
Xra t b ~  ome o f  a ma~stlo  Uqald u3yatr;al w$&h 

shows %)re, ea~o.trScr A piwe@ a+* Xoww tmp@lcat~r'e4 

atsoqg esaastfa I fke  ehort P.=$ ozdar builds up M 

fha deaporpi3turer i s  Ztw~arml. Hsn~e a8 63ns zmwk.ti;cr- 

s;aee%f 0 4 $rwmrsitlcrra (AWN trme~ltitsa] &@ a p p r ~ d ~ C t  

besd an& t w i s t  d e i m t f a m  beomfa dJXXfau39 @,Lacas 

*h@y tea6 t o  laha&# $be Ups%? mia%assacmr .&a %he bbmcrtlo 

like groups. bs a oensagaeace, the correspolldiq 

@ba%ic  @angt;1,Stt@ w e  sxpesta8 %a sxlsib%+ ~ % & x i ~ ~ i U d n  

anofaa%isris aJloa9 $0 t%+ A-32 tx?uzsit$an pan%* 

~f t de p a ~ f l o u h ~ ~  prc~ncsunaed m b z r  e s  f a?amitAon 

of bend, @play a218 twist slaer$@ aonstmte ( ~ h c u f y  a a. 
r Vr, ;islicy@ eg a. 3 573) %bat 45 .od kZ2 ~ ~ V B ) ; X Q O  

rs Ta icr approechrd. On th. cthsr hand kl l  shcrv. 

the aoraal brhlav$our, 



oeu*fed. EIecerusa c r i  this a ~ u p l i n ~ ~ ; ,  g r e ~ t c r  tllle v~"~.Lo;e 

of" S o t  tbta A-I txwmhtioa, lese Pe %he cn&mpp C ~ B & Q S  

est Wm Wansition, Th%a at- that a o@@oM ordajr 

m d  af the pr%trm&%P6~~ p b a ~ ~ r n ~ a  arsaoeiatcd wi th  1%. 

3 
dens i ty  wave &ow n , g.$%~ea by 

where i@ the avs~&&o 4entit;r. \TI tb@ ocplLtuClo 



2htm tbe ardar parme.t;m in thira ease i a  a two- 

rrompownS fkmfion. brings fa an beiwaaa 

weeti@ d and ~percron8txctor8 am gointetl out by 

d ~ f  Gemma (19721 atad PHci"Ulan (9972). Zhe analom i a  

cjtorararr by tbe Z o Z Z o w X ~  ciailari%y. 

8falmation $2- C~]BB~Q(S SB S ~ F O  (de G O ~ ~ B I B  tS69). PP 

Pmaky8 (1958) exprasoicn (aquation 1.4) for ebst lo  

emrw dan&f t y ,  we Bee that t w i ~ t  be- eons t m t s  

inve%v+ Q s "n which  ire^ mro in wnreatia A. Or in sther 

w o r - 4 ~  c-1 "n ts excfudsd fmr s + ~ e % i o  A. Xn super- 

c o m ~ u o w  th r p g m t i o  ~ l w r  i a  ewlM.4. I? 7 i. 
the vaetae p~t.IIUdl.  then the aag~etlo flux 6- 

s lroa.~  rcmlrg. 8eme i IS s m b r  t o  th. dtrsotor S. 
&?sea tbs8e or~mnts,  f t fa @laax that %]he laasecti~ A- 

-Ma trraarrraritlos 38 d o g o u e  t o  the bntgr@m&uet~r- 

la9xma2 *as tra~itia\#* 



jfi thc Barn f ie ld  ayyroxfraru.i;icn, (;kc free enarc4 

in the r.si&hbo\lchood of a eecond order yhaoo t r i l = i t i o n  

can be ex~anclcd in tome of acci i t a  gmGlonts. 

ror ir fixed orlentstlun of the diroctcr . , i i loni  &) 

Por T ) PAEs nsglectine the term ccntainiog 
4 

)T I  , we hare from the equipartit ion t b e c r m ,  tho 



k,, h siafniiy the aiss of t ~ e  m e c t ~  lib 

clwcsters. In the men f i e l d  app~croxUhNon a .c E - 
U P, is appmauhrd j,, curb k~ &&vttzge. 

