





9 AL Faia NESAR
S ¢ Al

S b gl Al

L Olsie

ZNSTM Ul sl punhliza (2l ga (5 5l dallaa

D sl

a1 R

3B oo ol ja fiS0
2B 2] ) daaa jiS3

ﬁJ\wMJSQJJ.:\i\QﬁﬁJ\wMJISMUQQQ
CRg=

AR AR



9 AL Sala NS
S jed el
by 1R alA Al ) Aal Gl

DO eis Cuad

ZNS: TM sblupas panhlita al gd (5 ) 580 Aallaa
u.)QjJ\ JJﬁﬁJ\wMJEdJM&\%#jM@ASMﬂQ\/\\/Y\G t.uu\)d

b & 18 Gl 388 L, Aa by

ﬁglﬁ\m)ﬁa;éa\)&&fujfu

3 (533 i ye 3o 1 Sl gila Qb g 0l
ald

S PHEN PREPIAR S PHEN Al g als

A EEREINE P
Pl el s SR ERREE

B O P FQRERPRE

I P EQRERPAE:

I P EQRERPAE,




g e led (o0 ol ol ) el 9 ;ST (ped | 4l LY )

alizeo ()l)93 13 45 (6 juel Cuzme Sl (5 den bl w piie ol g 0y died)l pame -
] asgal cpo o |y sy 49 b el g 3l sols plil ol S35

9 ou § ojly LS ol Casl ogy (0 e g olpen Jrazs Jobo pled ;0 45 wilijgs juned 4 -
50 1y g 98 oo platial 1) T (ol slae g awlid (oo 1) crialy (O 5 0)lo QLT (2D 59 530

J.JL»)‘sALg)L: u;JLC J‘M‘QUM) o‘)



1803 9 S
3ol 51 il Gl 4 1y 4l bl ol B Sl nl, 83, 1, byt 45 ol ol 5 bl S
) 0,55 0 lgen a5 0B al plasme 180 5 08 ol pdiye S GBI Clix ¢ 095 slosal,
ple ) (P b abzo il lo aliS 5 pgls lo ST L g ool )8 053 oz g il 550
5 Sad JloS Wl oogr asl 0Ll cul JLeSTy plosl jo ousy GLa ol 5 Losal; o)lgen 5 03905 555

.ra)‘.b ‘) L;a‘é)».\ﬁ



eyl caio oKl S oaSiib Sy jud o3l ars; wi)l Lwlin)lS gemidls Loy @) il
$58 slaal, cos ZNS) TM sblw poud cmublise plgs (55955 axllae asb (Ll osiwss

eyt o weie (21 el pl dozmo S50 90,8 (Ol (LA o

e )‘0)9.’5).3 Jlal 9 Cove )l 9 O PR r:l.')u‘ wl.?b_v‘ Ja...qj.v 4ol ul.vl; U"‘ 3 ul.o.».vo
c ol oo slizl oolaiwl 090 a2z po 4 S0 lddze o oot gls 5l eslanul jo
a2 )0 ikl b Shoe g5 e S8l o ln 6,00 08 L og hawg 5SB asl (LG 5o zyaie s
- Sl ooz @l >
oBuilo>> ol bz porine OVWlie g adl (oo 0g,0ls Jxio oBuils 4 e I cpl (gaine Gei> a5
. ey doly3 Ol 4 << Shahrood University of Tecnology >> L 4 << og,0ls caio
5|z e DYLEe 40 3l 0oy 138 50 aels LU Lol zls (j0,5] Cawd 4y 40 a5 gol,8l pled (sgine §oh>
c00,5 o Culey aob L
Lalgs ol oo oolital (LT slgzdl L ) odij 09390 51 a5 (60,190 10 « asls (,LL ol plowl Jol e adS” o
Sl o0 wL{-) é)b‘ J}@‘ 9

oolainl b azdly cwyiws ol 3l saseds Sledbl 059> 4y 45 (6990 j0 ¢ 4al Ll ol plol Jolhe 4157 5o

