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E I V O ~ ~ O X @ ~ ~  re *w%y r r  i n  19I4, aaMao6 %ha$ 

for a neaatio the t.a2eo$flea3 @o~l&m$i~.tlCy (dw 4Je kania 

f Q 3 ~ % t i 6 @ )  lac)aru\lr~d &LOW 6 b  (rZ'00tOF (01,) &# 

axoatex t u n  ttuat ~ r r a r u ~ o d  aacsnsarf, t o  i f  (a,). Par a 
rusm0fa l i ~ u i d  wys%&l wkaovrt aaiy oybab*aMlia sfmzotwr, 

m*sa6ropg ra%io (a a*,/@&) f r gxrr~%or t w n  on* and 

is kstown 'bc depend ~ n l y  o r  the wisn@atAonal. aserr 

prmnetet: S, doomauficrg aonoQniaalPg wPtb t@*p*.. 

n t u n . ' * 3  a o  mte o i  d o a n u o  ~ n r r i l y  u 18 

approaahod. Bu0 3a r crolpeurtU ozhAbitSng b o a  P a@ P 

p h r a a ,  g*~ralXy, +he oasduoti6$y d e a t r o p #  

(* * 6)  &%@I xrcbaa e o  nrrrrbia-lisxlectir2a; A 

trrbnsi t ion palaf, McllooJJryg m&@(yrtiv* a t  isnrom tssqpo- 

rrra*r@&, On 6he W a r  of akohcirr SlelU oeudSstt oa 

oxfgXaal3Ly sartod Oh@% l c a  curioioaropy @able aW. f e  

loss tba  OM i n  A phue. a&re rseaawlerwan%n on Oh@ 

SaS2udrtoo o f  snwo$lla O P B ~ P  WQTO ~ & P I I . ~  aaQo b j  841111036s' 



w f ~  S O W  a doQ1~1we @f the P L ~ O  a&, w4Oh BLoWaaaIr@ 

t m p e r a m e  Pa .om nma*i@ 081p@w## axMb$Uns a~rralrPo 

Xi&* rkert za$e erder, Si*I%rrr abawm~@,omup wwa mk.4* 
6 bf are-~wsre~ .~sd ~ e a * l e o  an4 tieppke pnd *1w.~er.7 

mra*o-Reurrrr& et ax8 aada &warwem#*tOs i n  She A &ha.  

ur w t ~ l l .  dB &a %roo ~ ( W A  60 Qt$pM upon Bh@ wl*1Rlre an4 
@@ftrr6n$a*bio. 91 iM&t# species, 2.7 0~ ~fea~rrblv 

iaesmafw wEdh fmaruaam aondua%i*j$~r or Bhgl aodlw. 

AWFaar, W e  pzlmlpaJ @alXbu001vi%Ia181 known 

ao ba f ~ $ u e w r  6eprxodmt. %$a ar&#es f x w  Che Sow 

fr.ijuenooy diupclroicn of orienliaUon polari r&$lon, 53bhitC 
9 

Uag V@n PXax&o obbalard $ha faLSawlxig lkxprrraFLPPoa for 

lrhe f~~(gUOclR@;y 4 . ~ ~ d # ~ s  5 f  9 h ~  e~&fij~@%E~ilt;y o&' dLe100h~At# 



pr@pesMe# i n  bf2*;nr etroafurrs Ler diEiera?it 

Mat 4s m@mhi$af B ~ ~ o ~ L o Q .  The wqpouRddl 81RldLed by 

hhrrm a r e  atha goZZowtxyyo oais#aYnd~ belaagtng t o  

$ha crTkoxp bealqlrlllden* aZLryl avnfkfw bler&lar ( s 0 . m  rrrriaa), 

4,I'-diReptyYasox~ns(lae ( N U  ) , B-myanobeawlbb.ne- 

p n - o a f g l 6 x ~ i T l n a  (41300&), 4 r*n-w wl-4-ayrurabfghayk 

(arm ) a& 4t-sk-swtylcry-C-agaa~b1p&s~p5 (8  Om ), %!hou$h 

a l l  %bee6 oorpouads rhsw pa4leanraiticlaa3 eff6@.ba in the 

II plruea s e w  iM, %bey $@.XI i s t o  $wo dfeaCmO $~"@ypl UI 

rrgasdrs 4hrlr? aleotr iaal  adiuss.hiri%~~ i n  tke A $haas. 