1 
/ '. Baw &f we allow foar d i r e e t a  Sfucatfon&';  aa 

~ h o ~  by do ~ e m w a  (1973). Ba takes the g e m d  form 

where V ier the gresisraf opc4r.E;for in the p b r e  ~i 

tke IZQWTCO. %%La equaefoa 58 sfaLleu t o  the L~%3iau- 

Qimbusg free artarg$ I Q ~  the suparrrowduefac~a~ 

where ko i s  the Frank e&sUa constant in the .baance 

of any 8meatio U k e  o r d w  end 1;(v) 18 gitm by 

equatsan (5.6) amragad msr a l X  7(r 



-7 2 

where 6n is written as $ V n which ha& the czdcr oi' 

%ha ma@tude of the strains in r. elueter oi ~&ilrc a 

f n the  field apgrorrirmtiom 

2hio corresponds t o  the correlated f luc tu ; t t lo rs  in 

n volum. '. Pro1 the above three e;...:.itL~as \WE f i r i d  

.#a tbt the smc3tie Xltlcg order given ~ L C C  GO a ::@~rrthc$i~)xi 

f o r  t w i s t  a d  b e e  c o m t a n t ~ ,  %he uorreetfoa be3 . r~~  

t k q .  

*P -% 
Sn the asan Zlcld approrinntivn f 4 ( 2  - T " )  ' 

.%  or n purely raoond order t r m ~ i t i o n  5 = TIUIm iJcf o 

wcok ~ l r s r t  order t r ~ n e l t i c n  Tr < ' P ~ ~ ) .  ~c ~ o n ~ e u  

(1572) a ~ & w d  that mean f$a;td r e a l t i  % &&y aef; "Jc 

applioable to A 4  t r - i t l ~ ~ a  UE$W i:flcon9s C1ZR) 
e 

celculatione he oona~adsa t h t  5 - ,e)-O, UG . 

Btsnce t;ke fu l l  oxprsssAon f s r  the el2.ctic 



9 i 2.3. 7 - 2 i n  lean IXeXd a p p ~ f r P a t i o n  ond 

7 0.66 la helium analogy. 

a new r t h o d  t o  dttemine kZp we t h o ~ h t  it vorthwhile 

m e m f n g  the % f i s t  oomt;mt in ome a@maa;fes which 

have r2.o tmasured f 3  tor &om% of these ooplpouada. 
, 

Rouerrtt. w ~~~16lt OPLP)UL@IPCB Qhet $he axpbsfa#taterl eet up 

wed hers w a 8  mt spedfied.3y Bcdignled to mmlerure the 

e: I t f e r a l  ph+a-aa (tka temperis-re coatrol Barsag oaSgp 

-- re +0.92*0) aad hence the nwmrriadk tdLws %bat are 

%btpp&$1~6ntdlt 

m o a l q r  We bare ~aasured Itpp and kJJ far 

Baf), 10 €MCPC. 4 ' - w o  tyloxy-4-eyanobi pheisyl ( B  OLD) 



hboratwrlas aad uas wed dtbou* frultber purif&eation. 

~ h e p t p l y  (pa - 82.7, firZ - 107). Wce hare 

alraalJr mantiomd tha* ScfsZLlhn* o model (1  971 3 Leado 
to %ha raarurt that +?ha A-I tram3 tlora I s  aeasnd order 

TAs A f  \( 0.87. B & I P ~ ~  A? the ncsntlo rarrge is 
HI 

iwrstlsed, the rrslCur~ e a-I tran~li U o n  coma olssrsr i"' 
to e~ecoml arbrsr. Uith %hi8 in mind, we ~ B P B  prepared 

two mkturer Qi 8 0C3 7CD thereby exttmtLag the 

the A 4  transition i d  hard&$ betectabla. 

e h d l  glv., Ln addition t o  ka2 and k j 5 ,  the k, data 

far 8 QfZ53 a M  a e  ~a2rturea mi wdl, 

ThartrPwa of S a n d  necesrPary for the aafaw 

h t f  en of e X ~ t $ c r  creasitwitr &re give& in Chptera XIS 

ararnd fV i o l ~  WB aM 10 WGPC ~ ~ B P B o ~ A v @ A Y *  fa the 



came ef sther ca~pomdsr, we Slwm o b t a i ~ ~ ~ f d  thea Bb 

described below. 

