
Oholrstrrcio Uquid  oryetaler are endowed with 

m i g ~  opttail. p r ~ p a r t l ~  (~r i ede l  1922). POX llght 

prop@fng rSoarg fhe u f a  they exhlbltt opOioal 

rotatory poww o f  fiu orQer of  thousand8 of degrees 

per riWtn, Whea white l ight  is lxmidet on the 

rrurfaoa o f  a crrhcrlasterio seleotivcr recflexioa takes 

4, of maximum smf%e.ion varier w i t &  the angle o f  

inoib+nolr fa aa~axdarme w i t h  Bxergg'r law.  When l ight 

i r  2naidcsnt aonaal2.y @a the swrgaoe, for worsle~tbrs 

of the or4.r o f  2 ,  th. refleot.6 li&h$ i s  oiroolorly 

polarisclrd, ranerlon b e f q  pawanent 01123, for r vave 

whieh i r  oiwmlarly pala~28csd wlth the same sense ae 

the crholesterZ6 haUr, tbat too over r s m a l l  arpeetral 

opposite same go.. through onrenettted. Qontrary t o  

alratalu warn 2ups the same eenrre of oiraular polsrrSsa%ioo 

M %ha$ of %ha 1 naidenf wave. In the nei$hbourhoob 



of the region of r e f l e a o n  the rotatory dierperaion 

i s  anomalous. Phe optloal r o t a t o r y  power rp change. 

elan ae one goes thrstqgh fh@ reflexion band, 

vanishing at  On either aide of  1 f p  attalns 

high value# o f  opporite a i m .  

O~~csn (1933) proposed that  a cholesterio uould 

be regarded as r ooatinuowely twietsd birefringent 

medium, 'Ehe prinaipal  u e r  of the looal  index 

ellipsoid twiat aontiauowly as one moves along the 

helioal  8x16, On the basir of th ia  model Be Vries 

(1951) solved the Mar~d)SJ*~ar equation& obtaining an 

f' r e l i d  fo r  wavelength@ approximate expreauioa for 

ouOriide the ref lar%oa band, whicrh prcstliated rm 

W A O ~ ~ O U .  behptiou s f  O p  ah < a  Nearly ZOW 

deaader e a r l i e r  &ugaln (I91 I )  had worked out the 

r o t  at o r y  power of tiwircted birefringent ~rtruotures 

having Itarm pitohas rsaapaM t o  fhe wavelength, wing  

the Poimare ephsrr. HA4 results aan be rectovered 

iron de Vr;leo theory* An exaot theory of the optfoal 

progartiee o t  a reni-infinite orholeateria was given 

by Kata (190) and indepeJden%ly by Mityananda (1973) 

for the Ossen modal. ZlUa theory oan be extended t o  

f g n i t e  ample thlokn8rren allro (Eityolaanda and X i o i  

1975). 



lfhe optical p r ~ ~ l b r t i e u  of ~lholeatericrrs #an 
explained 

- - 

alao ba,on the bareis of the Jones oalaulus an8 the 
L 

dynnmioal theory. 'EM8 model, due to  Ohanhm@khal: 

can ba regarded ae a harlicraf, etas& of birefringent 

laydrs, eaoh layer being a Per 1 W o k .  %hey m r e  

able to work out t h e  optioal propertias of on 

i n f i n i t e  oholesteria. %he fihaory wan lafrex on 

extended by Chandrasekrbar and Shmahidhara Pracrad 

(1971 ) l o  the aase of  fiaif e oampls thiaknesa and $or 

wavelengthe f n the neighbowhood of the xeilexi on 

band (see also Ohandroaekhsr a. 1973). 