s el 0als Sule,y Sludl DB Jaol 5 lales ¢ gylo5ly Lol Cal 0als
&b

gxuils gLl

i @3> g s el
5O eaide 955 4 b Cdlas pl wil oo 09,0l Jeis o8l 4 Blais (g;wl oads aislo Ol
Call oad jlre g e ;S gy del LG 50 Sezge gl g Sledlbl 1 ool




o..\,,S.‘g

b oan¥T (sgy0alpn Gllojars oS5 uebline plss 5 S9xSIl Ll o asl (Ll cnl 5o
Jad o el aid S 13wy p 0,90 %1254 %12/5 . %6/25 sloaws,o L Fe s Mn « Cr alauly ,olic
5 Sl 0090 5 &l las olge cwebline a,kas o ZNS sLlu jos 0550 40 Jlez! job 4y o
S5 SYolae s I (ol 45 rans b Bl 5 gl 4oy IS (o ka5 ol @ g0 Jod
Al O%es by a8 S O jno gla)lS 5l 55550 po Jad 50 Cenl odal Candy pd — 55 00
¥l g Al oo nilgns (G528l 5 purblide olss (6,555 axlllas 4y p)laz Jad 50 upes 5 05
o ol 5 55 g8 abaly pobie b aily

oolail wil oo gl JB> b 4y i 4l 5 a5 Wien2K SlewlesS 51wy ol plxsl 6l
09I B8 (Jols o8 5 (GGA) 4l et el o) 5l Slawloe (nl plowl 6l wal 00,8
- Cowl ool oslaw! (EECE) avuwos lo

PP a8l Coll LS 090 Al 50 punblise o5l (il L oS ols lis aslllae (pl Az
Gl oSt ol oun T (sl diged 51 Supm 53 AT RIEIL a0 pokar . 098 (oo (elaie Bl i
FBL (o0 59y 05 b dlie jo polie nl (g Eld (09 2SS Jdo 4 ol (nl &5 Wb (o

Pl 5 o8 50ls s aboliial 5 oaboliins b (5T urblitos 8 SV ey S (5551 sl
sl porbliiog b oy 0,Lal (glaso,s lil 4 5T 5 pa,S b odn¥T go,nilons SlaS 5 aly

s ol boliseg 3 5T 5350 b ooV diges a5 Jl> o



L ooV (59 0uilgum slo diges g3l dns b, Silis « GluS 5 opl IS slo > JE> ()
b, ol a8 wols las b aiged ol Sy gl cdls JEx el 8 5 pg,S cenbline slo ol

Gl F@y CF ol yolic d Lo o) 51 30
Fe s Mn . Cr uobliw polic b sVl 55 0uil5m sl digei (6)le,ldle dcwloe 5l Jol> ol

Cawds (§)lg BB polae puizred . Ail oo peiins (§)le BB sl LS 5 pl a5 wols ylas
o 1 Hloul 50 50 ls ages 51 oo ol sl 9 YU el 40 by o (6195, Lo Slloe 51 ookl

DXy Dglate [S50SS L

o 50T g pe,S YT woys Gl b oaS ol lis b diges cwablie slaglias awlic
550 b oo VT iges sy o e a5 Jo o wl oo ialidl (SosS L oo 4y cnnblise

g omeblioeg 8 (GT ¢ ublieg,d slajls ¢ atncon sla s 2SI 580 Jols o ,d5 ¢ Al guoss

omablisal



a0l LU 5l & P OY o Candd

S9,S olgs addllae " (1391) . sl ploese « Lol aie ¢ 8,8 g0l Ly oo, ]

St e Oyl s AVl uil,aiS " alanly I8 L oo VT 5o 0uilges cboliiog

Sl g po,S LT 51" (1391) L eunl ploesme « (Lol Laie 0,8 goplt ey ol 2

39585 ¢ oyl JE o3le uilyiiS " ZNS ibliie olgs g s,



aoddio ] Jol Juas

2 et 0 asaie 1-1
T, &, ombline glabls o 2-1
Db o511 58115581 B 6ok sl 3-1
B et 10 &l sl 4-1

