GHAPTER 3

FAR-INFRARED ABSCRPTION IR A HONOLOGOUS EERIEB
OF IXQUID GRYBYALS

3.1  Introduotion

here has desn oonsiderable interest resemly
in the far-infrared (sudbmillimetye wave) absorp¥ion
of polar fluids in she 10 - 210 om ' wenge. Damed
on mumerous theeretionl'”? ang experinentsd® % seudies
1% is 3ow xecognised Shat, in gengral, the fowr posmible
factors that nommally contridbute %o their absorption
in Shis region axe:

1) %e tail of the microwave Debye absorption,
carrected for molecular inertisl sffests,'> 'S
11) the Poley renonance due t0 the librational

motion of the molecule as A whole Iin a teporary

cage formed by its nefghbours,



111) the sorsiemal motlon of upevific polar groups
whioh are eapadble of undergoing iantremolsoular

veorientation, and

iv) other possidle low frequency deformation modes

of the moleoule.

The absaowption of nompelar fluide has been
ascounted for in terms of the transient dipeoles induwoed

by the fields from the mw.m

The rather cmplex malscular structure of mest
Shermotropic liquid eryetals'’ makes it very likely
that their far-infrared sbsarption midht arise from
overlapping centridbutions bdoth dus ® intramlecular
motion and the permanent dipole memant of she malecules,
12 any. Nxperimentally, it cas bdecome quite diffiouls
o disoriminate betwesn these faotore and assens their
relasive Amportance selely from the speotra of unrelated
mesogens, as their molscular structuwre and 4ipole
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moments may vary oasiderably. A systemasic study
of several homologues within a given series, as a
funotion of she end chain length, is sharefors desiradble
as 1% onn lead %0 a bettexr understanding of the speotya
and thair dependence on tin molecular strusture. |

Wile shis spproach s evident in past sthudies of
several sther wwunﬁ‘w of liquid oxyntals,
ineluding their Mmen’"*?! and nesr-infrarea®?+?3
spectra, the far-infrared studies reported hitherto 4>
have only dealt with specific mesogens without any
attempt to corzelate the spectral ohanges within s
series Wi th the oorvesponding malecular strusture.

In this ohapter we present the results of a
faxr-infrared investigation of sever members of the
well innown p,p’-di-n~alkoxyasoxybsnsens saries,?*
a,-&,.mm«um«nwuwwx
chain wrying fram {1 -~ 7. MNolecules of this series

have the structure
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Here wo discuss the speotra of the diffexens
capounds in Ve fluid phases in relation %0 their
moleculi structhure. This ssxies of compounds wer's

shosen for the present stuly as their mam.”

opt10a1’4+3% ana miorovave d10leotric®® preperties
are all well oharacterised. Noxwover the orisntation
of their pervansnt 4ipole mament, due to the central
ASGXY group, as also that of their end alkoxy group
moments are knowa %o eontridute $o the (U —
d1eleotric relaxation prosess [[] their fluid phases.
One oan therefore expect that the shoxrt tims detalils
of both she rigid molecular motion aad she end group
motion should be manifseted in thelr fax-infrared
speotya. Indeed, cur results shov thas the e group
motion does make & signifioant sontribution to the
abuorption, espeaially in the ease of the lowar

homologues.



3.2  Bperinestl

¢y = O, shtained from Bastaan Kodak Jo. were
purified, whars necessary, by reerystallisation and
oolumn chromatography. The asmatio-isotrepic Sraonsi-
ton temperatures () wers determined by thermal
microsoapy and they campured well, to wishin 0.%°Q,
with the valuse reported by mm.”

™he closely related mesomsrphio p,p '-asoXy-
tolusne (PAT) was also studisd during this investige-
tion. It was synthesined by the axidation of penitros
tolusns, following the method used for the preparation
of asoxybensens.’! Jar-infrared sbserption speotra
in the range 30-210 om™' wers sbtalned using the
Polytec FIR-30 Jourier spectrometer. The speotral
sesclution was betwesn 5 = B on '. The sample oell
omaisted of Swo wedged a~guarts Wi ndows separated by
a teflon spaser of ~ 110 um thickness. The plane of

the vindows contained the o prinsipal axes. For



polarisation etudies of U, (PAA) An the namtic
phase, She windows were rubbed parullel to the c
axis and the liguid exyesal allowed $o flow betwesn
then along the direction of rubbing. Although the
mﬂmmcmmﬂrm,m |
degres of aligmment was not quite unifarn over the
sntire sample. Other experimental detalls ave found