gropertie8 l i k e  p i t& an8 optteal rotation i n  

crholersterioer. In pmticrular ths optiaal properties 

of m;tx$ures of right-handed rurd left-handed aholeeteriu 

l iquid orystala (LR 1pix6;ure)~g'been fhe eubjeot of 

many detailed experimental r0udicrs. Suoh a mixture 

aoptar the heliaal etrucrture of 8 ~hoSentexio. But 

*he pltcrh of the n i x t w e  i a  a a8naitive funotion of 

tha oomgositlon of the mlxturr ( i r e . ,  ef #e ralativs 

aonoeatretfone of the Angredienta) mB of the 

temperature. Friedel (1922) observed that at  any 

given temperafure, the pitcokr o f  the mfxture ohanges 



is 
as the cromposi t i o n  ahaulgecl, approaczhing inf in i ty  

L 
at a gartioular oompor~ition an8 behaving l i k s  a 

nematic?; ths optictal sotation at t h i ~  ~ ~ m p o s i t i o n  

w i l l  be sero. Fr iede l  (1922) alao dieoovered that 

a8 the tgmpexaturr of an LB 3aioFtucs of a given 

oomposition i e  ol1angte6~ the sotaf ory  power ale0 

ohanges. As the bsmpsl~azfure qpsoarcrhes a gartieulrezr 

value (called tho lunmtio tatmpecatur. !EM) the rotatory 

power dearetaear, beeorasre saro when the f emperatuxo 

equals Za rad changes sign when the taaperature 

arosses TI. %hi# inversion o f  the rotahmy power 

with tmprratuzcr inUloa%ss thaf the sltruokra trhangeiar 

handednear srrs the temperature i s  vsuried* f t  need 

hardly be said that !tp i s  s funation of ( 2 )  the 

inClivldual ingredientac of  the jmixture, an8 (ii) tho 

oomgoaition of the m i r t w ~ e .  

$adma= a (1 968) ude a dJsaot d e t e d -  

nation o f  the pitch a8 a funu.t;;ton o f  tempcsratwce in 

a 1,7581 weight a&x$ura o f  aholasteryl ohloride and 

chctlsstwyl myzirrtate (a) wing Xtaarcer di i f iaot ion 

taohatqur, (9eh aholeatsrio oan be regarded as a 

phsae grating for  light polariaaU normal t o  the helix 

and propagatiag pcbypeadicrular t o  th8 twiet. !!!hie 

B;iVea r i a s  to  a diiiracr%$@n pattern from whiuh tha 



+alw of the pitoh o m  be worked out .) They ahowed 

tha$ fhe Snrrrrre pifcrh varies slmoprt linearly w f t h  

Der~peratwre pesakzqg .Echroaqh sere at oi tenperahre 

PI - 42.5% Iaeaaler a a. (1 969) m e m ~ e a  the 

optiool ~ o t a t t o a  in  %he OM mixture i n  order t o  

inrertigs~e %ha a h q e  i n  the frrarxwlahnesrr o f  thr 

helloal stxuefwe with tlsmpa~atiure and the perturba- 

tion of  the stxuature by eleotrirs f ielde,  But the80 

authors resumed t ha* the 6 o-oalled )l[auguln-%e Vriea 

equation hol%s good f o r  a l l  vsluela o f  the pf toh. 

3n %his czhseptsr a rigoroue theory of the 

optlcral behavllour of a ~ ~ m p ~ ~ ~ ~ a t e t ¶  oholeraterlo aalsturs 

I@ developsd. The brftau&taia-de VrSee equation is shown 

t o  be valid only at tsaigereturee far rtmoved from the 

nematio ttmperature TS. f he theoretioal prsdictione 

for  the rarlatlon o f  the optlcral rotatory power of 

the QM rPix.t:ure wfth Cennpe~~~ture wfth ample thlcrk- 

nesr have been fsuad t o  be fn oonforPPity with the 

8e t a i l e d  argerimantcaJ, obeewatioxrar ioarriea out retaently 

by sursa  (1 970). 

