


);dam4 f r a m i t i o n  d arrgr! ban4 in f3u maleadk8 with a moment  

axrnpaknrZae4 rrrdit.wMrur aa &8 *Urr owe i l t r  grqpa~ater a l ~ n g  the 



no* 3ger.i; *he pmk abaoxp#an o082X;t@&a0rttm &so Zhe rrrpecf- 

aerntalt &aosrptiomr prulllila haa b@ bar 9ex2t8crteQ far %la% effeatnr 

desoriBd Zaesr) aund acr sgw- elit d8W 95 tha A ~ f m r P r r m . Z .  

T;.r; i r r  Wow11 $hat gar slu2taibly is&btad lmwls* theb k 9 i n f d a a  



--fed th& 'fib@ wzw? Iwolvabb due t u  theare faotwf~l i s  

obou* 2 prr aunt ( ~ ~ ~ Z W X M Q . ~  ud Vchaaugapalan 1978). A# th2a 

i a  %as8 t2l;an %9m m~?811It;iein'@y i m l v e d  in the axlgeri- 

rrntsl obaoratioll. (*ah i a  eatinatad t o  be about 5 per cat). 

wtl bsim ignQrd a&%* @RW* 

ribrations fa %he slam of a. figuse. &a$ a, (= a*) mi a,, 

Oes(3 betima 989mea f i a u  We rsarap3.e Sri W?aol;iorm whitah are 

pauralldl t o  4&r, dizuaWoxr aoi the $aairfa% baaere 

Sat ba th. angle at rbioh the light i s  i n a d a t  on 

ma as~9pZsr rrnd 3u* uld a,, ba *a QS re;irmWa $ 0 ~  

a. toto beuu. IL.t ng .nd a(, b. fho mdfnarf urct .*rdf- 



Pxcrms 3.1 

ahematia diagram of the lpas8srt;e of a If&t beau 
inoident obliquely on a hamsofropieally .rilieped 
l i q u i d  crystal smple. 



uquat$on fat tha Sa&llot U p a o i d ,  we oan write 

!the two 4..# p2nt8~ which ormiine the liquid orystel 

aaaple do a d  I&* . 9 ~  mmeZbu%im t o  th. path &iffeeno@ 

b@*.mrrtn the t w r g  fDuam* 

'Phe opt io i l  pat& bf52-ca bshnm the two  bean. oi 

l ight *na&ng ira *he s ~ I .  i. (sw ligun 5. l) 



one of 4th. ~agkMtLI .  fniucu o m  b. aaukuIa*& fi the oth.r 
4% 

28 &&mh Betman ne md ng, i t  i s  4 t u i . r  t o  re- ag by 

(Wt) 2+*) hdZaw glama prim war talon cord tha 

ample rsrrtr ff31ad st the Mge of f9rc priaa* eha l iqufd  uqa%aJ. 

WM a%ie;neb in 8wh a worp 4 h d  ra2-8, pettpmdiad3;" 

tia f4re plata~r  Ps* a t#ped?-dierr '&Iw w e  P of  the 

prima rarad the ang2.e of ets+LaQSoa t) iose 8 jlooibaurt rto- 

Bstfa~areQ. But when fhe Ssafbent i u  polarire4 in auuh r 



tBs grlmn, thfs de;lF~,rmaOiion dosa not sffeot the orieaaurmentr. 

In fmf, the &mag# prod\rad by the ~%9raate8 beam w a s  @it* 

-0  

Q+ga anb rrll~~ue ha-4 'Pbe warr oomstmx~ted by 

wX9LtSng a nicrhrau EuatSdg over a taiaa rrheet w~oagped 

WQUM a no- 8-o: C r e p ~  ( P W ~  A in f%&ur. 5.2). 

%a _frraw i+ mow%$& f a d @  a sjlraila~c jb:me, the jsrtemfmiqib; 

eporor btiryf f3XI.d rJSth first= of Faria t o  redual, heat 30saes. 

Qappez! p laha  niah windowlil are inamtsd i s t o  Ifhe 

oven tW91ygb fk+ qpm eidsrr* Qnr pXa4ia b i ~ s r  f$.xed getftirermnGly 

ZQ Wns f x m .  A &~r?utn% Q aaC infa i t s  aide XiaerfUtatee %he 

mowaf3tqg of tilag asmmbly on 8us ixmulatiryg #tan& irrdde t;he 

;bb~g];,Xe 0-bf8r 4?S *b *~%3S#k.cb*s;l?* 8aetprs oC#&aXtlab 

Zt warr fouad m6XP &QZ ~+@&Itrrlif t h  marmukt l o  o a7en wdue 

r p e r l ~ 4  QS inbaa* 90 rlAuCrr VM mdtd for! the t(0mp4tr:atwe 



FIGURE 3.2 

Schematic diagram of the oven (A) and sample holder 

assembly used f o r  studying the I R  absorption i n  a 
l i q u i d  c r y s t a l  sample. 







