
Jntroduation 

In this Ohapter we psleeen$ tho sla~tic3 usastants 

tor a new r e r h r  of ~ompaunQe, nrrrnely. t~aW-p**ako~y- 

a-methrl c~yanapbnyl cf nnarer~tgs. ffhe trmai ti on 

temperature8 are given in %&la, 4 #  1. The coaspcsundr 

ware prei.rdl in oux Chamistry laboratory by WX. B.P. 

SadaahiV. (1976). ?&'he aoapound. a r e  oolcurla88, 

crhe;nioallj @tables ialr&y low tmpemtura l iquid  

orgataXs. 2heg have rtrong p o ~ i t i v e  die3@otrio aniarcr- 

%ropy. In thir horologtauar earrgces third,  fifth, eixth 

and seventh wbbsrs  exhibit monotropico sekaatia pbtueo 

whilr tbMI tenth neaJbe3~ - i b S t ~ ~  a munotr~pie arr;le~tia A 

ghaaa ale@. We have studied the ee~ol ld ,  thlrd,  fourth, 

eighth, ninth and tenth hoglolo$ues sf t h f s  eerb%, 

becsrwa them sxhibt9 nematde phase aver reaaombly 

Iaree tmgeratura r a s e .  3C l e  found th t  theate 

eoa~pomds aupsroool cromidsrarbly. 38er thirs aeaaron, we 

hare mado rasaaummunto on;Ly whfZe s a a l i n ~  Cha ~ l m p l a ~  

The rlaooriQ of theae eetere i e  piuoh l e w g s r  tW tbt  

of tha ajanablphtsnyle. l"hia Is aPsm fras the ti- 



ta,kwa by a deformed sample t o  relax back erffelc the 

defo~an$x?& f i e l d  &a ~WIQV~B~~  

fPhie fmt h r  t o  be borne in and while re6muring 

%he arltiosl i i e U r  fhs aragnetie f i e l d  i a r  reduad in 

steps 02 - 25 slaw8 en4 4 long t i a e  ( - 1 rain) is : 

aLlwed t o  r b p ~ r  betwean srrcrosselvu ~ t e p s .  

A8 we a h d l  b t ~ f  1n t h i ~  Chapter, the ~ p h y  

s 2 a a t i ~  oomtarnt of 10 OtaQPQ does not diverge aa maoatlo- 

nearatio truvltfoa i 8  approached while LZ2 and kJ3 do 

oonfAming %bat d;hu lcnser fatllprature phase i s  amgotie A. 

me ooapletr! exparimantul d s t d l s  for: *ha 

masur.;l.nt8 o f  k,,, LZ2 kJ3 have aXretnQ beexi 

&iven in t U p t e r 8  I X  8m4 f1X. We &dl1 now pssbasenf the 

Z ' ~ ~ t t l l t l *  

ReauSlts an8 ealauPoOions 

Bor the 8oiLuuhtictn of the tmperatum variation 

of eleatia eonatanfa we me4 the values of 3 oa8 '? . 
The ralp0lre v d w r  of 8 aud rrrs aalnzlatsd f r ~ m  the 

refraative frdm gllsaeuraraentar (as@ Appendix X X ) ,  



2 O M C P C  

Figure & l a  

The refractive indiues  of 2 ONCPC as functions of the relative 
temperature; The cirples, triangle8 and squares are the values 
for 5461 A, h 5893 A an8 X 6328 A respectively. 



The refrac ive indices of SOMCPC as functi:?ns of the 
r e l a t ive  temperature. The O c i rc les ,  t r i ang i c s  and oquares o 

are the values for 5461 A, 5833 and h 6323 A 
respectively.  



4 O M C P C  

Figure 4.10 

The refractive indioes of 4 OMCPC as fuaotions of the 
relative temperature. The c iro lee ,  triangle6 and aquaree 
are the values for 5461 1, 15893 aad X 6328 



8 O M C P C  

Ihe refraotive indice. o f  8 (B(CPQ as funotiona of the relative 
temperature. The oirc les ,  trlanglea and squares are the mluea 
f o r  A 5461 i, A 5895 i and 36328 1 iaspeotively. 