lauac 
*her8 rr+ many tiagentquers for solving EOasweU's 

rquatiom ond on8 of tfie moet elegant is the Jones 



matrix method (~onea 1941). Any eUipf l a  ribratf on 

can be regarded a# a eoberarnt addition of two linear 

vibrations, at ri&h% angles t o  once another (example 

d o n g  the OX and OT direotionr~1) with appropriate 

aap1itud.a .nd phaasu. Let A, oad + be the reso1r.d 

( A ~  Pnd A2 u e  in gslural o a p l u )  . The intenslt y' 

of the radiation A# X 1 A, 1 + 1 A * &st c, and 

c2 be the phaee6 o i  A, and A2 respeotirely. The 

aeimuth A and the e l l&ptlcfty  w of the e l l ipee  are 

given by 

tan 2 A r cos 6 tan 2a and s i n  2w = s i n  6 arin 2a 

where 

ghus the e l l i p t i o  tibratioa a m  bs uniquely repxeersntstl 

by the crolumn v e ~ t o r  

Let the vfbrrsrtion be inaiden* on a lfrrearrly 'birefrsingernt 



plale whioh hara primtipel axsa parallel f o  OX m d  

01 (princrlpal rafraotive inUce8 n, .nd n2). &et 

9 ,  and v2 be the phase retardation of the ribrations 

Aj  a d  A2. ?hen the otatooominp light will be 

We oan w r i t e  ID' 9 D rohrars J i a  the 2 x 2 atatrix 

where 

J is creJlled the Jonea matrix for the blrefringent 



plate. If the prlnaipal axes are fncrlincltd a t  

angle. $ urd $ + f t o  OX the Jonea matrix i e  

o b i  ously aiven by 

where S($) 16 the z?otat;ion nrratrir 

- sin $ I::: . o . p ]  

If er raryrstem rotate8 the plencr 02 golariaation by an 

angle f' tho Jone8 natrix for  the system is given by 

If an optioal systsua oclnefste of a number of sub- 

eyeteme the t o t a l  Joncee ma$rix of the ayrstera i n  

obta&md as ia produot of the Jones matrioes o f  the 

individual subriryrstemrr faken i n  the proper order. 

In the model uesd by Uhes#d~asskhar and 

SrQmSva~a Baa the czhsLarrst@rAcr is regarded arer a 

helicraZly arranged pile of a bfreafrfng@nt plotee, 

eatah of tihickners p, such %hat the principal are@ of 

the auocerseive Zayere As turned fhrougtlh a clromtant 



-18 of  8. The a m p l e  thloknesu A8 obrloua31y np, 

B y  convention $ 7 0 for  BB ohole8terics an4 $ < 0 

f o r  l e f t  handed oholesterios. 

If 4 p is tha blremrrgeme M eaoh plate and 

3 the wavelength of li&t whioh travel33 perpendi- . . 
aular t o  the p r i n o i i d  axe6 the phsse rtrtardation 

producred by ea single plate  i o  

It  i~ aaaumed that the l ight i a  inoi4ent normally 

on the oholestrric (i.e,, along 0%) an8 %hat the 

pltoh P of the, atrucrture is mucth lesger  than the 

wavelength. Let the prlnoigrit a x i a  s i  Ule firlet 

layer make an angle $ at;h OX. Zhen the Jonea matrix 

f o r  the layer w i t h  rsapcer~t fo  OX md OX is 



S' f e the transpose of 8 and sinoe S is  orthogonal 

st z 8'. 

?he pharse faotor in the matrix Q oan be ignored f o r  

non-absorbing systems* The J ~ n e 8  mtrix for the 

eeoonU layer w i t h  reapeat; t o  the prinaipaX axear of 

the first layer Aa $05'. But with reapeof t o  OX and 

OX this  beoomen 

~imilarly the ~ o n c a  matrix oi the  nth layer with 

rel~pect to OX and OX &a 

Hsncre the net J o n a ~  matrix f o r  the entlra system i s r  

A einple oaloulrtion (sea Apgenbix) lrrhowr that 

din ne 
( G S ~ ) ~  = - (@st) - 

ein 8 sln 8 
($3)  

where a08 8 r aos p ooe . 