2be refractive fnditmap of 8 Om WM 'btovo 

sixelxroo ox@ tabulate4 Pn T a l a  5.3* They arb plotte4 

$a , "5~ar@ 5.h 

He have, aemwsd %he 4erzasity o f  8 8 C 3  at  

5 1  - T 92'C by tho O Q P ~ U ~  sethod (as% AppeM- 11). 

UaZng %hie '1~d.ue as4 the ref~raative i M % x  data i t l r  

average golarlaablll t i e  s f im: &if fennt vamwths 

mra cafcalsttt.(l. 

wa wed the relatic134 

(ahand lcamkbr and Saawaxdm 1969) 

where pl aad pp an the adsr prcportioaw of fha 

carnpoae&tas I g5D8 2, ZrgPag 8qw016n ( 8 )  of Appendt31: XI, 



Rcfsset."ive indicterr sf S Om as func%fr>m of teapora.ttzre. 
' $7  -ha crirgles, t r lznclee  und ~quarco  w o  t h e  viilucs for 

0 

A 5461 A, 3353 A a d  h 6328 A r;spoc,trv(tiy. 



Rafraotlve i ~ d i c e s  of Mixture I [ 8  OCB (62%) + 7CB ( ~ $ 1 )  
ae functions of temperature. The aimlea,  triangle8 and 
oquares are  the values for 1 5 4 6 1  1, A5893 d and 

h 6328 % respeotivaly, r . b; . d )  .,! 
( 



Fiirure salt 

Befraotive Indicer, of Mixture XI [ 8  OC33 (47fi + 7lZ (59+)1 
M Nnotions 32 temperature. The c ircle@, triangles and 
squares arc the values fae h 5461 i, A5843 f and 16328 d 

/ *,c - - .- 1 rsepeotlvely. ;-.. . . ..' I - .  i 



'pa@ &ln;z33. tjiar;@ts@c %!ns ~~r:aly::isll u;"' k.,-, %r,C I;,, 
LL 

in &Be next asetfor;, f o r  %@:c' s:zi;~k. of J:G~~::;~Z~GC?:B;S;E;SG 





Order parametors of 8 OCB, Hirtura I and Mtxtwre II as 
function8 of the relative tcuupsrature. : ,\ 



d y n e  

Bigure 5.4 

Splay elaetlo con~tantrr of 8 CCB, Mixture I azxl U r t c l r o  
a8 fuaotione of the relative teaparature. .'i + - . I 



The expe3cimoa;tal wijtluea of the t d a t  and 

band uonotonto civl be f i t t a d  t o  the epuation (5.12). 

a rdo r ,  we oan treat  2% ~ l e o  P. 8 vwiabl.. We 

hare uesd a 4 pnrmaeter f i t  with viarhbha ol, Oar 

y and T~ . 
Tha data f ~ r  the f u l l  trenrpersr2;ure rango 

was i l r e t  f i t t e d  t o  equation (5.12). Bomwr 

$18 WQ bavo a2roaBy d i e ~ u @ s e d  in salier oheagtsmrre, 

ffla baokg~owd  tam^ mmnst be t & ~ n  %o be, &rr~\lra%ely 

represented by c15? Siaoo the backgrowid Oszrm 

makes P p r e d o m i ~ n t  aondribution war ggX. i t  i c  

appropriats I r r  dmp d a t a  point8 f s ~ m  hiigfrasr 

teny;eraLture ragton w4til tho jReY.8* error i c t  

minPai sed ( sea  B.L. Chu IcHillan 1975). fable 

5.6 gives tho r ; ~ t i o  4 . J T ~ ~ ,  
~"ili L I R ~ ~ N I ~ .  The 



-. . - ~xpcriolcntal  ilvrluecl t." k- ( A  G- * ;:j *.icixAi i v J . k k b  ""9 d 
". 

%fie t Equarcs fi t t cd  v..;l uc6 ;: r e  C;.ver* i:: -ec 

5.: ~ n t !  5.96. 2hes; are iPest%e.d ir- f i i - s r e ~  L E 
r 0 . J  

and 5.6 ras~ecti~e3.g.  