Xn f i ~ s t  &rag coasisfina: at $he oaageundr of the 

~ 0 . m  reriao rad NAB* a,, d6a~mexa oormOimrcosfg as $be 

talrperaWre i s  &&oraas6& @lorn t o  ?FM B o a  in a e  A ma 
E4 pbera then 1~vilsL~ o f f  a t  iOfower t$t(tpa~attlm@ i s  

th* A phose. Oo *ha athox k&ad, a@ fha Whperhlr9we &Q 

I@~dx.d, a& lzea &a fn $ha t# g b e e  a d  $hen a01arBcs 

fa inexe&re mar rLTUIa %e inarewe cof IP* tLI ihle %&me 
thaa i t  be~301b~a a t  2*8#11 fkve time@ @eatOr t b n  u,, . 
Zhu., these aolqpotlnda ham a +my low value ail a& &ID. 

4be I ypBoss. 

Xh the  asroanQ grow o$ eqcar~ndra a@nr?~tra$&ng of 
mot?A, 8 a  cn8 OI MI&, bat& a,, m.4 a& daamcaas6 wS.t;h 

dl6areaaa at' Oalrplasatura. %!he rrrbig oR f a $ b l J y  x l r e ~  

6% 



slwlg uA%h W@ier X Q W W ~  @.f %(~1paE&lum* 

8 o0& aad 8428, og m&%?irrle a s  taxud u d t i ~  &A %I%@ A 

pham ind ic r t lw  that  *err ie  na gx&%renStal 
dlteoQZon for 19rm n o w  of ~bargaa. Xn m00A, aE 

Ibeomear juat Area unltty By(O*@S) An tb A p1IWre. 

Heme t h e  mtn?sng eniaotropy obrs-b l a  $?a@ ii~rerti 

@@up el? o~lppoprndv i o  not eaan here. 

3% $a ist~xeshingt *a W e  thati OU the 00~0ullUXll 

baI@n&nt: %@ the arQm& q o u p  a r s  atwswXy polar und 

peeaecrt8 partlelly bil~saper @t*IIatwea l a  the # s e ~ W o  A 

"*" while +be cswcuada bslongiarg, t o  t ~ c  fir:@+ 

moup hnve ronaLayer aPraotior, mwo$ome, t a n  dif'bs- 

renoe lo, the b a b ~ l @ u x  sf 'the t;sa~&port pr*arU@a l a  

arroocisted wlah thh diffwanh r*rruotwolo of We 

rmc*i@ A l e p s r r .  

ke we ~atw elerrAer Pn  wigt tar 31X, aQ~owXy putelax 

ogma MQ aLttro ewpbuda ~11aaUdied by u~r have large 

bihxer  spaoin$c whlah srcr exhrmsty a w i t i v e  t s  

teaqgsrertum. @@ctn@ lncmase dnorsrsurXx as We 

teqgiceratum Udiir, Sowor~d in I k r s  A pluose. &Sac hse a 

mairon& influcsnato an the ilfelmlwio bshaviaua t+Lmro 88 

we bslve $era in @hap$@ X f ,  Ts ~hu&;p the i~~~SXw(lm(t of 

rwh b$rm%uxal uho1wapr cn %a t m s p a r t  propereisst 

we hrrva masure& the QmprrrsrWre *rarAatAant: of the 



prinoLpal crXecWLaa1 @oa91~e%i*;LtSe* oS We sompouncils. 

IFh* # s e a t @  race peayn*eil i n  6 U 5  cshapter. 