2 Sinoa $ and T are s m a l l  r e  o.n wit* e2s p + 12. 
Substituting we om write 

where 

#in np d n  ne] a [cos np oos n0 + 

sin .in y ao=(n + I)$] ' '[Bin t) 

a m  np #in n0 - .in sos ~ S J  [tan e 

the aet eriak represents @ompl(~x aoajugate~. 

It  hss been ahown by B u n i t s  .nd Jane. (1941) 

that for  Ugh* of a given wmvelerygth aa optlad.  sysltem 

eonairirting of m y  number of retardafion p1e.t;es i s  

optically equivalent t o  ca eystear oontdning 8 

retardation plate and a rotafog. t e t  the OM mixture 

be  equated to a rotator produaiag a rotation r and 

aa retardation plate, having a phase ratardation of 

2#. whose prinoipal eras have ~n asimuth o f  . 'Ehe 



Jones matrix f08 thg6 system ia 

where 

at I ooll 0 0 8 ~  - 1 00a ( 2 Y + f )  

bt -a06 sinp - i a ~ n d  s i n  (2y/ t p )  

Q '  R - bts and 4' I a'rn 



A% teraperaturee w a l l  away fEom the nersaatio 

point Ta the pitoh P i s  relatlrdly 8 m d . l  ro that 

$ (=PA~/P) i s  a u ~ h  larger than y. Hemla 0 --" fl 

and therefore 8' = 8 . %he t o t a l  rotation 

produoed by n layarer is 

Phi8 is the ~lauguin-de Vriee equation. 

U the tsmperature approaohee gB r departs 

from the value predioted by the Iau(buin-de, Vries 

e q ~ a t i ~ n .  A t  % 1 4 P = m f# = 0 9' - 0. Hence 



f = 0 . The rotation tonishe. f u r  d l  sample 

thlcknesaea. But the M ~ r u g ; u i  n-de Vriea equation 

prediatlr infinite rotration.. 313 paaeiag one m y  

remark that the phee n t u d a t i o n  $# rani&ae 

whensrer nB n, m belng 0 ,  .L +I, .I) +2 . . . Thus & 
rhould exhibit oserillatiolus when the pitah (or 

equivalently the t.nperatwe) of the On mixture 

Somr illustrative ousver of the thsloretiual 

variation of the rotatory pawsr fox  the sodium yellow 

llght ( 2 1 5893 1) with tuperoture (or equivalently 

w l t h  tho pitoh) derived irom (16) . r e  shown. The 
0 

layer thicrkaess p w a s  aasu~led t o  be 10 A. The 

depen8eacre o f  gfteh on tcenrperature wm taken from 

the data of Saakmmn a. for the OM goixture. By 

inserting the vdluera o f  rotrtory power, observed by 

Baessler 9 &., at 20.0 .nd 55.0 (far away from 4) 
into the Hauguinde Vri.8 equation 4 p at these 

temperaturea waa detenrimrud. d p at intermediate 

tempsraturer -8 obtains6 by Pnterpolatlon. Ae the 

8eunple thickmsa inareasea the posftive an8 negative 

p e m  i n  the rotatory powar curve lncreraae i n  height 

and also get oloaer to TNp so fhat for  sufficriently 

thlok sampler tha rererasrl in riep of the mtatory 



R i e ~ r s  l a  Zlhaoreticral variation o f  a8 rotatory 
power vith temperature (and Smrrrre pitah) for 
rgglple thioknseaea (a) @, & and 6, (b) 8 p  ew9 
1%. The broken ourre Sn (b) irr the r e $ r r t ~ q  
power given by .ehe MaugSuin-de V r h r  aquaation. 



