
that in the limiting conditions: x=0, 1, these results are reduced to those given in GaAs-

and-GaTe crystals, respectively, as observed in Table 1.

Donor P As Te

rq (Nm) 7 0.110 rg,=0.118 0.132

X 7 0, 05,1 0, 05,1 0, 05,1

By (x)in 10° (N/m® 7 1.211940, 2.692382, 4.3732354

E':I:'d,.}{::' " 13.40073, 12.97718, 12.553622 13.13, 12.715,12.3 12.327231, 11.93760, 11.547977
EF, (raxleV 7 1.519792, 1.657537, 1.7952485 1.52, 1.658, 1.796 1.5207002, 1.659555, 1.7985267

Mepa(Fax) in 10°* cm™ 7 1.253837, 12.484254, 48.431412 1.3330088, 13.27255, 51.489527  1.6107592, 16.03807, 62.218067
MET(rux) in10* em™® 7~ 1.2538371, 12484251, 48.431399  1.3330084, 13.272547, 51.489513 1.6107588, 16.038061, 62.218050

|RD|in 1077 2.89, 2.45,2.68 2.87, 2.62,2.74 2.69, 2.83,2.70
Donor Sb Sn

rq (Nm) 7 0.136 0.140

X 7 0, 05,1 0, 05,1

elrax) 11.857485, 11.48270, 11.107926 11.327101, 10.96908, 10.611069
Epme (FaX eV 7 15211775, 1.660616, 1.8002489 15217893, 1.661975, 1.8024567
Mepa (Fax) in 10°% cm™ 7 1.8098785, 18.02066, 69.909357 2.0762080, 20.67246, 80.196749
NET(ryx) in10*® cm™ 7 1.8098780, 18.020659, 69.909340 2.0762075, 20.672458, 80.196728
|RD|in 1077 2.87, 2.84,2.64 251, 2.75,2.63
Acceptor B Ga Mg

ry (NM) 7 0.088 r;,=0.126 0.140

X B 0, 051 0, 05,1 0, 051

B..(x) in 10° (N/m?) 7 4.388991, 5.556694, 6.874656

elr.x) 24.3813, 23.61066, 22.8400 13.13, 12.715,12.3 12.42055, 12.0279, 11.6354

Eppe (Tl 6V 7 1.50370, 1.637365, 1.77047 152, 1.658,1.796 15226974, 1.66111, 1.80022

Mepg (Fee ) in 10%F em™ 7 0.178445, 0.3288630, 0.5637475  1.142563, 2.105671, 3.6096078  1.3497457, 2.487495, 4.264143
NETr.x)in 10" em™ 7 0.1784451, 0.3288629, 0.5637474  1.1425627, 2.105670, 3.6096068 1.3497453, 2.4874943, 4.264142

o

|RD[in 1077 2.75, 2.72,2.71 2.59, 2.65,2.72 2.82, 2.67,2.75
Acceptor In Cd

r,(nmy 7 0.144 0.148

X 7 0, 05,1 0, 05,1

elr,x) 11.999115, 11.6198, 11.24060 1151747, 11.15344, 10.78941
Eppe (Tx) 6V 7 1.5245311, 1.66374, 1.803097 1.526878, 1.666708, 1.806773
Mepg (Fox) in 10%F em™ 7 1.4970169, 2.7589064, 4.7294055 1.6927886, 3.1197012, 5.3478913
NET(r.x)in 10 em™ 7 1.4970165, 2.7589057, 4.7294042 1.6927881, 3.1197004, 5.3478899
|RD|in 1077 281, 2.69,2.81 2.74, 2.68, 2.67
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Table 5: In the Gaas,_.sb-alloy the numerical results of Bigac, £ Esnorzpeys Neonecom, and

NEBL o are computed, using Equations (2), (5), (6), and (8), and (26), respectively,

EET
N:Dn":l:r[:"

Mromicdn

noting that the relative deviations in absolute values are defined by: |=p|= |1—

giving rise to their maximal value equal to z.90:x 107/, meaning that such the critical
d(a)-density Ncppmpg (g x) determinedin Eq.(8).iS just the density of electrons (holes)
localized in the EBT, NEf o ( rasyx), determined in Eq. (26), respectively. Here, on notes
that in the limiting conditions: x=0, 1, these results are reduced to those given in GaAs-

and-GaSb crystals, respectively, as observed in Table 1.