Qherg hava been a ntxsbor iidf G X ~  e21r*ic~:;'6cli 

'-3 >> dr?t@rpamtiona of the c r J  ti c g i  C ~ S ; ~ C ~ Y Z E . : ~ " ~ ~  3 * tIhe- 

wl,L~seo are & u m ~ a ~ i z e &  3.n : ' L ~ ~ : C  5, l  l :,:cctyt 

EOZ I f t ; C t  ~c~$$a?rPn& rneth~nt, ell %!:e O * ~ E I C Y  

de'i;crzslimzalion naP& uaG og tP.e E.racSc~ic:rsz 

Lraisi ti cin t e t c r ! ~ m f  yue wkl ch A k? t i  c t $ t i c  net?:. cxt * 

i:he ncfhod invo3veta the ng,:,-llict.;tb$n o t  aa 

cx%as.rlr;l f f e l d  %o def  o r a  t h e  ~ a : l ; ~ b e .  LBI~GC  tit^; 

-tine conatmf baea%ec large CL f;ie 5:"i; ~ Z ' C J ~  t 

ia ~ " ~ a ~ c l g d ~  t j t ~  E % ; L ~ L C  c-~t iPLibr lur i i  i ~ :  Bfs.'L:> 

OaSO BGGDBBQ q ~ & t @  ~ ~ ~ c ~ ~ % ~ ~ ~ E *  &?Tgti:.ft%P~Tlt 

eu Cbeung e t  &I. (1573) 



Figure 5.5a 

Tviot e las t io  constarits of 8CB as s func t ion  of (!i! - p). 
The values f o r  different samples are marlcod separately. 
The curves a r e  least  square fit; tud t o  the equation of the 
t3y2 kii 2 = CIS + C2 (T - T')-Y* 



- dyne 

SC 0 
( T - T  C 

n*?= d 
Twiet elostia conetants o f  8 OCB aa a function of (2-L r -  

The values for  different ssmplee are marked 80porately. 
The aurrse ace least aquare f i t ted  t o  the equotion of the 

tYRa kii o,s2 + o2 (T .. p)-L 



16 O M C P C  

Bigure 5.50 - 
Twist c lns t io  c n r r t s n t e  of 10 OMCZC' t e  s function of 
(T - 4"). 'Pho villncs for dlfforert sbrples are marked 
separately. Tho clirvcs are ieaot cl 3gusro  f i t t e d  t o  t h e  
equztico of t h e t y p s r  kii P ' : l ~ L  + C,,:? c, - Ts 2 -+f , 



MIX I 2 

lo6 
e 

I 

0. I I 10 
* 0 ( T - T  C 

Yigure 5.Sd 

Twist elast io  conetants of l i x ture  I ap a f u n c t i o n  of' (4-T' 
The values fcr different  samples are marked separately. 
The ourvee are least square fitted t o  the equation o1P 5' " 

trpe kii = c1s2 + Cp(Z - TE)-Y. 



T w i s t  elastic co-.stants of OBOOA a. a hrmtion o f  (T - 2'). 
The values for d-fierent samples are sarksd rroparataly. %he 
curves are least square fitted t o  the equation of 'he type 



MIX 11 

dyne 

- - - _  _ _ 2wist elastic aonatants of Blixture I1 ae a - - -  - - 

The valuea for  different eamples are marked seyaru- . . -  . -..- 
t o  the equation of the type 



dyne 3 

Figure 5.6% 
---I- 

Bent3 elsatfc c o m t a n t  of 8C9 as n funct ion of T-F. 
The l ~ e e t  square f i t t i r g  fe done ao nentioned in 
figure 5.5. 



Bend elastic constant of B OCB as n fanc t ion  of 4 - p .  
The lens* equare fitti% is done as mcntionod in 
figure 5.4 



Bend elastic  constant of 10 WCPC ae a funotion of I-T% 
The least  equare fitting l a  done as mentioned in figure 5.5 



d y n e  

MIX I 

Bend olaat ie  conetant o f  Mixture I ae a funct ion  of T-T~. 
The least square fitting is dona as mentioned in figure 5.5  



MIX Il 



have p i n t r d  oat, oar canbot ~ l i ,  proach T &,id , , vczg 

elwely becawe fa this se&an an Irz t & f l d t y  asC i;;, 

cer%afn tfpe sets in.' Par %t;Besg P ~ U G O M E S ~  the  r igh t  

suattering method ia *&oh ns sxZecrrnad. f i e l d  b:: 

wceb, is sxpeetced t o  be the sost  t;a@wcf@. kson 

the table, we that an fi.&:cwa%;e Ifk;bt aeattcr1rn, 

cxperiaant gives a value y .; 0 3  while other cict2io2a 

@we hggher vaSw63. 