power takes glaae fairly abruptly. The trends 

exhibited by the ourver arrs i n  crloae agreement with 

experimental ob~enotAon. Denoting f- (+) and - (-1 u the p o d t ~ v e   am^ negative p e d  of 

rotatory power and T-(+) anti %,(-) as the 

trrrmpsraturss at whioh they ooaur the theoret lod  

rssulte for aamplaa of different thiukaesser are 

eummparrisred in fable 1. Ihexcr i a  one more aspeot of 

(%his oan happrn i n  the a w e  o f  a t w i s t e d  newt i@ 

elme for rn~~~erticta the birefrfngenoe ira nruah largm 
2 2 *  than in the aasr of uholeaterica.) Then B [$  +y ] 

= y ai-e p ~ c  7, e* s o ~ B O  that p =  q, - ny and 0. Thua if a l inear ly  polarfaed wave 

frr inaiden* en the madfua along one of i ts  pr lmipe l  

axae it under@oss a8 nuuh fwAat; as the  struoture* In 

other words tha pXane of polariaation of lifght 

rotatea with the prinolpal area of the layers. Also 

for a wave whioh i s  linearly polarise8 at an arbifraxy 

a q X e  fhe medium also beharear aLe or retardation p l a t e  

with a retarda*ion given by $he untwisted struoture. 

Zhis phenmenon i r  uti l laed 5n aonatruufiry3 'twisted 

ne8lati@ d i 8 p w  devl@esa . 



- 

%hi0kW~8 111- (4 p-(+)-fE ODQUL (4 qg-2- (4 
in microns de -' &en 00 xj ~-~ t iag /oa  00 

Haugrrirrde Vrf se 
s quation 

Xndeperd 8- . 
of amp- Q) 

thickness 



It is repulred to evrl\ut@ We do t U a  by 

rsduaing GSt t o  diagonal form, The oharscterlstla 

egwtion for OS8 $8 

Ubaierve that ad - bo r 1 and that 

= oo. $ cos y oos 0 say 2 

Zhe aigenroluaa oomr out to be u p ( t i e )  1, ,* say. 

%he sig%nveotors belonglng t o  thelerar eigenva3.uee m y  

be talCaZL t o  be 



Ihe 2 x 2 matrix 2, whioh ha# *her8 .igenveatora 

r e  oolwnna o m  be wed f o r  Qiaigonollsing @St, $.eel 



wherls - det 2 r 2ib @in 8 

Making urse oi the iarrt that ad-bo = 1 and that 
a+d -q- = oon 0 we obtPrn u l e  final expressfon for (OS')~ 

v iz* ,  

a in ne (ost ln -r4("' 



re  oolumna o m  be wed for  d;Ladpoxmlieing @St, L a . ,  
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IntroBuction 

Xn the protfous Ohaptex the optlaal properties 

o f  aon-abeoz!biri$ e q e m a t s d  a i x t  wgihl ~i cholesteri(3 

were, oolleidered. In thia Ohapt er the optieal 

propebrtiea of abeorblng ~hoZtirstsricr aixturee will be 

dealt with. Saokmann and Vosre (1972) demonetrated 

experimentally that when lfnearly diohroio moleoules 

ax* dissolved ih a cholebterio l iquid oryetal the 

medlum exhSbits u iroulw di~hroierm i n  the rea;ion of 

the absorption band of t h s  dye nrsleoulel They uaed 

the de Vxias equatic~n f o interprete t h i s  oiruulsrr 

diahroirsm. IPhirip problen wsus independently 

dea l t  with by Rangmath (1973). One aonrpasquaoe o f  
3\ t h i r  model (ubiah hold8 f o r  5 > P > 2 ) is  that 

the diohroie gcPwer shoulQ be independent o f  &ample 

thiok;Dcbes, that i t  ehoud beoome i n f l a i t e  for  

l a f i n i t e  p i t &  sn4 tbt the slriprt o f  the eircu2ar 

diahroima should ~hange when eithes the linear 

diohroism or the lineerr bireirilagenetb ohmgee eiign 

or wln~la tho harndrdlurer of the crholesteriu ohanges. 



