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In troduetion 

Certain long f):rganic molOoul ee ea~ exist :l.n 

:p;haeee intermediate between liquid and solid~ :Vheee 

phases ha:ve some of tbe properties of a l.iqu1d, such 

ns fl uiL~i t,- and :tnabU:l ty to support e. shear. IJ!bey ha·ve 

also so11e properties of e crystal..Lehmann1 naraed tbie 

pbaee ae 'Liquid Or7ata1a•. Pried«L2'' suggested the 

term •!!eeomo:.rpb:l.c state•. 

Liquid or;staJ.m exbibi t anit':1Gtrop1e properties 

as do solid crystals. the aE!aophsse can be identified 

vieuaJ.l.y 'by 1 ts Qbaracterietio turbidity or bJr a pola.­

~ains microscope by ite opt1eaL birefringence. 

Liquid eryotaJ.. e in eenereJ.. can be formed by two 
' 

proceesee, b7 •eol.vent• effect (1,-otropio mesomorphism) 

and by thermal. processes (thermotropic .mesomorphism). 

In this etudy we are onL~ concerned with the 1atter~ 

where oot~tpounde elthi bit l.iquid o.ryetel pha.sGe on best­

ing from the eol14. 

The •acroseopio anisotropy ot liquid or,.atal is 

attributed to l.ong range acleoular orientationel order 

with pose1~e additional one or two dimensional poeitional 

order. Xn general., l.iquicl c.r,ystal mol. eou1 ~s are highly 

e1engated with a fairl7 rigid 1ons axis and thus have an 

enerset1o advantage in cooperative alignment, the posi­

tion of bensene rings and pel.ar groupe on tbe molecule 

deter11ines the range anti t,-pe of the phase, by infl ue!;lo­

ing the form ot the intemolec\ll.ar potential. Tbe •easure-



ment of std. tably defined order paramete!'B related ·to orienta­

tional and po~Jitiotle.l molecular order,pro'V'id:es valuahle infor­

mation on the nstura of the intermoJ.oeular fore6s respon£ii ble 

tor phase transitions mud other thermodynamie properties of 

liquid crystal. 

there- are three basic type ot thermotropic liquid oryst3l.e. 

Fo1lowing the CLaseifioatiQn ot F~iedftL3 th~7 are named ae 
Smeotic, lfeaatic and Oh,laeteric. 

i} Hematic J.iquid or.ratal t1 baYe no tran&ational 

order (Fig_. 1 • .!). 

ii) ThG •oleoulee have free rotational motions about 

their long ana, but they have or!ente.tional. order. 

iii) The eolecUl.ee tend to el.isn psr&l.lel to some -direotion, -n. 

iv) the atoleeul.es are aaeuae4 either to l&ek, ol" th., 

dipoler; are equally 4ietributed in oppctd.'t8 di:reo­

tionee stattetieal1y apeektng, thin ~eane th&t the 

states of + i ana .. ii are indistinguishable. 

Y) · Tbe nematic l1quic! cr,yeta1e nre optical.l1 uniaxial. 

vi) ~he .lattice epac• group• is c~ 

vii) 1.!he mol.ecul.·ee ~re either opt:t.ee:Ll)P inactive or; it 

·theJ are optioaJ..ly active·. there ie a ( 1:1) mixture 

6f right and 1ett banded epeciee in· the nematic 

orywtal. 



de Vries4 :f;ound another type of neme.tie Ph<~H~e 

caLled cybotat:tio nematic in t1bioh molecules group tlK!m­

oel ves into isolated planar errayts• 

1) ~ll sraeoti c liquid oryf:rtel s ha.ve s laye;red 

structu.re (Fig. 1.2). ~be centre o.t gra.Yit:;- o'f 

the elongated mol.eculee are arJ~enged in equi­

distant planes. 