&other img~stmt faotes~ to be @t"milder@d Sn 

.Itshe 434% wzdysis i e  the p w f d y  a$ %Re ~mpitc. CPcGie 

(1574) PAS ahms  &O the viikus of 7 13 E X ~ F C " S E Q % ~  

aeasgtive t o  the  state  fl pwf ty  cf the c;m2Xe. 't2W.s 
eswpxe of 

FA V C ~ Y  p19~~9 C B ~ O A  -o% a V ~ I ~ Q  = ~ 5 ,  f r r ~ ~  
b' 

a value y 0 t h ~  t k ~  0.5 ma C A 6  ni~lat; ei.t;hcr t a  due 

Zo %ha Ampurity eontent in $he aa;xplo sar due .to tbc 

has po%nted out %hot soate cmijrauacls mg g2vs y = 0.66 

s a ~ e  g = 0.5. Also Chu snd B'ic3:I.Phn (lf,75] 

eolaclhuda that ths vdue  of y .a 14.3 fez- CxG3& sight, 5@ 

Qe to the faef that  the  wnpou~9 i t s  near Z t e  tricrL%fcp:~% 

paAEt * 



rpeaehZ aff-trr t e  3teil.iu"g the rrsmplca. However 

llh~t ~f the @x~Q~~"&@@B%oP W@T@ don8 OR ~ h ~ S ~ 8 3 1 2 j f  

~tobXI @0apauods, %haze i& Sfttbs chams of eho 

than that gar LfJd @@ laow that  ersn ia aantirticlr ~ U a h  

83 ne% rm@&fflcr A ti%$ Xamzir fsape~&%uz:@3, tbs  

x in the aquation kii = OP AD urger t h r r  P for irJ3 

w13l.c fsr i* A& s@aXg 2. Zheraiorc far  &53 a 

bsck(;roW t a n  oi a18* m r ~ y  act  bc quito ngprcprlate. 



~hcuag, L., seyur. R.3. and Cmler, 8. IS73 J E , *  ma 

L e t f .  2, 949. 

Cladis ,  P.B. 1974 W s ,  Lett .  m, 179. 

j3rphya, h f . ,  BiB&ta, fie and ISurarad, Q. 1573 ~EZ- 
utt. 31, 443* - 
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c ~ p t d - m e c $ b  @see %PC~- nenztio- 

02 nernstia &otrsg:-.Pc 
arjra%n9-mawt5c 

-"- "I."' ,*-a w . r r r - - r . v I I . r l L  - - P U * .  

62 OL33 53.3"C r *' TSe7"c G$S* C:'>I' 

~",X&UPC f 92e2°6 45,5"d: &',; ;, 5 "'0 

:-3xtras@ I1 ,z.~j;v"e ZJ ;;ec 5 $ , 3 "  C 

24.4 
21,5 
'SO. 1 
$402 
1 l . b  
G* 5 
7.3 
C I 3 . 3  
$7 

2.1 
&"*I 
0.7 





3 I dl. I 
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( f )  8 0CB 



























Table  5.10 continued 

(iii) 10 OMCPC 

3E T - T  
(k/O '1 exp I 10*  AX)^^^ x l o 2  

O C  

I3IS = 0*090&3 
e r r o r  



Table  5 .  Is3 cont inued  
( i v )  Mix tw  

P 

k x106 kcalxl 0 6 
T-'l" 
OC exp 

dyne dyne 

e I 

T-T* k kCalxto6 
O C  

exp 
dyne dyne 

C1 = 2.82 C1 = 3.06 

C 2  = 4.56 C 2  = 3 . 9 3  

y = 0.69 y = 0 .64  

1" = 45.889 T* = 45.976 

3ViS error = 0.0493 RMS e r r o r  = 0.1456 








