CHAPTER-3

| X-ray diffraction studies and measurement of density, refractive
indices, magnetic susceptibility anisotropy, splay and bend

elastic constants of four cyclohexane carboxylate compounds.
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In this chapter, I shall present experimental data on four liquid
crystalline compounds. The compound . studied with their chemical

structures and transition temperatures are given below:

L. p-cyanophenyi trans-4-propyl cyclohexane carboxylate.
( CPPCC in short)
C3H7-Cy-COO-Ph-CN

54.5°C 70°C
K = N < > 1
47°C

II. p-cyanophenyl trans-4-butyl cyclohexane carboxylate.
( CPBCC in short)
C4H9-Cy-COO-Ph-CN

55°C 68.3 °C
K & = N< > 1
<29.5°C

111 p-butoxyphenyl trans-4-propyl cyclohexane carboxylate.
o ( BPPCC in short)
C3H7-Cy-COO-Ph-O-C4H9
43°C 72.6 °C
K <——> N<——>I
IV. p-pentoxyphenyl trans-4-penty1 cyclohexane carboxylate.
( PPPCC in short)
- C5H11-Cy- COO-Ph-O-C5H11
33.5°C 354°C 75°C
K<———>S <—> N<——>1

( Ph= Phenyl ring, Cy = Cyclohexyl ring)
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The traﬁsi_tion témperatures were recorded by observing the textures
under a »polarising microscope using Mettler FP 80/ 82 hot stage. The
transition temperatures agreed with those given in the literature [1] and the
compounds were used without further purification. The physical properties
studied were density, refractive index, magnetic susceptibility anisotropy,
and bend and splay elastic constants. X-ray diffraction photographs of all
 the compounds in their mesophase were also taken. All the experiments
| covered the full mesomorphic temperature ranges of the substances. The
respective experimental procedures have beeﬁ described in detail in
Chapter 2 of this thesis. |

Figures 3.1- 3.4 give the temperature variation of density of CPPCC,
CPBCC, BPPCC and PPPCC; For all the compounds the density decreases
monotdnically with increasing temperature and there is a sméll density
change at the nematic-isotropic transition temperature. Only PPPCC has a -
smectic phase and it appears that the density changes continuously at the
smectic to nematic transition.

The temperature variation of ordinary and extraordinary refractive
indices for CPPCC, CPBCC, BPPCC and PPPCC at four different
wavelengths are given in Figures 3.5 to 3.8. The density and refractive
indices (at different wavelengths) of CPPCC, CPBCC and PPPCC have
already been reported by Takahashi et al [2] and their values agree with our
lvalues within experimental errors. However, they have not calculated order
parameters from their data, whereas we have calculated the order
parameters and compared these values with those obtamned from magnetic
susceptibility and x-ray diffraction studies. - | | ' |

| The values of densities, ordinary and extraordinary refractive indices
at different temperatures for CPPCC,, CPBCC, BPPCC and PPPCC at
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wavelengths of 4358 A, 5461 A, 5780 A and 6907 A are given in Tables 3.1
to 3.4. The respective polarisabilities calculated for these four mesogens
using Vuks procedure (equation 2.24 & 2.25) are tabulated in Tables 3.5 to -
3.8. The same polarisabilities calculated following Neugebauer method
(equations 2.22 &?2.23) are given in Tables 3.9 to 3.:42. The polarisability
anisotropies in the perfectly aligned ( < P, > = 1 ) samples have been
determined by Haller’s extrapolation procedure (Chapter 2) and have been
given in the respective Table. The order parameters calculated using Vuks
polarisability values are tabulated in Tables 3.13 to 3.16 for CPPCC,
CPBCC, BPPCC and PPPCC. Finally, the order parameters of these four
mesogens using Neugebauer polarisability values are given in Tables 3.17
to 3.20. Though for all the four compounds the polarisability anisotropy
calculated from Vuks method are larger than those calculated from
Neugebauer i)rocedure, the order parameters from these two methods agree
within = 0.01 % . Mitra et ai [3], for somé other mesogens, also observed
that the Vuks and Neugebauer procedures give almost same order
parameter values, though the polarisability anisotropies were different.

