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PRDTACE

Arrnng tlre paat trp daaadm conslderqble lntsrsst

hae gmwr wtttr rcgarrd trr thc ltudy of tlre llqNld

cryatatllne pha""1-5. fhlg phara ls alao ref ertred to

ca fJrc mecomrph.le or tlre mootrrlrare. Tho melolrtraaaa

ars bpadly alaaelf,lod at nmatl€r dtololterl'c, snsctl'c

and dlast.tc phacee. Eacauae of ths anllotrcplc natule

of, tlre polarlzabllltLen of ttre lndLuldual tmlesulos and

bocauee of tlre ctraracterLotje natuse of, tlra rmleeular

arrangffilnt ln ttte dLff€reRt phaaoap thera arlaec ln

alrcst all ttro above pharee a bLrefrl.ngcn€o strleh lc

atrcn$y dqendent sn tsqlerature. 8or caqrlel ths

nsnag.f,c phaae ln whlci}r tlrsrs eclsts etatlatleal

orlentatlonal order about a elngle dirctlon (optlc arslltlr

behaveg aE a bl,rafrlngent nd!.urq rrhl,clr lo unia*lal

pa.l.tive. th€ srarxrtr,s ta ana g) nerq*rarea are also

unlaxtal posltJ.ve. H6re, the rmleetrlea are arrangcd ln

layera wt'ltt the long axea of the rmlesules perpendletrlar

to tlra layera. tn srcectl,c Ae tlrere t.E rp lateral

poEltl,onal order t'n each layer. fn smilctlc Fr *rere ls

lateral otder. The cholesterla pharol on tlre otlrer hand,

enhLbt'ta negaLlve blrefrlng€il€o, Slre cfroleetErlc phase

cond.gts of indlvl&ral layerc ln r*trlctr tJre mleetrlea are

allgned wltlt thelr long arc€c along a epeclflc d.Lreeti.ontdlrector)
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trrt tchLg rpectfle dlmctlon of tlre {lrector ratatcs

ermottrty on paea.itg frrsn layer to layar, llo ar to fom a

lrcltcal atnreture. Thc dl,fferant rmrophareg erdrlblt

dli'erle aptlCal b$arrlour and clraraetertatlc gertuttes.

Thc preaent tlrcg.ge lnsorlroratcs tho resulta of tlte authorr E

ttroretlcal and crpartffiigal firyeatlgatJono on dlffcmrt

rmrcptrases e:chlblted bty different aorryotrnete. lhs preface

lrere glvss a g€ncral lntrrrductl,on ag wqll E8 a srrrmary of

Etre Eallent f eatures arrd, rerulta dealt rltll .ln tlre dt f ferent

draptera of tlre tlrEcr,s.

*lre optdcal anlrtrcpy of tlre rmlestrlea plays a

fundarwttal rele wlttr regard to tlre blmfrlng€nc€ anil ln

Clraptef I ls given a brief lntroduetlon to ttre toplc, wltlr

partl,orlar referonce to tJre errlentationat otder parameter

ln nenatlc lleul'd cryatals. In thls clrryter .|,r dealt wLtlr

tlre relatlonahlp between ttre mfraetlve lndlcEcr lo€af fleld,

pr:l.nelpal potr.arJ.Erbd.Iltlos, eff, estJ've plarlaabllltt'es snd

tlre orLmlatlonal otd,er. $gerlrnental lnvestlgatlona on

tlre refractl,ve l-ndleeg, denelttee and ttrelr t€rqloratlrre

varlations tretr€ carrled out tryr tlre aut&nr ln tha cace of

tllros orqnunda namaly

1) {r{t-blc(hexjrlo>qr)azo:ry bqrrene

,.1) dr{' -bla(heptyloxy)aaory bssene
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ltt ) tf-({-lrarryrlorry boryl!.dmra}*p-totuldlnE(HBT),