in chapter 2 and Mm.zm

Though the cell windows were wedged, the
parallslism of the liquid films can erwate intex—
ference fringes in the cbaerved specstra. Such fringes
wers not nosiceablis in 0, and ﬂa. However, weak
:rm-mmua,~a,mmw1y
because they sll exaibit much lower sbeorbance. he
cbeerved amplitude (typioally batween 44 = 64) and
spacing (~30 an"') of these fringes were in good
agrement vith estimntes based m the sample film
thickness and the available data on the far-infrared
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refraotive indices of e=quarts’" as also the high
frequency dielectric oamtants of the liguid
oryetale’® in the microwave region. The spectrs of
%-%m«ﬁmuw&mmmuluvu
Temave these weak interference Lringes Lrom the
obsexved spestra. JFor this purpose, the tranemission
speotin of Wo indgpendent msasurenents wexre Lires
averaged. The final spectrum was then hand drewm
through the mean values bDetwesn Susoessive muxims and
minimm. IS was found that the mumrical fringe
removal method desoribed by Tark and Moffass’® also
yielded results oclaosely similar % that obtained by
the sdove provedurs. In view of the low adeorbance,
the considersble dreadth and the abesnce of any sharp
tmmtntm»maora,udv.umlum
later, subtraction of the fringes from the observed
spectra is unlikely %o obscure o degrade thair speutral
contens to any sigaificant extent. In all cases, the

intensity values of She spectra reported hare are



estimated to be aosurate to within ~ 5%,

3.3 Results and Digoussion

The long rangs molsocular ardexing of ligquid
orystals is gewrally found to have ne wm'
effeots on their near- and far-infrared Spectaa.
Rathez, the apectma appear %0 be nere sesitvive %o
the malecular structure and shors yangs sffects in the
fNuid phases.2¥ 32 wmys, she isotropic, the nemtis
and the smectie A and U phases all yield closely
similar speotra., This was faund to be the case
during the present stuly also. Howsver, pelydommin
liquid orystal samples sonstimes cause loes of wadia~
tion due %0 scattering and this oan lead %o minor
differences in the intensities and bdasslines of the
spectra, as compared to those of tha isotropie phase.
Such effeots are, of courme, wavelength dependent and
wiually becoms noticeable at wavelengths shorter than

100 um. Both to aveid the effects arising from sucsh



artifacts and $0 sisplify the Sask of choosing the
dieleotrio parameters nseded for the fadllowing discu~
sslmn, wve shall cancern curselvss here minly with
She speotra of all the mendgens An the isetroplc
phase. Tis hovever does MOt limit owr aain argunents
and convlusions striotly W the isotrapic phase alone,
a8 the short rangs solevuinr order in Whis phase dows
not 4iffer appreciabdly from that of the nemmtio
phase,31+40
WS.!“S.:&«thuotc1ma,
in the isotropic phase. The intemwity of the absarp~
tion is maximum in the oase of O,. A mometonic denresse
in ths absorption strength is evident on geing %o 02
-MG,. A sinilar trend ie neen with yegard to Uw
frequency at maximum absorption in the thres lowest
hemalogues. To within 33 en”!, the ¥espective values
in O, - Oy are 105, B4 and 75 on”'. e spectra of
94~G.,lppnr %90 bhroadened te paxmit & stralghtforward

oomparison of their intensities or the positions of



PINER 3.1

Pax-infraxred abeorption speotre of
c,ua,ummmopm.
™he respective smpls teperatures

are Also indieated.
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FIGURE 32
absorption spectra of 0‘ - 07 in the isotropic phase.
The respective sample temperatures are also indicated.



their dand maxima. IS is however seen that the weak
ventral band still jresent in O, becowss smeared and
practically uncbservable in 0, = Up. All the spectra
exhibit an imorease in the abdsorption beyond 180 ow”'.
is 1is likely %0 origimate from the intramolsoular
m,mmm«nummumumm-
190 - 210 on~!. e width of the bands a% half~

' or greater in all

maxinum absorption is ~ 70 em
eanes. This large width is rexinisoent of similay
behaviour cbasrved in mmny other polar liguids as

nu."'""