The refractive indices of 9 OPICPC as functi ons of the 
relative temperature. The circles,  triangles anb squares 
are the raluae for. h5461 i, h5893 f and h 6328 i 
respectively, 



Figure 4.1f 

The refractive indioes  of 10 OHCPC as functions of the 
relative temperature. The oirc les ,  triangles and squares 
are the values for 4 5461 f ,  A5853 i and A6328 j[ 
respectively; 



rPha trsluer $ma b5ffsrccnt r~rnplw~ are  marlred sepasat;sly. 

of sdLy two oorpaU, in fhe aeries. 'Phs aeamrmento 
i m  

XI). horn the rmiraot$v8 i n d u  data, i u  oalouloted 

for thee osqpsuadn for 4Utfsrenl; wtsvalmgtlab. 

n&ti+e tmpurot~88 nai- aquclt&on (5. I ) .  Ivo Lads- 



Variation of the denaity with relative tsznperaturs of 
six hmologuea of n YCFO calculated horn the o p t i o d  
data. %oh symbol ='epreeenta a value averaged ores the 
addu'lat ion~ for three wavelengths. 



- ) - I agrr. quit. well. WAth  9 and (n, 

h m r .35 for %9) i, th. ordeo parameter cPIcmlated 
A 8  

I .B. atudics within y0.4P throwhout the entire 

rat ion  ia a o t  voSid, the error imo3v8(1 in axstfmting 

t o  the next it! lea8 t b n  1$ .) 'Ehu @#tisat&? I & ~ U Q ~  
w 

of cr are given An ~ ~ a l a  4.5.  he tmparature 



Variation of the order parameter with temperature for  
sir homologues of nOHCPC. The valuea for h 5461 f 
and h 6328 % are xkomalised to t h a t  for A 5893 
at the lowest temperature. 



h e n  are unknown, we h.re oaloulated the value. o f  

k i l / ~ x  cu, funotiom of t q p e r a t w  (AX ir the anisotropr 

of the magaetla eusoeptibi l i ty  o f  a wan lolooule of 

thr sabetanae). Aa mntiooed in chapter ff we W D ~ U B ~ ~  

that the snisotropy of susaapt ibi l i ty  $8 earentially 

drtrrnined by the uolnat lu  part cf the rc~eculr so that 

AX is oomtntlt far d l  atnmben o f  the serfea. 

lablor, 4.7, 4.8 an4 4.9 &ra thr timpftl,t\ue 

variations of ephy ,  t w i s t  a d  bend oonrtantr, roopeotively. 

S/ We h.+r leaat squaresfitted the raluro t o  on epu~t ion  

10 03ZCPC. Pigurea 4.4, 4.5 anit 4.6 a v o  the values of 

Di aow cri om 

For the sake of oo~rpariaoa, wo hare plotted the 

nsmatlc-i~4ot mpi o tramition te~lperaturer ard tho 



Figure  4.4 

Temperature v a r i a t i o n  of kl , / A  K of n-OMCPC . 



Figure  4 - 5  

Temperature v a r i a t i o n  o f  kZ2/ A K of n-OICPC. 



Figure  4.6 

Temperature v a r i a t i o n  of k 3 3 / ~  K of n-OMCPC. 



oolraup onding heats of trans% tlon ( ~ o d s e h i r a ,  private 

corarraurii~ation) of thoas homuZ~gue&r studf ed Sa figure 

4.7. In the 1w.r seation of the figure, 8 ,  kllib~, 

k22/A~ and I E ~ ~ J A I [ ;  at  Ex.-2 - 5% ere aren.  It io 

obviou~  that the bekir0our in th la  s a r i e ~  i o  nore 

cronpLioatsd than in thar o m %  of  the b i p h e n r b .  Ifrstly 

T ~ x  altszm.d;es re@al~ls1.y in both %he grougs of three 

compouadcl (I group - 2 OB?Cla, 3 OIsqCPa, 4 OHCPC, and 

11 gsaup - 8 OBSQPC, 9 WGOC3, 18 O~;SCPC) that wo have 

studied. The avea mmbsrrr h a m  hie;bos trmwilf on poiattt, 

ae can bs expecrtd f o r  c3sapouMa wi th  d k o x p  ata* ahalner. 

