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&mtefil t o  a. 8, &%snhidbr for 

hie imaXmP,lZ+ brfp am? adle2oa tbro-sd the ctowaeb 

of f h i s  msk. X &aa ntah t o  Wmk Dr. R.V4UBhwu- 

for rsev4wieJ, ra;ar%ful c3faau;rs&om, 91hmb rwrs! lFaliso due 

% aJLX the rc\aU#a&u~s, $n parUmlsz FIX. B.K, 8aclwhfva 

&.A* ~ b s ~ ~  f o r  %he prqmration of oompournrla 

olld RC. t. ~amaamui, ~ . ~ c & t i a a n p x b ~  ~ n d  RX. g.2. 

3r;rZerUfshrrean far Itlair wsiult;zdftba in 8ltat;"t;ing up *he 

expex!&asn+ta, 

X t b m  X&.8*B* StaJw~wLp MUl PrrQhl*Y*mBt?JeY 

$or Un4hg &kdvraSng tae t o  bomw raevestrln3, trun@n%@ 

for low periods ok %ha.  



mnptajxr V T X  ~eroarure %Iclgsnlb~~be uf the 
Pitah M a e u :  tiha, 4WaotAa A- 
QltoZeeteria TmamS*ticra lPoin% 



JTaa! the imrsf!&atj:tm o f  O;trasa~ 

of t~laStw. Is $%is 16tPep~ t o  wtha sofmib the 

aaau in 1900,~ RaAaAtoor dasarAbss 

M% I ~ Z ) O Q ~  HW&m #b@d)~10'U0~388 '" r r e  %he m b ~ t m ~ 8  

shous mah r~wldrrrg: afard barclrrtifi3, phermnra that 3 asur 

hoprM3q atpeat $hpl"Ib; t h y  wiU alao ln4srwt you t o  

ar BidXlft 6eqp~illr . + c r  tha &rPuba%tmaa ltiasder Cwa mer2Z;iw point8 

. **a A$ 145.S"Q 2t -Jti~ OO a s loud~,  but f"ul1g l i w d  

*a& a9 178.S09 rrubbraaly bwaro;lls ow~5eJ;s ly  

ale@ * c t  + r -9 ~~,QUU~DQEPB f o CIWB~! XIO& by eryc~tdla 

but br r l i q p ~  W M D ~  iomm a t l ~  o t r s a  in t~ mlt8"3 



poaaesrs low 

~ ~ ~ t ; ~ ~ o ~  odwr bu* ncr long xage pwiWuul 



Hulecmlax axrmgwnt in (a) nematio 
smeolrio 11 (c) rrlnsotio O and 
oholeotsrf c rmssophasea. 

n denotes Ohs dlreator o f  the - mmatio medium. 



c h o l e s t e r i m a m  i s  eooaa?iioUy af 
-.r- ."* -.UU 

tks m~atics type w&%h fhg tfJtffmhaarrss it8 

8 3 t ~ w h ~ @  Bm ta rscrsw mite nr~ma3. t s  f%tg dirrisato~r: 

(fiaw8 Imld)* 2hA0 h & & ~ i $ y  i n  B]tzs &4tlhaa%Ur@ 

5mpsrta cesztdn ~xtraarcdim$g psopm%iez~ ts Cba 

OhaJo?a.f;or.ia, rPk@ tiha @ r a q ; % S ~ e y  h&h crg%icruP 



of fho pUieas ar By ap~-~ltictafioa o$ a e.T;roXic$ 

~ ~ g ~ ~ t 4 o  i iaX4 gazdi1aX f;O the phttta* ~ o d  hono- 

by 'kv@a%ir&$ fba @";trbme of a s  gUoa pb%t;ss w i t h  

aurgan tt;Ehart;8, 
9 



Suhemf i a  rep~ssenta.t;ion o f  (a) hamagenta o w  
and (b) honteotxople e truoturas. 



nmf b i u m ~ a  f r r  8st;ac dutrd2 the olriGn ~i' ttrc 

BiaX~aSrcSo a U a t r o p y  %&Soh form u &:Bss tmtf U 

part of: the w ~ s k  pcswtczd 3.n . t ; h i ~  theas%a. 

