CHAPLER IV

ELASTICITY AKD ORIERTATIUKAL ORDER IN SCME TRANS-p=n-
ALEOXYY-a=METHYL CYANOPHUEYL OINNAMATES

Introduotion

In this OChapter we present tho elastic constants
for a new series Of compounds, namely, trang-p-n-alkoxy-
g-methyl cyanophenyl cinnamates., The transition
temperatures are given i N Table 4.1. The compounds
were prepared i N our Chemistry laboratory by Mr. B.K.
Sadashiva (1976). Phe compounds are colourless,
cheaically stable, fairly low temperature liguid
erystals. They have strong positive dielectric aniso-
tropy. In this homologous series third, fifth, esixth
and seventh members exhibit monotropic nematic phases
while the tenth member e¢xhibits a monotropic smectic A
phase also. & have studied the second, third, fourth,
eighthk, ninth and tenth homologues sf this series,

because these exhibit nematic phase over reasonably
large temperature ranges. It is found that these
compounds supercool consideradbly. For this reason, we
have made measurements only while cooling the sample.
The viscosity of these esters is much larger than that
of the oyanobiphenyls. This |S clear from the time
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taken by a deformed sample to relax back after the
deforming field is removed.

This faot has t0 be borne in mind while messuring
the eritical field: the magnetic field is reduced | n
steps of ~ 25 gauss and 4 long time (—~ 1 min) is:
allowed t 0 elapse between successive sieps.

As e shall see later in thie Chapter, the aplay
elastio comstant Of 10 ONMCPC does NOt diverge as smectic~
nematio transition is approached while k,, and k33 do
confirming that the lower tenperature phase i s smeotis A

The complete experimentul details for the
measureaents of k,,. k22 and k35 have already been
given i N Chapters II and IIXI. \¢ shall Now present the

results.

Results and ealoulations

For the caloulation of the tenpersture variation
of elastic constants we need the values of S and § .
The relative values of 8 and { are calculated from the

refractive index measurements (see Appendix 11).

(1) Refraotive inmdex: The values of n, and n,
for three wavelengths ) 5461 4, 25853 &4 and 16328 A
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The refractive indices of 2 OMCPC as functions of the relative
temperature; The circles, triangleg and squares are the values
for A 5461 A, A 5893 A and A 6328 A respectively.
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Pigure 4.1b

The refrac ive indices of 30MCPC as functicns of the
relative tenperature. Theocircles, triangics and sguares

are the values for A 5461 A ) 5893 X and AG6328 A
respectively.
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The refractive indices of 4 OMCPC as functions of the
relative temperature. The eircles, triangles and squares

are the values for A 5461 A, A 5893 A and )\ 6328 A
respectively.
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The refractive indices Of 8 OMCPC as functions of the relative
tenperature., The oircles. triangles and squares are the values

for \ 5461 4, A5893 A and X 6328 1 respectively.
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The refractive indices of 9 OMCPC as functions of the
relative tenperature. The circles, tr|angles and squar es

are the values for 25461 4, h5893 4 and 24 6328 A
respectively,
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The refractive indices of 10 OMCPC as functions of the
relative temperature. The circles, triangles and squares
are the values for X 5461 A, A 5893 A and N6328 A

respectively;

132



are given in Table 4.2. They are plotted in Lfigure 4.1.
The values from different samples arc marked separately.

(11) Densjty: ¥e have measured the densities
of only two compounds | N fhe series. The measursments
were made for 2 OHOPC at 13°C below T, and Lgr OMCFQ at
8°0 below Ty, using the cepillary method (see Appendix
I1). From the refractive index data, & is caloulated
for these compounds for different wavelengths.

Assuming & uniform increment (f-q'%-fg) in «
on going from one to the next higher member of the
series, & is estimated for other compounds also. Using
the valusa of [(;2_:—1)/(? + 2)] normalised to
A 5893 i values, the densities at (2, - T) = 10°C for
other ocompounds are ¢alculated. Table 4.3 givea the
measured and estimated values of § and « .

Assuning again that & is temperature independent,
we have caloulated the temperature variation of ¢ using
a and (;2 - 1)/(;5 + 2) (sece eguation (3.1)). Tadle
4.4 contains the density values caloulated for various
relative temperatures using equation (3.1). %Two inde-~
pendent meapurements on different eanples were made for
all compounds. fThe texsperature variation of density is
plotted in figure 4.2.
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Variation of the demsity with relative temperature Of
Si X homologues Of n OMCPC calculated from the optical
data. Bach symbol represents a value averaged over the

caloulations for three wavel engt hs.
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(1411) Order par er B: The temperature
variation of order parameter of 8 OMCPC has been
recently determined by Ferngnies (1976) from I.R.
dichroism ctudies. The temperature variations of
8 and (ng - n%)/(gg ~ 1) agree guite well., With
g& = 1,35 for )\ 5893 ;. the order parameter calculated
from optical anisotropy studies agrees with that from
| «R. @studics within +0.5% throughout the entire
nematic range. Thus A&y guaps Was caloulated using
& value from density data. The change in Aa on
going from one member of the series to the next was
caloulated aéauming an all~trans oonfiguration of the
end choin for ell the mesmbers studled. The detalls of
caloulations are given in Appendix II. (4e mentioned
in the urevious ehapter, even if the all-trans configu-
ration is not valid, the error involved in eptimating
Ae i snall because change of Aa from one memberxr
to the next ie lees then 1% ,) The estimated values
of « and ) are given in Tadble 4.5. The temperature
variation ¢f absolute values of S thus caleculated are
given in Table 4.6. They are represented graphlically

in figure 4.3.

(iv) Klastic constants: As shown in Ohapter I
we have | "

o
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Variation of the order parameter with temperature for
Sir homologues of nOMCEC. The values for A 5461 4
and N\ 6328 A are normalized to that for A 5893 4

at the |owest temperature.
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' Sinmoe the values of AX = of the compounds studlied

here are unknown, \e have oaloulated the values of

k,,/AK as functions of temperature (AX is the amisotropy
of the magnetic susceptibility of a gram moleoule of

thr substance). As wmentiored i N Chapter II we assunme
that the anisotropy of susceptibility is esszentially
determined by the aromatic part of the molecule so that
AX IS eonstant far all members of the series.

2 2
k B
oy "7‘9::8'9 (4.1)

Tables 4.7, 4.8 and 49 give the temperature
variations of splay, twist and bend gconstants respectively.

We have least squaresfitted the values {0 an equation

X .
7%% = 05¥ (Table 4.10) except for kp, and kyy of

10 OMCPC. Figures 44, 45 and 46 give the values of
ku/At. along with the fitted curves.

Disoused ons

Por the sake of comparison, we have plotted the

nematic~isotropio transition temperatures and tho
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corresponding heats of transition (Sadashiva, private
commnunication) of those homologues studied in figure
4.7. |Inthe lower secticn of the figure, &, ki,/Ax.
kyo/AK anf k,y/AX &% Tp,-T = 3°C ere given. |t 1is
obvious that the behaviour i N this series isc more
complicated than | N the case of the biphenyls. Firstly
Tyy @lternates regularly in both the groups of three
compounds (I group - 2 oMCPC, 3 OMCPC, 4 OMCPC, and

IIl group - 8 OMOPC, 9 OMCPC, 10 OMCPC) that we have
studied. The even members have higher transition points,
as can be expected fOr compounds with alkoxy end chalins.
The mlternaticn is particularly strong in the first
group with lower homologues, again us i to be

expected.