The x-ray diffraction photographs from the mesophases of CPPCC,
CPBCC, BPPCC and PPPCC at different temperatures are shown in plates
3a-31. The samples were aligned in a magnetic field of about 5 Kilogauss.
The angular distribution of x-ray intensities (in arbitrary scale ), after
correction for background and conversion from optical densities to x-ray
intensities, for the outer diffraction arc for CPPCC at five different
temperatures are tabulated in Table 3.21. The corresponding orientational
distribution functions calculated by Leadbetter method (equation 2.16) are
shown in Table 3.22. Similarly Tables 3.23 and 3.24 give the x-ray
intensities and distribution function respectively for CPBCC. For BPPCC
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the corresponding values are tabulated in Tables 3.25 and 3.26. Tables 3.27
and 3.28 similarly give the x-ray intensity and distribution function values
for PPPCC. The orientational order parameters < P, > and < P4 > of
CPPCC, CPBCC, BPPCC and PPPCC at different temperatures are
tabulated in Tables 3.29 to 3.32. '

The apparent molecular lengths of CPPCC and’ CPBCC in the
mésophase, as obtained from the inner x-ray diffraction arc are given in"
Table 3.33 and 3.34. Tables 3.35 and 3.36 give the corresponding apparent
molecular lehgths for BPPCC and PPPCC respectively. The temperature
variation of the apparent molecular lengths of all the four mesogens are
shown in Figure 3.9a to 3.9d. The model lengths of these molecules in their
fully extended form have been determined and are noted in the respective
tables. It can be seen that for the two cyano compounds (CPPCC and
CPBCC) the ratio of apparent molecular lengths to their model molecular
lengths aré nearly 1.4, showing formation of a molecular association
(dimers) in the mesophase. This is in accordance with x-ray diffraction
observation on cyanobiphenyls [4], where this ratio of apparent to model
molecular lengths are.also about 1.4. The other two compounds have no
terminal polar groups and the ratio of apparent to model molecular lengths
are 1.09 and 1.15 for BPPCC and PPPCC respectively, showing that even
if there are association of molecules in the mesophase of these compounds,
- their apparent lehgth is almost equal to the model length of single
molecule. In fact, PPPCC forms cybotactic nematic phase, that means its
molecules form small smectic like clusters. It may be nientioned that in
PPPCC, we have observed a smectic phase betwéen 33.5 °C to 35.4 °C
from texture studies. However, the smectic phase could not be identified

from x-ray diffraction pattern (Plate 3g) since the sample could
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Plate 3a: X-ray diffraction photograph of the oriented sample in the
nematic phase of CPPCC at 50°C.

e e aaiiast

Plate 3b: X-ray diffraction photograph of the oriented sample in the
nematic phase of CPPCC at 69°C.

Plate 3c: X-ray diffraction photograph of the oriented sample in the
nematic phase of CPBCC at 30.5°C.
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Plate 3d: X-ray diffraction photograph of the oriented sample in the
nematic phase of CPBCC at 65°C.

Plate 3e: X-ray diffraction photograph of the Qﬁented sample in the
“nematic phase of BPPCC at 45°C.

Plate 3f: X—ray diffraction photograph of the oriented sample in the nematic
‘phase of BPPCC at 70°C.
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L

Plate 3g: X-ray diffraction photograph of the partially oriented sample in
' the smectic phase of PPPCC at 35°C.

Plate 3h: X-ray diffraction photograph of the oriented sample in the
nematic phase of PPPCC at 40°C.

Plate 3i: X_—réy diffraction photograph of the oriented sample in the nerﬁat_ic
phase of PPPCC at 74.5°C.
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nci>t~ be aligned in the applied magnetic field of about 5 'Kilogauss.
Moreover, éven in fhe nematic phase of this compOund, strong smectic like
inner spot were observed in the x-ray pattern upto 40 °C(Plate 3h). Hence,
PPPCC has cybotactic nematic phase belbw 40 °C. Above 40°C the x-ray
diffraction pattern is like normal nematic(Plate3i).

The experimental magnetic susceptibility values at different
temperatures along the director for CPPCC, CPBCC, BPPCC and PPPCC
are tabulated in Tables 3.37 to 3.40. The values of respective magnetic
‘susceptibilities in the isotropic phases are also given in thése Tables. The
magnetic susceptibility- anisotropies in the perfectly ordered state, Ay ,
have been determined by Haller’s extrapolation (Chapter 2) procedure and
are noted in the respective Table. The calculated magnetic susceptibility
anisotropy (Ay) and order parameter values are also shown in these tables.
The temperature variation of magnetic anisotropy for all these four
mesogens have been shown in Figures 3.10 to 3.13. In all these compounds
'Ay decreases ‘monotonically with incréasing temperature and shows a
discontinuity at the nematic to isotropic phase transition.

The temperature variation of order parameter values obtained from
refractive index, magnetic susceptibility and x-ray diffraction studies for
CPPCC, CPBCC, BPPCC, and PPPCC are shown i Figures 3.14, 3.15,
3.16 and 3.17 respectively. The theoretical Maier-Saupe order parameter
values are also shown in these figures. For all the mesogens the trend is
similar. At temperatures much below the nematic to isotropic transition,
the experimental order parameter values are somewhat greater than the
Maier-Saupe calculated values. Near the transitioﬁ temperature the values
.of order parameters obtained from refractive index and magnetic

susceptibility studies decreases rapidly with increasing temperature, so that
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Figure 3.10. Temperature variation of the anisotropy of the diamagnetic susceptibility (Ay).