T ettt ibliae 1-5-1
B 111111 b boliiel iy 2-5-1
N lo oablitas,s 3-5-1
100 sttt o eabliials 4-5-1
100 oot Lo eablites 5oL, 5-5-1
100 oo s lo eeblite (s ,5 6-5-1

LB B0 aesie 1-2
L7 s ————— .. ! 035 s S0 > (ogilsS g, 22
T ———— solel = o9 s 3-2
N Sed— 55, i 4-2



25 11100 S b ks 6-2
20 1 o — ey 4l 7-2
T —— RS — S pimgn sLlad 8-2
2 oB9S — S pimgn ol b 1-8-2
B0 s RS — 5 pimgn pgs anad 2-8-2
R, = eSSl S5 e¥olae 9-2
35 e o — Jols 65,51 @b 10-2
B et B 0 oy JK> oo ,is 1-10-2
OO 4l ot s oo ,i5 2-10-2
R —— B35 — 99 4Bl peend o s 3-10-2
T, & e slo 2l 4-10-2
L o — ogS O¥olee > sla g, 11-2
L (APW) wsly sgus <55 glgal bg, 1-11-2
AL o (LAPW) s a3l g oo glgal g, 2-11-2
B2 o (LAPWHLO) xige sl Jlin gl b as 4l sgege <55 glaal L3, 3-11-2

Oly%s s, 0 sy9 0 pomw Juad

N &5 oldlas 1-3
N (ZnS) Al g 0uidg 1-1-3
AB .ot e DMS 5, a5 5 & 50 s,k sbo,5 5 5 500 2-3
Y ZnS.Cr 1-2-3



- ZnS:Fe 3-2-3
T, ez Slalllas 3-3
D4 et ZnS.Cr 1-3-3
£ TN ZnS:Fe 2-3-3
B0 et ZnS:Mn 3-3-3

B 1o ——————————— el oLy 1-4
B5 st 55 o el b osls 4 1-1-4
71 oemmmsess————— ZNSTM slablo yors onbliie olss ) 24
TL s ZNSTM lable oss 4l <l b 56 1-2-4
Th oo g il dolna 2-2-4
B3 (DOS) eyl > 3-2-4
83 1. — S ZNS bl st 5 ¥l JEs o, 1-3-2-4
86 s bliie yolic b oo VT ZNS ablisn plys § oV JS> o,y 2-3-2-4
9 . ZNSTM (clables yoss 1 smblite gl glitS o), 3-3-4
R — Sy Al
100 sttt e



JUC s o

B sl Saj oo sl (1-1) s

Slals s ol oo uSCis  bg5 i 00uSo K5 a5l ;90 5l AT ol g9 (oS i Jlsle 1 (2- 1) s
5 ......................................................................... Cnl um Ji:.’)\b dl ‘ 4.)[4 Lgl.lb)dx g;'l'ér‘-" bl.b}d.Js‘ JLO.».)‘ )‘éj.g ‘ti

B v ool o0l Gy as alingags o0 glsel L3s, b aS ZNS ¢ g ksl (3-1) s
pgd Jas

A0 o ———————— L@o;O”eZ”‘Gali.'l_?wpbﬂdg»bkj}lwu_i&iﬁ(l-Z)Ji&

Py Juad
T — A 9 aeilsm (5)ls sl ( 1-3 ) Jss

Ol sl (00 YU ()l ¢ 25,5 L 000 VT ZNS (glo digei 5l (sl kB b (gl sl (2-3) S

L £33 b oaa¥T 55,0005 IS V> Sz logai (3-3) U

(o by el (G 550 125 L s VT (55,005 digod (510 (sl (el b (gl ,Lslest (4-3) Uss

49 .o (ZNSIMN) 52556 %125 L )] 00T (59 008l ges V> IS JE> Jloges i (5-3) U
50 YU by el (06 0l sl (< ZNSIFRA 05 (610 (sl kB b (sl b5l 1 (6-3 ) s
) (ZNS:FE) 5,21 %25 L 0aYT (59,009 S5 9 IS V> JKs> Jloges: (7-3) JSo

