
r..3.: il.r:,r+ .-,-.!rrL]+,5

4rtgsll ,)t*l ,f-at Alir..jt ;Jgtl lsJ'

*-l'ta* 44' raLa 'r
t , ' t/t r/rl :l'at ?ru
t,,a/'/,.:ib$jter.r:

ibyt
-ED r+,1 ir.a i!,t t i.)J+ ) b iJJ*r 4#'Jt ti't'tt i.52t i';i

-r. :"5 .*', :r+.ty *'. 4inlt pi.N ,)' ( dt i-+s +bi ;r1
-Lt.-)t r-,/-A.i tr. altB Ji* u'q# *111n:'t lglt
.;j.ui.;1lt; i,t>t't 4r'.fi 51n! ' i9t- t'1 ;J'b "eo" iJt,*i-. 

4 i*.-,t r, ,,*,rt '*' ,''".: 'tSt! irr4t' t o iit''
,-t ,-t '* -,.t JJ",L.r-- ? ' ;i*' J''it r:PJr ,,,r fu'tr +ztt

';t't- *ir jt+ fl :Jt/$ t4t ''.JJ JiJt 't*'t "-'e'lt-:7 *. ;,c;a-;Sl1/ ,Jt4; ;i i"'at'!J lrrtr*sj ,|Jtlt 44 'trPi
" J', oo,i .* Lbr.nt ra F ir , ( atL:stY Cat ) igJ
.i 

"'',,r--t 
--oi, ,i t#Jl AL;. JJ.rsJYt Ctp sfi LQ 4&n

. Jit-it ,i*Jt .ri JbtJ'Y .t Jyt'"'Jl
i-.*J ,:J"r-- j6Lsi 1- pft r Eyt 'i?Jt i altFJt rJEi t't

-i,e -:t t*r fy t*' tt' siasfl 4 *-#E J+! P:r'-lJir L)ih. trA * ;-tu *':t: e i* y -t-rv: 's eli .J" '.

-"-: A* i,rt ;"tt 4,;o ,-t ;-rPJt 1+r Qr+ #
. bfi ririr i5)1.1^tu 719 9 t't;'t't-;lr t'iw ' ittc

Moriot .f isolabd C4tstul b! electielietl
Abstroc,
fr-r*rto, of isolated C.ys14, ('C) in fi)o speci"'ert of PT e

-ooorn"unii" atuninirm bt D.C was tcadied'ln the lirst
,,iecinrin. rhe temperunre roos 500C' and the Curreat dcnliry Aas

up ro 4200 Anp/ Cal dnd the anncalldg tine eos 4SlLThe

;isrloc1rtJ l ql Lpper stgment oJ I'C (Whete gruin boundary @'h)-*,{, 
,r-.narLur' to elclth fuw) wa\ 15 um towards fie anodc

aiaiiiottte raaius olCunalurc. thc lower Stgu'e,lr of LC (wkere

f i ","t in-"nai"rrtoi k, electri( I'ow al$) i'ds 30um toNurds thc

I"oiiiit in**at *u radius of cunorure- on the othet hdnd theru

-.;.rl, 
-.'-., 7 .,,- i- ;'

https://doi.org/10.30684/etj.24.4.15
University of Technology-Iraq, Baghdad, Iraq/2412-0758
This is an open access article under the CC BY 4.0 license http://creativecommons.org/licenses/by/4.0

https://doi.org/10.30684/ etj.24.4.15


r... .! j! .Y !'.J, rElas l-.=|.+

is ,to ilicpfucenrenl o$ ttre seg errls oJ right a"d lefi of LC ( tet'ere

e-h flas Ddrallel lo eld:tit lloh' ) .
'fi cor,li bp erplui ed thotThe disphcements of 15 ut't w4! caused by

eleutoa *ini lorce orrlr, white lhe eleetto" 
'l'h'tl 

folce and the

ihermsl lorce causel ihe disPl0catnent of 30''a '
tn the iecond specioen wes studied by t be Jur"d'e at the san'e

EmDetotur? mi anneoling ine it tr'as found rhat all thc vg'fi"n^
of i.C w*e disploret! rohlotdt the cenet of curval re'