The alternation i r  gartioularly e%row in t k c  fir& 

group wifh lower h@zssl~ek;uea, again f u t o  be 

expeotsd. 

%?be order gcrrrmef aers a3.lclo @&%bit a crosr~c3porndi~ 

alternation, although one &eta& a czonsfdtaritble increal~e 

in th8 order parrareterra sf the rsacortd &rsup as cornparad 

wifh fh08q of the  fAret group, The heate of t~ s l r l~ i t l on  

exhibit a trend nhisb 18 iuirrstPhr t o  tikt of 8 ,  aa i a  t o  

be expected. 

group8 , salthough %hero 18 no w d f o r ~ n  treM &faowst the 

three e l o ~ t i o  o o m t w i t a ,  %hw, d.thou&- the banit 

comtant bsoreaess uoniaiderabZp between thcl ~eooacl 



!the wollati#-&aotrop6d. t x u u i t i o n  points ( +), the 
beats of OrurakUoa ( A ) ,  tlu, oriler pmmetera ( X ) p 

ud berd elaet.La oonotult6 o i  n-036OPO u funetlclu o f  
the m,@bsr o i  @&om 4btcr8 An the end ohdn. Tba 
puameten plottrd in the lower #eation of tha Pgur. 
mu tho.. at  I,, - 2 a 3.b )1~~/43: .rr i n  e m  mlif.. 



third anit four th  pttlwbers 8espAfr the  faat that both 

Utter fwo mmbrre. A elailas deorlrsasa b~twCf?en reLtgheb 

and nlgzth m~mbsrs and a leoc~U;2?i& o f f  between nfath 

rPnd tenth aer;;bcrba le also awn. ISowsrar the tat& 

anb henoc k3> imreasas strongly a. tb. tap~retur'o 18 

me 
the ;adnth a@ tenth aermberrs. %!hw fa %en& msbrss, 

L 
kl 3 5 3  mar TnI, brvo rdluer clo.. t o  saoh otbeh 

Ud have aidso <~dcttilata% the, t~sx~persrbrer dapsradewe 

of the, ra'tioo o f  elatrtlo oomtatas i n  erl2 t h e  ooa$ounilrr 

(Table 4.11). k11/k22 lrrci~n be rougbl;p %&en t;o be 

emperarture independent in a21 oonrpoundar erxrrept i a  

4 MOT43 and 8 OlsPCFC where a t  dear@mors with lmrsasr i l ~  

tmperafws* f n a l l  the coaee, kj3/k13 and kg5J,tr22 

datlreasea * a f i p e r ~ t ~ ~ @  S~~re&888 .  hrQ18f #uugh 



theee ratios at  any @vea reht ive  tw2a~utt13*s ur& 

oua2nrable lor neighbowlnc; homolo&u:ucs, thsf ;re by 

no xi;emrbl c o a ~ i t m t  througi;frout the ccr;rl.e~, Xt +is d u o  

intcrestfrg t o  note that at tny  given ref~,tbve 

twpcrature kgy/kp2 h.8 tho lowaut value f o r  4 [XBPC. 