Donor P As Te

rq (Nm) 7 0.110 rg,=0.118 0.132

X 7 0, 051 0, 05,1 0, 05,1

By (x)in 10° (N/m") 1.211940, 0.861365, 0.6043921

E':I:'d,.}{::' " 13.40073, 14.707129, 16.013522 13.13, 14.41, 15.69 12.32723, 13.52897, 14.730712
Epna (raxieV 7 1.519792, 1.164852, 0.8098961 1.52, 1.165, 0.81 1.520700, 1.165498, 0.8103492

Mepalrax) in 10°* cm™ 7 1.253837, 0.5950549, 0.2653557 1.3330088, 0.6326285, 0.2821111  1.6107592, 0.764445, 0.3408927
MET(ryx) in10* em™® 7 12538371, 0.5950547, 0.2653556  1.3330084, 0.6326284, 0.2821110  1.6107588, 0.7644451, 0.3408926

|RD|in 1077 2.89, 2.70,2.77 2.87, 2.66, 2.62 2.69, 2.70, 2.80
Donor Sb Sn

rq (Nm) 7 0.136 0.140

X 7 0, 05,1 0, 05,1

elrax) 11.857485, 13.01343, 14.169379 11.327101, 12.43134, 13.535584
Epme (FaX eV 7 15211775, 1.165837, 0.8105872 1.5217893, 1.166272, 0.8108923
Mepa (Fax) in 10°% cm™ 7 1.8098785, 0.858945, 0.3830333 2.0762080, 0.9853412, 0.4393979
NET(ryx) in10*® cm™ 7 1.8098780, 0.8589444, 0.3830332 2.0762075, 0.98534094, 0.4393978
|RD|in 1077 2.87, 2.65,2.63 251, 2.68,2.75
Acceptor B Ga Mg

ry (NM) 7 0.088 r,,=0.126 0.140

X B 0, 05,1 0, 05,1 0, 05,1
B..(x) in 10° (N/m?) 4.388991, 3.7002469, 3.1686667

elr.x) 24.3813, 26.75813, 29.13498 13.13,  14.41,15.69 12.42055, 13.63139, 14.84222
Eppe (Tl 6V 7 1.50370, 1.151259, 0.798233 152,  1.165,0.81 1.5226974, 1.167274, 0.8119474

Mepg(reed in 10% cm™ 7 0.178445, 0.1413515, 0.1145816 1.142563, 0.90505691, 0.7336523 1.3497457, 1.069172, 0.86668661
METr,.x)in 10" em™ 7 0.1784451, 0.14135149, 0.1145816  1.1425627, 0.9050567, 0.7336521 1.3497453, 1.0691719, 0.86668638

o

|RD|in 1077 2.75,  2.70,2.49 2.59, 2.70,2.72 2.82, 2.55, 2.67
Acceptor In Cd

ry (nm) 7 0.144 0.148

X B 0, 051 0, 05,1

elr,x) 11.999115, 13.1689, 14.33862 11.51747, 12.64027, 13.763073
Epe (Faxl eV 7 1.5245311, 1.16882, 0.813271 1.526878, 1.170799, 0.8149657
Mepg (P in 10%F em™ 7 1.4970169, 1.1858300, 0.96125108 1.6927886, 1.3409063, 1.0869583
NET(r.x) in 10°F em™ 7 1.4970165, 1.1858297, 0.96125083 1.6927881, 1.3409060, 1.0869580
[RDlin 1077 2.81, 2.90, 2.81 2.74, 2.46,2.87
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Table 6: In the caas,_.p-alloy the numerical results of Bagaw, = Eenorepeys Neomecom, and

