
ISSN: l8l3 - 1662 20t4 ( 2) t9 ,oAt r!.t o'^u ib

.Liintl ,g.r3itstl 3lirtl inJEi {Fsidl ortsll '3!i dlf:jl irlrlts# i...!l
.lrU- eJl,. u{il

jttt , *)9 .:{s t-s | ,pt ,9ls. 
"qLa- 

t .+ -;
(20131 1 122:&{8 &ir ---- 2Ol2 I 1 I 4:ru5-$ erJlr )

s'ilrll
li $ i.jJl \S+ :.ir. f.i,J,L pt.ri:-t-; (upt-[ ii;. jl ir.:rtl i+i6 r!fi) p]r.fil irrJ 6t:iJ c,ljrll Jn iSrlSJ. i-!, i
Al-ic.:j t..l.l lr^ dtJc r'.r. - qrlll eJEill Ob oJ., lO&ll (l!.Ji .&.. Ji i4> s.I^,,rr'.e. Jl l-ilEq:rl!.l"iJl g.lilsll
: iir.J eiiJl .;* ise llLJl . \A$l i,r3 LsiJl {.,r3LJeSJl'Urnl qn.$.. Jillj ja3. I 

'Bl6J,K &!. s]c r&3.&.. Jill -f.}
rrl r.J.lri .:t .,L e-1, aE& J&: !+-J,I :2 ' .j i;o, eEJl .i. arlJ rg:Jl .1lJl L- Jcr . l.rL ..-. . jlll ai .,ill Lr"Lll
!,Jrj !r.a rl\J .irJl jLil L: . rD LJs "L-br-l dii-r u"L!l ii,!. r JriilJ Jr- di :3LJl &rb t ls JBr 6Jpiil 6r! Lts rlrji

. ji 6!iJ')-i. n a&-ll o$ d{ (1L)L.iI

t4r.Jl

slo r#b i,lelt,\l alyI4,l5l t4lo ifi.-)tt l,-. )l ,,r,-rr t+,t$'.Js &lJg (J1" r&J irrt -! ifi.jl i+:.'!l ie6 iJ

(,L .'.- L &lr.Jl .:r. ul . -.-Ari,J i&.ll 6!i dE 1F+l!- ,:'.r!tli:-J)l C+--1vr i-r:sJl 4!Jl..ucJ!,($.-.JiJ
ijy-,J+l ir. ryd) '.JA+ll eJH".Nl c,!f .=+-j io-x -, L- oJ,J e.+ J'r* &oiSLJl .Jri.nll L-,;r . jli.ll l"i..L kj.
iri,-i.l!, i+{rill irill 6$ e,,-4.} ajJJt &tCl i-!rr dr-Jl * e3I rii. jl l}:t)l C!.-1 alr .ll-31 t+-j3ll iLajr

(Al) arr.Nl ..r- dil-l \i: rl g.1i!31 .!li-!l f.i$ ,rr rJ-+.e!.rJl eJ'.rr+ll orLJ 6!i,,!.1iLDi dFr.iL

: $lXl e;:.ll j.!l 1nr. jl i+.})l r.:"1 ; crr&l r *--, L,.)llr dirJl vibll 'r.+ll e ,.1 t,+ .dlrr .itj-l ;r.
. ( .>r ,:1, ,q-J ;LJSlt ar6ll 9!lr',Jsll .rlrJl .l i+njal d{}ll JJr dl-Lsi, iiijl 1r.>!l .u ,rL &--Jl

. 9ILJGSI ar6ll lri di]Jl a.rs JylJli l"ii .2 .o^ iFl--! ei+nl .jLr-l pl ;- 1iry;t ir2y1 ;16;
,,. r.lrdlt !.r.Lyl ii.tr j..;'r;.-sl. I J$- crr {-lill LLJI .3 ej! '<tYl 

. :r:tl iL-bJ [4,5] Joule efect &. Jifu. rr+]l
. iji+ll drUJ! r.JL 1-rIJl nl$Jil i4 JdJ d6l (Electric bombardenent)

;t ls]r d"rnr ll"-rlJ .[fl High frequency method)

.rJt ll iJll"ll , rrl. I iJl .lsi-l,J .[8] (Electrical arc)

g:yiLsll X5;Jl rg,! -,l . tgl (HiCh power laser beam)

)rr$1,. Il01 (Cathodic Magnetic Sputtering) J.ii-ll
(Sputtering) ibJb [l l] (Vacuum vaporation) ,r.-l/

.tl3l (Electrodeposition) .jt;r6sJt 
., r sl! [2]
J-lr i,1ul

:'lrl i{,t+ J.rt ..l.ls-.!I g-)!pjr 'r$l fS!-, Ul
t ! rl.i jl-{+ ,r-JE t'l"-l_ri lrJjn ..3 si! . l.uJl qrJitsl