The ordexr parameters also exhibit a corregponding
alternation, although ONE sece a consideradle increase
I N the order parsmeters S the secord group as compared
with thoese of the firet group. 7The heuts of transition
cxhidbit a trend whieh is similar to that of 8, as is to

be expect ed.

All the elastlc constants alternate in both the
groups, although there is N0 uniform trend amongst the
three elgstic constants. Thus, mlthough-the bend

constant decreases ccnsiderably tetween the second and
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third members, there is hardly any increase between
third apd fourth members despite the fact that both
Txr and S show considerable inoreases detween the
Utter two members. A eimilar decrease betwesn eighth
and ninth members and a levelling off between ninth
and tenth mecberes 15 also segn. However the tenth
mexber exhibits a smeotio phase at lower temperatures
and hence kBS inereases strongly as the teuporature is
decreased (figure 4.6). k,, of the geoond group of
homologuce behaven in a elmilar fashlon. On the other
hand the splay econstant Snercasea considerably between
the ninth end tenth membexs. Thus 1%2%:nth pexber,
kyq and k33 near Ty, have values close to each other.
Thie is reminiscent of the behaviour of 8UB in which
k,, ka3 actually hai?largar value than kSS near Tux .
Like the order puranmeters both k33 and k,‘ increase

considerably between 4 OMCPC end 8 OMOPC.

Wwe have slso calculated the teuperature dependence
of the ratios of elastic oconstante in all the compounds
(Table 4.11). k"/k22 can be roughly taken to bde
temperature independent in all compounds except in
4 CMCIC end & OMCFC where it decreases with increase in

temperature. In all the cases, k33/k1, and ksg/kzz
decre=zoe as temperature inoreases. Further, though



these ratios at any given relative texpersture ure
comparsble for nelighbouring homologucs, they are by
NOo menns constant throughout the series. It is alseo
interesting to note that at way gilven relative

teaperature k33/k22 has tho lowest valus for 4 OMIPC.

Fitting the data to a formula of tho type
(ky JAK) = CS*, we notice that k,, and kec of tho second,
third, fourth and eighth homologuce follow ppproxie
nztely the mean field treni sf z being close o 2,
with tho exception of k,, of 4 OMCIC fOr whieh x is
conpiderably lega than ¢ (4 CiCrC haa the lowest infex
z for k33 also). &b index x which L& lower than 2 for
k,, Day mean that t he ratio fﬁq’kn decreaset with
decreansing temperature, l.c., the cybotzetic group with
gnsetio-like ordex is getting elongated at lover
tenporatures. In the qase ol k33. % ic congiderably
grevter than 2 for all %e compounde sugpresting sn
Incrense in ?h as the tempercture is decoreused.
lHowever there are no X-ray data available as yet, on
any of these compounds. It would be interssting to

test the sbove Inferences from the X-ray studies.

Thus the properties of this geries of compounde
changes in a falrly complicuated xanner. asltacugh the

different properties show the odd—-evern effect, there
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appears %0 be considerable differcnces between the

two groups that are studied. Since the molecules are
strongly polar, with a nitrile group sticking at one
end of the moleocule, e may have again doudble-molecular
layexrs dus to strong entiparallel correlstions between
neighbouring naiaeulec (sce for exampls MeMillan 1473,
Leadbetter et al. 1575). The subetantial increases

In 8, AR apd kyy Detween 4 CMCFC and 8 OMCPC are
partioularly noteworthy. Ihe¢ fifth, sixth end geventh
homologues form monotroprlc rexatic phases (figuvre 4.8).
From the figure it ic evidert that the melting point

of the orystal steadlly decreacec betwoen tho second
aend fourth homologues anld ther increzses drastically
between the fourth and fifth menbers and therealtex
again deoreases steaddily till the ninth member. Thus,
it is possible that the crystal structure nay change
conniderably between the fourth and fifth meabers.

Thus the two groups Oof compounis studied may have
diffexrent orystal structures. It is plso gquite probable
that the structure: of short range order in thess two
groups of compounds iz somewhat Cilfferent. This should
be such as {0 give rise to the clevated values of 3,
AH and k33 for the scoond group of compounds. Again,
it would bc‘intcraating to check this point by Xeray
studies.
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Transition temperatures Of second to tenth homologues
of nCOMCPC as funotions of the number of ecarbon atoms
in the end chain: solid-nematic Of solid-isotropic
transition peointa (circles), nematic~isotropio transi-
tion points (squares) and esmeotic-nematic transition
point (triangle).
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The temperature variations of density in all
the members of the series are shown fa figure 4.2.
Normally, the additioen of a CH,-group would tend to
reduce the density of the liguid orystal (see e.g.
figure 3.6 fOor eyarobiphenyls). However we see that
between 2 ®CPC and 3 (MCPC there is actunclly a small
increase in the density in the nematie phase at the
same relative temperature. This may be related with
the considerable reductivn in Ty, iteelf beiween them
(figure 4.7). The density drops considerably between
3 OMCPC and 4 CMOPC. The drop appears to be siightly
more than what one would expect from the addition of
a CH, group and the inorease I n Ty between the two compoundi
Thus the structure of 4 CMCPC appeuars to be elightly
less closely packed than in the other cases. This
should also explain the fact that k”/k22 has the
lowest values for thie compound and that tho index x
for k,, is< 2 » The densities Of the compounis in the
seocond group (eighth, ninth and tenth members) show

the normal trend.
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Table 4.1

(4n ©QC)
Transition temperature 401’ trans-p-n-alkogsaaashzva
methgl-p ~gyanophenyl cInnemcte (NOMCEC)

1976
w 7
C HMHO—Q——-C:_—C ¢ — —-@——-C_ = N
CH,
erystal-smectiic
or
1o smectic- nematic=-
orystgrl nematic nematic tsotropic
erystal-isotropic
2 OMCrC 80 - € .6
3 OMCXO 70.5=71 - 66.6%
4 OMCPC €7 - 73.8
8 OMCPC 58 - 72.0
¢ OMCPC 56 -~ 70.3
10 OMCPC 62.8 57.1% 73.5