NEBL oy are computed, using Equations (2), (5), (6), and (8), and (26), respectively,

EET
N:Dn":l:r[:"

Mromicdn

noting that the relative deviations in absolute values are defined by: |=p|= |1—

giving rise to their maximal value equal to z.92x 107/, meaning that such the critical
d(a)-density Ncppmpg (g x) determinedin Eq.(8).iS just the density of electrons (holes)
localized in the EBT, NEf o ( rasyx), determined in Eq. (26), respectively. Here, on notes
that in the limiting conditions: x=0, 1, these results are reduced to those given in GaAs-

and-GaP crystals, respectively, as observed in Table 1.

Donor P As Te

rq (Nm) 7 0.110 ryp,=0.118 0.132

X 7 0, 05,1 0, 05,1 0, 05,1

B, (x)in 107 (N/m?) 7 1.211940, 2.113713, 3.340137

E':r,,x} " 13.40073, 12.36481, 11.328878 13.13, 12.115,11.1 12.32723, 11.374288, 10.421345
EF, (raxleV 7 1.519792, 1.65574, 1.7954260 1.52, 1.658, 1.796 1.520700, 1.659221, 1.797930

Mepairax) in 10°* em™ 7 1.253837, 5.2253042, 15.858596  1.3330088, 5.5552466, 16.859958  1.6107592, 6.7127576, 20.372959
MET(ryx) in10* em™® 7 1.2538371, 5.2253028, 15.858592  1.3330084, 5.5552451, 16.859954 1.6107588, 6.7127558, 20.372954

|RD|in 1077 2.89, 2.73,2.74 2.87, 2.64, 2.60 2.69, 2.72,2.69
Donor Sb Sn

rq (nm) 7 0.136 0.140

X 7 0, 051 0, 05,1

Elran) 11.857485, 10.94085, 10.024226 11.327101, 10.45147, 9.5758431

| (raxleV 7 1.5211775, 1.660054, 1.7992452 1.5217893, 1.661121, 1.8009315
Meps (Tax) in 10° em ™ 7 1.8098785, 7.542577, 22.891429 2.0762080, 8.6524921, 26.259978
NET(ryx) in10*® cm™ 7 1.8098780, 7.542575, 22.891423 2.0762075, 8.6524898, 26.259971
|RD|in 107 2.87, 2.65, 2.80 2.51, 2.61, 2.57
Acceptor B Ga Mg

ry (NM) A 0.088 r;,=0.126 0.140

X 7 0, 05,1 0, 05,1 0, 051

B .(x) in 10° (N/m?) 7 4.388991, 7.0064952, 10.55177

Elrm 24.3813, 22.496513, 20.61174 13.13, 12.115,111 12.42055, 11.46039, 10.500236
Erm (r.x)eV 7 1.50370, 1.1631981, 0.756815 1.52, 1.658, 1.796 1.5226974, 1.662306, 1.802485

Mepg(re®) in 10*F cm™ 7 0.178445, 0.5702814, 1.4981699 1.142563, 3.6514435, 9.592603 1.3497457, 4.3135651, 11.332043
METr.x)in 10" em™ 7 0.1784451, 0.5702813, 1.4981695  1.1425627, 3.6514425, 9.592600 1.3497453, 4.3135640, 11.332040

1]

|RD|in 1077 2.75, 2.63,2.52 2.59, 2.702,2.71 2.82, 2.61,2.44
Acceptor In Cd

ry (nm) 7 0.144 0.148

X 5 0, 05,1 0, 05,1

elr ) 11.999115, 11.07154, 10.14396 1151747, 10.62713, 9.7367823
Eppe (TwXl eV 7 1.5245311, 1.665233, 1.806893 1.526878, 1.668980, 1.8125359
Mepp (T ®) in 10 em™ 7 1.4970169, 4.7842197, 12.5684870 1.6927886, 5.4098739, 14.2121250
NET(r,x) in 10 em™ 7 1.4970165, 4.7842184, 12.5684830 1.6927881, 5.4098724, 14.2121210
[RD|in 1077 2.81, 2.70,2.92 2.74, 271,284
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Table 7: In the cds,_.Te -alloy the numerical results of Baiuss, £ Esnoepsy, Neomcom, and