Fitting the data t o  a ZormuXa ef tho $320 

fkil/A~) oS'. m notioo %hot klq antl tree LL of tho nacone, 

e,ra.t;oly %be aean fSe lb  t r ~ n r ;  sf ru; 'biairq; olossu %o 2, 

b9.i bh tho exoeption o f  kZ2 02 J QHCi'i: for whiu:~ x is 

conni  derably lese than 2 (4 .Ci:QI'Z haa tha 3wt.f inSer 

x lor kg> Zl60). An index ,: ufdoh l e  lover  t5;a 2 for 

1;,, nilg man %that the ratio 1 ,  dcereatrcc with 
C t  

Crsstar t.Fial3 2 f o r  a31 %he co~ii2oraadg ~uggcstpdw an 

Ilowcvemr %here are ao X- ray d a t a  avdlable ua yet,  on 

t e a t  t h e  above irsf@r&mczes Ira% t?rg X-rzy rr;tti3iaa4 

Thus %ha $rop@a%ies of t h i s  sesi&a o f  caz;>ourkia 

changca ia a f&rly oeay2louted umcsr, Altho+qb %ha 

df fPesent propertie@ ahw the oft%-eve& eff eot, Sbars 



appear# bQ be ~omiderwbi~ d i f t s r e n a e ~  bstwrern the  

two group8 mot u e  ~tud isd .  SLnw the rao2eculsa are 

rtrobgtt podhr, w;f%h a aitsl91e &mup e t i & f q $  a t  o m  

end ef fhs molsc3trls. we rnw have agdn doubxot-nol~~u3.a~ 

in 6 ,  A 8  uJd L5) between 4 WCFg and 8 wCPC rrc 

parti .crularJTb aotsworw. Tht f i f t h ,  s ixth  enC aevsndh 

hasologw8 - Zora aonotro~.ic ncsctic p h a ~ e o  ( f 3  & w e  4.8). 

Woa the figura i% $r; erll8e;c-t %bat the mixeltlsg point  

of %hs oryatrS s ts&di ly  decreare~  bet ~ o e a  tho aacond 

 gain Ueareascae ~ t e i ~ ~ d i l $  2151 %A@ nir&f; rna\js~. Yhu, 

i t  i@ pos8ibZ11 the; %Be o r p t d  ~t~cgYv*r.e nay  haa age 

oolsajidarablj between %ha fourth mCt l'Jf th rtsanbsra. 

!Xhuu S ~ Q  two g;r"ougar of c;roapot*rt$a studied tmy h v t ? ~  

d i f  ltassnt crrybtd otruPtwes. Xt 9s Jzrca ~ u f t 8  probabXe 

Cbat mu ~truettucal of s h ~ x t  rmga s~6or Pu %ha&@ fw 

groups o f  oop~poozrrzde f tr @;3a&what; c?iffersn%. Tbia athould 

be uuoh ar t o  &Ate ri$s ts Sha aTevaLad vj3usa of  S, 

A H  .nd irSj for the ssoond group of compounds. Again, 



Tramsition tmperatures o f  fwooad f o tenth homorogue e 
of nQMCP0 a8 finotiol?_s sf the number of oaxb on a%otas 
in the end ckhain: solld-nsmati~ or solid-isotropio 
transition goizzt a (circles)  , r~ttmtt:o=-$sotropio trarwi- 
t i on  point8 (equarea) a n C  ameotfc-mmatia transition 
poln% ( teie~ugle). 



the rncabera of t h e  etstczs awe ~9,tlown fa figure 4.2. 

Bormdly, the addition o f  a aBp-gmup would tead t o  

reduce tha d s r ~ i t y  o f  the l fgu id  oxyet& (ee@ e.g. 

figure 9.6 for oyanobfpkezisp1~). However we see that 

between 2 CXCPC and 3 WOPQ thore fs acrtd ly  a mall 

iourews Pn the density fn the naffmatict phase at tk@ 

the consldarabLr reduotiun in TBI i t s i l l  between them 

5 a:CPC and $ GNQPC. TIM amp agpaars t o  be eligh%ly 

a CA2 gmup and the inorawe in PBX betvssn t h e  t* a m o w l  

%%ua $ks structure of 4 ByCEO appears $o Br f~1Pghtly 

ehoulc? a l e o  erpxain the f a o t  tihat kjj/lr22 ha@ the 

lowest vc~llactss for thie  oonpotonrf and that tho index x 

for kZ2 le c 2 . The densities of the conpoWs in the 

the nosmaf drea . 