IE3u aonBu@B&oiCicPa rr,, and oS wwe 4etanain.d at  

15% 8s &wind a Uwne i[wr iB648) aukObolamd bridge 

win& %be exper&wn%aS a r t  up &emribst% ksr i&@ pr~oiour~ 

ohaplfer. s#,,ojrd a, were aloe maaewnod fa2 a few aom- 

pounds a% YW Hn; bg ua2?+1$ me Wwne Ksrz bzidg3s la 

crolojunad;ion w f  Qh an exOlerorsJ, A@ sauxaa (3~~bitrODEQg S f  

oscflliatr3~) met a PAR 186 1wk-in-uoa~plifi~lsr sra 6ha 

dehascltoy. M pw)wottomU in crhap%@r f0, *he aiaurngb taken 

Betw~sn twrp $An oniae a c o W  &aas plate5 w a l i g n &  

by a isag;netio f'iaskd oi aticeng%b 21 14 %@auae. k gaod 

~llgnnurtC la J;he A phem was obhtsxeb by a olw oooXlng 

of tRs ~ w q l e  fxos %Ens f f f  phaar* in $kt* pwrrauxae a t  Ohe 

m~wXf.a field. 



I4 pbee 41bmgrrn e * . ~  srrrdZ P*QDHB III)&OMZPV, Lxk "Ula A 

phrase, a# f n  cthr sumsa0wssi0 ooralpouMlk. A# barthe 

f~laprso.kure ie lower84 i n  *Re A ppholara. We =Pie0 

aR (- a*/%) (Iramwrs. lhkrkhet, b o a  a,, aj 

d@oau~sllalg fai%isitlg, Bewewar, rt +x 10f 't IP W*@, 

o,, a8to&aar a brmd rraln&aalu, rsnd w t a c r S 6  inc~rmSag 

r~&&o,hP.ly ia. Zha trmpsraftrre i* &trurt"l*~ lwcrreb. IPkka~ 

f a  asauared by t h s  eiPeof o S  *he traaxsbica a f  r,, pux a,, . 
With da(~cesa$r@ %@ap@rsntur$, thaa rclallaaxation ti- 

rorraap~n&tng t o  o ,, B S ~ w r b f o n  f nofoa#au@ xapfrtd&y an&, 

ails cram br sea& fzwa %be t%nW(5.2), il; sahculce6 the 

aoasussd lraalua o i  a,, . 12ra ralerxatlan ts3 a,* taburn 

aauaer AU irt; 3592 Its Co rwax@u af rn pr;#azPa, beelormine: 

g0r.i tlvr at very law .traapexraQw@s, The verrisrBirnr at 

uR i s  role@ ehwa in, &he tf&we. tl? m r  ~ r~duea  BhQ 

fieyuenog at (lrr&srrfiuur~nO iro fW H r ,  howvsr, a,, a- 

fonf u&Uy deurarjaro@@ wvl bl? 4 ~ u f  +;~@ln$ t ~@@hdabarwa ( f i g .  

5.2) ~ 5 1 9 1  %buttre, L a%% reVoEBiol $sf @he a&@ o f  Aa whtoh 

rrmlrsor mg@Mv@. 



Temperature variations or q, , O-A , t,, and t r R  of 
12 PPlCBB at 1592 Hz. [ T ~ ~  - T) is the relative 
temperature, TNx being the nematic-isotropic transi- 
tion temperature. The amow mark on the temperature 

axis ind:Lcates the mectie A - nematic transition 
goin% (Tm ) . 





ma Qbrrnplra.a.trulre vax&atAom 61 W e  gx&mipnX 

eondueaivi$iao o f  10 ;P,nrOa03HI aaCl 11 PlaeOm are cshm 

An fStga.5.3 iaAa 9.4 xeageQIMtelg.. fa  10 PmQOPI, uR 

does aat beoom < 1, but kadlas t o  Sn6rauase at law 

tiaqercrburear M08~w8 of the r d h ~ ~ t t i ~ n  effe@% @I t , ,  

OA ( I ~ B Q I U I I I ~  abam Tha anhof rapy  ao doear no% change 

ssilgn i n  the A phaer &a i t  2 #  mmolropirr oodurrillg at 

d @ * a  b6law Tag arad a% auoh law PranpwaltusW We sola- 

xarei.cn r i i ao t  aaur bs *ypetrtsd bo daatnrfie* Tn th@ 

acuo o t  r t P H ~ O ~ ,  chs uliclotwopy thanlges rign m ~ ;  