Ezplod.4 dew o f  t W  88~~~18 holdst used for neeauri~g 
t h e  biref'rfngenoe of liqaLd crgstsls by the obl%que 
inc;tdeme method. 



%a gat a hme~fragiadA3.y U g a a d  1 i N d  aqmh& mapXe, 

Srhe a-a pfa+es weaea '&cerla*M with gwrit;abla mrf&ants. 

crrleaured arursa plates warsr dippait Sa a 4iJl;rxfr soJ:uid,rur oP ssPJl 

tzintefhyl ammonium bmm&dr (8PPAB) &n d a 2 c ~ c r 0 2 ~ ~ ~ 1  ( r ~  10 ag Sn 1P! dl.) 

utd bfm. &id. !&&a pkta# ltf-4 thWt mbrd olmw;~ 

fi3.4- paper aa Wmf o W x b  wk%famn Pqm. af WAD $6 

$QEII&(BC( QU?t the jpra*tiii#* 

@w+ p2de~e -8 g b @ d  Bna UVtrr S%r8 6-4PX i# th* 

$xome sut itli Shet map&# holdax w&4h t w o  s-fp s i  mylar sprasarar- 

An *.tm4.:.* reh80 war.  hUP fa#- bz the c0pg.r irPa. 

(=(lure ~ 3 )  whtch ru itxd bj aapru a i  fair amwa t o  Po Ilhe 

Ilrurriionoity oP the thiekna#eru of *st a$x ZXlm betw~bu~ the &baas 

light beas rdetlted fhm the crcarPZ. !k!b ec1~4wac -8 %Z&tmd 



'PhSekacres me- - c3aenf. me thi~~lnrroau o f  the air Sifjp 

b~tween *a  tw@ pjlstm waa m r ~ c d t  urSn& ohannarXed 

41~e~tnr.(;En~xuc~ L4). Yrib* 1131C dco~ a #-Q. O 3.. X-4e.d 

g ~ w & l B X  by r %am l;1 ma& i% Jlow.d  Oo tsU. ao- oa the 

ai.r fifjD bewe- Wrr m e  pbtcrrr. me liat slrrfhatdt Srm 



I A Arr(wgem8nt t o  mewwe the thicltknetls o f  the 
I " .  ... 
I a w l e  by f'mhiag the channelled speertrun. 



Blms 3.5 

Sohema.Zio d&gran o f  the optioal aet up used In oleasurAng 
the birefsingeme by the oblique inoidence uethocl. 



inaOano@l betweom the 111;aapIe .nd tb.'@~.ra .nd -a'.d 

t o  ~aotaes the d fPhm the pg&mip&las:es QhS 

vmtor of  the Ugh5 beaunt, Olhr ~aarrrgua8 beam e.esSesfs o f  lm 

aat~pmatrr of aqud mpM..b;udw, cma omputtaa* beiw p-e 

a h f i t d  bx 5: (me .tp%tio* 3.5) w i t h  ~ q m o a  tO fh. ofb&c* 

Ithen thelra two orZ,ling4nat caponmtu prus fi&otlgh a quatta: 



U@t u u  aae@* %blcd)2axer a s  amp%i%uQe$ra o f  a+ I % u ~  
<. 

~ z m i i ~ n t  on sample would not 

br ~~1~ .qaa%* Xem~t, %XI m ~ b  ?trial, i% WGLLC ~310fataar~)b~gl BQ 

nsdj~sf the o t h t a t i o n  o i  M e  pdhrf,ssr t o  get the baut 

' 