-.1-.-,2+$ ..;'ii. 
i--3l e-,1.1 5,.p

j-:" i--rrt:t 
=**1 

.:g- .rt'
irns.! .1- }$J {r-1} 3Lilrill
rJlr ( ^-\) i,tc>\ijYlr (1-i)
'"!,rJ gIrS ! i=':'i ii )j,l -+Pll
rb-}r Ll (l1-l) ni-rr,-Ir
{jDril i,,..1,-,, I },r.i 15J= I n}
,(rl-\ t) rJ.slr i--!i:i !;rll
il)= ..1Yr 4-lJ +-d J #l"r
L1"i i.lr' ;;..,I,?l !a511 rgJl
dllr ;!J61t J+.3 -r,L d
4l ;"- *.,l+-xS j!.ir tr-r j9
1-1$ .ra -)r* JAr irla Al:s

!r-Jl d,L-j.,].i J ;rJ,Jt a;
.-,..* .,!-,6 -.,E "+ -rq .tJr
JL-ll i F-i Ui. ..s ,E "--.i -S!
ct--.-: 'd,--!J i---ii iLJ.-i(s]l
al,"j t.!."fi i,ljJ',.i a. ntjJisryl
JUJi, .JEIA J-n '+- (iJrJsill
i!) ir ).+ al.ij|Yl .J. iSJ' ,rl'

4!rllr.i k+4 J:+ 3r'

D4El, ,\ It)(rI N.] l

z ,-!-i!Yl &t . D s": :+-
r;;-gll ::i e .,t.,,,,-Yl Jil-S!
d-r8 i. .jt---.J.<l .r!---+ n ,
.r.i!ll 6JraJ 1-. ,,] 7 ..rLr,
c--lslr )J| JjdNd .N L-i
s--lE +,-rrll .:l- I :,L"p-91)

L3GJI Jr,J ,,-E; Lir ,Jl-ill

a)4 ii:lil i-dl a.-rG"ir +:r1
(\ ii)6t\\) J r-.:lr sL 'irll.lt
!rJ*4 .LilYl ;iL-r 1c );i
!' e-r. l-i! (1Y) (,lll &-i1
J .rti-+ g-{ g-!;lr .*:lt
J;k ,1+lr aitJ.-. I rj']:li rsJ:
,--rs !.1 *1 , 1r=LJ1 !iL']-
!-.ir (t 1 \^)'1-Sx -F: "l+.:!
6. !.do ...1$ cdl .:r ...,1 +r
.--,-C r-ll JJ-ll J}i -i.-.r
J--,J )1+ll3l i--!),)1 ,' -r

.{.rJ"}

dS,
f's=-Er;

d*S e rllt

a.:llF .J- ;J-+$ .:l.rEl ii!
.it:! %q q,l1 l,ill .r.JJl
aar!" {+,FlJ l. 'tc xlox\ ' I

1--+J+ jJ ,,l #Jsl arrJl 4-



L+ Ll- i^ illj '. o. " J
' }j sj ;r'--!l C 

jr---ri C*r
;- i.>. -,)Jl .r"i" =--r.. 

I ;l,.Jd
{,1+} cs*! rir , J.JIj '"jJ^li
!, -./-.,.it 6"rJ,3t als:-{i ;JlJ:ll
!r+! "--r$ iirL--;! EiL.".i slc
.t-l j)l il-"liJ . ,i*.sl--11
iSJJ i,n :J IBI'I GIE rt lcYL!

"i-lir i---,1, rY! i-+,.J-l !L-.i
iri" J_^J JAl,-i-I at*1 li

.i+,E Yr

"-1--J ;i J3Yt g.]J,.ilt j L-l
aLj,-li -.Jrt ! $,,*il r-n ;iJ
,.r--+ rJl !,--Ldl .laiL dF fi
i,lJsI .]--nJ LJ-rJSrt" 10 ,"iL!

- --slt !l lrsi .lsn inlS
, -n Ell| ,j--.ll JIF t"!!.?