Geadbrsttsr, A.J., IISiohn]c.d~on, Et.8;. C o i L i x ,  t!.!;, 

1975 J .  d e  Phymiqw GI-37. 



(in OO) 
Transition t.mperatures*of trams-p-n-alkay-a- 
meth 1-pl-cyanophenyl c maar t e  ( ~ O N C P C )  ( ~adashlvo 
1976 f . t 

- p 

ery8td-mact:e 
or anreatlo- nem~t i  c- orys tt.d-nc?matic nematic 
or iaotropf c 



fable 4.22 Refsactire indice8 of ~ O H C P C  
(i) 2 Q;;CPC 

0 

15461 A 5893 s ,46328 

O1: no % *o "e 
--C- 

.-.----I- 

0.5 (I)/* 1.555 1.704 1.549 1.651 1,543 1.682 
1 I 1.553 1.709 I 1.540 1.6a9 '*''' 

1.538 1.695 2.7 1) 1.549 1.726 1.543 1,706 
11) 1.547 1.725 1.541 1.712 5 3 5  1*7C1 
1) 1.545 1.734 1.3'48 $ e ? z 1  1,533 1.710 
11) Im5&$  1.7P 1.537 1,724 1 1.714 
r )  3.542 1.747 6 1.733 1.533 1.722 
1 )  1.540 9.753 9.534 1.738 1.529 1.727 
1) 1.540 1.757 1.534 1,742 1.529 1.752 
11) 1.339 1.763 1.533 1.748 1,528 1.737 
1) 1.539 1.767 1.533 1.752 1,528 1.741 
1x1 1,538 1.773 1 . 5 3  1.758 1.527 1,746 
x )  1.538 1.778 1.532 1.762 1.527 1.751 
zr) 1,537 1.782 1.531 1.766 1,527 1.755 
) L537 3.786 1.51 1.773 1,527 1.758 
I) 1.537 1,789 1*531 1.773 1,527 1.76) 

1.537 1.794 1.537 1.778 1.527 1,766 
la537  1.79 1.531 1,781 1.527 7.769 

(ii) 3 GMCPC 
3.559 1,696 9.353 1.683 1.548 1,672 

1) 1.555 1,707 10548 1e695 1*543 1,686 
) 1.552 S.'!l5 1,546 1,705 4 1.6% 

1,592 1.717 1.545 1,704 la546 1.693 
1.51".726 1.543 1.713 1.536 1.703 

) 1.5@ 1.730 2 1e717 1.537 1*707 
1) 1.547 1.734 1.541 1.721 1,536 9*71d 
) 1.546 1.743 1.540 1.726 1.595 3*718 

1.546 1.744 1.33!3 1.731, 1.535 'i*720 
1,544 1.753 1.538 1.739 9.533 1.727 
1.344 1.761 1,538 1.746 1.933 1.735 
1.543 1.764 1.557 1.75~ 1,533 1.739 

) 1.549 1.768 1.537 1,753 1.533 1.742 
) 3.343 1.774 1.537 1.754 1.533 1.748 

- - - - * * -  - - - - - - - - - - - - - - - - - - - - - - -  



Table 4.2 continued 
---- (Ail) 4 OMOPC 

( 5 0 )  8 O%DF6 

1.569 1 562 
-0.6 r i )  1.569 1.562 
- - * * - . d e - - - - - - . - - - - - - - -  

1) 1.353 1.643 1,527 1,633 
I:,) 1.529 3.652 1.524 1.642 
1) 1.52G 6 1.520 1.653 
11) 1.525 1.666 1.519 1.656 
11) 1.522 1.677 1,517 1.666 
I) 1.522 1.676 1,516 1.666 
123 1.520 1.683 1.515 1.672 
I) 1.520 1.687 5 1.675 
rx )  1,519 1.651 1.514 1.673 
H) 1.318 1.695 1.513 
1 1  1.518 1.658 1.513 1,686 
r )  1,517 1.703 1.512 1.691 