11) ·The l.eng axes of tbo tlol,.ecules are parallel ·to 

a preferred direction ~ which GBY be no~al 

t~ the p1ane• or tilted by a certain angle. 

i'ii) fh& arransement of' the centre of _.gravity within 

the pJ.anee aa7 be et ~andot~ or regul.ar. 

iY) !!?he inter l.a)"er attraotione are ·eeall !n ooapa. 

rison to the l.ateral. forces and. the layers are 

abJ.Et to slide oYer one anotb8r. there are eeYeral 

types ot. emoctio phases, Smeot!e A is tbe one 1n 

which the direetop ie perpendieUlar to the plsne 

of the 1ayers, while in smeotio 0 pbase the 

director ie til ted with rov-pect to nonal to tbe 

plane of the l.a,-era. The alasaifioation and eharac­

ter1sat1on of smeotic phases are maiQJ.T done b.r 

Hermann5• Saoktltt.nn6 an4 Jettue, Annol.d7. 

the elaasifioattone were done by ditterent 

workers by different methode, su.ab &a mi,soi bil.:l ty ori ter.ton. 

texture studies, X-ray datae. The ~eotic phases ean be 

... 
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ar:t"angett sequent:i.el.ly as smect~ !, D, C':t :D, 'E, F. G, n~ .... ,,. 
v1hare J..owar temperature pnasea stand :t'urtbor tG the right. 

1) Tbe etructure is a two dimennionst nematic 

(Figo 1.,). 

ii) Thare is no l.ong range order in tbe centree ot 

gl'aVity. 

ii:i.) Tho moJ.eeules are al.igned along a per:terred · 
~ axis n • 

iv) it ie not a constMt in spe.ee and has a bOJ.:lcal 

s~metey. 

v) The pi teb of the h&J.i~ ie tempera:turs and con cent­

ratio~ d~pendent. 

Another typt.l of liqUid orystale wa.e disco­

vered b7 s.ohan<l~a~ekhar and Oo-workel"s~ a·tew 

year• ago J e8ll e« col. uv.m.er phase or canonic pnase. 

where the flat disc l.ike moleolilea are etaeked in 

aol umus and ao the ple.n.a of the molecW..ttti are per­

pendicular to the di~ection oont~ary t~ the former 

typas where the raol.eeuloe are pamlttl to the 

direotore9, (Fig. 1~4). 
lf n substance haB both the, phaeee: Jmaeetic 

and nemati<J tben on bea.ting the ~Jrymtal.l1ne solid phase } .. . . 

maLts into a smeotic pbae~ whioh subsequently tranaformo 

to the nematic isotropic ph0:eee, 

c I 
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For example, tereirthaJ.-bls-(•p-butyl aniline) ':DBA Whic1l 

bas the chemical structure10 

has tbe phases and transition temperature (°C) ae gtven 

beloWi 

0 --:~.... 0 ~0 ... 0 

II~ C 14'-1 C.. 1-:f 2 C.... 

For a aaterial. having onl.y ameoti·o p&aee w1 tb the increaae 

of temperatura. the sequence of pbaee will be 

a 

With ehol. e~te:t;Ji oe and •meeti ca, 1 t bse been 

observed _expert~entall7 that 

(i) s 
(ii) s 

Ch 
Saeotio A 

' 

Ch -------')> l 

namatie and cboleaterio phases, though cholesteric oan 

·undergo to ne~at1o under the aet!on of extern~ ttl eotr!·c 

and ma.gne·tte fiel.ds~ 

Qladis 11 found in binsry t~ixtures of' some cuHra­

genic cyano co!Rpounds, that tfHJJ" followed on eooJ.~ng the 



nematic. The ~ow ·temperature nertatie, be::tow· 'tbe ameotic. 

pbe.sc,ie called the re-entrant nematic pb~ee. This phe­

nomenon has al.eo been observed by Oladie et eJ. at el.e'Ya-

ted preesure12•1' and by others at at~oepberio preesure14-16 

in pure compounde• 

Uoleoule~S ehowing me~Joaorphism poe~eeeee the · 

fo1lowing structure -

(1) ~he molecUles are geometricaLly anieotroplo, 

tbe,v are e1 ther rod-ebapod., tlat or lath ehe.,ped. 