Table 3.1 1lists the molecular and disleotrie
pnrintm which are pertinent to the follewing dison~
ssion, Moment of inartia walues about the long male~
cular axis (1) have been calounlated for the planar,
fully extended, Srans eonfomation af the malecules,
The relsvant bond lengths axd angles of the aramatic

and she alkyl parss, respectively, were taken from
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the crystal strusture data'’*4? of 0, (Pas) ans

aBo0A. B3, 15 the square of \he refractive index

of the isotrapio phase in the far~-infrexed at ~ 50 um.
Mmutmthmwmwmm
measuzed in the visible megion ¥*7? go 2 um using she
enpirioal relasion®’

a?

»
- 1 ® &+ m ’ {1
vhiers a and b are constant® %0 Ye determined,
uahmnqmn!mm“nnmumm
Ny smd ), 418 the rescnance vavelength®é in ehe
ultraviclet region. A $% inorease over the sxtrepclated
valus at 2 pm war then assumed to Allow for she usually
small disperaion effecte associsnted with the infirwred
active, intramclocular vibzreational modes which normmlly
ocour within the range 2 -~ 50 ym. This proocedure has
previcusly been used with satisfactory resultse in the
oase of other aimple polar ma«.‘* 12 e a%. valuss
se obiained here mrs also coagparable $0 the experimsntally



measured indfces in several palar ligquids.?*8e1!
o 48 the limiting ar high frequency value of the
dlelestrio senstant deterained by Avmna® from Cale-
Cele plots of the Isdye dispersian dasa ia she mioro-
wave region. Thess walues listed Lin tadle 3.t also
relate to the laotrapic phase, &8 alxeady noted,
elose %0 Tyy. The 6, walues of G, %wcsm.
% our knowledge, yet %o be determined.

\
Meolecular e dieleotric parsstexrs of the hamologues
studied. I is in wnits of 107 g

Romologue X ‘gn s ®
o, 4.10 2,63 5.027
a, 4.23 2,61 -
03 S.11 2.53 -
0‘ 9.30 2,957 2.680
o 6.21 2.45 -
3% 6.45 2.40 2.569
01 T30 2.40 2.546

®aeforence 365 blanks in this cwm indisate tas
?.Wumnnuimamn
£ 5 I
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™he asymptetic or limiting wvalus of the
abserption coefficient predicted by the Dabye m;"
is given by
« = -S‘-l—:-;?-)- ’ (2)
os(s, )
wvhere ¢ is the velocity of light, ¢_ 45 She stwatio

o
dielectiric oaetant, and % 4is the Debye relamsion
time. Using ® e appropriate diclestric pazemetere
determined by mmmamn,’® we £ind that the «, walues
% the far-infrared are less than 1.6 Np em™' fer &)1
the eompounds. Also, the acthunl values would be even
lower 1f the molecular inertial effeots, '™ "6 negieoted
by Debye, are taksn into considexwmtion. Ve note
hovevar that even in Cg or 0.,. vhare the absarptien
strength iz the lowest, the peak adsorption cseffiolient
18 ~ 20 Np on~'. Hence the $ail of She Debye process
oan aaly svaoount for s small fractiom of the ochoerved

intensities.

From table 3.1 4% 18 acen that n3, < 5, . the
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difference being the gremtest in the ease of O,.
This clearly peinte 10 the fact Shat the short ime
detaila of She dipelay cemrelatien funoction are
mnifested in the far-infrared yegion., 4is all these
molecules possess a permanent dipele moment, the Poley
sbsoxrption dus 9 thair libyational motion about the
long axis will mecessurily cantxridute to the far-
infrared spectre,’’ provided that the height of tie
potential barrier wvhich hinders the melaowlar
recrientation is larger than kf. This is generally
mom.mamumqmmotn@
exystals. ¥’ Hovever, it seems unlixely that she Poley
absoxption oan campletely acoount oy the muwch
stronger absaxpiioa of G, - Uy a5 well as the consi-
dereble intensity wariation that ooours within these
thres compounds. A% (lm + 1)°0, the respective
sonesrien®®147 () of 0, amt o, axe 1.143 ama 1,060,
while their malecular weights (M) are 258 and 206.
From table 3.1, the I valus of Oy 15 ~ 3% greater than



What of O,. The dipele moments (4) of ¥he cempounds,
messured in hennene solutions, are all 1dentica Y6048
%o within ~ 3% e weead2?**? what the pesk pesivien
and the total intensity of the lidvreational ox Poley
mmnmauwmmwum”
and I, respeciively; WHhe total intensity of the damd
should alse be direatly prepartional 10 u° and ¥,
where ¥ is the melecular numder density in the sample
velume. If we now make the reasonable assumption that
the mean width and depth of the imternclecular potsntial
well® within whieh the melecules librate about their
long axes do Mot differ appresisbly detwesn J, and C,,
thei the peak position of the librational sbsorption
mst renain practicnlly unchanged betwesm Oy and C..