4.51!J 1.706 9.512 1,693 
1.917 1.713 1.512 1.733 
1,527 1,716 1,512 1 702 
1.516 1.719 1.512 1.797 

- - - - . - - - - - - - - - - - - * - - -  











(vl ) lo OrliSCI'Q: 



!Jaw 4.-6: Order parmeter o i  nDPPCP(3 

Oriier parameter 6 4aoT 
75461 i A5893 f 16328 i Hean 







Table 4.2: Splay cPasL%o constants o.f n3kidVC 

(i) 2 mCPO 



Table 4.7 continued 

:'EI'T HC ( k l  l !A~)  X 10' (kl l i ~ k ) c d  10 2 
"C Kgau~s @xP c a ~ e e .  wit0 .- cr.Q.8. mite. 

.11IIc --- 
(ii) 3 ORCFC 

2 C e  5 2.72 0.88 0,843 
23.5 2.68 V.82 0.83 
15.2 2.68 oeQ3 U.78 
95-4 2.64 c.78 Eta 73 
11.1 2.61 ue  69 Oe 66 
8.1 2.56 u.63 0.60 
5.7 2.48 be56 0.54 
3.8 2-40  d.45 a 4 8  
2.0 2. 30 0.42 Oa42 
2. 4 2.3% o* 35 @ m y $  

X ,  1 2 5 . 2  (m 
- - - - - - - - - - - - - - - - - - - n - m * - - - - -  

26.4 2.53 U.64 0.86 
2 0 ~ 9  2.50 C.70 0.80 
16 4 2a45 0.74 0.74 
12.7 2. 4 b  u.65 #a69 
16. I 2.40 ~e 64 b: * 64 
6 . 5  2.  38 i e  55 ce 51  

0.37 
4.7 2.27 o,gr 
2.4 2.17 be42 0.44 
1 a 0  2.10 G c  57 0.38 
~ . 2  2.00 b.32 a. 34 



( i v )  8 @:GE'C 





@: Twist elaoticr c o r x ~ t ~ f t  o f  nO>%L'C 
--..-.-.-.-. --W *- . -.... -".--,- ---r----.- - 
TI;I-Z H~ (k2T'%X) " laE! (kF,4hi;b) csll 

e X P  i e  
x 102 

'0 Kgauss a.k:.o. units c,g.e. w:lts -- _I_-- . -.. --,..-. -*--. ..,.--_-_L____LI- 

(i) 2 u&crC 
2 4 * 8  2.5 0.56 U U ~ .  55  
1505 20 25 0, 31 b.53 
35.2 2mZ b* 47 LJ, 47 
l O m 4  20 95 w l 42 d.42 

i j .1  2.1 2-33 L ; *P Iw  
5.3 2.07 '3. '35 L a  33 
3 * 5  1 e 9 7  u , ~ Q  e.31 
L . '7 1.05 00 24 d a d 4  

x 23.1 pm 
- o - - - - - - - - - - - * - - - - * - - - - - - - - - -  
27.4 3*27 L a  57 a* 57 
21,a 5.22 3 e 5 3  LJO 

36.4 3*17 U* 49 "0, L0.i 
lC.6 3.12 i;. 44 .. .4' j  
7.4 3.  uz G o  3% c,. 35 

2087 
I -* .m, 

4.2 C.33 ~ ' 0  : 3 
I a 5  2a80 G. 20 c a 26 
<J - 4  20 67 Ga 23 C' 's, 

b O ~ d  

x = 16.3 pm 
6 ---..-"I---_Y- - -.. --.---- 

(is) 3 0HCi"S 

25.2 2.12 om45 U , 4 5  
2.1 00 42 i % 5 w e $ .  2 

'I>*? 2*07 3035 -2 C i  
L"' e .. .? 