·(11) 'fhe moleoUlee bave eomo rie;idity el.ot~g the lone 

axes St') that paHJ.lel. orientation ·may not be 

broken. T~e moleoULee shoUld posse$s at~ong 

~)~(Perreanent or :lndt.ced) and ea.eil.1 poJ.a­

r1eabl e groups. the foreec responsible tor th~tt 

meoophasee are primarily dipole-dipole· interactions 

and d·ispers:lv~ fo~cee~ 

The ·melting· point must not 'be too bisb; lest 

onl,-- supercooled metastable meeopbases be fqreed monotro-

p;! oally. lloweyer, polar! ty ot the teminel part frequen tl.a­

give~J r1ae to veey etrong intermolecular attractions resUlt­

ing :ln the ri ee of m~l ting point. 

Jlos't of the thermotropic meeoeene can be r~ 

resented b7 
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&tnal grou.p ----0- Centl'!ll groUP~ fel'!ll:l.nBl 

group 

~be terminal groups fi&Y be seae or diftereat. ~be oen tral 

core is usual.l.7 attached to the para pofi1tione of the 

benzene ring. ~heee ere eaeily ;pOlarisabl. e and pl.aru:u.~. Tha 

aromatic ringe may also be connected direotly17 ae 1~ 
p-oyano-p•-pent:~l biphenyl.. 

fbe caeeo11orphi o behaYiour is grea:U.:- infl ueneed if the 

~ength of the rigid ~ core ie increased bz introducing 

addi tioaai aromatic rines. ae in p..o,-ano-p'-n-pentyJ. 

terpben,-~ 17 

0 

Otten tbe osntr&l ~;roup certain mtil. t:tpJ.e bonds to •ain­

tain ri.gidi ty and l.ineari ty as in P.a:~~~oxyan1sol G ( P.AA) 

oa, -0-----Q- r.~ N"-Q-o-c~ 
0 
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oert~in e0neral type.s of cut.,ve~r~ rel t:l.ting ·the. tro.n$1·b::ton 

temz:Hn"a:tu:r-ee t-o the number of aa;r'bon; etoffts in the sariee 

might be obtained and tbir6 eoul.d be used to eonetate lllll. 

the- membara a·f th$ eeries. Be -toun.d • (i) ftu~ d,:tffer$nt 

pbeee transition t$!!pos-ature$ (JJ- I. ·0 -It S - ~) 

gi 'Ve entoo'tl:l ou:rve tl:ulu.gh the Qel,. tins point do not: gP,how any 

u.nitorm1~y. (11) the clearing point., of namatio ph.S.Bet deo-. 

:t."OS$QD with inereaeintt ob~in l.enertlh (ili) ·!tte.r ·1•1 ·tempe-

. ratureo fit in two eurvea one for even end other for odd 

nuraber of oa:r'bon e.tome in n-aJ..kyJ. cb~~.n• gi'Y1rti:. riee to 

the eo-oall.e¢ 'Odd-eYen• (!ffeet. ~he if - I tempe~ture 

deore&!ts~u;~ wi tb a dimtino11 l\1. ternstion and tba afftpl.i tude 

of ·the al. ten1a ti·:ln 1!1 E:O. reti.uce a 1wi 'tb inoreafi.iug flll$-i.n 

~engtb • 

. (iv) ~be plot of Clearing poir.rbe of' s.aeotiee ~nd the 

S - N trf.i.n$i tion te~:&peratu:rea ueu$lly re!!~tehea: a 

•a.xitlUM ot a motle:rat• chain-lenetb a~d doere~$es 

sradu.ally wf\th fUJ.,.ther el.engation ot the obtiin. 

fbis pl.ot no-rmeJ.l:;r ahows uo distinct oad-ctven 

ef'fect21 • 

("t') In a bewol.ogoua aeries. sht-rtel1 chaine e:xb1b:t.t 

purely or predomi.tUUl.tl.J n•a,io :pbaaea.whUe 

•eo'tio phatHts dominate in lon~er chatn ~eol•otU.ae. 