®monotropic trarsitions



7able 4.2:3 Refractive indices of nOMCPC

(1) 2 QuCFC
Try~T A 5461 X 5898 A A 6328
°C no ng no ne nO !l8
0.5 (1) 4. 1704 1.548 1.6¢1 1. 1.68
1 rzx)* 1.3?? 1. 70¢ 1.546 1.687 1.?33 1.68%
g.g %%) :.243 :.;gg 1.543 1,706 1.538 106H
. 54 . 1.5 .71 o5 .7C1
g.i %%) :.522 ;.734 i ﬁé z.;gi 1238 1.8
. 05 [} 0.")3 el 1. 3 2 1. 1
10.6 (1) 1.542 1728 1536 1.753 1.?31 1.;23
13.0 (11) 1 1753  1.534 1.728 1.223 1.;22
14.% (1) 1.540 1.757 1,534 1.742 1.229 1.75
18.0 (17) 1.535 1.763 1.533 1.748 1.528 1.757
20.0 (1). 1.536 1.767 1.533 1.752 1.528 1.741
23,6 (1I) 1.538 1.775 1.532 1.758  1.527 1,746
26.4 (1 1.238 1,778 1.532 1.762 1.527 1.751
2%.2 x%) 65%7 1,782  1.531 1.766 1.527 1.755
31.7 (1) 1.537 1,786 1,531 1.770 1.327 1.738
34.0 (II) 1.537 1.78% 1.5351 1.773  1.0527 1.761
30.0 (II) 1.5%7 1.797  1.531 1,781  1.527 1.769

-Qe.-“---l-.‘-—--c----o--"

0.3 (1) 1.559 1,69 1.553 1,683 1,548 1.672
2.3 (IT) 1.555 1.707 1.548 1.6%5 1'?23 1.6@6
3.8 (1) 1.552 1,715 1,546 1.703 1. 1.6%4
4.2 (I 1.552 1.717 1@%55 1.7C4 1.540 1.6%93
6.9 (1 1.549 1.726 1L 1.713 1.538 1.703
8.2 (1) 1,548 1.730 1.542 1.717 1.537 1.707
S.7 (I1) 1.5¢7 1 1.541 1.721 1.536 1,710

13,1 I% 1.546¢ 1743 1540 1.726 1.9535 1.718

13.9 (I 1.5¢6 174 1.53% 1,730 1.535 1.720

18.% (II 1.544 1.753 1.538 14739 1.933% 1.727

22.9 (II 1.544 1701 1.538 1.933 1.735

26.6 (I)  1.54%7 1.764 1.537 1.750  1.533 1.739

28,1 11; 1,543 1,768 1.5%7 1,753 1.533 1.742

32,6 (I1) 1.54% 1.774 1,537 1.759 1.533 1.748

-.--—-‘”-—.-..-—‘--.---mn—---....-o-’c.—u--‘



Table 4.2 continued
(All) 4 oMCPC

o ] 2]
Tuy~T A\ 5461 & A 5893 A A6328 A
Oc :
B Be B P R Ne
-0 (I) 1.592 1.584 10578
G.6 EII) 1.552 1.677 1.546 1.665 1.540 1.657
c.& (1) 1.548 1.686 1.542 1,670 1.537 1.665
2.3 (II) 1.546 1.6%2 1.540 1,680 1.53% 1.670
2.7 (1) 1.544 1,697 1.538 1,685 1.533 1.675
4.6 (11) 1.5%42 1.703 1.536 1.691 1.531 1.682
5.7 (I) 1.540 1.70¢% 1.534 1,697 1.529 1.688
7.6 (I1) 1,939 1.714 1.533 1,701 1.528 1,691
8,0 (1) 1.538 1.720 1.53%2 1,707 1.9527 1.697
11.4 (II) 1.537 1.724 1.93%1 1.711 1.526 1.701
14,8 éII) 1.536 1.731 1.3 1,718 1.525 1,708
16.2 (I 1.935 1.735 1.528% 1.722 1.52% t1.712
18.1 (I1) 1.935 1,738 1.52S 1.724 1.524 1.715
20.1 (1) 1.534 1.74% 1.528 1,729 1,524 1.718
22.% (1I) 1.534 1.747 1.528 1,732 1.524 1.722
24.5 (1) 1.533% 1,750 1.%28 1.736 1.524 1.726
28.¢ (1) 1.523 1.756 1.528 1.742 1.52% 1.7351
32.4 (II) 1.533 1,761 1.527 1,746 1.52% 1.73%
(iv) 8 OMCEC
C.4 (1) 1.533% 1.643 1,527 1.633 1.523 1.627
1.2 (I2) 1.529 1.€52 1.524 1.642 1.520 1.6%4
Jet (1) 1.526 1.663 1.520 1,643 1.516 1,645
3.9 (11 1.525 1666 1.51¢ 1.515 1.648
6.7 113 1.522 1.677 1,517 1.666 1.513 1,657
6.¢ (I)° 1.522 1.676 1.516 1.666 1.513 1.657
9.2 {11) 1.520 1.683 1.515 1.672 1.512 1,664
10.7 I) 1.520 1.687 5 1.675 1.510 1,667
12.4 I%) 1.51% 1,691 1.514 1.679 1.511 1,670
14.8 (I 1.518 1.6%% 1.513 1.508 1.674
:?.2 II) 1.518 1.65%8 1.513 1,686 :.502 :.277
Co b 1.5 1. 1.5 e 50 « 683
20°5 ¢ 1:2)) 1992 1.5§’1’3 T %8s 1505 12685
24.6 1.517 1.713 1512 1.709 1.508 1.690
26.6 1.517 1.716 1?13 1.702 1.508 1,653
2.4 1516 1 1512 1.508 1.6%7



Table 4.2 continued

{v) 9 onMCRC

.&n [ 5
amnum 5461 A 58Y% A 6328 A
°C 2y ﬂc se 5@ By a@
-C.% (1I) 1.564 1. 558 1.552
0.9 (1) 1.528 1.642 1.52% 1.632 1.51% 1.624
1.0 {I1) 1.527 1.645 1.521 1,654 1.518 1,626
%.4 (I) 1.523 1,695 1.518 1.645 1.514 1.638
3.8 (II) 1.522 1.656 1.517 1.647 1.513  1.63%
6.1 (I) 1.520 1,665 1,519 1.654 1.514 1.638
7.6 (II) 1.519 1.669 1.5%14 1.658 1.510 1.6%0
11.1 (11) 1.517 1.677 1.513 1.666 1.50% 1.658
12.8 {1) 1.517 1,681 1.512 1.670 1,508 1,667
14.4 (11) 1.516 1,684 1.512 1.672 1.508 1.664
16.8 (1) 1.516 1,688 1.511 1.677 1.50(8 1.£6%
1¢.0 MMHV 1.515 1,691 1.511 1.680 1.507 1.€71
21.9 (1) 1.515 1.696 1.511 1.685 1.5.7 1.676
2%.7 (II) 1.515 1.6%9 1.511 1.687 1. 507 1.676
(vi) 10 OHMCPC
0.2(1) 1.525 1,631 1.516 1.62% 1.51% 1,614
1.6 (II) 1.522 1.637 1.517 1.6&7 1.51% 1.6€28
2.0 (I) 1.521 1.6%4 1.516 1,628 1.512  1.641
6.7 (II) 1.514 1,659 1.50% 1.648 1,509 1.641
7.1 (I) 1.513 1,661 1.509 1,630 1.5G4 1.04&
€. G MHH 1.512 1,667 1587 1.657 1.5u% 1.64Y
13.0 (Il 1.511 1.674 1.506 1.663% 1.50%5 1.655
15,3 (1II 1.510 1.678 1.50% 1.607 1.502 1.65%