,,r! (t) J-, LE.}lt s. e-lb (Balzers coating system)

isrl.s]. 
"L iL L.l,rll &L,Jr J^l+ll +. \Ell ,!-

crlF ,,!_r . ri.+ll 
"_)+5 

Jii,lr -._ri.,3ll i.ir,-!l c{rll Lllsil

;rtri j Eti i-riill ..)'.. , rl . i! i.ll 6l!11i-ir6. jl ,\j.riYl

JL* ' ,. <b: &r d,- ,++il ') i - (}-i'lr ur'3sjyl Jt-
il.lrl lloE 6rLU d.l ,. ,;t{xS ,Jt1. .,L 9.r_1e ,r-J" L;-

&.-.X ln l& ;.bLll .:a &.s:-l dlLJ . nOl g1its]t

)rL U &lF .L $,.: i-!&ll .r Ol . ij,5. jl :J-ir!l ,Ja
6J-[lb .t.,Jl jlll L- < . '.J.nJ ir!,ll 6ljJl .,! ,3 slc

ai, .rjll cJpt-)l ej.L. -, .+:Xl r.:g ,p iilJ! 1r!. U;Sll

l,

/!ittJr+tttF0),Jt!
d.r. ti!-yl, irLsjl e.SijJl

*A tcY* i{tlilasll i }llt .rrlfu

.&. , ,r 1'L+ (P.) .{,1_ l,}sll '.)rill ri_ q2) ds.:ll e;s
ir. L.-U F ..&. . Jill LJ- Olr.lri"i. eflJ Ol +n.; (V6 )
(.b.-n) Fitll -'r.J i-LE X i...rall liJ"I .:L- i-i &ls
.(A) Jei'lll 6rr- s.Du &l (O ) i.L.il .&r . ,j.+ll a,"j ,J"
l-trJl Ot .IiJ: r(200- 000)Watt :iJtsil 1r3. l,J+sX '.Jjll dir
iln 6JJii L..- r. rr e^ tuall .f Otr.frX 1lL I r,f
Oy il,ii cE \i ..n nrsr.) ql-lll r:!lj .)Sl .-..J{:"-} oFFll

.('A! iLii o. o.li}- liLit.,.^ ,in.&.. Jilli4J.

99



ISSN: l8l3 1662 2014 ( 2) 19 .ifAt.*!J c,,2s iJ+

aI

o z 'J".;.J " "
!Jr. dl-l ir.rll iruJt r .r*!r1l &f irr iA.{4)!Fi

d!r. jn L;t (A)Jr+:rt

,r.lo ,{-'ill (Vd) =r-,:ll 
ia.p .!q iIlJl e-J (5)Jg

..rr ar e--!q .(zcm)r--rr. r.Jt tul. l 6- ;rrIll 6,n- _tl.r+

tr - tl rb i-J- Ji.l 6;,;r q{..Jill iaJ- L,l lilrJl 1l*Jl
gaiis q, . .rll io-J- ol !-)u ,ir'<J o:Li:jrL l!: i 6cm

. (6),-E:ll jlill Li..b '.J,J C.

(rcm) arjirll iiLJ C- fla) ,+r-Jrlt i.-x .s, :S*Jt e-.r
:- 

- ii r+W i-SUl .u O,- e---e . .J-,ilt -.;r- u.!
ItLlil l-is oai-! r: ,rs+lt .r- s.J3 i.I a.I;cl kl !+- dl

sJrj c-, J"iin,,ni<J _J+J:ll 
"Jr- 

Jl\.1-i. Li Ja.J &
. jlJll;..

o{oo*t-

t i rfl, (6) i!r. & .,rr,ir lar &r llr'lt (2pEr

t!r. lrrrxs

.,r-_!l lcr r,.b frrll ilt*.!l lt,t
L or& .=,r--r,ll .,o>- Glc +r..ll iilJl ,e:L r-P Ot

ar- li-)Lj .(3) f-) cEJl ,r-r i--.r1" l+LJ{sJl 3J,rn!, jtll
si o.LU ii,L. JJtsllJ J'r* anf liulcllrl Lls.{.il cEJl

.uo ;J4 ...l- ellrl -.psl. I f",p cl3 (A) ++ll'rr- &l
&ll Jli,J ci, e. U,i+J O l crl, irc il-lrl c,l.rLill

,J-!l LJt- 0,, o!.,pJl cilJ.jl I 9:3,1 t- \$,rdl'ui-
.Ui- jJ $j,ll -.-F- O!+ (,l' !.\j ,.{+lt irl ,.'S3J