Etre f,trat trc €oryrounds uora ohoren f,or LnvcotlgatJ,onc

because ?bey possofr rmlgular etrilcture sfunllar to

frzo:ffanlsole(PAA) and the lact qrtrpound rr&r a Etnrcture

srfitl:.ar to p".mettnxy benrylldene p-h.ttsylanlllno(tlggA) . Ag Ls

rell ltrmwn, PAA arrd HBBA havs b6€n extenalvely Lnvestlgated

by earller rctrketra. the ref raetlve lndlcns of thc abova

eorqnunda s?re dete$&lned usJ,ng a Oon"l,omster Sp€ctacmetcr

and by nalrl'ng use of, a hollny prlem ( ar a entat ner for ttre

qreclrnen). The detalls of tlre e4rorlmental tectrnlgue

adopted b1l the author are decorlbod ln Chaptcr 2 and the

data are prGrrenteil for the aboys tlrree coupounds. The

l,nde:c dats have b€cn obtatned for dlfferent wavelengtlrs at

d,tff erent tsqrraturea. The above data werer us€d to

cal,sul.ate the ardsotrcpy of tlre lorentz fleld faetors

(Lo-Ir") and tlre orlentatlonal order paranater (g) and tlre

rlculta are dLssuased ln Chapter 3. ffre orl,entatlonal

or&r pararreter deereages wltlr lncrease of terqrerature and

lt ls found tlrat tlrere t.s approxfunately a ll.near varlatl.on

of, (Lo-Ir€) irl.tlr I lndlcatlng thtt ttre anlsotropy of the

rpleeular d.lstrlhrtlon and orl,entattonal oniter parameler

dscreace ln-step wlth each other. Eegldee, lt ls found

that tbe ord€r parameters Ln th€ saae of IBT ara gon€rally
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hlgher tlran ln ttre €ats of, ungAr at tlre carne re&rccd

earqrerature ?*-{f. Futrthcrr tlrs value of lro-Ir* ln ttre

eaag of llBt lr greatcr tlran l'n lSEt. ffic rplecnrle of

fBT lE longer than ttrat of llBBl, Iftn€e, lt ls reasonable

tlrat tlrc anLsotmpy of mleerrlar dl.gtrlhrtlon and

orl.cntatlonal order tn lDf 1r grcater tJrEn ln NBBA.

ftte sglatattona,l srdar paralmterc and tlre anlsotropy

of tbe lorenta flEld fasto$ ln tlre cace of a honplogouc

gerlag of co*qnundr are cal.cnrlated and dlecr,rEeod tn

Chapter 4. lha conqnunds, n-alkry1.?-(4-qtlrorsy benayl.ldene

amlno)-d-mettryl elnnanatesr have thc rreleeutar fornnrla

cAlto(c6HO)C&H(CaHf lCHrC(cH3)(mon) whora R ls afkfl group

CH3(CHZ}' (n '. Lr2r...8). Tlrero orqrounds form an

lnt€tlrrating hormlogous r€rl€s, ln tlrat tlrey edrlbLt botll

nematlc and smoctle a nresophacas. Fotr ttrc horploguca

o r I to n - 8e oporlnental daBa on tlre ref,factJ.ve

lndlcee trert' rqorted by pclzt and Sactsaarm6. Although

den*lty data are rpt avatlable for ttra above onporrndc, lt

1s shown that lt Ls poaalble to calsutat€ tlre optLcal.

anleotrcpy and the orlentatlona"l orrder ln ttre cage of

tlrege mrqlounds. fh€ or€er parametara ar€ found to

exhlbi.t tlre yell knovrn zl:g-,ary alternatlon wltlr lncraaae

ln tlre number of earbon atoms sf tlre allcyl elra!.n. fhe

anlsotrcpy (r.o-r.rlr ef, the lorenta fLeld factors ls found
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to decreace wltlr tncreaclng nu$ar 6f earton atong

J,ndlcatl.ng that ai a conseqluoncflD of tlre nun€mus conformatlonc

trnaa.|.bt e for tJro afkyf $rtupr th'€$e La a redtretlon ln the

snl'stropy of tho polarlratlon fleld. tbe calculated

valueg of tlre optJ.cal anlaotropy of ttra d,lffonont rcleeuleg

ar6 appraxtnately egtral, ifdtcatfurg ttrat the optJ.cal

anlsotrepy arlsas nulnly frtrn tlre central rlgld lnrtJon of

tlre nple<nrle and that ttre contri,hrt.lon of the alkyf chaln

to ttts optJ.cal anJ'stropy .|'s not slginlfleant.

Blrefrlngonee ttudl,cs lr€trio earrled out b,X' the author,

alco ln the eat€ of drolester1rl oleyl carbonate. Tltts

onrpound ls lntereetlry !'n tlrat tt exf*blte tlre ctroleEterlc

and the elketle e naaoplrases and ,.t .l.s weakly b.trefrlngent.

The rocults sf tlre meegursnents of denalty, refractLve

lndlcee and vlscoelty of SC i,n the srnectf,c, ctroleEtertc

and lsotroplc trtrrasee are report€d and dLscuas€d ln

Chaptcr 5. llre prlnclpal polarlzabtllties o(o and d&

(neapectlvely, for vlbratl.gne parallel and perpendlc"ular

to the Xong ax6s of the rrclectrlee) are eaLcnrlated and lt ls

found tlrat the values of d. h tlre choleetertc and snectle

$iasee are egual. There ls a syetmatJ,c decrease ln tfre

optleal anlsotmpy at the hlgher terq>eratures. Thl,e

f,Eature t'e erqlatned ag arlelngr due to ttre end ehal,ne of

ttre npLeculec bel,ng not, fully enctended and ag drre ta thc
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m;unsmua mnforraatlong Xnaalble at tlre hlgher terqlera$r6s.