.t---r. t? ijFl !JJ-+ll s+r'll
r. !.il- L--:Jl lall s.Liil
r-si )ri.: 'LiiLi rSlJ .;r.,;QL
;J-r!! i*r.ll rJi.]I Ui , ++Cl
Ji ,L--J1., "--J .i il, EJr

t-sll Jr--.s:, t ^!.1J. l+ !lJ:j;
. (w -t) ..jsst; Lx .*Ct

cl,r,--l J;'rJ $i lrjlX! €;J.-rJl t l

iljj,J 6J.j,li! a*Jr .:;:.]t
(J.-.Lal d.-r .r+":l) j/.1+&

.(.rt) Jsst qrr tl ?tc tJSj,

: lEti.ll
r--J .Jl-J &)! e:J,"iI s.iEr j.
,:lJ---: .g JJLj 'j+:t ", 

o:+.tt

Y . .. . i !r .r r J:-J .'rirt ti!1, :-iCr ;l'

.:ull 13 6IGL I 6il 'afo.
'ra:-j % ! i+---li .:--.j, i"-JL'
Lr* +-*i Jj <,t c"';'J
Lt* Yl r.rJr, '164. rJJ:
3J-Jls .lJA GL. ,j!! ljla!

-li. . {*r,6 i e"Y.xi. ) FJr
i2.+ j*, !J",l.1--ic f.;; .r.:- 

" -p
L-.eJlr cr-Ff !r]Il .at*Ji 3J&
-j. '{. -- +lU;Vt .$E} olrl&
ll L,i-i!..K Lq:i, u:iE

Lii.-.i} i+ilr i-.!l ili- i)JL
/,.i'l r LA J"i .r-! Y G fi
{i-1}Js---i$ !r--! t---s --r"il.
lr r.,r isl-ll t-iY1 JS:J,J
t5..:il j is;Cl a."+.]l !li-!r
t'-.$l *r,- l .'J' gJ,llr F (Y)

0 ) rri"--.lt 6rr--1,1.I J* J,--<1

;'- l:15 ]!r (*J rJrlsil ;r+l- 1r

il-l, !:iJst aFL (r t 1) fJ]
- {sJr !o a]rJ+.r}11 ;l'

l--i" LJs! IJIJJL alj!,i :-Li
I I i)*. "+,i J* *j'
+--! a-lrin-l -[i^lt 6jy:]t 91
-JJr JE jLr{slr Jilll U}
;- rl":-lr rJu, :,*+ !-,rr!1
L iJl 'j )L5! , li.^ill .lA
JrL *L *l\Jts! J+.ll rl&rll
i1-.,l u-.1' LIJ$J a!.r.i!j+- eir-ll JS-F tJ3 &.15 6Jif
q--.i t-l . iljj*J 6r_ri+n \1r!
--ir!nir 1+t& J!,=l , (r) JsJ
L.r.,".Stl i^l,Jl . . "UJ. sSlr

. ( I Y) ;i,LJ .:LlJnil !r! l.t .

-i ;* iL.S ,Ln ,J ri
r Y . . L-i15 fi JrYl a:r----lil
;-,,r-e.It €r i.,nJU 'i- / J,-l



JJ-J ij)LJl '+j :ii. trgll
J---ll n.J ..ilJ.-sj'rl aJ-l j
31"-J j)lr (O) s,L-.-nJssll
J--+ ; rili-1l r.ril il--J-.I
Js.:Jr i rl (d) Jtr-Esr J>-ll
r:-i ..tF ;L-SiJl # l -J (o)

5 +i1" ,J" l"3,: ,:Li )Li l-1,11

*J-r-1,i. t .=SJll l-at ;Ji6 .eJil
aJ-l+]l JJ-+ &lill !.+isll !l
(Y..Y 1.r r) ;J*i----Ilr t-..j.-r.6}-. 1

,r- {t v) t -rt).J aP!:lr d!s,
J-!! 6J+,rXr '.)rr"-n '.)Li. I iJ.
r---il L.rLo slc l-Iis J:! f:lr
ll i-rr] ,n *i alEr-ll .,++'ll