$egapesa%ureat very olorse t o  1PyU. W a d -  oe$la%lve i n  
the  A phase, A# *a cemgeratuze lowwrrb, aR daareareaa 

fir&?%, l~~(irOhe@ OL V&U. of  r~ 4.9 and Zhen inar*aiacer due 

t a  a, ,  xelaaxaCIon ieeriling, eo yotsltive arlkdtropy a t  

very low ternPpsrat;ut*b. 

rru %rend& i a  bAe acPIITuotXvitS@a of  $ B m B  

(Ittg. 5.5)  are ri;nri;lns So thw8 of 10 PbisOaB. tn t;he 

o w e  o f  it3 P-B, .B ts~I(OIatwe i i a r  Sowared, t he  

eo&uativibry ratlo at 1592 TXo ksetorercaa les&~ than unSty 

d 1 3 +  &ore 'Pa, but daaa, set $0 wry XOW VCIZIULO. 

f t  s0arrtas inomsraimg aa Chlb fmparsrbuso i r t  l w ~ e d  bslw 

&PM * 35. (fig.3.6). Xn 12 PlweOBa ( f$@.9.7) ,  Wao 

caanbuaPYr.lty gtrarIQi~ of: 1592 Ha S&wt %i v~a2ue ~ ~ r n i & @ T O b l ~  

Sea. th@2 ~uritajr b a f 0 ~ 6  i t  IlO;lilF%@ &m~.bldJL% iPts $he .bilarsgh 



FfGlR?FS 5.3 -..-- *. *,... -- 
Temperi;tturu var iat ion~ o f  07; , rL , cis and o-.. 

04 10 R4eOCBB at T 932 t3z, The arrow mark indicates 

* 





Temperature variations of q, , b;, cis and r- o f  

9 PMNBB at 1592 Hz. The arrow mark indicates TAN. 



I0 PMNBB 

FIGURE 5.6 

Temperature variations of cr;, , , Tis and sR of 

10 PMNBB at  1592 Hz. The arrow mark indicates TAN . 



FIGURE 5.7 

Temperature variations o f  cri, , r- , u-*$ and bR 

of 12 PMNDB at 1592 Hz. The arrow mark lndioates TAN. 



is aooleQ ia Dh. A pba*e* A* YOU Ha (f1pr%B), Obo 

ooaisuaavi$y m f i o  talroa l o w 8  volSm5 a* earn bu 

urpe~tet l .  b u t  tho ~awaxobicn effcsct %mr fair9 r * m  a t  

thAe irag~enag at  low tb~ipana0wrea. %e prwxesdvo  

mduatt%ea, l a  niSntmm v a W  oll uE 89 1592 13st a6 we 

inn?ru~rme n &?im 9 a s  la la W m b ,  i a  oonsleoted d t h  

%he pm&roaaiveljl i n a r e w i w  umarhic ortlex lsf t h e  higher 

BoPtale~u*re. 

9h. rrmi$cr (at lS92 Rr) on t 1 OPYleOS&lB, 12 

end 1 t IPR-m am aharxr i r r .  i'igyr.9.S-S.l$ rmprotivelly. 

In e l l  $ha arrsars, Y;h* oowlwttrlty anloo$ropy kit? ~lr(astdve~ 

in the A pbeure. Xn 11 QOPMIrOPIB auba 1 1 PMdOBxm, a* a r  

tempemtwo 2.~4 ~ Q W W ~ ,  aR 4.om~ere11 i lra.b, r.sra&r a 

aataJ.namr aab ahn inoxcla6ee. 

3% Se gcsnr2rlrnJ obu,.emd, as l a  a rea  i n  o u r  ntudJ;eol 

crlao, thrad er,,  Qeorernaear flusQel: + h a  rp, mat bna aeaatio- 

smectio A trewibioa poi&%%. fEkM arrr be mas$ apmberbly 

aatrlbutcsd Oo t b r  g r rmat ion  yrroorrP,t2 wttioh doslimbea 

flew along t h e  layer  n ~ n a a l .  IT@* t o  the Lassring. %%a 

inorera0 i n  ;n*i~aarai%y due O.s tha pqmsadion psoarrae imr 

emmous 31tt.a a 

r l@(~safCg due %Q Che Z o w e ~ i q  rrf te@wFlrture. !&I@ ooln 

Leo& t a  We b*~.a%er mr;trrtiao o f  a,, . 