Table 4,3: Average polarigability of nOMCFC

§ Q x 1651 c;g
at (Ty~T)=10°C 15469 & 25893 A 16328 A
gn/co

2 OMCPG ©  1.156" 36,70  36.26  35.96

[at (Tyy~T)=13°C] |
3 OMCPC 1.156 $6,29  37.86 37,53
4 OMCPO 1.142 30,88  39%.43 36,10
8 OMCPro 1.109" 46.21 45.72 45.40

- [ at (TNI-T)BB"GJ ‘ '

9 OMCPO 1.107 47.80  47.29  46.57
10 OMCPC 1.089 49.39 45,86 45.54

g’rm.nnauxec values



Table 4.4: Density of nOMCFPC

Tpp=? Density § gm/co
® o ®
°C 75261 A 15893 A A6328 A Mean
(1) 2 omcrC
1.3 1.1460 1.1453 1.145% 1.1456
3.8 1.1489 1. 1480 1.1472 1.1480
7.4 1.152%  1.1515 1.1512 1.1517
13.0 1.1579 1.1560 1.1556 1.1565
18.0 1.1616 1.1605 1.1601 1.1607
23.6 1.1657 1.1648 1.1648 1.1651
29,2 1.1706 1.1692 1.1688 1.1695
34.0 1.1743 1.1731 1.1727 1.1734
40.0 1.1789% 1.1777 1.1774 1.1779
0.5 1.1454 11448 1. 1445 1.1449
2.7 1.1481 1.1471 1.1466 1.1473
6.2 1.151% 1. 1508 1. 1505 1.1509
10.6 1.1556 1.1548 1.1542 1.15%49
14.9 1.1600 1.1584 1.1580 1.1588
20.0 1.1636 1.1628 1.1623 1.1629
26.4 1.1685 1.1673 1.1671 1. 1676
31,7 1.1730 1.1717 1.1710 1.1719
37.2 1.1772 1.1760 1.1757 1.1763
(11) 3 oMCPC

2.3 1.1492 1.1486 1.1484 1.1487
4.2 1.1515 1.1510 1.1502 1.1509
6.9 1.1540 1.1535 1.1535 1.1537
©.7 1.1564 1.1557 1. 1556 1.1559
13.9 1. 1604 1.15%4 1.1599 1.15%8
18.3 1.1635 1.1634 1.1622 1. 1630
22.9 1.1676 1.1671 1. 1669 1.1671
28.1 1.1713 1. 1706 1. 1699 1. 1706
32.6 1.1740 1.1737 1.1730 1.1736
0.3 1. 1480 1.1472 1. 1461 1.1471
3.8 1. 1509 1.1508 1.1504 1.1507
13,1 1.1596 1.1588 1. 1585 1.15%0
25.6 1.1687 11687 1. 1684 1. 1686

WP WP AD S AR N e @GP W WP @s BR Gh WE W WE SR W WE WS W AR YR

b
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Table 4.4 continued

Tr=T Deneity S em/co
00 ® [ ] o
N5461 A  A5893 A A6328 A ¥ean
(111) 4 omcre
-0.2 1.1287 1.12% 1.1288 1.1285
0.8 1.1334 1.1313 1.1330 1,1326
2,7 1.1355 1.1354 1.1346 1.1352
57 1.1381 1. 1380 1. 1378 1. 1380
.0 1.1415 1.1415 1.140 1.1412
12.6 1.1444 1.1443 1.1440 1.1442
16.2 1. 1474 1.1473 1.1468 1.1472
20. 1 1. 1505 1.1505 1.1456 1.1502
24.5 1.1540 1.1537 1.1535 1.1537
28.9 1.1574 1.1570 1.1562 1.1568
0.6 1.1325 1.1323 1.1320 1.1323
4.6 1.1370 1.1366 1.1360 11365
T+6 1,.1400 1.13%0 1.1386 1.13%2
11.4 T1.1431 1.1427 1.1419 1. 1426
14.8 1.1459Y 1.1455 1.1448 1. 1454
18.1 1. 1485 1.1482 1.1480 1. 1482
22.% 1.1525 1.1521 1.1515 1.1520
27.6 1.1561 1.1556 1.1553 1.1557
32. 4 1.1595 1.1554 1.158% 1.15%1
(4v) 8 OMCPC
1.2 1.1046 1.104% 1.1040 1. 1045
3e & 1.1075 1.1077 1. 1068 1.1073
6.7 1.1110 1.1109 1. 1055 1.1105
G2 1.1123 11130 1.1123 1.1125
12. 4 1. 1153 1.114% 1.114¢ 1.1150
15.9 1.1182 1.1185 1. 1175 1. 1181
2C.3 1. 1217 1. 1220 1.1216 1.1218
24.6 1.12%5 1.1257 1.1241 1.1251
2.4 1.1288 1.12%5 1. 1277 1. 1287
0.4 1.1034 1.1035 1.1062% 1.1033
3.1 1.1065 1.1068 1.1062 1.1065
6.9 1. 1100 1.1104 1,10%6 1.1100
10.7 1.1138 1.1139 1.1124 1.1134
14.8 11171 1. 1173 1. 1157 1.1167
1€.2 1. 1205 1. 1207 1.1199 1. 1204
26.6 1. 1271 1.1267 1.1254 1.1264
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Taeble 4.4 continued

Tup=T Density ¢ gm/ce

;c L3 () <

A5461 A 15893 A 76328 A Miean
(v) 9 oMCPC
1.0 1.0¢89 1.0851 1.0981 1.0487
3.8 1.1010 1.101% 1.100% 1.100%
7.6 1.1045 1.1050 1.1038 1.1044
11.2 1. 1075 1. 1082 1. 1071 11076
14.5 1.1102 1.1108 1.10%6 1. 1102
1€.0 1.1133 1.1144 1.1125 1.113%
23.7 1.1176 1.1180 1.1168 1.1175
-l.1 1.095% 1.09%55 1.0943 1.0¢50
0.9 1.0¢89 1. 0952 1.0580 1.0987
Ted 1.1011 1. 1020 1. 1004 1.1012
6.1 1.10%8 1. 1044 1. 1035 1.1039
G 1.1062 1.1068 1. 1055 1. 1062
12.8 1. 1054 1.10%9 1. 1086 1. 10593
16.8 1.1124 1.1130 1. 1120 1. 1125
21.9 1.1160 1.1172 1. 1198 1.1163
(vi) lo oMCro