=--ir 
jL-"iJdr Jr r rt -*L i

(:]ljtrillr qmr--.:ll 1-lr
.l-lc J--l$ JJlr ! rE-,l!riJ

,1-"-A aii ll1 1--,,-l--l rjr:Jl 15>
uLill !ls:L iJicl d;s ..!-I

.(rr) -JLrr
u\.--iJ JLj !rl3 air*jil d ui

c--f4 JI+--JI .1r .:-r gill
!r--rl a-+3 ;+= f3J.J i'J-c

"\-11 1t-!-X i=L..ll J-Jn .l:':Li
i.al .Lrlli iSJs.ll nX3llJJ .,-lFll
i ( i) LJs--r .,!x -rF,lt -'x
;J--n!r :L/ iJ.iii isJ-ll ',:.
t .i+5i JrlI IEAJ ,:t"!,}t 1t'* ,.;"
a-+*r' ,Js r- &-.$ .rr # ,+ir
...1-.,a .r'J*!t .*r]r .J* ,r]'
_,r--+" Lr,+l+- -ri *lJi-i JGill
t_,j$ui UrHl & ,lEli! rlrl
lsi ljrj-+ l- !)$! U!+I Jl
,L:. \ !+|i e+-!sll rrJl &6il
:3:---X ;1 ,91 rY.---it i--4elt
.-!.JlJ , rj\l' )\J. "!--1l .}se

".,: i: Jr(r: l-r,.!:rrr<4+1=

t-- iiJull-, cJrtl" \o :it*
r. ,ilJ--5: #:ll \,}i-i ,J+ll
rJl Ji s{ rJa .:r.Jr iJJsi'.
aF r/,.r t r]Jl .F * Or]'
€J-ll J-6]l .rii .ap,.Sl,L :rJ!
art---: j'j 4-::l-il dJiI &n
a-r,J) j&ll .:,tj; C. .l!ils!l
,,reJnr Jl :.lr Lt$ (3;6}it
.r;:n J-5 ..,:d !.Lill .l+3r,r

*--.1' qr-rtrl rJi.-lt ;p :-.:ttl
J--lal L,iu-.i .LA.l. l+ ::ll lrA 

'61-,.uajY+ qi (Ji"!t .J) -r:s"tr
;l---rJ ;ljs- 4,1'J ,.6,J
.:liL-J agr J,!l , rrll CLJ
lrliJl t +JFi r.i .oi Li. r Y-i
f+L-JisJ Jijill 4rE ' L!" ia
jt--jiYl3 . :'lJ ot=5fJ :r"-,;iJsl,;

.i.ai bli,:L .ri rr5d1 ,+Lrll F
liJSi- -{-+la3 . JJ-S:ll ,--}f
,n.ill t a ,c i rle il^-Jr

f-rg i-,;r ... o:--l -rl,
Ja l.sJ fJLi 'j+ll C. :lJu.ii,

'-rA .JL (..-)) .lis.:ll ; 5->-
+-r uLnl G--lc Jj\l \."sl_rrl

++-11 .:'I qri OJS! niil Jitrili
- O Ulr€Sl Jq-ll .t' ,r.-r'
Jl: !, jrt-l J)l 'n Jn J ('1 '
.l- cr-+-11 !-..I1 aiJ.jl L.<

.'1-1t, ,t e.,;,,; .,"J1 hdJ .J+ll

.I--+-Jl l-jtrl ir+Fi .:-.rsJ

, j--.. &) (ri- = o)rril,.Jssll

{atd i}I'il .,1 +.j.1: -!".1.1

.l-+-11 ,Lr, rs-r.& '.Jil! r,d
!-i-li: e,.r--!ryl 1rA, e,x+r6}
q---*roI ' -r iri!-J s:LJl
-)l,i .j*; 'L5. \ islall J. e-r+r



. *ljL rsi 1.:j. air
.(o)

: ,ia.l.l
l. Lodding. A. Z.

Natirforsch. 23 r 1968.

pp.6ll.
:. Flc. .1. Su!r. Z. i.N.

Varieb J., A Nt.riz, Appl.
phys - L.eft. B5il0) l0!'1
pp:1519'

.1. Lloj,d, J.R. Appl. p:its.
l-ru 79{l), 2ool. pp.

1061 .

4. Dorr, J.C. J.C. Brorman.
P.A. i'inn, T.N. Varicb
AIP Conl' 1.l)..,19 | Ll).
I999, pp.l5

5. Al -SaiTar ,S.M. J.ol Log.

&Technology. (U.O. f ).
l0(l),1991, pp.I i3 .

