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5aAY) oda il A Buay Rial AEKH s Al e ) Salehsl —opm i (e Lyl
Zlsad) (e 758 Jolains Juadll 138 3 Ll cledsn g SV ASlu alsill Sliie by daala g
beal) bl S5 e Aaphll oda Jas ey ¢ S (0 5aSl) aa Lganed cannss APWaI3a & gisal

. daailads Jeall 138 5 Jasiosdl

: L) Al iy AT s 2, 1
: Bloch 4,3 .1.2. 11
JS5 o o))l 085 el Agysally HBLEN & Jaam s 5yl Bpulll) paibadll (e s
 ohle o Ll i il ) et 1 i SV e Vg ()osbl (1505 aliia
(1. 11) Vexe (F) = Vew (7 + R)

sl
Bravais 4l 5)ile 48 anji gt 4 R = [jdy + ldy + 3d;

AN ol JKE ey Wi (7)ol —casSd salal (s 51 dagall Al e [1] Bloch aglas e
gyl A b il BN e ggint 3 (1) A exp(iK7)iass

2. 1) ¥, (7) = w; (Pexp(ik?)

(3. 11) w, (P = w(r +R)
sl
Losbid (oY) Ailial) 8 agaaal) dasall g lad s ik
glaall Jalaa oo 20

$palall Al ¢ ot R
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ranid 4gysh Jedle Jlastinls layds oSas 1y (77) Al A1)
4. 11) w,(P) = X Ci exp(iGT)
: C):’T
famaa 2 M Can G R = 27mm 1o A jeall A sSadl) A8 £ el 2 G
(5. 1) W, () = X6 Crgog e KFOT
gl chlaal Jal o il cdlalas Jisi i€
lae K sladll ja (8 40 5SIY) dagall JIsa auy (e 5)all 2S5 My K Lalially dagall Jlga (3l

O dgana aadl 138 53 o3yl Aalal) AR san gl dagal) Jlgal dufyall 2as3 Bloch agykas o) o
J2]4s sSaal) A5

: (Frozen-core approximation)autal Alal) cu @5 .2 .2, 11

Cua ¢ g p<N e S Y oslall of Je [3] 1940 4 Herring g o) a5y
S 31l 58l 58 5 Al dea oy chen o Aastna Blall Ay liall sy SO AN A8 () e
SIS g S 3la Ailally Al Gailadd) alie cdlsall elipd 8 . 5SS
O il 138 25y 53 Aslal Tl e 55 Y sl (e Al s SN ) e Al
sl s SN o3 Catai Cam Algja s ausn 3 3153l (e Al s SSDU 3y SN asil
. [4] Frozen-core approximation sl allall Cujiiy cus@ll 138 e s 3160 (e Ll

.( Pseudopotential ) il ¢ gast) .3.2. 11

<) Frozen-core approximation aulall Alall cuyi o S (el agde iy o3 (b))
O ¢ ST sl A e 815l (e A al) i SSIVL Aalal) 4 g SV YA Gl (s
Loyl 48Ua g A0 g S e 3lill 55U (a8l (ymmy cansi b OISH () 5aSH Ay yla

(1. 11 J8al) L aylall lad) clis 50 e Jeliy o Jladll ¢ peSlly

Al [ailadll QA ) geSH
chall K ISl ekl sa Bpajd ARSI Cligall) pgane b (eSS ) praand 05K -

Aahidal) ALl Tl Y1 4 SN () all i Jlaninsd Sy of 1 lisas -
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538 Tase adic) camy S jriagpd Alabead Ja alayl Jal e bl o3a [6, 5] il o 6l
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O 2piB+6F 7 g
7

(7.11) o) =100 = | '
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s il allall alAN[10] APW 455k e laliu) LAPW 3,k (ANderson)csw sl sk
Ssw(MYL()  daeledll DAl ddas g K& e o0& MT 580 dls oL LAPW day,h
Cus APW dagylall o) dgnd 5 dsncall Alaauy (1) ¢ E; d8Ual deall uy (1) Y (7) \eliiia

s A Tyl gy (1) Jsall s

(9.11) [—ii+ Ui l(l+1) + V(@) - El]rul(r) = ru;(r)

2m, dr? = 2m,

b SIS Al Jsall chle ety

B —1/Zei(ﬁ+6)r* el
{1010 0 =00 =y A + B ] 1)
ARG L) gl i L 7y () Adlall gl BE,‘[E O alaall
Jlesid (K € Aubinall Gl (e DL il 3 Ey A8 Jal e 24y () ) 01 s 1)
LS e laall (S5 Gy L 5staal G Slady LG
ax.m w(r,e) =u(r,E;) + (e — EDiy(r,€) + 0(e — E})?
s ol

ou(r,e=Ey)

w(r,€) = —-

Al el Wl s 0(e — Ep)?
: FP- LAPW Jalsll ¢ gaslly Wi 5aljal) 4y gincal) 7z 15a¥) 48y faga . 5. 11

Cm et A [12, 111 FP-LAPW - el yeaflly Lo saliall dygineal) 7 )ga¥) Ayl
daly o ) Jlaad) 8 by ol gea ¢ Ay SV clindll 386 5 FP JalS)) () saslly LAPW
Vit ( MT) 3,80 Gualall 38015 V) dpil) Akl () 5eSs dadi 5 aladl 380 038 .M T 5,80
saginl) Adhaiall 8 (g)e8 Judlu Jleainlig MT 3,81 Jals 488l Aoy dalaal) iy
ch* Pel
Yim Vit Y (P)
tp 2 V L Jlaguls iy (12.11) 3okl Jlaninls p e ) Sy Jialls
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Abstract

In this work we report a density functional study of the structural and electronic properties of
the some alloys Zrn, AlAs, Al,Sc and Ti;NiAl. These first-principle calculations have been
performed using the full potential linearised augmented plane wave method (FP-LAPW)
within the local density approximation (LDA), the generalized gradient approximation
developed by Ernzerhor— Burke- Perdew (GGA-PBE) and the new version (GGA-PBEsol)
developed for solids. The calculated structural parameters like the lattice parameters, the bulk
modulus and its pressure derivate were calculated from different versions of the equation of
state (EOS). One can appreciate the good agreement between the values obtained from the
different procedures. In the ether hand the calculated structural data. For the electronic
properties calculation, the exchange and correlation effects weret treated in addition of
agreement with the LDA, GGA-PBE, GGA-PBEsol by the Tran-blaha modified by Becke
Johson (TB-mBJ) potential to prevent the overestimation or the underestimation of the energy
gaps. The obtained results are discussed and compared to the available experimental data.

Key words: first-principle calculations, structural parameters, cubic alloys, electronic
properties
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