at the expense of nosa:tio tbermal. ctabili tu iB-21
101 

The eftoot ot broadenias ot a. mol.ee-ul.e b;, int:ro• 

duoina onli or aore .rnabsti tuen'te in place of hfdrog~ns alone 

the eide o'f the OilVe etruotu~e is Biven 1n 4eta:il by G~y18• 
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The bro~u.lening reduces t'he anisotropic polari~e.bi.l.i.ty and 

consequently the in-termole~w.a:r e.ttraetions. Young anti. 

bia co-worker22 etudie~ tbe fol~owing ¢ompounds -
~ y 

___@--coo -<:E>- C:oo 4- c."f H 9 
~2H50 / ·~ 

B 

and found a s,-etema.tic decrease in N - l tentperaturee 

a.s the nt10ber of en, group inse~t&d at poa:!. t3.ons .l; B 

or Yt z was increased. 

ln a 11acroscopic voltma ot e. n~naatio liquid o:aystat·. the 

preferential direction n is·in general not WJ.iform, bu.t 

changes from plaoo t~ place under the action of 4istur­

b1ug forcee euoh ae convection. flow. wall • .efi'ecte,etc. 

Howave:r. evan large eamplG• can be aligned by both ~nasno­

't1c and electric fields. 

!n a ho•cgeneoUSLy ordered liquid crystal eaeple 

the long axes of the mt?leaw.es arb par8l.lel. to ·bbe pre­

ferred direction. !hie boltl.s only in a time or space 

average. In reali tv. due to 'their thermal. Emera;, the 

i.ndividlia\ r:so.leclll.es or small croup~ .of m.oleoW.es tumble 

about the preferred dir~HJtioa. ~he e:ffioienoy of the moJ..e­

cular orientation aJ..ons t t can he described by a. etn8).~ 
order parameter < pl..) 

< Pz. ) = ~ < -.3 CoS' 'e - 1 / 



where the braoke·ts mean the time or space av~~rage and ':ill 
the an£tl.e between tbe l.ong mol.eaular a.,;is end the pre­

ferred direetlon. ~his ideal nematic order will be possible 

nea.r the abcol.llte eero point t>f tbe temperattlre only if 

material would not fr•e!l•• !'or an isotropic liquids(fi?lr= o. 
~be orde~ parameter (:~~) can ba determined by 

measurinG tbe principal retraotive indic.ea or tbe· di~ 

magnetic sueoeptibllitias or ~rsr diffraction. Other 

methode use the Ultraviolet or int~are4 atohrotss or 

nuClear •agnetio resonance spectra. 

JolaQ~ar s.;t!'ti,~~f;cal .. -rw~z.:. 

M~ier and Saapa2'•25 developed a st$tiatical theor.y 

to describe tha J.iquid orrstal.l:ine staiae and 'tbl9 mt>l.eeular 

orderi~g for tbe nematic phaae. ln anaLogy to th~1 tr~atment 

of ordering phenotnenon in t'!trro~aa"'"uettoe or· f'e-rroelect:ties 

this theory Ciaecribell· tbe intermol$eula.r orienta.tif.)n 

fo:rooa lty s mean field method. Ea.Qh individuel ~oleeQJ.e 

feels a ne:Qlt:ttio potenti!!ll wh.ieh is G;iven 

where V ia the molar YGlllQ1a. and A is a. colnitant 

eh~racteristio of the mol.ecul.e, related to ito polarl­

~aabil1t,-. 

fbe derivation ia baaed on tha model tbat the 

aolecule eJ.ignllent 11!1 caused b7 diey~rs:lo!l tore9s. 



onl.y tbe induced dipole-dipole contribution ia oonii:d.dered. 