6. r\L-Saflar, S.lvl. .,. oi
iing. end Technolog)-",

(u.o.T). l0(4). 1991

pp.22.
7. Cladkikh, A. Lcr!a|. \'.

F:. Clickman, ApPl. phys.

Lelr.66(10). I995 pp.
1214

8. Zuyel, L.B- V Yt
Gronio!, Krrslallogm
fiya, 19. 1974, pp.889.

q. Barabash, R.l. C-8. Ice

O.J. Appl. ph)'s s3 (9J

:003 pF.5101.
10. Haessner. F. Hotlmann.S.

H. Seckcl. Scrip1a ivlcl
B. 197.1. pp.299

Y.,: ;: ::q.ri :j;il \liiJdi'Ji-:+ :!i

s--.i i-rrj,ill ;-lUtt ;i Jt r4
r L.i--.n- ,.s: . -sI !s,

+ill-lrYl ;-ills jl .Ji , o! 
'J1.11

li---AJ ,JJL.:" a,_'si ..,'S F
eJ ,,,-l t -jll :-il.rl ;JA ii !,nr

r.1".-ji :.9-:'.ll

.1.9.F,=-L .

;1"j !1, r !.+y .rS .Jl ..,+,
. L-jj J* -ssll sll i-;
; rjill !.!---AJ , 6,1---il i:a\l J*B!
)Si! L$ , 1. ^r e Ir.& !'td

.(1^.r c.!r) {jAl,lr J}rl }

: st.,uir{Yl
:,-jls ilJ jrjl iJJUI asJa-l

. !--Ej"ll eL ,l+1lr

:lls .lc 4.rrL!' j rlt pu - t

e--.r $J .:L; C. .5]rJisryl

k r ,Jr elLr' # tJ'!+J
Jl diri .+i ;,i- 

".'!-xs 
..,S

.11--rJl .,I" +rJ rrrJl i5ljl
r. \. o- sliL-- jLJJ3sl

. J]!-)+L
JL-+-n i..jlJ"3 i.J+.] ":rbI-l
. ; -i llJr sJ::] C ;1+163!
eLil ,l * a Jl -le '.S1I J"i
eLJ:-, '. o.. JJ UJ.I {+}
JL-+.& ;+*Fll "j.,.j -rt -5-^

. lIJl jL.J{sll
*!J \s_ra.]j \.1r e,LljYFr
JD )ff llrj'Jl !jrr$ ir+CI
!-sil .J"l- Ja+ q:lJrill lrj



!... .. :Ji .rr r+i .+J,4!.*14

Scripla. Uel ll, l9li3
pp.:41.

19. K.K Shih. l. Mel. S.i-
Letl ( 1) t 976 PP. 1571.

20. H.P Ltltlg!\'ordr. a.V.
'llrompson APPIPhls.
Ler.i0 (13) 1992 pp.

2219.
ll. ll.Toyoda. i. Ka\\ror:e.

S.lio, AIP- Cor l. Proc

373 ( l), 1996 PP.16q.
22. S. Shingubara. Y.

Natrsdki- H. Kanek.
,,\pp. Phys. l-ctt.58( I ).

1991pp.42.
23 lvl.A.Korhonen. 1. Liu.

D. Llrown AIP Cont:
Proc 373(1) 1996 p.p
111.

jti---.ll ;!--{- .s'-.'J .! !

{:ri+J11 ;r-*Jl i--ul
\. .1 a---]. ljjsli i-r-i1

A.Ghitr. A-C. 0'\elll. J.

Appi. ph!r. 31 ii)97 fp.
i06,tr.

S.M. AL-Safi?. J.ol Eng

An.l Tecl. (U.0.I) 2:
(71. 2104" pp.l40.
V. G.nu1. Z. Li. C-L
Barer . Appl. phls. Leti
5E 199 i PP. l-i-5'1 .

\'.N. Grill:uk. C-F.

Tikhinski)., l-rl. metrl.
]11etali 39 (l) l9r'5 PP.
.< 1.1

A.lachibant- AIP Coni
Pror. al2 (l) 2002 pp.

105.
.l.P Dekt r. A.loddcr
J.Appl. ph),s 84 a4)

I9Il8. t p.1958.

H.ye. C. Bataran. D.

ilopkins.A.ppl. ph) s. Letl
t217) 2003 pp. 1045 .