1.6 1.0€13 1.0¢19 1. 0%06 1.0%13
3e3 1.0826 1.0934 1.092% 1.0828
6.7 1.0553 1.0%6% 1.0%48 1.0559
6.6 1.0978 1.0%%2 1.0574 1.0¢81
13.0 1.100% 1.1011 1.1002 1. 1006
15.3 1.1017 1. 102¢ 1. 1018 1.1021
.8 1.0902 1.0€20 1.08%6 1. 0906
2.0 1.0617 1.0%20 1. 0406 1.0%14
Tel 1.0954 1.0%66 1.0948 1.0€56

3
N
op]



Table 4.5: Aa and (a/Aa) of nOMCPC

2 OMCPC 3 UMOPC 4 OHGPG © OMCPC U OMCPC 10 OMCPC

Aa

x10240m° 33.34 33.26  33.52  33.88 33,80 34.06
X
-%ffl 1.09 1.14 1.18 1.35 1.40 1.43

l Jaw 4.6: Order parameter of nOMCPC

Order parameter §

Poe=T .
1 © ) [ 7
25 A5461 A \5893 A A6328 A Mean
(1) 2 omcrpe
1.3 o.sgs 0.345 0,349 0.346
3.8 0.3%0 0.3%0 0.389 0.%%0
7.4 _0.425 0.425 0,426 0.425
13.0 0.464 0.462 0.461 0.462
18.0 0.488 0.487 0.486 0.487
23.6 0.510 G.508 0.508 0.509
2¢,2 0.528 0.526 0.527 0.527
34.0 0.543 0.54G Ce540 0.541
40.0 0.556 0.556 0556 0.556
0.5 0.325 C.324 0.32% 0.325
2.7 0.37% 0.372 0.370 0.%72
6.2 0.414 Ded13 0.414 D.414
10.6 0.44% 0.446 0.448 U.448
14.9 0.472 0.471 0.472 0.472
20.0 0.4%6 0.4%4 0.4%6 C.4<5
26.4 G.520 0.518 0.518 0.519
31.7 0.536 0.534 C.534 0.535
37.2 0.550 0.550 0.550 0.550
(11) 3 oMcpe
2.3 0.347 0350 0.350 Ue 348
4,2 0.377 0.377 0.376 0377
6.9 0,403 0.404 0.405 0.404
¢.7 0.426 0.426 0.426 0.426
13.9 0.451 0.450 0.451 0.451
18.3 0.472 G.472 0.471 0.472
22,9 C.48% 0.48% 0.48%9 0.489
28,1 0.506 0.506 0.506 0.506
32.6 0.520 0.519 0.519 0.51%
0.3 0.313 0.308 0.305 G, 309
3.8 0.37% 0374 U375 0.374
8,2 0,415 0.415 0.416 C.415
13.1 0.447 0.447 0.446 0.44
25.6 0.4%% 0.498 0.500 0.4%



Table 4.6 continued

Order parameter S

Tgy~T . 5 —
°C A5461 A A5893 A N6328 A Mean
(411) 4 oMcre
0.8 0.330 0.321 0.330 0.323
2.7 0.36$ 0.%68 0.367 Je368
57 0.405 0.406 0.407 0.406
€.0 0.4%6 0.435 0.436 0.436
12.6 0.458 0.458 0.459 0.458
16,2 0.478 0.478 0.478 0.478
21,1 0.496 0.4%6 0.497 0.496
24.5 0.513 Ce513 0.514 0513
28,9 0.528 0.528 0.529 0.528
0.6 0.300 0.299 0.301 0.300
203 - 00351 00350 0-348 0.350
4.6 0.386 04356 0.388 0.387
7.6 0.419 0.419 Ce419 0.41%
11.4 0.447 0.448 0.44% 0.448
14.8 0.467 £.468 0.468 U.468
1841 0.483 0.485 0.486 C.485
22,9 0. 506 0508 CeH04 0.505
27.6 0.522 0e523 0e52% 0.523
32.4 0.538 0.538 0.538 0.538
(iv) 8 OMOPC
1.2 0.34% 0.348 U. 345 Ue347
3,9 0.402 0.402 0. 403 0.402
6.7 D.438 0.438 0.438 0.438
Ce2 0.459 0.460 Ue462 Ve 460
12.4 0.485 0.485 0.484 0.48%
15.9 0,506 0.507 0.507 0.507
20.3 0.529 0.528 0¢930 0.52¢
24.6 0.549 0.548 0.547 C.548
2%. 4 0.566 0.567 0.566 0.566
0.4 0.510 0,313 0.316 SeB313
3.1 0+38S 0. %61 Ce391 0.3%0
6.9 0.439 U. 440 Ue43S 0.43%
10.7 0.472 0.472 0.474 0.473
13.8 0.500 0.500 0.458 0.4S9
16,2 0.523 C. 524 Ca525 Ge524
26.6 0.556 0,556 0.555 0.556



Table 4.6 continued

P =D Order parameter 5

KI % 5 T

o A5461 A 25893 4 A6328 A Mean
(v) § OMCPC
1.0 0.351 0.3%46 0.%42 0.346
3.8 C.3¢8 0.3%9 0.3%6 0,399
7.7 0.442 Ue44% Ue443 Ge443
112 0.473 - 0.471 0.465 Ge4T1
14.5 0.453 0.4%2 0.4%2 Ce482
1¢.0 0517 0.517 Ue514 Ve516
23.7 V537 0.537 Te 536 Ue537
3.4 0.3¢0 0.3¢1 Ue3¢2 0.391
6.1 U427 0.428 Ved28 0.428
Cet 0.456 0.455 Ued DY 0455
12.8 UedB835 0.484 0.482 U.483
16.8 0.506 0507 De 506 0.506
21.9 0.52¢ 0.529 0.53%0 Ue 528
(vi) 10 OMCPC

1.6 0.352 0a350 Ge34¢ 0350
6.7 C.443 Ved42 Jed4d U.442
13,0 Ced 5 Ced%6 0455 0.495
15.3 Us511 Veb12 JeH12 O.512
0.8 0.323 Vo331 Ue326 0.%27
2.0 Ge358 0.356 Ue354 0.%356
7.1 50451 00450 Uo4rv 00450

]



Table 4.7: Splay elactic constants of nlMCre

Tr‘zI“T Hc (k1 1/A iw)cxp (k1 ?/’:A‘kjc&l
°C Kgauss  y 102 opp unite x 10° cgs units
(1) 2 aMCEFC
37.4 2.8 1.3 1.21
215 2.75 1.14 1,74
2.7 2.7 1.07 1.0S
21.9 2.7 1.03 1.02
16.6 2.64 0.94 ve 94
12.6 2.55 C.86 UeE6
903 2. 54 ;3079 ‘J-?S
€od 2.48 Ge 71 ve 7l
5«5 2.40 Cl.81 .61
1.7 2430 Usha UeH&
u.t) 2.22 Vel d 1&045
:‘.o = 270, uz
2343 .62 1.13 .17
27.8 2482 1,10 1.0
23,2 2.80 1.05 1.04
18.9 275 0. 87 0. ST
1404 2072 &-1091 00 SO
11.1 2468 0.85 Ga 83
E.4 2.60 Ua76 U 77
5.6 2.56 C.T0 Ce68
2.0 2.43 0.58 Cebl
1.4 2.35 Gedu Ve
0.1 Ce 27 U.é? v.“&g
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Table 4.7 continued