The marxt9~ Jl fa~&b cxyn",Ll baing un$.t%xSit2, 

af the optio aria an8 cL in any pcri?on&icul;rr 



&2ongirted o5i l -p of tht. molaoulc the pole~?icicabili%y 

&ang ths long nalccu2or axtn l a  eEwa~s &cater 

than that in a ~@rLwa3Pmr'f,&r QUeutJi,on* %!har~.fox@ 

fa the c&8;.r;sr'i@ a gss;znc.nt U;3ola nomn% t h e  

dielaotric enirrotrvpy i a  ~ w q %  relatively caall and 

pt3B&ti~@* 

2hc3 ~lcQB61ZQfi9 02 r$ a t r ~ a g  dPp01a amrent p 

illscctud &Long the  lop4 aa2amLa~ ax50 I~cTu:~@G *c! 

dioicctric %o rr !a@ jzodf%fvct V - ~ U B ~  Eux~&(? 

ncgstlve diek~c%rlc  U o o t r o p y  cc;m be ob%dmd bg 

introduclw a strong di-paLe jcr7endfcuTz?i? t o  %ha ion(: 

&olccubnr r s  -.c, *Xtw m;iaLlo@ 'pnlf*Zh &~Y]IY b ~ b i ~ ~ i l  Elf €3 

and u&u@ a f  AL QS ba otrtsinod dopaMing on the! 

st~62~&b;\ of t h o  d l ? ~ l C ?  ~0130Zl% i ~ d  tka W ~ C ?  a mkw~ 

wis&2;i.r %!re fop& n o f o m h r  ax&. %'hi?@@ w%bc3~ Var"y%X'@ 

dAeZc~f;~.'l.c ? ~ o ~ : c ? A % H o o  TXlsi - .%i("uf~~ W~D- a x 3 2 0 1 ~ ~ d  

%ud.itlt::U.~& j bj i i ~ t l ~ r  u&3 ~ e i e r '  ' (oee o h p t w :  11) 

uaf rd: Ghc a okti c3uPa%* f L  c Ad rq~rodma.f;Ian. 



It + 2E 
atlo phase (3 r v) r h c u l P  be l o -  than tba 



other orarailrar srrCi t h 6 ~ 0 f : o ~  tha prelsa* wX&t)@E U B ~ B I F  

$A@ mwu&ala u i  the dielrao*io 

rPhe sf.ms~@ly polar catmpouftrSrr stwt%aB by %he 

arutbacrx rtosZoa~g t o  two hoaao2og~w ssxgm, oiar;. , 
4WkdLkyZ rt-a;pan&iphanyl (nm) land tram8-p-* 

c3ka*p o-.ef&yX pp-cyenophm~~l oimuul.t@cr (n OWPCI). 

%%a d i e l e a t ~ i a  pmperfigts or  fw, s s ~ i a s  

gossenbad in U ~ ~ ~ % B I F S  XXX ajJb T1B me tam afraibr. 

3 ? b  b i o l @ ~ t r i o  ~ s o t r ~ p y  5% qyXCs U z g a  d w  Zo tb 

gsQf3IbpCIS 0f a* end &rC6Up d b f g ~ h  Om* 03 

15 4.95 D aeUn$ &ow thrrr 2- mobcrulw #xi#. A 

n a r b d  dlbarQae (d 3-4s) Aa V ~ B  m a  dl~~Leatrfa 

has bean obrecbmod rsrubsscyan$ly by at ha^ wo~kerae i w  

7~~'~#'7 ~GB.'') mrther, z deoxeasepl via 



inoreme tn "bh8 d~l lUg~wAlU3 a~ldarAng at Lower tamrps- 

end chain ~ ~ E x s ~ ~ S L ,  ehe d3t@1~8&$$0 m&@ot;C03;~~ ohwe 





lov-ireqy#zmy diapmdon o$ f, i n  the ~ a d i o -  

ire~wncrg ra#&orn, Og $ha u % ~ B I ~ )  @ the 

bicrperaiun of  f, in tho  .iorova*e ro&lan* In 4ibo 



fn thes ieu.);v&)p$a phimar %he ~ ~ ~ a t a r m t a  %a tha 

r e o z $ ~ n h ~ % ~ ~ t  af fh@ %ipo&a aam@f~f d n % y  dm t o  

Z;ha sfLnraoafW UP the asdim, IHmperr?~Quap+ 

Q8poabenas of hhf Q33 om be ebxpma~d cra a @ate 

eqwfion AnvoXtlJtng an w%iration merw Q,,, . fa  Bhe 

aOia pbsra, in addition Co g tbr robcu%a horr t o  

wem8eaib Bha~ amnlllro pof mtidl q* %!barreforre rsr wmmrtw 

man-% of f Ele Xo-Era~umag r@&axat&aar cog & aE6 
I1 

d l l l e @ n t  Ooni3orahrroa ylelds Y * g * q. 



grera8er ZengWa of the raloXcc~aat2e slurd the oxpecstsd 

that ~lir~ctsrgierd h ' o m  our dispsrarion maawasnt 26 thaf 

fB f a r  auooesait6 hmologwa, when plottad at e 

s i p  of  diarl@ot;rio anjtss.t;sopy i z l  WQ roaon. 