D J- Srololitz. M.P.
Arrdersot. G.S. Gresl-

t1.

11.

13.

t4.

15.

16.

1 t'.

18.

Ylt



l]] t.:_:t.', ..- .+r$r j c_!,} r:

rEl*Ll

:-i: .--a l-Li .p !r 's 'd:, ..i^ h ", :-" ,'8, '<,i.1. i
r+' Vr ,, .a 1r+-11 1.+- V. J--.:+. (Free entha,pl') 6.'-r.'.ll >jl
b i-!^ll Jsll lJrji'l 1'f,i gb I ,a a+r'X _F,l .r+16:!r ;.sl-:S g"., b i-,Jt
rJ.rlr-+I L'*.J;rr, jlc _lJl -.rlAX1 gr ,;ls)l i:r* Sr &.r

;rlrjl i:r.r i dx iiL- ,isl J_E! L:i!J.J,j:.]. 1 ir .L+;t:=i
-: L.ii- & J'&X ,Jl -l]Li)L JJ , J-i;l:ll P j4JtJ tT

G= i/,"jg, + r/6'"rsr, + j,'''g; (l)
,1t ,11 . ,/s -J(; F,.-- -s ..-{ l-'l

| ,7t r 1\' r/i:

: Jli blj j.er*.-ll 
*ls.ii -:5jt :J5 r.ltr

v.; v' - :,i6
\ri= -Vr. ir:

'.'-l 
l!:

a:)

-:rrr-,ia (F) ,lJr dr:j Ji i-irrll ;Jilr Lr

(4.)

--.L .1,--: 1s; j (l) , (3i j:ii)r,lL lil

dv,,

_dc

r=tx,-x,,)fr r | ls)

:Jai Gi k4-$ .:lS., a.{Jlr ijil] !l ajn.;;ILll ,.:a .r-J

)ar 0q4 r 1r\n Er Jrij



0,.=G, il*

;,rs* 
':: 1ri-= 41 -r':-3 

,a-r-l ;:ir .j..:A &]i Jlqjl i.t*" .;ri6 liu

-+ll-:ll! drl ui J+ lr.J .& J" J.sl gb 
"r" 

J"+, l^"'*rr Fv ajill

d-J-r . lii $r.e)tiiYl JE ,.r* tu i"J ;3$? .iiJdl r, Ciu .:i!EJ-J a*
.J1-s: uie j:!l i<.J- ;1 91 . tur Jl 13tl .r. !D{j11 -i:+lt J:t+-
.!--.ii JJl,$l l]!ci ,!l& j 3l*r-l- !.5a, . JJs3l J5! ' t' -n .rsL-.r+:!
" i.l - .i*ll -i;r"rj^,ts.r 6.r,, j;i!'iJ i$llt i,ils,lr L.l

r&r ,tusr. Fs ars ,, !r+ .,ll,I1,, {-}r,-= 4 ) Jl q.,? l.:6: .gb f rLi
t*- ,(.=-t) JS31 ; ll'.J:i! .{n'J,.jtlBl &,ft e+? Jir+! isr* ili
J--"t {-dL. s--.4 )---'! al.,l- ln, .J"rs:I i"! ' ;' -' rAj iSrl JjS:-
J.- .Jj---a a[t JJ .riJ e! e+rFl1 -r"tl] i-lbll ;Cl :,: l.rt rcJsl$

. .:lr+E! r:rlJl i.$-Ll! r,A jLiJiSJ i" l$

r..s,1 s!.!: r:,-j. I .'r: rlJsllJ i-r{11 i.!-

16)

(7)
ds



-. 
*. !,!,t d!. r*l ' j i,_ !.- - F-r*r-ts n4i,..P!.4i4;,L5J 

/ ..! _,-

:: ji.!r:i--$:-i:t-i]:l-:}-+

1'

!\



l- -- l = rl: l+iEir5l1'---!l !r1

tr.;J:i :.r:.; JF,:;,.1J:-,3,-;n!,ir,;-
;5 I !. tJjir,!' -c .-;:r*rillt i, -.' !ri-r,.;(,

.;Jl".Firj:,; JFJ-=-,-.!-.t .r..ltirt r-, ';:]

{}-