SV —— AL g5 oz (59,0l gan 00 VT digas () 4ot ol 5 () (s)ls BB anmlia 1 (8-3) Jsia



(V. Cr,Mn, - alauly @58 b oun¥T (g )oilgms (sl p uablinag 3 (&1 g Guablineg ;b 5l anmlia 1 (9-3) s

31 TN Fe, Co, Ni)

DD s ZnS:.Cr sls 4503 XRDGL ¢ (10-3) s
55 s ————— ZNSCr slo iges slo Bl dopo cuns p aSis eoli (11-3) IS
T — £S5 LoanVl g Lals sl diges i il (12-3) s
< J— S99l gmr LAl Aigei b dunlio 1 00 VT (glo diges (5,15 B Sl jlages 1 (13-3) Jss
BT s ——————— ZnS:Fe sls 450 XRD b1 (14-3) s
58 s ————————————————————,——, oo anlllas ZNSIFE slo wiges (oo cids 1 (15-3) s
59 s ——- Sglite LY slass o L ZNSIFE la aiged wilowy ail> 1 (16-3) Jsio
B0 ot ZnNSIMN w405 XRD il (17-3) st
61 ... pg,S g 5550 U0/03 L oau¥T g Lalls (59,0uilgus slo diges sl oas <s XRD slo ks (18-3) s
B2 o Soailaw 0oV 5 Lalls slo diges ilony ail> 1 (19-3) s

el Juad

B s A ZNS 650 48 o e IS 5550 Sl 1(1-4) s
L — £9,5 h25 L oo ¥T (65,0l diges 0 pan> conzp IS (6550 Slyis 1(2-4) s
[ — 7550 25 b 00T (59,00ilgms digas 10 02 o 2 JS (65,1 Dl 1 (3-4) S
75 et NS a5 aiges s,lg,tle (4-4) S

¢ ol sl (G GBA )5 31 oolicisl b urboliiog 85 45 ZNS:Cr(8.25%) aiges (sl izl t ( 5-4) Ui



¢ ol sl (G GBA (5 5l ool by upbliies 335 50 ZNSICr(12.5%) wiges s ,lsi bl (6-4) IS

oty eyl () (GOA o5 3 ool b aboliing 5516 0 ZNSICI(25%) wiges os,lys izl ( 7-4 ) S
R Y Gl (&

¢ ol sl (G EECE Ly )5 31 00liciasl b upboliiog 856 15 ZNS:CH(25%) aiges (s ,lgi sl (8-4) U

] (@l 0 GBA (g 35 31 onlicial b boliiog 8505 5 ZNSIFE(12.5%) aigos (sl sl (11-4) s

L — YU Cnel (0 0 ol
79 s GGA o, 5l soliusl b uablineg 3 5156 10 ZNSIFE(12.5%) aiges (o)l bisl: (12-4) s

¢ ol sl (Gl e GBA 5 51 ool by upbliios 335 50 ZNSIFE(25%) aigei (o)l ksl t (13-4) Usis

B0 e 0 YU el (o
SO J— GGA o, 5l oolisl b ublineg 3 5156 50 ZNSIMN(6.25%) wiges (5,19 bt (14-4) s
S R— GGA o, jl oolital b uubliieg 3 5156 50 ZNSIMN(12.5%) aiges (,lg sl (15-4 ) U
81 i GGA o5l oolital b uaboliieg 3 5156 50 ZNSIMN(25%) aiges s )g sl (16-4) S
81 i EECE . &5 ;i ooliiwl b uubolizeg b 5156 ,0 ZNSIMN(25%) aiges (s,le sl (17-4) Jsis
C K —————— AL 99uilg 51y oad e 5 oV SR> 1 (18-4) s
----- &9y 1P s S sl Jinygl S5z sl 2l ISz 5 (YU ) (5550080500 IS V> JIS2 0 (19-4) s
B4 s s 1111 80