2y, 0~T He (k90/8K) % 10% (ky /A8y ¢ 102
c Kgauss c.c.5.Funits  c.ges. Mite
(11) 3 ONMCPC
25.3 2.72 0.88 0.88
23.5 2.68 Ue82 0. 83
1€.2 2.68 VB3 e T8
15. 4 2.64 C.T74 UeT3
11.1 2.61 Ue 6Y 0,66
8.1 2.56 Ue63 0,60
5.7 2.48 Ge56 0.54
3.8 2.40 Oed S 0,48
2.0 2.30 0.42 D42
Jed 215 033 0e3H
fo-n—az.f Em “““““““““““““““ L] L3 - L] - - -
26.4 2.53 Us &4 0.86
25.9 2.50 I 31 .80
16.4 2.4% D.74 0. 74
12.7 2.46 .66 0,69
1041 2.40 e 64 .64
4.7 2627 Cusl U1
2.4 2.17 Ved o 0.4 4
1.0 2.10 Ce %7 038
Cel 2,00 Ue%2 a. 34
Xy = 26.6 ym :
(1£41) 4 OMCPC
7213 2.64 1.7 1.0G6
2601 2.58 o%‘: ’.00
22.0 2.53 GeS2 0. 94
17.9 2.51 Jei7 0.87
13.5 2.46 U85 _.39
6.6 2.35 0.64 0,63
2'6 2020 00&9 » 0.48
1.1 2.1 Ced i 0,40
Qe 1. 97 CuBB U3
£, ® 28.T7 um ‘
24.1 2.56 CeY4 0.57
15.3 2.51 0.83 - .83
12.4 2.46 0.77 077
C.1 2.40 UebE 3«70
Gol 2430 Ue5Y Q.61
3.7 2.23 LSl D53
20U 2.15 Yed5 - 0.49
9.5 2005 0.3{3 v O¢3)

el



Table 4.7 continued

. -
(k, 1/13::)&”[p x 10

PPV
(k1 1/AK)031 x 10

Tyt He
°¢ Kgauss CeZeBs Units C.EeB8. units
(iv) 8 OiHCPC
27.1 2.66 1. 26 1.28
22.1 2.63 1.18 1.18
18.0 2.58 1.09 1,09
14-3 2.53 1-01 1000
10.7 2.43 C.68 J.8Y
TS 2.33 Ge76 C. 7%
4.8 2.27 C.66 U.67
3.0 2.15 Ce56 0.58
1.8 1.¢S LeAB GedY
Cel 1.81 G631 Ce?4
X, = 23.1 um
2t.8 3.17 1.%5 1.34
24.4 3,12 1.2 1.22
16e1 2.0 1.C7 1.04
18 7 2'93 0.97 \...45
8.¢ 2.85 C.87 0.84
€1 2.75 0.76 CeT3
3.9 2064 0065 u.63
2.1 2.48 Ge52 ceb2
0.4 2. 27 V38 037
Xy = 8.4 um
26.4 3.0 1. 28 Te 27
2204 209 1 15 1.1.4
18.1 2485 1.u7 1.09
14.6 2.80C ¢S 1.uu
111 2.72 0.89 5«0
7.8 2064 Uo?g U.BG
504 20:’6 'Ju?\} {»’079
3-1 2045 Uobg Ue 58
1.6 2.39 UedY ved8
O.4 2.2 0033 \4037

X, = 25;6 pm
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meble 4.7 continued

L] ’ ‘é"’ RN od '—.5
°g Egauss C.g.8. units Cefe 8o units
{v) 9 OoMCPC 1,27
244 0O 1.91 o2
21.2 2.92 1.20 1.18
1301 2085 1011 : 1.10
19.3 2. 80 1,04 1.03
12cii 2.70 0093 boc¢4
Cod 2.60 C.83 Ce8YH
4.3 2.43 Se64 63
2o 228 G50 Le49
Cob 2.02 Ca36 Ge3Y
X, = 51.0 pn
27.4 T#07 1.30 1.54
1.4 T3¢0 1.17 1.1Y
17.2 2.55 1.09 1,08
1).6 (.087 Ga ..-9 'EJ.S’
1t.2 2,77 0.88 C.08
T 2.64 Q.75 0e76
4.5 2.54 GebH 0.64
2.5 2a4) 0455 0e52
1.2 2-21’ 6.43 C’|43
Led 2.12 0.36 Y |
xc s 20,8 pa

{vi) 10 OMCIPC

15.6 3.43 1.26 1.26
14.5 3edt 1.23 1.21
1.9 3¢ 31 1.1 1.11
Ceb Redd 1.01 1.01
7'0 3.05 0-86 U‘
3.9 2,50 UeT0 GeT
1.8 2+66 052 Cebe
io‘.”-zé;;.g ‘:mﬂ- - -t - _— - - R d e - e A MR A ae e - - - -
14.9 Jed3 1.24 1.2
13.1 3.36 1. 16 1.16
10.2 3,28 1.07 1eud
841 3.12 CeS2 0.9
He2 2,9 Ce T La7Y
2.7 2.82 .62 0.60
05 2048 Je 40 e 58
X, = 27 pm




Table 4.5, Iwist elastic constants of nOMCIC

N & H ™ SN T - A Ee “_g
% ¢ (kE’Z’A“)exp v 0";{2"/’\‘“)0&1 x 10
°C . Kgauss Cefie Bo units Calle e URits
(1) 2 oKere
24.8 2.3 0056 U055
14.5 20 25 G 51 Ce i
15-2 2.2 V’47 Uo‘éf?
1004 2!15 “‘",4"2 \-}'42
el 2.1 0438 Godi
3.5 1.97 Ve300 Le 31
Vel 1.8% Gt Uedd
T L
274 3.27 e Ue BT
:5,1423 3.22 :.3.:)3 \-"0:-1.{'
1664 3.17 G4t et
7.4 3002 0.39 %70305’
4,2 2.87 Ce3% Ve il
1Y 2.80 el Call
U4 2.67 Gl el
X, = 16.3 pm )
(is) 3 OMCRL
5.2 2.12 045 Uedh
:‘.'.i-"o(o‘ 2.1 0.42 ‘\e’uizz‘
15,3 2,07 0.3¢ e it
€.6 . S7 Ce31 Ue il
2.8 1.1 C.27 Jeites
Ced- 1.66 Lad7 Lelo
X, @ 23.3 pm
2?07 1'77 V04'3' ua!j
1{70"3 1074 U.#O “te ‘\/
i1.6 1.6€ 0u35 Uush
T'? '-66 0:32 A 0»?
4.3 1.61 Cae Lelih
20 1053 ‘\).32 Lig sl
5o 1,41 G 18 i
x, = 27.7 pnm
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Fable 4.8 ocontinued