NEBL o are computed, using Equations (2), (5), (6), and (8), and (26), respectively,

EET
N:Dn":l:r[:"

Mromicdn

noting that the relative deviations in absolute values are defined by: |=p|= |1—

giving rise to their maximal value equal to z.84x10~', meaning that such the critical
d(a)-density Ncppmpg (fagx) determinedin Eq.(8).iS just the density of electrons (holes)
localized in the EBT, NEf o ( rasyx), determined in Eq. (26), respectively. Here, on notes
that in the limiting conditions: x=0, 1, these results are reduced to those given in GaAs-

and-GaTe crystals, respectively, as observed in Table 1.

Donor S Se

rg (Nm) 7 rg,=0.104 0.114

X B 0, 05,1 0, 05,1

Ba.(x) in 10% (N /m?) 11.24589, 7.242043, 4.132559

elram) 9, 9.655,10.31 8.631002, 9.259147, 9.8872925
Epme (Fax) eV 7 2.58, 2.1,1.62 2.5828887, 2.101860, 1.6210615
Mepo (Tax) in 10%F em™ 7 1.1006938, 0.3629085, 0.08210889 1.2479879, 0.41147264, 0.09309665
METrux) in 10 em™ 7 1.1006935, 0.3629084, 0.082108871 1.2479876, 0.41147253, 0.093096623
[RDlin 1077 2.63, 2.65,2.72 2.53, 2.70, 2.76

Donor Te Sn

rq (NM) E 0.132 0.140

X B 0, 05,1 0, 05,1

elra ) 6.8088533, 7.304386, 7.7999197 5.9556997, 6.389142, 6.8225848
Epme (Fax) eV 7 2.6047141, 2.115915, 1.6290817 2.6224569, 2.1273411, 1.6356018
Mepo (Tax) in 10%F em™ 7 2.5419800, 0.8381132, 0.18962509 3.7983562, 1.2523516, 0.28334748
NETryx) in 107" em™ 7 2.5419793, 0.83811302, 0.18962504 3.7983551, 1.2523513, 0.28334741
[RDlin 1077 2.80, 2.69, 2.75 2.84, 2.63,25
Acceptor Ga Mg

ry (NM) 7 0.126 0.140

X B 0, 05,1 0, 05,1

elr.x) 9.968548, 10.69404, 11.419526 9.117455, 9.781004, 10.444552
Eppe (EX) 6V 7 2.5551356, 2.078139, 1.6006033 2.5765572, 2.09697, 1.6173143
Mepal P in 10°7 em™ 7 5.4449915, 45690868, 3.8859101 7.1165903, 5.9717851, 5.0788748
MET(rx) in 10°° em™ 7 5.4449900, 4.5690856, 3.8859090 7.1165884, 5.9717835, 5.0788734
[RD|in 1077 2.82, 2.68,2.75 267, 2.62,2.69
Acceptor In Cd

rg (NM) 7 0.144 r5,=0.148

X B 0, 05,1 0, 05,1

B, (x)in 107 (N/m%) 1.5866282, 1.3950062, 1.2377251
elr,x) 9.0293303, 9.686465, 10.343599 9, 9.655, 10.31
Eppe (Eax) gV 7 2.5791277, 2.099233, 1.6193195 2.58, 2.1,1.62

