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ABSTRACT
Au experhertal atu.ry sf al!(ir* fletd csn€rolled blrefdn8.nc€ and ltght
scrtterlEg In hot-pee*ad PIJTS.S/6S/35 dt ral.fie$Ath e.{25-9.S6 Fm lc reported.
The dlamcts of elet*rl. fleld lDd.ed polar slcroregJo$s vs filld lrtenEttt 16
determlned.

DIELECTRIC POLARISATION
ln qr.rae grale€ {4 - 6 Uo } hd-p'trsed optlcallt tnanspatr.ot

PLZT 8-516$/35 dtclecuk pol.rlzdtoB ? vr tcmperature d*creaser rapldly at
l7 oc. At ttlc t€ngcratBlr tl oC a doubl€ rllcl4ctrlc htstcrcsts
icop P(El ,6tlol.rtsat.on rs eteertc $eld E ts obser:i|cd {Frg.I).

19 {di}

-1.5

.3 ldl(tlr('l t tnhtl

- l . l

.a

I:tcURti I PLZT 8.5/65/35
polarisatioo P vs elec'ric field
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At the fleld intetrsity E ) Ekr = 6 8 kv/cm a fenoelectric phase is lnduced' a

following decrease of E reverts to the non-fenoelectric statc at

E ( E k z . | ' 6 k v / c m . I t m r r e s p o n d ' s t o t h e q u a s l p a r a e i e c t d c _ f e r o c l e c t r i c
phase t rans i t ion  I l ] .

I]IRI]FRINCTNCE
!n  order  to  e l im ina te  the  l lSh t  sca t te r ing  and depo lar iza t ion  the

measurements  o f  b i re f r ingene dn  {E)  were  car ied  ou t  us lng  a  CO cw

laser  ( I=  5 .56  t r ln ] .  A t  room tempera turc  we obsen 'cd  ( l r i8  ? ]  an

anonra lous  An(E)  -  E '  a t  4  <  E  <  6  kV/cm We suppose tha t  i t  l s

due to t-he increase of tbe amoutrt of f ield- indued fenoelectric phasc

accordlnS to

A 1  :  v . A  1 * , '  + O . 5 n 3 r r z E  +  O . 5 n 3  R  { 1  -  r ' )  E 2  / t /

where rz - vclunre colenttation of poiar phase, Ans p, - spontaneous

birefringence, r ancl R. - electrcoptic coeficients, n -- refraclive index.
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FTGURE 3 Spectra of the extinction
co.flcient F for PLZTB.5/65/35 at
dtfferent values of the electdc field E.
I  -  E = 4  k V / c u r ,  2  - S  k V / c m ,
3 - 6 kV/cm. Temperature 23 oC.

opttcal ap€rture 4.10-3 nd.
Clrcl€s - experiment, curve -

calculatlon according lo /3/,

E,  KU/q

FICLIRE 4 Electric f ield E

dependence of polarised

mlcroreSlons dlanreter a - l,

volume conceutration of polar

phasev  -2  (de termhed f rom

acattering data) and 3 (determlned

from uirtfrlngence data),

cODceDtration of t lc pola's?d

Erlcrorcglons Nf - +.

, 6



SCATTERING
The values of the ext|lcilou coeff _ient g determlned by scattertng

were raeaoured ve the llght wave length r at dlfferent constant values of
E ( Ekr (Ftg. 3). Thc expertmeual value of p was calculated from :

I  =  I o e ) < t r  ( -  F  d ,  t L l

where f6 is thc lntenslty of tranrdltted llght at E : 0 I ts the
lntcnslty of transmltted llght at I ) O, and d ts the sample thtckness.

To cxplaln tbe scatt€rlDg behavlor we use the Usov-Shermergor
rclatlonohlp /3/ t2J:. for llght scatt rlnS ln heterogenoous dlelectrtca.
Wc oupposd the scattcrlDg oB polarlzed mlcmreglonc to be cxpeesed by

'  &1 t v  ( 1 - r z )  An2
B = --=- sP .

Xn -
t - _

4 n a
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\ 3 (1+ -4z r  2az . /> r2>

\  l6 t r2a2
-  

8 * %  
l n ( l  + - x "  l :  / 3 /

The dlaaeter of. mlcroragons I and volume conccntrauon of
.ferroelectrlc phaoc r changc ve E lr. ehown In Flg, 4, The amount of
mlclorcglots pet cE Np lc calculetcd frpm a and r We havc obtalued
both thc lqcrlarc of urlcr.orlglon dl,rectcr and thc concrcntrruon of
fcrroclectrlc ahase wrth E. Thc nambcr of potarlzcd Blcro*gion. ve E showr
the Increase sp !o E r 4.8 kV/m whch tc followed by a drop . ae
E ) '[.8 kVlcm.

REFERENCES

L M. Yokocuta, M, Marutelc. Jep, J. phyr. 25, 9At 0986).
2, A, A, Usov, C.D, Sbetacrgor. Soytet J. Thcor. phyr. lB; 6, tf32 (f97g)

0n Rugglaa),
3, M. Knit!, A: Kapcntck!, A. Stcr.obrry, rnd M. LMne, Fcrroclcadce, 9O, ?l

(989).

1 1 5