——4 é
Try=? Hy  (ky,/0K), % 108 (kpp/AK) gy 3 10
°C Kgauss CoEeBe gnits CegsBe units
(1141} 4 omMCPC
3041 2¢23 Ce54 0. 52
21.4 2,15 0.47 U4
16.5 2,10 Coe 43 Ued 4
11.6 2.07 Co3Y 0e 40
6.2 2,02 0.33 Ce33
3.2 1. 97 0.2¢ .28
1.5 1.87 C.24 Ce24
x, = 24,2 pm .
24.6 2.25 C.48 .49
19.0 2.23 C.45 Cedt
14.4 2.2 0.42 Oe42
Y 2.17 (e 38 Se38
6.9 2.15 £.35 Te%4
4.3 2.12 C.22 Ve 30
€e1 2.07 0,28 0.26
Ce3 1.87 0.19 Ce21
x, = 23.1 un
(1v) 8 OMCFC
25.6 2.2 0.53 0.52
21.2 2.15 UedB C.49
17.0 2.12 0.45 Ced6
14.2 2.10 Ued3 Jed3
11. 4 2.07 0«40 0.40
T+4 2.0 Ge35 Ge35
6.1 1.97 C.33 Ce33
2.8 1.87 0.26 Ce27
1.‘ 1.77 ‘3.21 \402“
xo s 26.0 pm
270 2+.48 Oe53 e 05
22.4 2.46 Ce51 0450
18.4 2,41 Se47 Ced?
14.4 2.38 0.43 Cel3
1G5 233 0.3% LuZ9
T3 2.28 Ge35 Ge3H
4.7 2.2 Ue31 Ca31
2.0 2&12 vJo?S \1-24
GehH 2.0 G.20 Lell
X, ® 2%.1 pum




Tabla 4.8 continued

- ; , 2 , e
Typ~T H, (kzzﬂsx)exp x 10 (kp /AR g X 10
°C Egauss C.g-8. units C.&+8, units
(v) 9 oMCPC
26.5 2.38 0.49 0«51
22.7 2.35 0446 Ge47
18.6 230 0.43 Led3
15.0 2.23 0.38 Ga39
12.1 2.17 0e35 0.36
<. 2.07 Oe¢31 033
6.4 1.97 0.26 Ce28
be¥) 1.87 Cel8 0.23
2e¢3 1.81 £.19 0«18
Ceb 1. 71 £e16 Ue16
fo‘=‘22.§ E. ******** - - R aad - “n - - " @B e e a» o
27.0 2.48 Gep2 Ja51
23.4 2.40 C.48 Ce 48
16,1 2.35 Gedd Ce42
15.9 2433 vedl 0e40
12,3 2.25 0.37 .36
Ga§ 2.20 Oe34 Ue33
Te3 2.13 U.31 Cal9
3.8 1.57 0.24 Ue.23
1.9 167 ®.19 0.18
C.4 1.77 0.16 Gel4
X, = 23.5 um
(vi) 10 o¥CPO
16.0 2.87 C.61
15.8 277 0,957
15.3 2.63 0.51
14.7 2.93 Ued7
14,3 2.48 O.44
12.1 2.33 Ue38
10.0 2.28 U.35
7.2 2.17 0.30
4.6 2.07 .26
1.9 1. 97 0.20
Xo = 23.3 pm
1509 2.80 0057
15.2 2.68 0.52
14.3 2.59 Ce.48
12-3 2.49 0043
10.6 2.43 Ge40
8.4 2.17 Ve 30
6.4 2.17 0.2%
4.2 2.07 C.24
1.9 1.87 Cel17
0.8 1.77 C.14
ig = 3.0 um
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Table 4.% continued

(11) 3 oHCPC
2
Tﬁluﬂ Hc (x 3/ x)exp (x 3/ K) x 10
o0 Lgauss c.g.s. units 2 BeBo units
3 .3 : 3.73 1.6 3062
28.3 3.64 3.5? 1. 51
26.1 3.59 1. 44 1.44
22.6 3.52 1.34 1.35
1¢.6 .45 1,26 %.?g
16.5 Be 30 1.17 .
14,1 334 },1 1«11
11.95 %e 26 -0 1.02
9.0 30 17 0093 D.gg
7'2 3- 10 0.8 G.
5.5 560 07 G.T7
4.0 ;;09 0.6% (.68
2.8 2.82 Q.62 Ge 61
108 2070 0.‘)4 0.)‘
0.4 2.5 .43 043
o2 2+ 38 038 {}’42
xo = 2406 g
27.5 3466 1.46 1. 47
2%3.8 %.61 1.38 1.38
2044 % 55 1.30 1.29
16.9 Xe 50 1.22 1.20
13.3 .36 1.09 1.10
10. 3¢87 0.99 1. 01
$e2 Fe 22 Ve 94 Q.4
6.8 2. 14 .85 0.84
6.1 %e 10 0. 81 0.80
4-5 ).0 0-72 0070
3,2 2.9 0.65 0.64
21 277 0.56 0.56
0.9 2. 61 0,47 0. 47
0.5 2.56 0.44 Geb4
’xo - 2402 ‘.lm

1€7



“able 4,93

———-

end elastic conntants

(1) 2 OMGPRG

') B >
Dy =T 1, (kSSAAK)GXp ® 10¢ ghzz/Ah) a1 ¥ 16°
g Kgauss Cefous uNitsy Ceie Se unibits
34.9 3.75 52 “e 51
3:.:.-2 3066 2:14 “e 16
2?.8 30 62 20 07 e s
2h.6 3.57 1. 88 e Ul
‘iSog 3.46 3.78 1.60
177 3¢ 36 1,64 1. 70
15:0 3022 1.4’7 in§8
12.5 2420 1. 40U 1+ 46
10.2 3.13 ° 26 Te 54
7.5 3.0 1.15% folld
508 2.93% 1a 0% 1. 07
‘f"rﬂz 2.89 \J.SJ"“ x&?j#
2ol 2068 0.76 ve'fTd
G B 2. 46 Ve BT se 34
n, 28 um
5.8 4.5 2.5 So 48
36.Y 4.8 2e4% 7458
73,4 4.21 2.3%% 2. 28
Y 4.16 2680 Ze 1€
JBe3 4.07 2409 2 3€
9.4 4.01 .06 Se 0
223 %2.%6 1o 40 1.8Y
13 2. 69 $.78 ie 77
1646 3.82 1.67 T1e 65
14.2 3.73 1e D5 Tel 4
11.9 %.64 1o 44 1,42
5.3 %65 1.32 oot
Gl 2. 43 1,17 013
41 2e27 3. %S .04
2.0 Ze LT C.80 o T#
GeH 2.82 (.61 e b
o= 2% unm
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Table 4.S continued
(114) 4 OMCPC

