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fa Ohrpter X we ha4 aomldetred ?&ta dtzfomertfontl 

f n st t u n  SiZa of n@rrrnti.cr l igui8 erys*taZ ia elsree 

d $ . f f ~ ~ a m f  &W~DQ%F&BB w d ~ ~  u& a~pl$csrcti~~. C 3 f  @Zt€!X%U%l 

fieldrs. 'RII rroba3.l a m  osnoflcrimle arrother aeoaasatrqr, WAS., 

the &+imsatiorr An a J ; w A I B ~ ~ ~  nepxk7itg10 ~ a 3 1  (28 cell) 

bass %e an @xferaaL fie18 wffng d o n e  the, = l a ,  s f  

twisrt, Xa the fFBa seX1, the  d3matuv $8 mcholmtjl 

~~&x&I)X tm 9ba gbgaari mrurfkaaes but ths dir4pceor a 5 8  

4.s .hrdsfa4 an gofng froon am plate fo fbe ather. 

Couuoly th@ amlr (pi t w f a r t  l e  90" (about aa =is 

X%nmkl t o  $he fib) ( ~ i & w e  b.l(a)). A %% ed.1 acts 

ae a rst&er as w @ I X  &a a rot&tur9 but I ~ I C ~ W Q  

tha vapg bras Bjrefr&ngw-c e, the  is$i(atsiatic therorm 

cram?8&1 grata f~xree. Tn such i ~ l l  @as# a fine8rly yalariraed 

Baabnr faa366nf dth i t o  pdlarf9stion along (or perp&- 

cuhr fa) the b3sscta;t at the trouradlarr;g travels wgth 

if# golarilratf~n a l w ~ a  along Car prpeMfm1a.r go) 

tlse looaf, Birocttrg (Chp1 aer XI ) . 





polttriswro with p o ~ a r i ~ a t i o n  itirecti~n dong 2 at 

d a ~ P a m t $ s n  &nBwad bo the m&Lm mafi that %tie 

director tends to  be prrallel (exettgt at She bow8fng 

lllgrhf; t k ~ ~ ~ h  the sysrSaa (Zigure 6.1 (b)). S A a l h r  

replaced By an e l e a t f f ~  $&el% ran3 the mtgontfe llqtaid 

ca-a"l;d hacpos;ltfve 4ieIectrAa senS@otro,pr. Sobadt 

an& LcPirfeB (OS71) were the fimt t o  r e c a ~ i & e  t%@ 

k t o J p ~ ? r $ ~ ~ z ~ @  c*$ @ O C ~  $~li 4 ? ~ ~ 1 3 ~ t ~ a " 0 ~ t ~ 0  B ~ ~ Q I C ~   UP ~ P ~ P X W  

d@tr%@b~. 

A gegaezvi; gh~axy of t b  de$umaticm in ta 

tuis Cad ngmtfrr &=go%% ha# &@en @YB~D bj LQBXL~ (1970). 

8r -CZ$;IPjve(a an 4axpre~~iioa fer a e~itlaCSS s a g ~ t t i a  

f h l 8  raqpalred t o  dislxwt the ampla (aker5311ie tbs&czU) 

W ~ W  1% f ; ~  appXX&Q d ~ ~ % f ,  t ~ X @ f  Ta8 %%pPW35f QZI 

Itm~3vat~s al.1 fXzo Zk.,rr;e elmfir: c3onstsn%ns s a d  iao we 

f ; l e ta t io~ . ) :d  in C h ~ p t e z  If & i e t  me%&& %m h mad t o  

dstemzira kZ2 1l we knov kl 
and 45. Sine. w r  have 

sma&ux&d IU the e X ~ t l t i c  ~ ~ m h m t a  of a itmb@r of 

maatia ~rsmny;o-s, we have satZ% ~temaxments  OX^ a fPB 

ample? in ordax t o  eosparcre the  axpsrizraastal reasultro 



P-:' the therozy, We #hall new brferfhg* outline 

diroctlone in the tro pzates havo nn anfile po brt.rteen 

them. xo L the sample t f ! i c k n e ~ o .  idc choore t b e  
4 

coordinate asy~rtem %hat n at Llgce f i rat  ~Xafgi $8 

rr axis. 3 % ) a ) ;c the abscrrce 
xo o i  any e : : t r m . i i s l d s  B - 0 .  .p P ?[E - 

a. 



Diagran e la ining the definitions of the 
angles ~ ( 3  arid v(z).. Ifhe sample thicknees is r 
Hngnctic f i e l d  in applied d o n g  the t w i s t  aria (6. 



+ A ~ A ~  agn $ cca % r 0 (6.1) 



urziting 8%. - s in  en !,slay , M get 

W m  0,  8 - 0,  .nd we gat  m erprss@ion 

for a .rlttoJ. $&el4 BL given by 

!FI.kos tio see tha t  tSc! aa@wtia fi93~LQ-iMumd 

Ur~tortiun atarfrs saly beyoxi4 B thra&oI,d f i e l d ,  

w h i c h  depend8 an the a m g h  fL%.cknezss, the wglat of 

twO&Z and Wig a38tatfc csn&e;.b;rcrrta sf the cotrrjg~uml. 