- Alma, m&onmmuttmmmjo.n,:
and ¥ wlues axe sxpeotad t0 smuee, &% the moss, &
reduotion of 204 = 254 in the atrength of the libra~
tional sbsorption in O, as cowpared %o C4. In contyast,
we nete from figwre 3.1 Shat the absortance of Cp 18



ssaller by about a factor of 2, while £%8 pesk

poaition also shifes down by ~ 21 su ',

Ve therefors conclude that shere must be present
an additiomal, intramolescular cantridbution which is
mich moye sensitively depsndent on vhe end alkyl growp
than the Foley absorption. HMgire 3.5 shown the %o
pessible conformasions of thess moleoules wherein the
alkyl groups () are in either the Yraps o the gils
pesition relative to each other. The end alkaoxy greups
enyry a dipole soment of ~ 1.3 0. Their diveotions,
indionted by the broken arrows make an angle of ~ N°*
with the para axis of the phenyl rings. The gj,g-«m
foomerism of the nolocules 12 engentially a consequance
of the B ility of thw alkoxy gowps to reorient about
the phenyl~axygen bonds., As these internal rotatiomm
are sufficiently fast, they alro congriduts to the
overall dieleotric relaxation proceus in the miarowave
region. It is however $0 be expected that these intra~

molecular motions would be hindexred dy a btarrier of
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consideradle height. JFor example, in both p-dimethany
bensens (M) and anisole, the barrier %o methoxy
reorientation’ 15 fowd %0 be ~ 6 keal/mole. Im suwch
oasen, the short tine bchaviowr of ;IM intearmal rotea-
tion of the polar group is maxifested as a tornional
band in their far-infrared spectra. Suoh a far-
infrared active ‘sihe' of evary low frequency dipolay
relazation process is expected on gereral thsaretion)
grounds*°*3' any experimentally observed in many
simpler Liquids.”*1?
Jans isomerism in DB acmtributes effectively to the

Jor instange, while the gie-

dieleotxric relaxation process cbhoerved {n the mioro-

wave region, the toxwion of the methaxy groups leads %o

a broad fax-infrared absorption vand? centred at 92 ow™’

with a rather large Wddsh of 75 o t.

¥e Sarefore suggest that the strong absarption
in Q' dexives a major part of its inteneity from the
sorsion of the methaxy groups about the phenyl-oxygen
wonds, as indicated by the cwrved arrows in figure 3.3.

68
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Quite conceiwably, the barrier which hinders this
tSorsional motion could be bosh maxrower and stesper
than that in simple Ligu ids such as DNB or aninole,
hecause of She greater anisotropy of the moleoular
W»udanmcm«mdwm
which persists even in the isotropilo phase of mesegene.
This might also explain the wpward shift in the peak
pu&ﬁaormwma,.umdnmum.

The intensity and the peak position ¢f the
alkoxy tsorsionsl band should Le iaversely pyoporsiomal
t0 I* and (I'Jh. Weﬁvﬂy.s"g where 1*' 1s WNe
reduced moment of xncr'u.u for she rotation of the alksl
group about the pheayl-oxygen bozd. Poy Oy and U, the
principal mamenss of inertsia for everalli rosatiom of
the molecule: are sxpsoved Vo changs Waly slightly
with the insernal rotation of tis ed groups. Hence
%0 a satisfaotory degree of Wm-uum thely I' 1s
siven vy’ |

x'-a(t-st‘_,Apf/z,‘h (3)



hexe A is the moment of inerdia of Ww end alkyl
group 1tself about she phenyl-oxygen bond, f, is the
directien cosine between this bond and the 1™ prinat-~
pal axis of the whole molecule, and I, is the moment
of inertia of the whale maleoule sdout the latter
axis. Ia the present case, although the Swo phexnyl-
exygen bonds make an angle of ~ 11° with sach ather,*!
we find that for G, and O, the resultany difference in
the I' valus of ome end group oempared $0 thud of the
other 15 negligible as it is within 14 ¥ thus
estimate t» respective average 1' values of Gy and Q,
%0 be 0.39 and 0.53, in unity of 1070 g omd. MHow, Af
nost af the iatennity of she s¥rong band centred at
105 en”! 1n 0, originates from the end graup toraion,
in 02 the oorresponding pesk position must ooour at
90 + 3 ow~'. The intemsity of the band in , should
also deorease by nearly a faotor of 2 as ocampared to
Gys after the differences in their respective I° and