151 exaet theory for  *he ~pfi iorl  patoger4iSea 

of an abaor'bin$ cromps~a$eCI uho&srter&e rPirturs 

(whioh hold8 for a l l  ralwr ei! P ) 2 ) %a derUoped 

In this Ohapter* Exgreraaione: are darfved for 

rriroul- diehroltera, o p t f ~ a l  rota$ion, rfa. u 

funutiom of pitoh (or rrquinrlrntil~y Qanpecaturce). 

$!he theory hallrr been found t o  be in cralldoraity with 

the detailed ~xger~msntal  etrzdisr @ w r i e d  out 

reaently by SwesB (1977). 

A8 in the pradoue Chapter one a m  agaln 

eronrider the crho1ersrt;ariu t o  be a helical atacrk of 

n birsfringsnt layera, saah of thfoknerss p,  but with 

thira differrsncr~ that maah layer f r  Un8tar4 diohroic 

due to the Uiasolved linatarly diahroS~ molsoulea . 
2hu.a eauh plate baa two prinorigal rbrorptlon 

oosffAaient8 k, .nd k2 and tw xeirut9ira lndices 

n, and n2. Zhe prinalpal axe8 ob the absorptive 

and index ellipsoid are aammeff t o  ooinclide. 2he 

@ample thicrkness i a  olrsarly d r np. &a% the 

pitoh P be such that P >> 2 the waralsngth of 

l ight  10 that effecrta o f  rsrf'&exionsr between layera 

can bs ignored* L i g h t  l a  aemamsd t o  be txansm.itt@d 

d o n g  the Oa direation a i o h  eoinciderp with the axis 



of the ~ho las ter io .  

Zhe Jones matrix of any laysr with retapsot 

t o  l t a  prinuigal m a r  $8 

*hem y I f ( A p)p I. half the phase retardation 
2 

per laysr, 

If the firut layer i f i s  asmuneb t o  make E~IU, ~ T J L Y ; ~ ~  $ 

with Ox and Oy we finB the Jonas8 matrix f a r  n layer6 

eo ba 

J G ~ ( Q s * ) ~  (see Chapter ~ 1 1 x 1  (2) 



f t  oan be ahown ( ~ p g t a d i r  of Chapter VXII) that 

where 1, a a 4 18) , 
1, alp(- a - AS) 3 and 

to# i cas 9 OW, 

sin * (GS')  - oxp (QS')' ex*(-no) x r e  l-(n+l)cri; UB s i n  0 

M - (0s') - 
s i n  % 

if (a. It  A 8  in praoticel asses) n is assumed t o  bc>>l. 

The lutrLx J our  be d q u d y  rauolred into a rotator, 

a retarder a airoularly diohroio plate and a linearly 

diehmia plat@ in the form 

where 



p $8 the rotation, u the oiroular diohroism, 2p 

the llnsw phase r+tar&at$on, 2k the lineax d leh~o i sm 

and the attenuation ooeffAciant (*@a ~ppendlx) .  

Uaiw (2), (9) and (4) 1% @an be ahown that 



X t  ie madleer t o  sag that fhsse equatione rsduos 

t o  the equations (161, (17) mil (18) of Chapter V I I Z  

when abrsorptdon $8 s ~ u t e 8 1  f o  aero. 

We oonmider fwo extreme earee8. 