$IC w aenSl~na4 0 ~ 1 3 . * ~ ,  *he glam of 

pslariaation of %ha inaideat bema ioX1ows the 

dire~ tar  ae i t  treverara the It @ell. Pa Werat& 

f39118 ~omidetr a u a q h  20 pa fhiek. Wa @an 

~ g l r r r ,  the mM1p0 %O W divide& Ank, blr nwabrer of 

a thiok)  ~ P Z ~ L X  t o  *.o thfn aets%lons (.- I 0  

botxniia2e; surimea, lam? a sal, the rcbtaUan 

par aeotioa i a  p - go4 ~(L~./oPL. x i  the birefr-ezxz~ 

of tloes mddua~ i e  0.2, fhg p h s s  rsbrdatl;;lo3p brsha?m 

rwrbltm~y slnd ermderbimr~~ +ibraQio#s per  ssotSon i b ~  

2 x 10-'. 8.110. ./P &a @te X8~ge. I= 

a @wer aa was abara fa Ohapfer I, the pe&r%aatiaa 

h12oare tbe bAmmtm. 3e)U)sed~;~e~ i t  the &midelta; 

pehdlegatfon 18 Zhe irrft;la& %A~eoC~lik, even 

w)tea a rrs;adl fhM4ndwwt b i s l m t i o a  t&mo plaas 

in the asgaiwr, -the sePW uf p a l a s a U o n  a i  *he 

@dll~gtmt light 48 pz8Utjlodly wd?kaa&bd. A oipAi0casat 

clhngr, wawa onlp aaor illr e@mi!#idsxarb1e d i  3 t ~ z t A o a  f~ 

in tbfr  i.alpLitPde.. Fis~s th. optical %hre&uZd (Bo) 

i&i higher %ha& Z d 1 a  ttrrelbold (ab). Pbir lo foot 

f t s ~  be- O ~ S - b  by amzSlrr WPWP~~C* We B I U ~ ~  t point. 

out hex@, mt N fblE *irPlkmm o f  B ~ P I B  i@ 

t . d a e d  fi ino-~a md oosarqymtly Ho o a m ~  o S w a  

t o  a, 



@ample. The product Box, w a s  f e d  b be iLaoat a 
m a  is 4x1 be erpmfd 

oomtarrt cxcspt for x, < 10 p.. +qs~noe the o q a o i t W e  L 
b@pe&e~ 0x3 the aXigm@n% at n with reapeet %a the 

i t a l d  and is umfg@ctad by the nth @/a % U#p 
Bowlcsvss~, 56 btm foun4 that when tfu, obrrerra%iea 

u o i q  the thocr~ of d e  lr&cs (1953) with a l ight  

aodf fiaotzirrms. 9198 cro-zpputs%U~ gerro s t-hltoiknem 

depea8~nt ralum foa tha prodact Box,* .)J we Ulltl0ned 

eaXilras, * i s  ctm br s d l y  m-tismt;ao(l, in temm Qb 

the ~ a e f o  p/a, 

a d & ~ t r 2 @ t i a  fur Wie trmMtt-• af  a 3% agkl b ~ l f Y e . ~ ~  



iQpka0b f b Z d  fisr O O Z J S ~ ~ Q ~ P P E & ~ . Y  ~ Q Z ~ & ~ U % T  %Bra %PIG I'if!~';?r48 

t&eahold. 

When o field drtdaaaead d k ~ t s ~ * U s n  &ce;$m 2~ tbo 

3!M +xp~simntaX a-cg@~c@nb was %he OW= PSI 

tha,  o m  ~ . d  for tho rnoaaermeet clf k l l  (Chzptor 1ZI). 

A 2ii cdkl rith m a t  r)* a/i! ww WW&. ( T ~ c  ~ ~ X C - O L ~ L Z E  

zx% 1s PIS;O~~XI PQ&.asli: 6 * 1 ) .  %k@ zaAgma%* Q.f 

the b8rsotax p%ar&iLIel t@ %he gj1asa ~ w f a c c o  v&8 

ackiovoa by a %hLn f4X.m C I ~  klr021@on 42t;~'toa$%@d at ax1 

oblZque aagle. ~he'all at 98" &he BW~; .%C wA$k 

raagezof do t b  ~~@os%Slo fX@M am2 the ~easwe%ez.;S; sf 

a: e3cldPcsJ. $%@Id, eta., were as explaixebf f 8 

Chapter f X .  A Id@+ hem l%mar3y ~obar i s sd  ck-e: 45" 



aramp3.m - Saaoa twbt fa the smp3.e f 8 @lip8131 

L 
1Msl;raQlPdimq +maUom f ~ l X a w  %he direotor and spxt 

a1lip't;LeraUy plalaztsed Ugh* merges out 02 ?be 

~pamplls. Ilr qtaartrrr wave plate w i t h  appmprlate 

20 #$as% Mth, boUl the qwrbx, wave pa&&* 

tha ran-a+r w g r a  r~%artarrd to asr a b u k  field ef 

that mas t b  peXIBT5~ber ZLI p=dX@f t~ the ixWt5aX 

Resulfa dims- 

Y ~ I  haw W e  astwusem&ar an ?a im - difger1~0nt 

tUcrk=rsmr ef We 

uombnts an ovs31~BZe (tZWpte~ X X X )  far  &&a eap~Uk4 ,  

k r U a * a  aptutioa (~qn.(6+6)) could b. rez%fZe&. 