N values are %akxen inte asocount. The observed peak
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case of O, and Uy  Pinally, the inoressing values

of I' in the higher homologues will serve %0 attenuate
Ma tarsiosal band. For these reasons, the dask of
estimating its peak position and imtensity 1n 4 - a,

as also the caloulation of their I' walues becomes me
and more complicated. In any case, the Toley absorption
will bdegin S0 emerge as the more impartant process
among 'Ihn higher hamalogues. As it is less sansitive

to0 the inorease in chain length, only & gradual deorease
in 1ts intensity is expected. This ploture is in quali~

uu«wnmm-mamatc,-ar

In oxder te seek further confixmmtion of ths
assigiment of She strong sbsoxption in Uy %o the methexy
group tord on, we have smanined its polarisation characte~
ristics | the aligned nematic phang. In addision, we
have also studied the adsorption af the structurally
related mesomorphio compound PAT ia 1%s liquid phase
at B80°C. The latter ppeotrunm fs showhd in figure 3.4.

The weak structure seen olearly in the interwal
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FIGURE 3.4

Far-infraved absorption spsctrum of PAT in the ligquid phase as 80°C.
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aligned nematic phase are show in figure 3.5. M
noted earlisr, the alignment was not uite uniform
aver the entire sample. Despite this, the speotre
40 show oclear evidencs of the dichraic behaviowr of
the absorption band. PFrom figure 3.3, the methoxy
torsi omal mode should ave the wmjar component of ite
Sransition noment perpendiouniar %o the long axis of
the molecule; thls is indeed vhat is odeerved.

Examples of othar low frequency intramclecular
nodes Was may occour Iin the region of interest here
arer (1) O = X out-of~plane bending modes>> am
(u)u-a-owm«mzﬁa,mmmnmm
are expeoted®® vhen the palymethylens chain becemes
sufficiently long. In the present compounds, no
diectinotiy resolvadble features are obaerved that can
e attributed $o such modes. Batween 10U = 150 aw ',
ﬂ‘mos-hmf an augmented abacrption as cespxed So

o‘uﬁa.,. This sewms % suggest the presence of a

T4



FIGURE 5.5

Sdohrolic behaviowr of the far-infwared
absarpsion of O, in the nemntis phase at 120°C.
The sanple was homogensously aligned. A and
T dencte, respectively, the direction of align-
ment and e electrie vector of thes ineident

- sadiation,
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veak feature in this range which is at¥tenumted in

Og and U,. It is hawvever olsar that these mades are

%00 weilk $0 be distinguished heze from the mare intense,
compasite profile of the Poley and tarsional absacpsions.
Such a swerpositiam of she different features disevssed
above in an unresalved spectrus would also preclude any

attampt to evaluate their individual profiles.

Both 1ibdratiomal and torsfomal absorptions should
be sensitive to the mature of the I{ntexmoleculaxr poten—
tial wvhioh hinders these motions. Xven the slight
changes in the near-teighbour envirament drought about
by the nematio-irotropic transition are generally found
%0 cause & downvard sift of 7 ~ 10 ow~' in the peak
peaition of the adbsarption bands in the inotropic phase,
vhen oompared v the mﬁc or chalesterio p)un.u'y"”
Bulkin and Lok*® also moticed that the mbsarption damd
of C, effectively disappears in dllute addusions of
U0l,, even when the patnlength of the sample is propor-

sionately incressed. This again pointw to the role of



the intermolecular potential in determining the
sharaster of the far-infrared speotra of these

SyStenG.