!t'he anisotropy of th0 molecular potarizabil:L ~Y .cau,ses an 

angular ·dependence Qf the intermol,(Httdt:tr dispers1.on forces 

and therefore is responsible for meaomorpbic phaser. 

Hu.mpbries~0 ha•~• boweyer. ebown tba.t the aeaWIP­

tion of tbe anisotropic 4iepareion forces for the tonta­

tion ot nematic pbe.aa wae not eeeentiel. • 'ibue & singLe 

molecUle potentiel (aean ti~ld} can be oe~ up· to giYe 

particular orientatlon d~!H~ndene~ ( 1) . 'u ehould be s1nt•u 

when th<! eoleoule 1e p:aral.lol to the director and llui•a 

when the molecule ~a per:pendicular to tho dix-ector. thu.a l1 

.;nay be abosvn t·) be pl'upl)lttiottal to 

••• (2) 

(.iil U must be proportional to 

degree of o~ientation. fhie potential wbicb ia responsible 

for n~etio phase formation ~hould Vl.!t.ttish when <P2) ==. () 

and be mini•um when the mol.eoJil•e al'e bighl,- orde:rea ... thus 

u ( eoe e ) a - '\...9 LJ!2 ) Goe l9jQt. 'P:2-(~s ~ 

Orlents.tionsl di stri bntil1. n -£uno .. tia!'t. 
rc:ci••w=4<•1r11 lA :UII T • F = _ 3 • P • 

O:rientation.al distribu:tion ftm·ction f (Cos 9 ) · .sivea 

tne prob~l>ilj.ty of ;f'indine s woJ.ecule wbose sxia ·ma.~tes an 

a.~gl.e 9 with tbe dir~a·tor it • 
Ori~n~tional. distribution function oorreepondtnt; to 

the ·single ~ol eeul e pot:i3ntiaJ. ba.e the tom: 
_fl(Cose) "=" Z 1

R.-x p[- ~ u cose] 
I 

~ -== J .e.xpc_: ~uce.astDJdc.eos~ 
0 ~ •• (4) 



1 
where z ia the t"lint(ie ~olemlle partition funetion 0:= VT" 

· K is the Bol.tzmannes eonatftnt• ! in the temperature in 

absol. ute unit. :the l.imi t ot integr&.tion bas been t"'eatrieted 

within 0 and 1 
. rl> ~ 

because n and -n are indistinguishable. 

Tbe dependence of the order parameter .(P2) on ;iihe tempe-. 

rature ~ ~ be fou~d by solving the eelf-coneiateney 

equation 

<. ?2 )- = i P1(eose) }(ws&) dc_e.oslt) 
. b ••• (5) 

using equa.tion ( 4) in equation ( 5) 

A computer prog~ams bas been ue.a to obtain the •a1ue or 

values ot (P2 > (for any partioUl.ar ~ (or· f? .) 'hat 

oa.tiet:l.ee equa.t.lon (G). <Pa>• 0 is a. solution at al.l 

!, below certain temperature dete~ined b~ Xf/& •.o.22~B4, 

two other eol.utions appea~. Of the tbree solu.tione below 

the critical temperature the one whiob eatiei'iee tbe tber­

modynae!c cond~t1on of mini~uu fre• •nersy will etve tne 

stable pbs eo. 

~tensisn of the Meier-~&use theotr~ 

Humphries~ James and Luck:hurst26 deYel.opecl a •ore coep~e-
~ 

bensive c~naept by inCLuding higher order term• in tb• 

•ean field pot.ential tor cylindrically symmetric eoleculee. 

1 03531. 
~©i. rEb 18-.~u 



U (C-os 8-) :::: .L lJL- < ?L,) (LOS 9) 
I . L ••• (1) 

u\' 1s the ai:ng1.e-1Qoleeule po·tential. .in the etean tiel4 

a:ppronmation. 

where (f[~)C~os e) is the ol':l.entationat distribution 

:tunotion and PL •e are the Lth. o~er te~s of the 

Legendre Po:Lpot~101 (L takes onl.y $ven Valuto}. It has 

been the tetfma with L • 0 in (?).mar bt dropped einee 

it is ae:rely an additive co~stant. !rhen 

ll 1 (Eo s 9 )= 1.9-2 < P2 '> 'P2 ( LosEt)-t-1.9t/P,;~eo~~(g) 

r~tention of oill)' first ten of ·equation ( 9) d vee tbe 

Maiar-Sat~• theory. 