Ib* t j  2.02 0*3> rs,:!5 
6 . 6  1.57 0.51 b ..;u 
.M 
,I. 8 I .gI 00 27 .,'. TG 
1.8 1.81 b.22 I , \  c> 

L4.f-c, 

Oe+ 1.66 L . t */ b "  19 

X, 23.3 ~ R I  
- - - - - - - - - - - - - - - - - - - - - - - * * - - -  

2'3 7 1 *77 "043 , f >  s o  -. ;r 
/ '. 
it:.[$ 1 74 i i . 4 B  u. A':& 

i i . 6  1,6S U,lSEj L),, >5 
797 1.66 S2.32 , * 

i-r * t 
4 .3  1.61 1;1.%*/ tk*;tf j  
2.0 1 * 53 0 * 2 2  C*2EJ 
3.7 1.41 00 Ie ;;, 1 4 

xo = 27.7 pn 
. - -  . ---- --.- 7--- - .-I_QU.-U--P- -- 



Fable 4.8 oontiaued . - - 
T ~ ~ ' T  H~ (*,d~x),, r lo2 (k2dAe)~a x l o 2  
OQ Kgauss c.61;.~. u n i t e  c.g.se units 

..-.LLI - 
(Ail) 4 OMCFC 



Tabla 4.6 oontinued 

(d) 10 WCPQI 
1G.O 2.87 0.61 
1 5 a 8  2.77 0.5'7 
95.3 2.65 O e S l  
14.7 2.53 b.47 
14. 3 2.49 0.44 
22.1 2, 33 38 
1900 2. 28 0.35 
7.2 2. 17 0.jO 
4.6 20 07 9.26 
1.9 1.97 0.20 

PD 23.3 3. _. 4 - - - -  - - , - - - - . - - -  -.- - ---". - - -  
15.9 2.80 0.57 
15.2 2.68 0.52 
14.5 20 59 0,463 
12.3 20 43 0.43 
12.6 Z e a l 3  G e 4 0  
8.4 2.17 U e 3 9  
6.4 2.17 O e Z S  
4 * 2  2.07 0.24 
1.9 1.87 t.17 
0.8 9.77 (9.14 

" s 23.Q pm *a - - - -  - -3-.r ..-̂----- - - 
164; 



--- C a r  

k * ( k J j  g)*rJ 
x 102 

B* 
r! c*%*lm@ Q0g.S. wi'm B.g.8). W t ~  

yLI 

5.71) (i ,a> l.6a 
3.64 1 ~ 5 1  r, fir 
3.59 1.44 3.44 
5.52 to34 1 * 35 
3.45 1.26 9 . 2 8  
5% 1.17 3.18 
3.93 3.12 3. l l 

I • 03 9.02 
a.  93 0. 95 

3. ?Q 0.86 cs.86 
0 ~ 7 6  0.77 
0.69 0.46 

3 2  - - 0.62 e, 61 
oa54 0.54 
0.43 43.45 
o*m U.42 

27.5 
23.8 
as. 4 
16.9 
' 5 . 1  
$0,  s* 2 
6.8 
6.1 



r y - . p t - - a  2$3\,3@ . &&: Bond ti3la~tic c @ ~ ~ ~ $ ~ i ; t ~ i  of 12*t,i;t.i 

(i) 2 (3H0,PC 



Table 4.9 cbontinue~ 
(iif) 4 WCPU 

T t i ~ a T  (k3y/d.p)*xp r l o 2  (k33/A~)ad r loP 
"0 Kgauer a.g.e. uni ts  u.g.8. u a t ~  





Fable 4.7 continued 





Table 4.10: Expar ime- ta l  d a t a  f i t t e d  t o  t he  equztion 

"ii . = csX 
AX 

C X X C X C -- 
2 OMCPC - 3.77 1*9O 2.00 1 .92  12 .46  2.76 

1 .76  1 .95 8 .42  2 .55  3 OMCPC 3 .27  1 52 
b 

1.58 1.50 1.67  7.94 2.52 4 OI~ICPC 3 - 6 4  

8 OMCPC 4.65 2 * Z o  1.60 1.87 4.70 2.73 

5.74 2.45 2.23 2 .47  9.05 2.77 9 OMCPC - 