It is of Anteresd %0 comwent here driefly
on e results of some earliier, related studies on
1iquid arystals. L'vows et al®’ tnvestigated the
spectra of ¢, in the different phases using a singls
Yeam grating speetramster. They attriduted the
central absorption dand to the lidryation of the mole-
cules about the long axis. The camtridution from the
athoxy group Sorsion whioch is revealed in this atudy
was not considered by Shem. The pesk position of
Sheir spectrum in m 1sotrapic phase is nearly 12 om
higher than what we have observed. Also, oomtrary %o
the above mentioned trend seen at the ii~I Sranasition,
they have repoxted a slight incresss in the peak
position on going from the netiatioc %o the isowroplo
phase, The reproducidle nature of wur spectra as also

the une aof & Fouriar Wwransfom spestrometer enable us



%0 deternine the pesk positians with better aseuracy.
Thus we feel that the differences between our spectrun
and Yhas of L'vova ot al may refleot thelr Letru-

mentul ascumey.

e far-infrured abuoxption af Ne-p-methoxy-
Vebayll dene~p-n-butyl aniline (M2a)°*' ang 14s

ethoxy samlaog (m)” have been reocsntly investigated.
Tertogen ot al>> vho studied EBBA have Rot published
448 spectra in the fluid phases. The Droad band
observed in the nenatic and fsotropio phases of MEAA
has been interpreted by Evans et al’
from the librational motion of the molecule about the
long axis. They applied the Brot-larkin’ and Wyllie”
molecular dynamic models and determined a fit to the
experimental abaarption profiles in temm of tha
sharagteristic puraneters of each model, Noanethsleus
one expects that the methoxy grawp Sorsion, whioh is
largely respormidle for the intenws absorption ebserved

77

1 e arising entirely



here in O,, should emtribute $0 the absarption
prafile in MEBA ar wall. ifaile the specotru d¢ show

‘uﬂnm

& very clear shoulder around 100 om
fregeny side of the main peak,” *>' shis feature wus
not discussed by Zvana ot al. In this contexs, a
sareful comparison of the spectra of MBBEA and KBRBA ia
the fluid phases might help establish wvhether the
shoulder observed in MBHA origimmtes from the methoxy

group Sorsion,

3.4 Goncluding Remarks

The present investigation has shown that in
addition to the Poley sbsorption, the Sorsional metien
of end alkoxy grwpe oan make a significant cantridu-
tim %0 the far-infrared absorptiox of liquid axyssals,
especially among the lower hamologues of & series.
the expected trend in the posid on and the intewity
of the Soraional band on the specific end group hes

been oonfirmed here anongst the £irst two homologues,

8



9, and Gs- he torsional assignnent gains further
suppors from the polarisaticm speotru of O, as also

the reduced intensity of the far-infrared abmorption
ia PAT. The mesogenic molecules studied here are all
oompletely asymmetric. The molesular structure®! of

0‘ shows that the sorsiomal motion of the alkaxy groups
ooowrs, sWrictly mpeaking around non-parallel axes.
B‘m the teoretical analysis of these Sorsional modes

will necessarily de a tedious exercise.

The Paley resamnce io expeoted to dominase the
far-infraved abasorption of 0‘ - ‘37 Gompared S0 the
3eaas fom, the gis eonformer of tha molecules will
oarry & larger dipole moment heomuse of the addisiomml
contribution from the end grow Ramensts,. Howewer, the
848 conformer will become less probable with inoremsing
end ohain length and 1t can lead %0 & slightly highex
Poley intencity anly amoeng the lower hamalogues. 48

is sharacteristic of many other polar liquids, she Foley
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absorztion of 04 = C, appears considerably broadened.
This may well arise from a &istridution in the heighs
and width of the potential barrier’’’! whiich hinders

the 1ibrativmal motiem. Collisfion broadening and the
pessible spread in I values due 0 the various canforme-
tions adopted by the end chains are other factors mt
can oause additiomal broadening.

e molecules we have conridered are all of poins
group aymmetry U,. Hence the 1ibpational and torsional
bands should, in principle, de odbservable in the Ranan
spectra alao. However, even in hamologue Cys whare the
far-infrared absorption is quite intense, there in Mo
4irect evidenocs of a corrssponding Raman band in the
nematic and isotrapic phases.2!'3¢ Recently lumt et 1?7
have shown that in many itnyh molevular liquids a
conatruoticn of the 'absorbed eneryy’ profile from the
depolarised Rayleigh wing apectra yields information

similar to that contained in the far-infrared absorption
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spectra., It therefore appears that such an mnalymis
applied to the Hayleigh wing speotra of liguld erystals
might well prove t0 be a promising and alternative
mathod of elucidating the malecular motions that are

manifested in thelr fax-infrared spectra.
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