,P;pzsta:t Struc;tur'\ otT Thegotrop:ic l.!g~9, qrz~.t!\b. 

lt .is now Well eetablieb~d that tor proper under­

e·tanding end irrherpre'tation of several pby.,~Qal.. properttee 

.ot l.1quid c:rgetalline phasee a knoWJ.edee of the moleeul.a.~ 

etructw:-e in the cryeta.l.line phase ie ver7 u.eeful.. The 

molecuta~ confo~ation 1n the or.rstallin~ etate preaete~ 

mines the aol ectila.r o.reaaiee.tton in the mesomorpbi e f:'Jta te. 



!the f.i:rct attempt to co:r...,:relate ·the rnoleoW.&..r arrangement in 

tlle mesophe..ses w:i. tb the e:r~t stt~l ~rtructure of the meeoeeai e 

material wa~ undertaken by Bernal and Crowfoot21 in the 

nea!'.ly 1930's• Upto 1974 only seven crystal etruoturee 

had been detrsrmined28 • Tbifl ei tuation abanged dra~tica.:t1y 
with the advent of computer p:rogrl'l.m in ths late 1970s' ~ 

Sow a J.arge number of straeturaa have be~en deteminea. 

most ot tbea being nematic. 

Prel.1w1n.ar7 eu.rvey- ot the prese-nt knowledge resa.rd• 

4:Lng ·solid meeopbaee relationships was given. })y Bryan29• 

On the baeie of the &'litenc~ at band_ it ean 'be stated ... 

:t) fhe molecules of thG or&eniG cryertal.e wh~n heated 

to the liquid oryetalline state adopt e.n arrange. 

IQent liJOIIewba-t· simil.ar to that ln the cr;atals21. 

11) In -net~atio or.rsteJ.e the l.ong nerrow moleoutes are 

found to be more of ~ eaa pa.rall eJ.. and inter-

leave one another- to fom an •illbl;'ieated paokinB' 

(described b8 Bern$1 and orowfock). !he transto~ 

aation free the solid to tbe nesattc phase is 

cbareeteriaec! by tbe breakdown of 'tbe poGitioneJ.. 

order of the soJ.ecul$1'!! but :no~t of the orientational 

·order'0 • 

iii) For smeotio ~ompounds the mokeeUles are· t~und to 

be packed in pareJ.J.el ar-ra,.. ,as p:cediat•u'1• 

fbie is true at l.eae·b the ma3o::t1ty ot eaaee, 

so far known but a.t this stage wa sust be oe.ut!oua to 



'1 32 ~ generalise it e 'Brown found an im'bri. cated pacld.nB .!!.Or 

a nemstQgenic compound with the non-planner molecules 

arranged in herringbone tasbion in planes ·perpendicUla~ 

to tne l.ong axie. Brow.n and his eo-worker~~' .elso found 

a herringbonio compound w.1 tb a tU t 1"6J.ative to the 

l.a.Jere. Bryan, Focier· and M1lle.r34-'6 a:Lao diacueeed the 

role of bydros0n bond in tbe form~:tion of' mesogeni c oo*­

pounde. 