Ow. (A}e p 9 1 i 1 
f i  

In OU. o u a  Bh* = B 9 - i ) ~  s 
@08"(1) 1 0 .  Themfore (p - i r=  0. IEherefare @ 
and E are ortait mtxioes. b  ha^ been ahown in 

fhe 4penbix, o m  mite 



The first and recrand matrioere croamuteb and the 

third ie now a wzit matrix* Zhue the azimuth 

@ = f + irr/2 not corn* into  the picture at 

all. We also obtdn  

EquaSing the real ernd fmeg.lnarg partr we obtain 

!l?hu the llnears dichrsisa off layera rasultn Xn 

in uircrulru: diuhroiam eurd are makes a ennstll 



eonfribution to  opt lola rotation whicrh 1s opposite 

in 8ign t o  that due to  linear birafringexma. A n  

intareating oonsaquerure of aquation (6) $a that u 

ahangss sign whenever p, y (#: A k k,, - k2 e w e 8  

s ign ,  Thia aocounter f o r  the obaerrration of 

Serokmaann and Voes who found that fhe oixcrulrar 

dichroim at 2630 it and 3950 i rere o f  opposite in 

a 1  gn for  pyrene-2-oatbonicr atethjl safer dissolve& 

i n  a crholestlerfc* Thirm iar duo t o  the X i a s a x  

di~hroiaza of the dye moleaules bei* of opposite 

8ignmr at the two wavelengths 

When the system bectomee 8trongIy dicrhroicr the 

theory pretdiots very high rotatory power - J60° 

per pitch,  the sign of rstcation being oppolelte t o  

that exhibited by tranrepsront or weakly absorbilag 

oholestcsrfcs. Suoh a situartIon, whiah oorrwpondra 

to eraah layer beeomlag almost a polaroiil ie not 

l i k e l y  t o  be, enoountercad In pracrfios. 



and 

aoa I@, -#in np 

exp (-na) 

2hwr st anj point ia the mstdlunr there are twa l inear  

vlbratioas polorlee4 aloag the looa l  princripal axe8 

of the layer. An4 the fw vibrcations rotate with 

the principal  axem as one goerr down the heliaal awirsr. 

The phase retardation and mpUtu8e  reduotiions 

undergone by these two ~Abrotioms are the same a8 

in an untwirsted nema0io. 

Interaediate veluss of & r In this  case the 

coipplrte expres.ion (5)  ahiuld be used for aalculating 

p and s . PA&rua 1 iutlstrateu the theoretioal 

dependexme of ofrculor diohroism on temperature ( o r  

equivalently pltah) i n  r aM Iraixtura rrample oi thlok- 

ntaea 6p. (hts for $ and y are the ecarne aa in 

Ohaptar I). A t  $ * J r 1 0 ~ '  rrd an on the low 
(kt - k2 f 

tamperatwe aide of  !Ell, , ~ p  i. asauned t o  be 

4 r 10~' .  layer birernngeno* (or eqdraantly 

y)  and the layer diohroism are assumed t o  dseretirse 



9?hooretioal depeMame o f  crircruXsp 

diohroio  power 6/41 on tompmtura and 

iaveree pitah. 



a t  the same rate with temperature increase. lrhtlr 

ourve for  u/4 &ow# p e a  at two value8 of 

temperature, one on 8 i  ther side of TN and exhibit. 

weak osai l lat ions as temperature f a  ohangeb. The 

peak velur of ~ / d  and the  temperature rat whiuh It 

ocours depend on the sample thialcnees, Pl$ure 2 

shows the theoretiedl variation of olruular diahroism 

with sanpla thlokmye.8 for  $ = 0.6 r 1 0 ~ ~  rad. 

u exhibits pronounoed osoi l lat ion aa the thiokncssa 

i a  varied. 

In aotual graatioe u irfa not meaaurcad Urectly. 