- Ko o/AK 2 -3
q=T (k33/AK)gxp x 10° (kgy/AK)gy X 10
°C Kgauss CefeBs UNItS Ceg+8., units
27.8 5457 1.52 1.56
24.7 3.57 1.48 1.48
21.6 3.52 1.41 1.40
12,0 3.48 1.34 1.32
16.8 5.38 1.24 1.25
13.9 331 1.15 1.15
11.8 .24 1.07 1.08
.5 3.12 Ce95 0.98
8.5 3.04 C.ﬂ j 0094
5.9 2.95 0.78 0,81
4.3 2.84 0.6% UeT2
2.5 2.70 058 0.60
1.1 2.53 0.47 C.48
A 2,35 Ue36 Ce 37
X, = 25.5 um
25.4 3. 71 1.49 1.50
22, 1 3.7 145 141
18.0 3.5% 1.30 14 29
14.8 3.52 1.21 1. 18
12.4 3. 45 1.13 1. 10
G.9 3.34 1.61 1.00
T3 3.24 0.%0 0.88
5.1 3.07 0.77 0o T6
3.6 2.97 UebB G.67
2.6 2. 92 .63 0.60
1.5 2.80 Ua54 0e52
0.4 2054 U.41 Ce41
x, = 24.5 um

1€9



Table 4.9 continued
(4v) 8 OuCPC

———

Tyt H, (kyy/AK)gyp X 102 (kg5/AK) gy X 104
b ] Kgauas CegeBe units C.£.8., units
26.5 3,98 1.94 1.95
23.9 3.92 1.84 1.84
20.7 %.83 1.71 1. T1
17.9 3.70 1.55 1.60
15.3 B.64 : 1.46 1.48
12.8 3.52 1.32 1.26
163 %.38 1.17 1.22
805 3034 10‘1 1.’3
6.4 3.20 0.97 1.00
5.2 3.14 0. 0.91
305 3.0 0078 A 0077
2.3 2.85 C.66 0.66
1.0 2.61 0.5C 0.51
0.3 2.48 0.42 0.43
0.2 2.45 Cedl 0.38
xo = 2705 pa
28,1 4.03 2.06 2,00
25.7 .54 1.93 1.61
23. 1 3.87 1.82 1.81
20.3 3.8 172 1. 70
17.9 3.T3 1.61 1.60
15.5 3.64 1.5G 1. 4%
13,0 352 1.35 1.37
10. % 3.45 1.26 1.26
8.7 3.34 1.14 1.14
6.8 3.24 1.03 1.03%
5.0 3.14 0. 91 0.90
3.7 3.05 Ue82 0.7¢
2.4 2.87 0.68 0,66
1.1 2,68 055 0.52
002 2.40 0039 0.38
xo = 27.8 um




Table 4.7 continued

(v) © oMCrC
T =T H,  (kyo/AK) . X 10° (kgu/AK)g,, % 10°
Nl ¢ 33 eXp 33 cal
°QC Kgauss C.g.8. uNits C.g+5., units
25. 9 4,41 1.7 1.69
23.6 4.35 1.63 1.61
21.3 4.26 1.53 1.52
18.¢ 4.19 1.4% 1.43
16.5 4,10 1.35 1.35
14.3 3.98 1.24 1.20
11.8 3.89 1.15 1.16
10.0 3.82 1.08 1.08
&3 3.7 0.99 0. 98
608 3'64 0092 {}090
53 3.50 0.81 0.81
2, ¢ 336 0.72 .71
2.3 el 0.61 0.58
1.1 3.00 0.49 C.48
Oeb 2.82 C.42 Ced3
Ce2 2.71 - 0.38 Ue40
X, = 24 pm
24.2 4,33 1.62 1.62
21.5 4.21 1.50 1.53
18.6 4,19 1. 42 1.42
16.4 4.10 1.35 1.34
14,1 3.54 1.22 1.26
11.3 580 1.09 1.14
8.5 2.71 1.40 1.02
6.8 3-60 0.90 009(\)
D3 3.48 0.8 ¢.81
3.6 3.36 U.T1 0.69
1.9 5020 0.59 \).55
Ceb 2.85 C.43 Ced3
0.2 2.7% Ue39 .40
e 24
Xo 24 pnm




?sble 4.9 continued

(vi) 10 OMCPC

TR

° ¢ Kgauss CeffeBe unitys
14.7 2.56 2¢54
14.2 235 2618
13.5 2¢25 1.%
12.3 2400 1.4%
11.5 1.57 1.43
10.4 .82 1.354

£.4 1.7 112

6.7 1.6Y Gat9

5.4 1.66 Ga8Y

2.9 1056 8-6%

1.5 1.43 Lebd

[ 4
Xy = 53.7 pm
1406 3055 d...:..
13'9 a3 1.82
11.95 200 t.2¢
16.4 1.2 1. 17

8.8 1.81 1o U1

753 1074 U-gk}

5.9 1069 Ceitl

4.2 1.64 Vel

2.8 1.56 Ll Bl

1.1 1o 41 Ledl
xo = 0.2 14




Table_4.10: Experimental data fitted to the equation

Kiiooo os®
AX
kl Koz
AK AK
C X C X
2 oMcpC . 3.77  1.90 2,00 1.92
3 oMCPC .27 1.92 1.76  1.95
4 OMCPC 3.64 1.58 1.50 1.67
8 OMCPC 4,65 2.20 1.60 1.87
S oMCPC 5.74 2.45 2.2%  2.47
10 OMCPC 6.36  2.43 - -

12.46

8.42

7.94
4.70

2.76

2.55
2.52

2.73
2.77

17%



Tabl « 112

Ratios of elastic constants

2 OMCPC 3 OMCPC
k k k Yk k k
I o 1% H 11
)i § H
B2 el o
1 . . 51 1.9 18 2.3
1 188 1R 23 18 LB oz
5 1.89 1.55 2.%1 1.89 1.% . 2.61
10 1.9% 1.62 3. 16 1.86 1.5% 2.854
15 2.00 1.72 b 1Y %) 1. 87 1.63 3.04
20 1. %6 1.78 e 4% 1.88 1.67 %13
2% 1.9% 1.84 255 1.88 1.68 .19
4 ONCFPC 8 Q¥ere
1 1.78 1.1% 2.00 2.0 1. 29 2.5%0
3 1.82 1.24 225 2.11 1.34 2.8%
5 1.81 1.28 2¢32 2.16 1.3%4 2.%0
10 1.89 1.41% 2.67 232 1.36 2.16
15 1. 51 1.48 2,82 234 1.42 3.3%
20 1.6 150 €53 2.35 1.48 %.48
25 1.8  1.53 Z.02 2.38 1.52 3.62
§ GMCPC 10 OMCEC
1 2,56 117 Be Gl 2.63 1.14 2.0
3 2.67 1.20 %. 18 2.%5 1.08 %.19
5 2.5% 1.23 %.14 2,58 1.05 z.14
10 2.62 1. 26 3.2% %. 10 1.15 %e 58
15 2.62 1.2% Be 28
20 2.64 1. 27 Xe 34
2% 2,59 1.30 %.35
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