FIGURE 5.9 -- 
Temperature variations of 9, , U--, cis and crR of 

11CPMetOBB a t  1592 Hz. The arrow mark indicates TAN. 



FIGURE 5.10 

Temperature variations of 6;, , O-1 , cis and sR of 
12 CPMeOBB at 1592 Hz. The arrow mark indicates TAN. 



11 PMeOBrBB 
U) 
0 
.c 

C 

c .- 

bil. 0 
v 
C 
d I - .  

Temperature variations of  O-,, , WAS cia a d  QR 

of I 1  PMeOBrBB at 1592 Hz. The arrow mark indioates 

T~ ' 



tf, i 6  tacrtrruo$Ave ba cs-rr the m a t #  a r c  

@emperat;woe i n  dhe aL@ 41 conduolclvltf aM$j&ro$y l a  

the 6-0 Q oapoundra, v% a. , 1 1 BIS*OmBr 1 1 aPMOrJPI aa& 

11 P B e a a B .  !RUB rrsp6t;iwe a r m 5  %vcr iremrra*es 

~UINZ % - T r ~ 2 '  (ln the A p h * ~ ) ,  Xu*%", -J* ( i n  OR@ 

t phare) an5 XIll - !f2 ~ -7'' (in (;h* EO p W ) .  

ah6 heatr of sauau6 A eaua%&w W-AZion (A Xa) IPS 

t h e e  oa~~goumBa axe 0,035 W/nole fn I t  PlkrO(PP1B" 

0. t?  11~/molr &a 1 1 QPMm W @. $26 U/aoSe i n  11 PWBzm. 

X i  18 @&I, om warld expect me crmcrtia l i k e  

lshort raw* axdcrx t o  bull& up fa r  abwve "nd. hmoe 

tha arc&% over ithoold coow a t  a vrsa3atfvc~JJr Alghar bcmpa- 

r a k r e  (reXitsr4fp.e t o  T*) i n  Ohd 1R pharas, Buti ~xgesimntra l  

xefrults indiorata rxsrctly fhe amverse tr?W. We cathPZbuta 

%hi& revesee CPeM In Bhs ~lzwaoea over taqeratwecn Oo the 

anntlonad oPrr&S@r, War pam#aCAa~ pgyrooees Clue t a  hycrsing 

h a  prclfound influ@nce on bk@ iwiu a a d b i l l t i s n .  I$ l o  

well knam t ha t  pame&t;ion pPnrmBox f e  $I v m  by 

h q R 1  w e  i ia the amraga rknooaiw 



oecrbt.$#les% anb plB (m 21/64 rhatre d t s  6ha layt~x 

JkSckneea) Is *bat warn va@hcx a2aag %ha byer nam?mlr 12 

ALckker, h l e  6% mawunr of Zoht~ m o b l l i $ ~ ~  Binm I? 
hp o( aZ, th iania i * b i ~ i b  axens  tat^ a i ~ w t a  
kurnoa cro ~ l h a ~ l d  Be higbz,  i n  *he bi2apr stwturtro%ms 

Cbae i n  moaolrryax s;ma.l;f oa leadling Ca a kLglvar vlaluo 

o f  % in th* (~WWE. Wta;m*, % beeour leea W*Y 

at lawe+ lirmarolturo@ sarar8ive (;a %a la bilrryuycrr naeroo0tora 

than i n  rrta~olagar aarcratiosr aa &@ linb5-d cob#emd i s  mlur 

o p t s s s  a@ weU as An other ar~rratem drawxibb i n  W e  

iotrodwCloa %%o thfa chtrgptaF, 

%w, Qur reeult& olamfg &~brcnut~a.Ocs .LLr 

inlluemaioa of the lahsrt r w e  oraltor lin Oka mrrdlum an 

%a oorrduativi%y aanir otm ptg . 
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