Considerable baeil) reeearcb on ·the optical and el.aotrical 
1 ;&, -~-

chal.•scto:=':tstictJ of l.iquid w~;s~~ t.fas. carned
11 
duriq 

'the :Later h~t' Gf the tb:1a oantu.r3 to i.levtaop tbe appl.i-­

aa.tione Qf 11q;td4 oryetsJ.s. It baa been found that l.iq.uid· 

orystalo have got a wide ~e ot eoientifio app11eationo 

'lb$ eharp qh&ngee in tbt oolor o.t l! ob~leeteric 

liquid cn;tetals wt tb eftlall changes in te:spenture have 

:ree~ tctd in a. number of unique tel)perature sensing appl,i­

oations'1. A$ a resULt, applications to medical dia&noeties. 

elrsotronic component teotins and' a.erod:r.natn:l.o str~cture 

enalyeia became feasible:• 

Iih'!t=a.t~c and choleeteric ~iQJlid cry,tfl..J .. e I'UJJ.Ye 

alread.J » found 'wide appli,catlon in diaptay deYieee a,. 

ma~ tlf tba_ir phtsieal. pro_pert!es ~uah ae birefringence, 

optioal aotf.vi ty etc. are senei tive to w~ak exte~n.!tl. 

perturbations~ ~he remarkable eLectro-optic effects he•• 
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:rendered it poesibl.a to p)ttepare li"!uic1 Q;?:yvt~~l di.([;pla.yf! 

whose main advantage. over the other t~"!let;t i e. that they do 

not require emissions of li£:bt, ~nd mo consume Ve%1y l.ow 

power. Ll~u:Ld ~ryet&ls are used in displays f'&r watobee .• <· 
Ol.oQks, e~c.n.llatore, panel meters and other digital ',, 

dlf.spl.ara. 

fb® x extreaeJ..y J.ow powett require!l:lente of the 

dteple.,- eoupl.e<l w1 tb further !mprovsmc:D'ts in cGmplimen­

tary eymmetr7 ae~al ~xide semiconductor ~ntagrate4 ci~-

oui te baa made pc9s1lae the ievelopment of ·pocket compu:tH~r. 

Liquid ot7ateJ. displa;s alto ·saintng acoept&nce: 111 

the did tal instrument field_; ~~pl!Lcin« light-emt tt~ne; 

displays in appl.icatiQn~ wlH~re pcrtab.ili tr is of pri=e 
' 

interel1t. 

lJ1qui4 crystals ere Qeed in _the f'l.e.'lt pa!Ulel 

television diepl.ays. :~?he progresa ot e~~otroniee, eape­

oifll.J.y eetnlco~~uctor ~lectro:nics directs m1crote«ttmolotr 

which requires low Yol. tage and low out~rt:ur1t de•ioee. In 

this point of view LCD ta moet promi~ng among vari<n.te 

devices-.. 

Recently, terroeleetric l.iq.uid cr,ystaJ.s (s0*) 

have been vu.;ed far a new generation of :fe~t. varsatil'2f 

l.iquid or.vstal devices. 
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Liquid cr,vst~e bave.enormous remarkable applie~tions. 

ror tbis purpose, identification of' different pbe.ees, 

tbeir el eotro-ozitio properties an~ mol.ecular and crystal 

structure ane1T$iS are important. In the ~- present work 

six 11qU1d crystel11ne aubet~~ces namely PCOPP, PQTP, 

PDBA, DBA, BPOPP an4 50CB ba:ve been cbosen. 

Proa X:.¥'8.7 c.U . .ft:ract1on p'hotograp'bs of maene­

t1call7 al1gne4 sampleD PCOPP., POfPt .PDD.l and BBBA, 

orie.ntationel dis'tribu.tion function t( $ ), order 

param&tere <P2 > and <:"»4> , bavo ·been ce:toutatecl. 

l':•ra,J diffraction studiee in J.iq\Ud CPN'Stelline pb&S88 

of the · ee.mplee .BPOPP and 50CB were done earlier in our · 

J.abora'tor.v. In the preeent work, optical. btrefringenoo 

e'tudiea of the samplea PCOPP, PO!l?t PBBAt BPOPP and 

500B are 4one. lfhe cr.vetal and raolecular etructu.re ot 

the eample POOPP bave been de_termined. froa X-ra,y diff­

raction. All the e,-rperiilen'tal. works are reported in 

O~apter III and IV. 
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