Ps S iyl & oo S5 slo S JE (izmans (Vo epel) 05,068050 IS V> JB 1 (20-4) Jss

(e P Jbeyl (20 S Syl (Al pg,8 051 %25 L 00 VT (59,0ilgm (S5 5 IS sl 2> &z 1 (21-4 ) ISCs
ol 2 5 5 A JB U sle > Sz 50 e Sl sl 51 S0 8 epe dnnlio jslate 4 pg S @3l D Ll
B8 s BB Sl 00l salo u..aLo..nL:b J&w

YT (0 HB125 3T b (5,5 by ot 5ty aiged 35 5 oI5 sl il S (224 ) st
< OO %12/5

ooliil b (o« GGA (g, 51 oolicul b (Gl « ZNS 1Cr(25%) wiges 52 5 LS slo o> JS> 1 (234 ) Jss

L (%6125 VT L () 555 b oan¥T g 0aily slo iges (J32 5 IS slo > JIS> 1 (24-4) IS
5 oolial 25 zg¥T G (i (5 « 5l ot dmslono GGA g 5 31 ooliciosl L a5 425 2y ¥T L (z %12/5 2,y
o sl a5 arlons EECE o s

L (2% 6125 LT L (@l ol b oan¥T (g5 0ilsm slo diges S3> 5 (IS sl > JBe 1 (25-4) s
T ol 025 T L (5« pbliiog 58 5 1205 3T L (g psblitos s T 56 5 K125 eyl



Jolos Cow pid

Jol Juad

T — H-V1og 8 LS 5 (S a8 <ol 5 (55lg5 BB polie 1 (1-1) oo

po Juad

BA ..o Ol%s a5 s el (5155 6ls by B 5 aSds sla el polie (1-3) Jgumr
A5 .o LDA 5 GGA i 5l solinul b (g,lg GBI5 5 aSes coli | (2-3) Jsox
Y A, ool Oglate VT Glads ;s (sl oo dmloms a5 <ol poliet (3-3) Jguo
Y ool Sslite YT sbaas s gl odel Ceny (6)lss B iolie (4-3) Jgu
L — £35S 5 Ko b (59,00l gm 0an¥T g LAl (sl diges (slp a5t <ol polie 1 (5-3) Jgor

el Juad

05 i LS5 51 s o o Fe s MN L CreSoZn (o ol Gl o il glads polie: (1-4) Jgu
L —— S99ty 00 ¥T (5la iged 10 0uisS &S5 polie S glad poliel(2-4) Jgax

o2l e pg,S Sglite alBl slads o LoVl § allB diges 6l sdwl Casds a5l sla coli polis (3-4) Jogu

T2 s GGA o5 ;5 walises cwblise sbajle ;0 ZNSTM e JS (55,51 1(4-4) Jsomr
T2 s EECE o, o cilisee conbline slas 0 ZNSTM g S 65,51:(5-4) Jgax
73 GGA o, ;0 alize cublise slo3ls 0 ZNSTM i a0l > JS (6550 anlio :(6-4) Jgo
73 EECE .85 ;0 alise cunblise slajls ;0 ZNSTM e a0l <l S (65,5 anslis ((7-4) Jgo
B2 s ZNSTM ab cdb> b 56 50 s )ly S polie: (8-4) Jguo
L PR———— 550 90955 « ool (gmbline lo (92 b osn¥T (g9 0nilgun cuboline,gliiS : (9-4) Jgoar






Jol J8

4020



doddio 1-1

cCele T by edle ¢ Lo g Sl sl (6,5 0y J S Sy il Cato p3 ol un
Dol p S Gl ¢ el d el sl bbbl cole a4 g o Caio ) slajlal il
SleS 5l Caio (pl o 0,5 o)Ll matzme slajlae (FuSy Gll 5 (Brae ol JrelSe Sl
So35) Sy b oS sles Lolts wsl o )T as sl p3Y (53955 Vgl 45 390 (n ool

sl (b1 sleo
Sl BB L al Sl s &5 wes oo Gl pgas (nl 0 B D90 ok Sl
L SlS 5 onl ol o0 a5 el ol YL 105 sles s w0 lis 095 5 (6 5YL 1S sleo 2555