In  an atxperim@nt g~ennrdlly the trarwmit ted Ant sns i t i e s  

IR and I%, for  right- anU left-uiraular light (of 

equal intensity) incriflent ool the medium, m e  measured 

and the cirouhr 4iohroi.m Do, def ined  as 

i s  evaluated, 

20 ~ a l c u h t a  Do theotet io i l ly ,  we use the Sonerr 

matrix 3 of the pilei of platas and o b t d n  for  the 

emergent l ight  +sot er 



THICKNESS IN MICRONS 

IEheoretiaaJ, depcrndacrcr sf alrmlar 
diahroio power o/d with aslrple 

thiokne~~, 



The dichroio power D ie the lrlrcular dichrol~m per 

a f iaot f  on of  tenparaturs (lnverse pitcrh) for fhe 

CM mixtuce. 2heoratieal taluear are craloultated for 

the OPI Ipixture of by raptgle thioInrare. The data for  

$ and y iar the %am9 a8 that whaoh has been wed for 

oaleulatiq o) th4b lineaz dicrhroien is taken t o  ba 

loo4 at $ = 3 x 70-' radlms on the lover temperature 

a ide  oZ tp. Layec birafringsn~e aad layer d i c h r o i ~  

are  ar~sume8 Co dscrrcaeee at the  eiame rate with 

inoreaalng tmprrerfure. D uhangsa sign at the 

asslatic poZnt ip. Uso  D exhibf t e  weak oaaillat5one 

mi the pitah OX temperatwe i a  varied an8 pronounor4 





Sample thioknaslarr 
(in nicroru) 



Equation (4) o m  ba rriften u 
cl 

s in  JV 
X 

(See t o r  example equation (15) of OIrspGrr YIII, where 

exp(-  ) i s  of ooursa absent aim8 in O h a t  o u e  a 

transparent aholeaterio i a  imsrtlgrjrrd. Also sfnoe 

an absorbing ohol@atrarAo frs under invsatigatlon In 

the preaant ahapter a l l  the quantities have bean made 

oomplex inaluding even the asiauth.) 

r 
where f I /' - i u  

(Even if an sesumpti~n i s  wade 80 the effeot thaf 

+ iy' i t  can be sham that 'Y/'= (r/2 is 



damanded by consistsnoy. Henw t o  save labour we 

make thia aeswp tion i n  the beginning tself. ) 

equating i t  elemsnf by element t o  the matrix J given 

above an8 obtain the 8at of equatf ona 

oos 5 cosp i s in  6 000(29+? ) 

Can $ f i  

= 00s np coe m8 + q-r' rrin np sia n8 
tan 8 

+ oos 5 a i n l  + .in 6 s i n  (24+f ) 
3 

B r- .. 
r 5- 00s np s i n  nt3 + @in a,jl aoe nfJ 

tan ."e 
s i n  a$ 

+ i .in s i n  (n+l)p 
aar, 6 

Theas equsrtions @an be eolred t o  obtain 

tan 8 A 

tan np -- tan J 
tan f = tm 6 

- 8  9 

1 + t t o n n p * a n i ; i )  
tan @ 



tan $ /' 

tan n$* = - tan a~ 
tan 6 

one obtoli- the squatiorrrr (5). 



Sureah, X,A, 1977 2heeis submi%ted to the 

University o f  Mysore. 


	~LWF0000.pdf
	~LWF0001.pdf
	~LWF0110.pdf
	~LWF0111.pdf
	~LWF0112.pdf
	~LWF0113.pdf
	~LWF0114.pdf
	~LWF0115.pdf
	~LWF0116.pdf
	~LWF0117.pdf
	~LWF0118.pdf
	~LWF0119.pdf
	~LWF0120.pdf
	~LWF0121.pdf
	~LWF0122.pdf
	~LWF0123.pdf
	~LWF0124.pdf
	~LWF0125.pdf
	~LWF0126.pdf
	~LWF0127.pdf
	~LWF0128.pdf
	~LWF0129.pdf
	~LWF0130.pdf
	~LWF0131.pdf
	~LWF0132.pdf
	~LWF0133.pdf
	~LWF0134.pdf
	~LWF0135.pdf
	~LWF0136.pdf
	~LWF0137.pdf
	~LWF0138.pdf
	~LWF0139.pdf
	~LWF0140.pdf
	~LWF0141.pdf
	~LWF0142.pdf
	~LWF0143.pdf
	~LWF0144.pdf
	~LWF0145.pdf
	~LWF0146.pdf
	~LWF0147.pdf
	~LWF0148.pdf