Ths ;Pr@riuem~ af whfuh the dialeotxic mLsc;s"kml;;y 

bacsms i * o *  t h  fr@qu~racry 05 rs5elootrio 

feotropg fo was detannLne& at diffsront tmporatures. 

kdo obaane that f0 glvas the same ~ n ~ u ~  oZ I w therf 

detormineO iMn, iR. AZcso ig ahowe a24;~rmacsn 

w i t h  reopoot t o  the a d  ohaln length o i n i l a r  t o  fR. 



exhibits two rav~~rsa2ia, cene amunit 10 ~WZxrr and thtb 

other at: about; 3QG) %!%or; wbn A& agdn beooanaa ~ w i t i v o :  

(ma digwrs 3.19) !?he ternon fur f h i . ~  *ha not Beon 

Ln oil;;s;>%sr Y wa ~ ~ B Q U W  0~13: ~ ' 6 a U t i ~ 1  on tho 

logoue sor2er bath iR and fQ a h a  pn altermt2an 

s in i2w t a  TBx. fit20 tho value o f  Y dotormimd from 

and i;l i o  the oaae. %he d i f  laxomes i n  the 

UoJecttric pr:o~~ara;$as of tbio  homaogow swiee  on 

t h e  othar =a di~uaaaad,  



** 2 ~ x '  n m ~ e i ~ - l i k @  uhort r-a ordcr pctsrlota 

in the  iuotropio plhvarae. iW ob remi%, a number cxf 

yhyelaak j,groger%f m of bho S a o t m p i o  phme Uim %es 

aXao%r.&o crnJ macg%ratio b2rafriq+m%~@ oxhfbf  t ms1~3110w 

bahavhur i n  the d c i n i t y  a$ 214z. Tho first wunurc- 

mat sg ths p?x2mmalf;loneJI m W y  wm i n  1530 when 

~ d o c - ~ o h n ~ ~  maswed tho mg,pmtf c blroiriac;onoe 

( *%) af p-amxym,%~o10) (PM) iand cp\aaloxvf;ld t h a t  Pn 

the vicinity a? 'PgI it  i t #  hunthad timce &rater than 

rage order +ifiseta atme 2% ~ m p l @ f ~ l y  Agnc3~~08 the 

nsm?-mi@baur oorr@Xeklorn * It wm &own by 

26 ds @@moo %hat the protr-of f P a m 1  a22 sulo w e  beat 

deife~crSibo8 by a phen~~xpenolcr&J.cglJl aoL?LaJ, b a o d  un the 

bmdm theow oi @was trmeitf sxm. 27 kaaordlnt: t o  

f U o  mudel the Wa bireF~Ar&~f"la@ ehcsutd vary 

s~eont$d ly  oo (2 - 'p.)", vhero X? i o the hypothetical 



second or4or tmnsitlon point sl?(;htly bclw Tlix. 

llNs lmareo &@paadsac@ oi A& on tmpcraVdre ha@ 

Iiovevsr when Zr&cvettkor wumtscPb ~llaauuw~ 

the eletatrio b i w i r 2 ~ e n o e  ( A n d  in tho Zootropic 

phwe o f  FAA, %?my obe-ved a trelry muar~wl, b e h ~ ~ v l o w *  

The Kaxr ~owfmf 44h~66 a T " B V @ T B ~  of ~i@a at  about 

*HX + 5 t .  Fladhuaudo~ m& Chandrssekhnr3' shovred 

ftmt %hi8 mvereunl cam be cxr1ainob wkcm propsea? 

aJ1owmcs i r s  made ge~s tho conC;ribuCSom af  t&s polwil~il- 

bi l i t ie lr  a.6 tho pemnsnt 85yale s e n t  (p) t o  tha 

~ X X M  i ~ n e w *  3210 p ~ l ~ ~ ~ $ r n b t l i t g  mi~o%ropy  ( ACC) 

alwm mnhe a poeltive oo;ltdbution t o  Ang. 2h@ 

contrSbut&an from the 'prslansnt d i p X e  momnt crm Ire 

p~aitPva OT mgettPv8 Beporrd i~  on the ctrsro~;tXt of 

8he dipole saosolraait eJncb tihe m&ler (g) i t  mbar with 



the Zong no2eozrb @LAB. J t haa b~ huz cslrewn farum 

the theory o f  diehatr ia  aniootmgg9' thzl; 

dipolaj~ osntdbutllon i k s  m&atAvaa f cm p > 35* an& 

%ha% tW mn%r$btrtian daterewen w f t ? ~  l m ~ s a a e  of 

tsmflrsture. IEhw in PdtB, far wktictz ~j N- 62.5" there, 

Ang m a  nagatlv@ t o  yosftiv.vc st n cortain tonpe- 

ratua. Plotalavar, when p l a  sifkctr gem, ar- vow omall 

a# in sWon&L;gr polar compow?.d@, the i f lpohr csontri- 

buUorr i s  a l w q y ~  pobf,tPv@ az(3 wa tk~rcsf  ore c;x;iact 

ang and A% t o  behave aimihrLy. 

