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In ttre prenrloue cilraptero tlre au?lgr had dlscuaE€d

1n detall ttre reeultg of hla elperC.mntal and tlreonetlcEl

gtudles J'n tho ease of $re dlffcrent srnectlc, nernatle and

choleete"lc Uquld erystale. thEra ars cetrta.ln general

featuree whlch have snerged frorn the studtes presentEd ln

the t}teels. rn tlre followlng asa prerented sorlo general

oncluelona and remarlrs.

enlgotrppy of Iprenta fleld factoru

tho Neugobauerrs approach to tlr6 local f,tEtdr adopted

by $re author ln tne therat{ca.l eclqrlaltonc, leadg to

regulte wld.ch ars ons.lsteng. rn partlcular, the folrowlng

polnts are uortlry of rsnark.

values of the
1) t|relanfsotropy of Lorentz fleJ.d factore generally

A

docnaage rltlr lncrease of tenqreraturs and go hand-ln-hand

wlttt tlre deerease of, tlre orlanCatl,onal onler parameter with

increaclng tsnp€raturs.

2) rn ttre sase of rctecrulec of ttre honrclogouE cerlec

6-qf,]gt7!-pF(4-etlnry banryttdene and.rp )- o( -methyl clnnarnatee I
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values of the
tfie{anfootropy of ttre lorsrts fleld factors drcreaee wLth

lnereago ln ttre numbcr of cer{oon atnmg tn tlre atQrl end

g$oup, AE a €onrequence of tlre numeFur poaolbl,e

onf,ormatLona of, tlre end groulrl i.lrerc ls E re&rct"lon 1n

the ant'sotrtapy of tlre lnlarlzation field. ln rrcst of ttre

easss, the anlsotropy artses malnly f,rpm the eentral rtgl'd

portlon of the nplesrrle.

3) Ttre rnaxluun values of tlre anJ'sotrcpy of ttre Iorentr

fleld factors ln ttre nematlc phaae for tlre dtfferent

erqnund.r dlcquEaad hEre, are eoqparred wltlr tlro values ln

clre ease of aonte of tlre eestsenslvely rtudled corqounds llt€e

lrazoryanleo.Le and p-mettblqf banaylldene p-butylanllLnel.

?tuq tlro valuee elpuTl ln Tabre 8.1, 1t may be notlced tlrat,

tltey arc of tlre same order of rnagnltude ln tlre caee of ttre

clnnaraatee, H-( 4-heqfloRf benzylJ.dene)-p'tolul.dlne (ffgf ) 
2

and HBBA wtdch have ldentl'cal central rlgtd portlon.

hrrthor, tlre valuee of tlre antcotrcpy (Lr*") ln ttre eaee

of elnnanates are Eystamatleally hlgher in the smectlc

maeophas€ aa ls to be eq>ected from th6 rilrre ordered

natune of ttrJ'e plrase.

{ ) rt rnay be lnlnted out t}rat trrE tromtz fletd f,actora

ar€ not calsulable tlreorotlcally. Lc and Lo afe

pararnetErs whlch degcrLbe tlre anleotrcplc local f,leld.
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fha f actora fol,lou f rom Neugcbausrr s tlrmry lrhlch acaurn€s

tlrat the rrclesules enslct of lnl.nt polarlzable unl,tE.

on tlre otlrer handr tlre rplecules havo a finLte alrape and

hesree lt ls rpt easy to rna]<e any ttroretl,cal calculatl,one

of these faetors I.n the d.lfferent rneaophasee.

$ltlsel anl.,jo"tro.p-y and qrlgntstlolal: otr(lsr

The orlsrtatlonal order parametera at d!,fferent

telqreratures ars calqrlated fpm ttra forrmrla

s-( d"- d,ol/(€(,,-o(1), rdrere €("-e(.(- Aot I J.s tfre optleal

antstnopy. rt ras aesura€d by the earller inveeLigators

tlrat tlre optlcol anlaotropy may be calgulatd try nalcinq

uee of tho lndax 6ato for tlre eryetalllne phase and

acarnLng Fcrrn€ type of form factor for ttre rorentz fierd.

Sucfi a calculatl,on, usLng the lnderc data for tlre crTetala,

ls strletty valid only lf ln the crystarllne phaae all tlre

nolectrles ara arranged such ttrat thqtr ilEes sf, the

lnlarlzablllty ertipaotd are parallel to one anofJrsr.