haPs 3 sets a€ ldmb far  25 $&a $imples atlcl 2 for 

1 SSme the errorr in 4tCh9 ma-~gtent ~ f r  rtagnetiu 

the largvr ir  tb errax imolved. B a a *  $ 0 ~  tho 50 pm 

tallowed t o  drtrct Ifs wm to decreaee the f i e l d  Zn 

otrapb a f  S -8 mB bBwe om *d~Ms fo take ~ ~ i g h t 1 9  

tarriaMan A 8  aham sla tkr aoUe eurve An figure 6.3 



~ ~ ~ u l z . ~ _ & ,  2 - 
Tho product of %Era S;l+rcnFoXtj field (N- ) GECI n ~ m p l o  t b 9 c k n a ~ s  
(x,) sa o function of' t e ~ ~ e i o t u ~ e .  hhc dlQf erect ogc:b:bcla 
rtapreeent the values obti:ined f a r  diffcront aawplea 1 
-25 ym ( o , v , x  ), - 5 Q p a  ( 0 , A ) .  TIza e o U d  curve ahowa 

the  variatPon a c c o r e f n ~  t~ Scsl ic ' s  equatian, 



!$o have dLau P Q B B J X ~ ~  %$lef  ox: t i c  t,l t t re~1;oLd 

An t.t:c u~ual .  opfical set up, Zhe ~.,clw,i+:;er c;:iia 3~;;jc, 

A'& ppi.tc :';E:$ 
8r.t 2arc l le l  t o  tho i n l t l n l  Oircctcr .  ~ ! i e ' L : ~ u . ~ ~ e c , -  

- yo Y 1.4. ?hi* n\mber agrees wcf : id ti: t:; e c.xi.r. rinc ~--%;:i 
* .- 

l i  

v&luaI (8s c a ~ n o t  realPg con2ars.e tk:c ~ C J Q  2 ~ -  '.:j, g z ~ c : e A : ; ~  



qumt~tarti+e wlery becauue the @utarl&l cron~tml~ in 

two ouqoundra w s  d i f  farsmt ,) fio we have saplninsd 

r;elrsUsr, and f ~ 3  38 t o  b@ ~xpeoteaX frua conpu%@r 

oalaulations, we obtain e thickness depcndelnt B, . 
C0spp;btred t o  the ~?.a~~tbci  tanoo r n c ~ z ~ r a ; t z ~ t  

moth04 t o  detect nL, ua optical method described in 

t h i ~  r~eoti@n i a r  Bett~z* While in %he iomer acthod 

the whole mapSa xauaf have perfsat &i&pment, t o  get 

a sharp dcoxcese &a the cq,acity at iiL, in the l r r t t o r  

ob~emcot&on. Roxersves %his mf~Pi&tser any 6;r;xora;i due 
thiakaaaar 

t o  the nolrl-unf$omiQ of  Bhia ewiple, &r?d %apesatlase 

1 An epSitral aebG up esm$sting c f  s pfsXarLzer, 

?/4 plat8 and cmaly~er sen& t l v e  t o  omll ci:angcs 

22'4 the blr@fxltng@n@e OQ the  c a p l o  husl boa31 used 

t o  get the h a l i e  threshold. 

2 The expatlsental valuea of ilLxo agree wi%h thooa 

~EiPvtZat ed usf Lea12 @ ' B o qusatf on within the 

experim%at11 errwa, f huo espc~lneaGal2y e a t c b & i ~ h i ~ &  



3 "r'e optical t&a;aho%d de.Eem$ntad 'by t&a u~u3rX 

m@%kod 13 Bep(s&@~t en the, tbfakaesa o f  tb e 

smplrts. !i!hisr l a  in i~liolocrrrfernae with thta edculatPo9as 

of Van Doom, 

4 Thnle agtlsrd. rnsthod in aallsaaurwentrs erould 

ba oonfined $0 crr mall rcrraazp o f  t b e  swpls $8 

pmbably more aecpenwrasxfr %%an W e  c~pac i lmolo  rwtkud 

whieh aenasa the, gsmb pxopsr'5;g o f  %he whol@ 

44311. 





$ d o  7 p& .a"' t -c  

$405 L o  46 
3 1.7 &*27 

S* E 7, SG 
6.6 5'7 
4.5 7.23 
2,s E; * e;,!. 
9,6 6.4: 
U-6 C I. +.,b 