mathob tXLBipg a ~EBU&PISO]~ g~aSma%m ~jlt)mi!%!~ap+-* a d  dr$&l# 

of  ma ~ r i a m 6 d l  scrf rrp anPlt the p r ~ d 1 ~ ~ 8  dop-4Fsd wnl b@ 

$1 WPWB m b  g 2  C)r!8?BB -9 ~ w t u r s b  by Ohrr tuba 

me.bhml, I moritl lesng8h ( N  2 araa)'0f th. e waue ~ B ~ & v I I  

me aren eondertn o f  a *h&& wa3dd ~ojpgrr kabs having 

o reatimgtnlas d.Qt af i4barr.b 2 am d 4 t h  lillamg fhe length 

of Zhe tubs. A laS,ohrme tape wowsd a t a b l y  can t M e  tsxbe @-%a 

M t;ge h$i~t&q aaflI: SQ toba f r s  e-rrrwattd by an a3udsUtnt 





12 as we33 M 10 C@BPUs thai %6bg udr eg llt02(~3ai),a 

W M  arrrarmaad *o be *a tins jojcaag fh+ 8Mmk24la 5 i  a. f.wr, 

peaks obta&nab in iso*roqsia, apmtbep e m a ~ t i ~ )  A and 

xe-en-ant nmatAe pharreras srs &a Sgrm, 9.6, A* 

Icoam$a mu8 of the cUo$roia satfa msua aalauXatrb. fi X Xs 

4he indansitiy ralue m~~ondiwxg Oa thrr absarption peak and 

=a m a  crorzresganding .trs t;h* b ~ a  3;&a, sum -8 

.brrorptiolr band oonra.ponding t o  a. intwif (fx0>y2 uil. 

wen M A9y2. !&A. *u ascururd --'a W ~ V I ) ~  m i o r o -  

aaopst. A oarrerolsf en II for 4hr d%n;tte r r p m s 3 c  eULt widfh 

qqLted idllovtng Bolaqy*. prwedtrre (kruay 1952). Shaz the 

U*.gcoted ebaorp*iun of the band is e q p l  to i . f m ( ~ $ I )  As%. 
I 

!&e Qiohroio ratio 8 i a  We ra f io  of 4he Xnts~:atQd 

obaorption in the liquid cr~stPUinu ppho.. t o  that in tha 



WAVELENGTH 

1Praoe of tbe fR absorption peaks af the -a stretuhing mod* in  11 CPWB in 
different ghaecae, !the wavelen&hs are gAva in miorons. 



ZPZ @k@ am6 llOd 12 4?z%am* um t h ~ ~  Mngb 432 qpp- 

92 Bhs zw-antxant phase &a gntnfl JM& hem?# OB.Q 4~mp-d ha4 t e  

Be croolled iae a croqpzu:a1;$vu3;p faa.lr =*a, %is ilbfjtmsnf a? ths 

ampla mar snrse%fa - sscsn%rant assalC;;;a<r trbna;Ltiorz p a n t  

%P tM# #Ma tOdU) 80* 8# M *a$ ;Is f;h4 0d;Bar~ WO C)SA6=* 

U the ~ g l l e  is aaolgtrdl the f ~~ut.r';spS~ phase Wta, 

the PQrnatte&eotx~pio ()PI) Qra.w&t;fan poinf. Brvf with iurthrr 

Wta have diettuzxfwd the oxUnary and a a r b a e r d l i ~  



J ? I G r n  3.7 
V a x l a t i o n  of order parmeter w i t h p t e m p t u  aa measurea by 
the fR dichroism method. (x) 1fbd?EBBB, ( X I )  12 CPPIBB, an8 
(111) mixtu~ of 11 03PMBB and 10 OMCPO (molar ratio 45 r 55). 



wily. !&is oomsapozlding vauw ars WmXaXEd A n  fabrgr 5.2, 3,3 

arnd, 3.4. M ~ ~ w ~ B E Q ~ R C B  Sm2f crd QU* .tLWS &llLdw6Bdat 

ai~mplara rrnd fhs vJ;uasa abbacCnsd &a lm csruserr me fn &eod 

agreemat w i t h  eaah oZhm withla Che Wtas of ertperZmenta2 

-or. fPhe error wm sdl~t8tted t.a be arbout +t%. !EMrs errs02 
li 

arfaes oeaadnly due t o  uoeartdnw i n  $he a8aururamrent at  

thi~Zo31e;hl~ o f  the ampf a+ 

gence data using tha fmmula (esa q a a t i o n  1.8) 

f8o $And the vdua o f  a usring this ra2aMua wa abQuld 

Zn ?ihe ucrat~cs o f  4 1 GZ%%BB a d  12 M, the oalusra c7f 
- 
a /aa ware determined by norma2ieiag the vsi~ublr of 

2 -3 (n: ,- no)/(a - I) w i t h  the rrr~ues oi a obtainad f iaa  the 

ZB abao-tion messuremsntr at the 1uwed teqpmataare fn the 



Bef'raotire indioes of 11 as fumtlona of relative 
temperature. l!i11ed and open oircles represent maasucmenW 
made on two independent emplea. 