Irt

t,3

It

lit Cc.l-.r6i.E a2.ml

;.,r-.ttr+ rt 1,rd U-!b r,+-..r.lt irr Ol i.b.lt (5) d!!
!.t!i. jt, lilr (L)$r:I

rJp di-l UEI! llr-lJ q+-Ji! fry llr &r.i (3)d5,

irr ip3.c cltr*! (,1).;r+:l

qyjt,cy * jlilt ti.J. Jr
*. . jlll lEJ* u-l' (Pr) t. -'r -nL (l) J.r ,.ls;lt e-.:.r
i=+-r, l 1a;* .1q $Jl ej ' ,Ji rl i.nu+ll i- Jl iFr (Vd)

(Jlc ' rl:rl ilr llryr/l lrsJl ,Jc (Al) er+31o)J
.002 Ton i.if. ia jte !._r: lJ (cm) !,iiyl J,.Jl

: e3l, L t!J- CrLi; &F . 0.013 Torr _,

. t+..Jill lcy (:lE -ri]Jl jljJl !..b rD LJS 'l
clilr J.i-Jl (,Jc ):5 ' 1r L. i-!n # ,,,y.jJll'a.!- ij.2

. .-!rll dl+.

l,tlr ,a{al lLlt.laa{ r .nll

.*,itt .*a.,+J ltlJltl irut.*-31i.e.p,s i.$tto ds-
d!i. jti tilr (c)

r00



ISSN:1813 1662

I. R.B.PRESENT,KINTIC THEORY OF CASES, MC
Graw-HILI- NEWYORK, 1958. W.D. WESTWOOD.
J.VAC.SCI.TECHNOL.,I5, I ( 1978).
2. DRWAGAH F., Dr.Faris. , Study of Aluminium
thin films properties under different lhermal vacuum
deposition parameters . AL- Rafidain engineering
.vol.3,No.2, year 1995 , pp . 38-51.
3. P.Sommemmp, tr vide LES COUCHES MINCES,
E3,No. 219 (1983), PP517-526.
4. E.B. GRABER ,J. VAC, 3CI, TECHNOL.,8,N
l,( 1980) ,PP333-337.
5. FARIS S.ATALLAH,TIKRIT JOURNAL OF
PURE SCIENCE, I 6.3,201 I,172-17 E.

6. T. SPALVINS, RESEARCTYDEVELOPMENT,
ocT, 1976,PP45-48.
7. P.HATO,P.COLLIGONO,SITS 85, AVRIL 1985,
PP16I.I68. SEPIC I7, RTJE D UZES,75OOO PARIS

20t4 ( 2) t9 ,irAt p c,.^ti i)#

.1,lL..ll
8. A.DAKHSAKTTALYAN,A.BITYURIN,S.V.GAPO
NOV, A.A. CUDKOV, V. I LUCHIN, SOVPHYS.
rEcH. PHYS. , 27 NO 8 (r982), PP969-973.
9. J.L.mVOSSEN ,J.J. CUOMO, fiIN FILMS
PROCESSES (ACADMETC PRESS, N. Y. TONDON
1978). Pt2 H.J Bl{A't't, APPL. PHYS LETT., 19 (2)
(1971) 30.
IO. R.J MURRY AND P.D WHITE, ELECTRORICS ,

s4 (18) . (r 981) , 120.
11. Mahmoud S.A, Ibrahim A.A., Ismail Raid. A.,
(2000).J.Thin Solid Films,372, 144 .

12. Monis G. C., Tottszer A. , Das S. K. (l99l) .

J.Mater. Forum,1 5, 164-170.
13. Ashour H., El Akkad F., (2001). J.Phys. Status
Solidi (a), 184,17.
14. H.J BHATT,APPL. PtryS LETT., l9(2) (1971)
30.
15. R.J MURRY AND P.D WHITE, ELECTRORICS ,

54 (18) . (1981) , 120.

Study of the Mechanism of the evaporated metal atoms transition by
cathodic magnetron sputtering

tr'rris S. Atrllah
Ph\'.\ict il4)ofl nk nt. ( allege ol r(N ce. (.i1t\'?t \it\ o[ Tibi! . l iktit.lrdq

(Received: 4 I 4 I 2012 
- 

Lcceptedt 22 I 4 I 2013)
Abstract
The study transition ofaluminum evaporated aloms has been performed by using cathodic magnetron sputterin&
which enabled us to calculate the deposition rate of evaporated aluminum atoms . The result shows that the
deposition rate depends on many parametgs, such as electrical power, the distance between the target and
substrate and on tre gas pressure inside the preparation chamber . This results show clearly lhat the deposition
rate increases with ttre increasing of the electrical power and deqeases with the increasing of the distanc!
hween the target a.nd the substrate ,it also show that the deposition rate decreases with the inoeasing ofthe gas

pressure due to the increasing ofthe number ofcollisions between atoms ofthe evaporated metal atoms and 0te
gas atoms .
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