RN

! by owabliio glaLLw pous 2-1

&9lge adg 4, Gilgs o (Cr, M, Fe, Co, Ni ) aawlyolie b bl s oluS 5 2]
bl yos Ml SLuS 5 o 4 a5 s oo olid 3555 bl cools a5 Wgd
C 55 oo (DMS) o0 33, omnbolise

09,5 SluS 5 Wgd (oo oolaiul Al oS5 leie 4 e DMS adg 0 o5 SLS 5 5l aiws S
CeblB S 5 ol SLEL o sy ot S5 SIS sl 05,5 ol SluS 5 L asies 11V
Sladad col gl WL;A Gluails OlaS 5 ol Jdo e 4y a5 lo 1) BUT glos o S el
Joaz 5o OS5 onl 5l gam 4l cill 5 @)ly S aiil oo (SeigrSlgnl g (Sidg e

L ol 0 3,155 (1-1)

", Diluted Magnetic Semiconductor(DMS)



[LT1-V1 65,5 SlaS 5 (B a8 <ol g (o)l S polie ! (1-1) Jgor

aigel (A7 )ass et (eV))ly 5
ZnS 541 3/68
ZnSe 5/67 217
ZnTe 6/10 2126

i 4 Sy ZN glo @3l o el V] 65,5 S 53l e bl yord 2 (ZNS) (85 el
Slp &5 Jo o el (3d,45) (55, S Y (ool slo Sl gl il j15 sl Jgaz VI g 1T og S
00074 g glas § yogl 0133 ol glas « 30 esloae lylo ZNn o3l . el (35,3p) S o5l
Sy gl g el 0101 ol sz 16 wbae slls S ol alloye cal gl
AR R W LA P ve U | 3168 590> o 5L sles s oole ol s,y BB [1] conl 2eg5L0/184
D8 g gy Cal Blad Sl b e zae Jsb dgus 45w e olis g le S5 oyl
Sl LEals e ilgs go alie (pl 45 0Bl oo 698 limny S S 5 (nl o3l G sladisn
8,5 il az 50 1718 5505 10 oS 5 cpl gd sloo w0l oole opl (5)l55 B 090 oy 9 2le,S
2;55-‘-‘-" slo aladl> 16%—*55)5-"" s Jolw el o solatwl gl cmbio glauails oole ¢l ]
S5 B o5 o a5 b ,%es gl [B2]utl oo Fiis (gla tales a5 b eunlisl ¢
slos Lol Sl cwobliae slo @3l b sole cpl (VT & jgo 0 a5 040 oo (S Ui oole (0l
Colu gl Sog il Cano o 1) oS5 ol 5l eolawl Gl g axils 09z g dlas pl o (5,55

1 .5 . .. A .
2591 (50 @213 7 qurblite (slo aladl> L lalad

. Solar cell

. Optical memory

. Reflectors

. Panel display

. Magnetic memory

o w4 o« -



Sk, lw 3-1

D9 gl ZC‘iL“ )59 55 D 14—‘-14. S (oS HliSlo 50 b wlgs co (59,0085
S 2,0 (FCC (6 4l 1) SO (55, 45 998 (oo yebite SIS cnl a4 aidly S LS 0 (59500405
oo sle @il 908 o )3 Wil S (01/21/2)(1/201/2) (1/2 1/2 0). (000) sl 5% 5
b4 > U4 Jlaie o Jlad Job j0 4 5 (nl o5 908 00 )13 55k pgo FOC oS 05 G (s
5485 15 S la ol 5l zailer o S50 ZN @l e Jlsle ool jo . ((1-1) s ) og
i sl g 665 4 il ol el lice (gln e 50 ZN arled 55055 Lz glls S ol
S olElo cpl )3 (g5, dniloms ] oo ey Hi3les ylas b« wigd b 4 > 42 LS 5 ZN 3]
15 89 yteilgs oxSoylimle a5l o ey 09,550 368 4 s SISy pg xSl 5/409 Jass eyl