Fmm the vlseosl.ty data ln ttre cholecterlc and lsotrupLe

;rtrareal tlre eorrcapondlng flov octlvEtton onerglea are

calcrrlated.

Xn Chapter 6 are pmnented tlre author's lnvcgtJ.gatJ.ona

on tlre dlelectrlc oonct&nt of 4r4' -bls(heptylorsy)r5oxy

bongene, anlayl.ldello-sl-anj.rp phanyl aeetate and

anlaylldene-lramlrn grenyl hutyrato, ln bsasrre solutlrens.

Sprn tlrese Elaarurecnente and tlre avallable rsfracglva lndq

data on ttrece eoqlounda, the dtpole mwrts of tlreae

naatogenle rml.ocr.lles are calq*at€d. fhe d.lpole nprneacg

are also evaruated thoretLeally as the vactor eum of tlre

dlff,erenL bond nurnentE and lt ls f,ound that ttrere t a

reagonable agreermnt betuean tlrc erctrrerlmental and ttroreticall.y

ealcurated vaLuee. rt may b€ nentloned that tlre dJ.pole

rbn€nt of {e,f '-b1e(heptyloxy}azo:{f bonzsrc !s tn eloee

agrsernent rrlth tlre dlpole rsrnent valu6 for p-ase*an1sole, l

utll,eh haE a sl"rn!,lar nplecular gtnrcturc.

lingnercus strLkLrlg optJ.cal tsrtures are l$b$n to h

$&J.btted by $re ErnEctie raeeotrfiaae. Dodecyl bqrEene eulf,onle

acld and tlre mlxBunas of, ltE Eodtum salt wtttr (i) watetr,

(ff) mtlrane sulfonle actd are found to e>Ehlbj.t tlre arnsctLc a

phaael and Chapter ? la dsvoted to tlre autJrorr g



vll.

lnvacllgatlons sn tlreco, wlth altecl.al referonce to X-raY

dlffract*rne optleal tepcturesr anil tpleqular orlentatJon,

X-ray stu&l,cc revoEL ohary rlrrga st low anglec of

ccottorlng and th6 dtffuae rlng at tlro hlgher angLee o

eonflnntng tlrat ttra phars here Lg tfio $nsct .c A phase.

ltro srneetlc A phaae of tlre abolto mrEnund and mlxturEs la

found to crdtl,bt t ttre draracter{stl.c optlcal Ctrtures llke

batsnn€ts, drcplets and focal conles. Uslng a EenalLJ'vE

lntarferEnce lEchnlgtre, tlre author har gtud;Ld tJra rmlesrrlar

orlsntatlon in batonnete end drcplets. ln tJra case of, a

rdropletr ttre rpleculea am arranged tn saecttc .l,ayers,

the dl.fferEnt amo€tJ.c layere belng eoncenBrlc ar tlre layere

of an on!.oe. Xt ls conflrmsd also that tlre rmlesular

ordorl.ng .Ln the batourEts correeponde to Ltrat ln

G batonnets. llerer the rmlegrrlea ar6 aryanged ln srqgetlc

layers whlclr are normal to ttrs central long axtg of ?tre

batocnet. tow arry1e optlcal scatterJ,ng pattems $ere al,co

rccorrdod fyy ilre autlpr ln ttre saae of ttre dnoplete usJ,ng

tl6-Ne lager rad!.atione of e3as;. fhe geonetry of, trre

patter^rre @nf1$n8 tlre rplecular orlentatlon, doacrdbed

above ln tlre caae of rdrgpletar. The lnte&:fsr6nce studleE

had aLEo enabled ttre autJror to detarmlne tlre blrefrlngonce

and optJ.eal anlEotropy Ln tJm eage of dodeqrl benzeae

sulfonlc aeld. chapter ? also Lncrudes llre presentatlon

and Lnterpretatlon sf tlrs vtbrattonat lnfrared abeorpu.on
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epeetre of dodecry'l bmssrc ;ulfonto aeldr eodlua dodecyl

bsstcene aulfoaate ad ncthslte rulfonle aeld. Certaln'

geaeral fea$rrcr dr!,ch hsvc mrgad f,ron cur ttudles ln

t$e dlffe$ent nare1*rac6s ar€ dealt fldtb !'n tlrc onclud.f,ng

chapter.
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