Mepg (P in 10%F em™ 7 7.3270019, 6.148349, 5.2290386 7.39887, 6.208656, 5.2803284
MET(r,x) in 10°7 em™ 7 7.3269999, 6.1483473, 5.2290372 7.398868, 6.2086543, 5.2803270
|RD|in 1077 2.71, 2.78,2.76 2.72, 2.68, 2.66
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Table 8: In the cds,_.se-alloy the numerical results of Bagaw, = Eenorepeys Neomecom, and

NEBL o are computed, using Equations (2), (5), (6), and (8), and (26), respectively,

EET
N:Dn":l:r[:"

Mromicdn

noting that the relative deviations in absolute values are defined by: |=p|= |1—

giving rise to their maximal value equal to z.8sx 107/, meaning that such the critical
d(a)-density Ncppmpg (g x) determinedin Eq.(8).iS just the density of electrons (holes)
localized in the EBT, NEf o ( rasyx), determined in Eq. (26), respectively. Here, on notes
that in the limiting conditions: x=0, 1, these results are reduced to those given in GaAs-

and-GaTe crystals, respectively, as observed in Table 1.

Donor S Se

rg (Nm) 7 rg,=0.104 0.114

X B 0, 05,1 0, 05,1

Ba.(x) in 10% (N /m?) 11.24589, 7.70156, 4.8888322

elram) 9, 9.6,10.2 8.631002, 9.2064023, 9.7818024
Epme (Fax) eV 7 2.58, 2.21,1.84 2.5828887, 2.2119783, 1.8412558
Mepo (Tax) in 10%F em™ 7 1.1006938, 0.4290489, 0.13163547 1.2479879, 0.48646396, 0.14925083
METrux) in 10 em™ 7 1.1006935, 0.42904881, 0.13163543 1.2479876, 0.48646383, 0.14925079
[RDlin 1077 2.63, 2.67,2.88 2.53, 2.73,2.44
Donor Te Sn

rq (NM) E 0.132 0.140

X B 0, 05,1 0, 05,1

elram) 6.8088533, 7.262777, 7.7167004 5.9556997, 6.3527463, 6.7497929
Epme (Fax) eV 7 2.6047141, 2.226925, 1.8507437 2.6224569, 2.2390759, 1.8584569
Mepo (Tax) in 10%F em™ 7 2.5419800, 0.99086027, 0.30400345 3.7983562, 1.480594, 0.45425747
NETryx) in 107" em™ 7 2.5419793, 0.99086001, 0.30400337 3.7983551, 1.4805936, 0.45425735
[RDlin 1077 2.80, 2.61,2.75 2.84, 2.78, 257
Acceptor Ga Mg

ry (NM) 7 0.126 0.140

X B 0, 05,1 0, 05,1

elr.x) 9.968548, 10.633118, 11.2976878 9.117455, 9.725286, 10.3331162
Eppe (EX) 6V 7 2.5551356, 2.1929346, 1.8291247 2.5765572, 2.207637, 1.8384942
Mepal P in 10°7 em™ 7 5.4449915, 2.1364632, 0.66323007 7.1165903, 2.7923522, 0.86684006
MET(rx) in 10°° em™ 7 5.4449900, 2.1364627, 0.66322989 7.1165884, 2.7923514, 0.86683983
[RD|in 1077 2.82, 2.53,2.69 2.67, 2.83,2.65
Acceptor In Cd

rg (NM) 7 0.144 r5,=0.148

X B 0, 05,1 0, 05,1

B..(x) in 107 (N/m?) 1.586628, 1.0889615, 0.69396862
elr,x) 9.0293303, 9.6312856, 10.233241 9, 9.6,10.2

Eppe (Eax) gV 7 2.5791277, 2.2094013, 1.8396185 2.58, 2.21,1.84
Mepg(Fex) in 10°7 em™ 7 7.3270019, 2.8749118, 0.89246936 7.39887, 2.9031108, 0.90122328
MET(r,x) in 10°7 em™ 7 7.3269999, 2.8749111, 0.89246911 7.398868, 2.9031100, 0.90122304
|RD|in 1077 2.71, 2.59,2.77 2.72, 2.61,2.70
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