Sl 0als ooly ylas (1-]_) s

[4] ail Sy oo sl (1-1) JSs

. Zink - blende

. Wurtzite

. Lattice constant
. Band Gap



T . Ll e L e e . .
Tl Ay aS el LSaS T (LBeS A oanSy S5 At 5 99 5l Sl D99l L0 (65 05
(213 113 0) oKl> ;0 e oS 5ZN sl &S plo sl oals > al> © jeoeo Slaal o
who a5 S ygo pl ol g,z B sl jisle ol WS 3 (213 13 38)
ools lid (2-1) JSo j0 (g9 0uilgm 95 i Jlslo . canl oad abl>l S ol gz Lwys ZN

SISy C=FITE Ay ambeVIAT A s cle ol o)l Jlle ol o o ydeilans o Cansl 0

caslb o 37T eV & s

oyl Conl oad JuSas bgF i 00uSy S5 S ) 99 51 45 Cul D99 (65 i il (2-1) JSs
[B] el aio US54 O« 4y csla o bl bliis ads) JUsl o £

" . Hexagonal close pack (hcp)



sglie Sl &jgg LSl )0 VTAZ K (glos )0 5 aily SCoj jLisljo ¥o e K glos )0 (g9 009
Loawslae jo )lsle plld 0,8 oo S0 U1 glos jo auly Sy jLSLe aSo) Jdo a4 0e oo

el 5l Cole & g9 sl

L 6le s L 4-1
el i (54le8 B Glls S 5 pl a5 wes o plis (g9 0dlgn alls Al (glg0 LSl
S > ol 5o (il Jlgs )3 dieS g Syl Jles 50 ddin a5 Sl Lire (s eiitens (5,198 BB
Gl Sl 4 Sedys Jls 5l aS ¢ g SIl e s o a5 (LIS abais ) leSs (g5l
S)ly BB lils eole cpl s aws oo plil €S > o3lal jo o e |y Jes pl WS o0 IS
cloal og, 3l esliial b 4 (g5 auilyms (6lgi il . abl o <y 33,5501 3168 o3l 4 paiiane

[6] coul ous asls o)las (3-1) Ui o canl ooy dulone (FP-LAPW)? s azil sgug 0

8.0 _ :
i . == ~ -<:,.- W
4.0 — '._{h%_::::
&
© 0.0 _
SR E— 1 =
E __' - . --—“—__“‘—-____F_
—4.0 — ) - -l |
e o i |
_870 _—
120 e |
W | A r A X Z W K

L 6] el saal oy as il dgeps <55 glaol g, b a5 ZNS aiged (s lgs islet (3-1) Jss

' Band structure
" Full potential linear augmented plane wave
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Abstract

In this thesis, the electronic structure and magnetic properties of transition
metal (TM)-doped ZnS semiconductors have been studied by wien2k code.
Cr, Mn and Fe were doped in this system . TM doping percent were 6.25%
,12.5% and 25% . In these calculations, we have used the generalized gradient
approximation (GGA) and the exact exchange-correl ation electron (EECE).

The results of this study were exhibited that the lattice constant of the samples
decreases as the magnetic ions increases. Comparison of the tota energy
between the antiferromagnetic (AFM), ferromagnetic (FM) and paramagnetic
(PM) states were indicated that the stable phase of Cr and Fe doped- samples
is FM while for Mn doped-sample is AFM. Investigation of the total density
of states of the doped-samples showed a half metallic behavior for Cr- and
Fe- doped ZnS.

The results of the calculation of the band structure for TM-doped samples
show that all compounds have direct band gap. The values of the total
magnetic moment of the Cr- and Fe- doped ZnS increases as the ionic dopant

increases. The total magnetic moment was zero for Mn-doped samples.

Key words. TM-doped semiconductorss TM- doped ZnS- Generalized
Gradient  Approximation(GGA)-Exact  Exchange-Correlation  electron
(EECE)- Anti ferromagnetic(AFM), Ferromagnetic (FM) and Paramagnetic

phases.
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