Be+raotivct indioee of 12 OPMBB as metions o f  relative 
t-peratwe. 3llled a d  open circles - r.prsse& msasurenenta 
made on t w o  inclepenient samples. 



n m  : $ a 1 0  

BSr;Caofln indices of the Eaixture of 80CB and 10 O M O S  
(aolar ratio 45855) as iuMtSons of relative tenp~~a.t;ure. 
.ill4 snd open cimles rsprsaolt measurements made on 
$WQ indpendQIt 8 t ~ p l ~ a .  



8mmtie phma. 31 tho w e  of the nixhrre, M .nd P w a n  

caSauXa.1;& 9aine th. dUtln l a w  o f  poloriasbFUtto8 (&anUxu.kb~r 

.nd E%B&bsrm-, 1969). Zg A 1. the polu%aabilif urieo- 

fropy o i  tb. emanmat oi ~ i d i u r 9  with MU -tion pl and 

nof  obrs~dl:  q d i ~ ~ ~ l a ~ u l l l  @- 5n the W u a  Q$ mr a* the 

U ox U* buaitior paM. In $1 maw urd tb% rirtwn* m. 
rcranil.t: i a  Ss wifth lhd maga~acrr rsusrtb~p~biUIty n?e-8- 



U r d e  pars~letgs (celoulatsd wing bicefringanoe data). 
(X) 1 ? ~ H B B ,  (11) 12 4ZHAl3, and (111) elxhrre of 8 0ClB and 

$0 OHm. 



obmvs4 at; a s  AS 5;~w&#.orr In '?be crssllnJp ogor12er. 'IEhirr is 

due t o  f& *a* at %&s Blsl lQrrau&tim #a frdft2m 

Is tiarErLng ptarocnr 5a- ma nwnaafifcs phasa *o the mmaaSa plume 

whdzr thra .t;htan&r& ~ u 0 W U o g i s r  nrwrpmUb18 fr;#c tha ilsmftefing 

of Ught rr. aonad.rdbly 1~td'ilu.d. U.o olme t o  tbe 

C n c ~ * A c u r r  poizAt 4hasorco i r p  a&* 8utax&r;r~ca.eiQa jjz, t9ke ai@b 
8 ~ s x z 1 t  ag Olre 8angXe. iMs bs raspmfblcb Sac tBe ober61~7led 

me ;Clertefw 02 t 1 ~1-BI  by %ha 

o&p&Zl,iwy maChad wsa 1.077 gp/co at 127'~ aad that; a f  

t2  QlPHBB raur f.086 a* 113"QI lkb&$utSng mesa t&um 

trr .quation (1.9) tb. polacZsabilltJ 7 wm oritlauL~~*.d in emh 

oasa. Poz tha m&xtun the mluea ai M daIxZatod tUiPg 

additiva La*. 11 tl i a  the polarisilbiutw of t?re omponeat 

hmlqg the mola fracticm p1 and % *hrt o i  tb. otba ccopanslf 

ha- ndle traction p2, 



mai-~pib the raw of Z,  in apuataoa ( ~ 9 ) ~  one 

caaja Woufi~ti(t #a O ~ ~ L ~  V'emfliPUm a f  CXfBm3i't;gr. 



Danaities of 11 OPMBB, f 2  CPMBB and fha PBi- of 
8 0UB and 10 (31MCPU (molar ratio 45355) u fwotiona o f  
re2ntl.r temperature. For 12 tMlBB a d  %ha PrFxtwe tbe 
rroalo of deneity ie given on the lei* &ds and ior 
11 DIP#BB. tbfa i o  @v@n on the rigPt .id.. !the open 
arid f l l l e d  aymbole reprsaent isaasuraaents made on And+ 
pendent aamplea. 

o e 8 0 C B  + 10 OMCPC 

0 11 CPMBB 

1.04 

0 

A A  12CPMBB 
oe 
Q 

- Q 
I I I I 
80 

.# 

60 40 20 0. 
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lrurturaa of  8 OEB 73*2 52.0 32.0 
arrd to ONWO 
(molar ~a t ia i  
45 t 55)' 



ReiZlaotivirr indioes, order pmarasters asd daasrffiea of 1 7  aPMBB 



Retca~t;fva indicrtbs, ordlrar pisu?m%tra;%@ snd d e n s i t i e s  of 12 ~~B 
[Potsr Refxaotire index values oorreapond t o  ),I 6328 %] 



: 1Qjfraetivs indAcres, ozdar prucarmeterrs md dwm.%fieta sf e 
jlstllsrhue o f  C72 OQEl rand $0 OHrXFO 8 

[ lot@$ r%fra@t&~@ inda VJikh@ti a@sfft@rm8 t o  ,b 632@ A) 



m 

a, QAe $or 11 PPMBB, 12 OPMBB Pnd a mlxture 

o i O  Om and 10 OaaCPQ 
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