Actually however, lt le very rare f,or rpleeuleE to be

arranged parallel to one anoLtrer Ln the cryetalllne plraoe

and hence one has to cal.culate A o( e.tther f,rcm ttre

anlsotrcpy of tlre bond polarteEbilttlea etr frcm ttre knor*n

varuea of tlre optJcal anleotropy of rreleculeo having

s&allar nploEular stru€turg.
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Iorsrtz fleld factors Ln the

for tlra dl,fferent aoryounda

€oqrowrde
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Further, lt lc reecrae$y to ruwber tlrat tlre optleal

antsot$cFy ( A 6( ) of ttre rmlectrle ltaelf rnay altcr wltlr

terqrerature owl,ng to tlre ftexlble ncture of tlre dLfferent

chgnlcal llnhryca ln ttre rmlectrle. ln partlculstrr t!

mlst be polntd out here ttrat, at hlgher terq,€raturec

utr€n ttrera ls greater facl.ll.ty of mtatlone of gsoups

about etragle C4 bonds, ttre opLlcal anicotaopf ls llhely

to decreoee. In tht'e reapeet, lt rnay Lre remad(sd tlrat

a rlngle or{,engatlonal orrilor parameter for t?re n&ple nplesule

rrlll be an approxlrnation in ttre case of rmlesulec r*trtetr

have fac.|'J;tty of rctatlon of end gtouprf (aee XarcelJa3).

Itra ealculatl,ong carrted out bgr tlre author Ln tlre ease of

trruloqour elnnanates conflsn tlre werr lgror*rr{ zl;g-zag

alternatlon ln ttre I factors for ttre sueaesstve mernbore of

ttre hor{olognus ccrt€t.

Stre optlcar anieotropy of ttre nrclecurac cone!.atJ,ng of

trrc aroraatlc rlngs as ln pAA, HBBA, nBT and clnnaraateg have

trughly a$ra] values as shown ln Table 9.2. rn all ttrase

eases tlrE ecntral rlgld portlon of ttre rrclecules enelats

of st ncturElly slml.lar palr of arpmaLlc rlqe brldged rrjr

apeclflc grtrupsr tlrs centra! rlgl'd portlon eontrlhrtes

rmat to ttre optlcal anlootrcpy.

fhere atre, howevarr nralecrlLec !*Uch ana weakl,y
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Tablo 8.3t opttoaL antcotropy of tlrs ltqrrtd crystall.fns

wEnundr atudlsd

Coryumda A d Csntrst Rderencs
brldgo tftrmber
grsup

p-aeorcyanlsole(PAA} e5.5 -i:

pq$ttrlry bensylldene- ,.N
p-txrtylanlune(rogAl Zt., c(u

4, 4' -ble ( heqlflo:ry ) arorry
bdrrene

1 , 4' -bla ( hqptytorry ) arorqr ,lt
lresrzene Zg.4 ni,

l{-({d€ryrtorsy benaylldene)- . tt
p-torulcuG zt.6 "|u

E-atlqrl -p,- ( {-etho:ry
bozylldane anlno ) - G( -
nctlryl ctlsuatea

n$ryl eatcr
Pnpyl eater
Eutyl eater
,uryf eat'er
Hoxyf trttar
$rytyl estEr
Octyl egtar

lbnyl ester

1

.X
29.3 !{.,0 s

5

2

25.O

1 5 . 1
e5.8
25.1 ,_X

t r '
?iL.6 

- tu

l { .1
?'4.3

24.2
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optJcall.y anlcotroplc, erfl., the cholectetyL corElounda.

In pae'tlqularr ttro cholertarTl oleyl earbonate Etudied by

ur has an opt!,cal anlaotropy rughly about 2x1o-24 "*3.

the ptryclcat or:lg1n of tJrla mal.l value Ls to be acught

f,or ln thc opraullreg natune of ths efr€rnlcal ll.n}cageg of

tho €holecteryI group.

Moleeular or_lentatlon ln optl.ca]. tercturec

ttre prcrentstr:die.lon tlrE toxturea sclrthlt€d by

aoOeeyf bqrEonc aulfontc act'd, sod"lua dodosyf beigcte

sulfonats and t&e mlxturec have proved conelusl,vcly tlre

nature of tlre npleqrlar orl,,entatlon Ln rbatonnete I and

rdnepletar. ths Lnter:ferencs method uced to ctudy tlreEe

t@cBuns promiaag to be a powerful tacfntque for the

deternlnatLon of bfu.efrlngence and rmlcerrlar orlentatlon

ln dtEferent, lslrdr of toxtures, rhe realttr of data and

regulta pnCronted, aanre to ahow tr,hat ths rmlectrlar

ttnrcturis and the flsrdbre nature of ttre rmleeuleo glve

rlse to spcetaeular effectc rlth regarlct to ttrE terrtrrnea

and blrefrlngence. There l.o plcrtxr of furtlrer eope {or

alnllar rprk wlttr otlrer eorryounds.
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