of both A% W A+ $02 atmz@y polar ~ompou.ule. 

as., 4 *-n-hcmyX 4-ogmbiphwfi  (GQ) and trma-p-n- 

aotylox~r a-math yl p '-oyanophanyX cinnanuta (f2 OMC~T ) 

t;a voxttfy tba dove  predict t i a m  (rsJ1a;~tor VY) . The 



b a h a a o ~  W ~ O U ~ ~ ; ~ Q U %  the f a~b&~psmhXa X'EU@g X U B ~ U T ~ ~ W  

Both An, and AnE &nve ldcatical  r;lluer, of 'P", 

%x - h being 1.0 fm: 6CB and 3.4.0 far (\ DHOPC. 

dtnathalr mni.foa~Oati on ui ehmt %an&@ order, 

na3a2ys t h s  @ffact of ~krna~tfo-lfke short s q e  ~rdcr 

on the pitch (1)) o f  o &~aTester.Ao, is dfocwss5 in 

inorsaee ~ o m i L o u d g  aa Ore mect io  A-mnat3.c (or 

obvfawly due t o  the buSXd up o;P ahwt r w o  sm(o%ic 

ozldarr which W a s  %ha B;wAot tatand dia.torMana 



Pa A@ the a p g ~ ~ ~ n t  s m ~ t i o  db-a~matio truncition 

tcjaperafurar an4 9 is the ar&tiiaal U X ; I O ~ J ~ ) B % .  Tho 

pitch of a oholaefarlo* baing relato4 t o  k2*, 35 nhould 

a3ao exhibi t  e &txai2a;l: taaperafm=s dopandame. 

ReorantZfp faolhmm and co-workera 36-79 ~ V Q  

meac3mb the gibah em a finofion 0% preaarurs f o r  a 

amSc?r o f  &s%aertess$~e having a smc.tfo A phase at 

Jowss tariap@ra%turerrl They found that the pitah 

imseaaee rapidly wi+h presrsuro armr% bscows fSUe1riSle 

at  a orltia& prassura pa. 'PhLa ww Eircrt lntorpreted 

as d w  t o  irn inorsaea fn the w i t h  preooure' 

andl r;nrBseqwntlg e x p l c d ~ ~ d  w tho reau3.t o f  the 

f ormt;iora of sxaitot.Lo-&iwt~t~:~ in tttcb cfaoltmt@~&c phwa. 

fn ~ f m p / ; e x  M I  w pl~ltrcstlnl! a dfrbple CIBZOUZ&IIDXL whAuh 

ravle&rs that the mp1d i ~ r a a a s  4s Sridac9d d m  to t b  

facmaee of srhort sang@ r~mcbtic order a~ the amaa%bo I%- 

cxEroleartarSa t ~ P % i o n  f a  srii>prwahod. 



2 Df sleatris Wopertf @s o$ 4 '-n-al3ryP-4+yaa 
biphonyla la thezr Bematic phzlooo (in c o l l a b e  
ratSon lid* B, 3hahiGhtr)I Ji"rccmamI 5, 2713 
(1 476) 0 

3 Prssaure %pon8enae a$ tho VOtah of U h o l o # t % ~ ~ l  
Ofcvyl Oarboaat@ (fa aolkabornti on w i t h  
S* (3m\dra~$aaas)~ NUS* C r y ~ t *  LfquSd Cmut* 2, 
109 [I976)* 

4 NeScsotr;La Sfudiesa on hiquid C r y o t d o  of Strong 
2 0 ~ i t i v e  Bkslectr$a Aa&oo4;ropy (in calL& orat3 .a~ 

80 4 3 h ~ h i d h ~ )  1 ~ ~ Q ~ * C Z ? J G L .  M Q U ~ ~  ( 3 r ~ u t .  gp 
113 (i977)r 

6 DisSactrAo Propsr953.e~ of 3oaa liaaatiea of lwit:ve 
Dfslsotr&o &&#otrapy (in oollaborntlon w i t h  
R. ~raehidhar), R l .  Cryat. Liquid  ::ryat. a, 103 
(t97a). 
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