55
L Sample: CPBCC
X .
L °
2 45 ¢
5 L .
23 L
o L °
o C
(=)
= E °
F 3s5fF '
r Nematic | Isotropic
2.5 L e e e e 1 s to 1 1 S | S S TR FUNE SUNE T SR SR 1 L I " .|
35 45 © 55 . 65 75

Temperature in °C

Figure 3.11. Temperature variation of the anisotropy of the diamagnetic susceptibility (Ay).



90

4
- Sample: BPPCC
°
°
- °®
=
S ]
(2]
2 °
9 3 1
2 |
5 I
]
< ° |
|
Nematic | Iso.
A . . ]
40 50 60 70

Temperature in °C

Figure 3.12. Temperature variation of the anisotropy of the diamagnetic susceptibility (Ay).

a2r Sample: PPPCC
.
I
'Y
E °
=
% e
o °
o L
S 32+ |
x - °
5 I
o |
Nematic .I Iso.
nnnnnnnnn lzt..-n-nnllnlx-n-nnlnx.--|z.x'.|
35 45 55 65 75

Temperature in °C

Figure 3.13. Temperature variation of the anisotropy of the diamagnetic susceptibility (Ay).



91

these values are lower than the theoretical values. The order parameters
from x-réy diffraction studies on the other hand follow the Maier-Saupe
values closely near the clearing temperature. The rapid variation of < P, >
obtained from refractive index and magnetic susceptibility data near the N-
I transition temperature has been observed by many workers [5-9]. This
may be due to fluctuations of the director, which is more pronounced near
the transition temperature. Moreover, in the present study 'alvl the four
compounds have cyclohexane ring, which may vibrate more with the rise
of temperature and thus lower the order parameter in addition to the
lowering effect due to the aliphatic chain vibrations. However, x-ray
studies do not show such rapid decrease of order parameter near the
transition. This may be due to the fact that the x-ray diffraction pattern
(outer arc) is due to the neighbouring molecules, hence we essentially
. measure the short range order pa.rémeter, which changes less rapidly near
the transition temperature. In effect, we are measuring different order
parameters depending upon the experimental method used and hence this
discrepancy between different experimentally determined order parameter
values. |

The splay and bend‘élastic constanfs of CPPCC, CPBCC, BPPCC |
and PPPCC have been determined by observing Freédericksz transition in a
magnetic field. The full experimental details of the experiment have been
given in Chapter 2. The splay and bend elastic constant values together
with the critical magnetic fields at different temperatures for the
-compound CPPCC are given in the Tables 3.41 and 3.42 respectively. The
sample thicknesses and the interpolated values of the magnetic
susceptibility énisotropy are also given in the Tables. Similarly Ky; and Ks3
values of CPBCC are shown in Tables 3.43 and 3.44 respéctively. The
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R .splay and bend elastic constant values for BPPCC and PPPCC are tabulated

in Tables 3.45 to 3.48. The ratios of bend to splay elastic constants
(K33/Ky1) at different relative temperatures for these four mesogens are
given in Tables 3.49 and 3.50. The temperature variation of splay and bend
‘elastic constants for CPPCC, CPBCC, BPPCC, and PPPCC are shown in
._ Figures 3.26 to 3.29. Scharkowski et al [10] have given a figure showing
the variation of K33/K;; with reduced telnperature for the two cyano
compounds (CPPCC and CPBCC) studied by us. However, they have not
given the values of K;; and Kj; separately, so we cannot compare our
splay and bend elastic constant values with their values directly. Our bend
to splay ratios show similar temperature variations as observed by
S_charkoWski et al [10]. In both CPPCC and CPBCC the ratios are always
greater than 1 and increases with decreasing temperatures. The ratios are
somewhat larger for CPPCC than for CPBCC. However, our bend to splay
elastic constant ratios are almost 15% smaller than those given by
Scharkowski et al. We are unable to explain this discrepancy, since
individual K;; and ng values are not given by them. The other two
mesogens (BPPCC and PPPCC) ha\}e tne bend to splay ratios less than 1 at
all temperatures. Schadt et al [11] havo' also reported that K33/Ky; is less
than 1 _for related compound SCEPO3 in which the pentyloxy group in
PPPCC has been replaced by propyloxy group. In BPPCC the K33/K;; ratio
increases slowly as the temperature decreases as in CPPCC and CPBCC.
Howener, in PPPCC the bend to splay ratio decreases quite rapidly with
decreasing temperaturés. It may be mentioned that from the x-ray
‘diffraction studies PPPCC shows cybotactic nematic phase. In the
cybotactic nematic phase small groups of molecules show smectic like

order. It has been pointed out by Bradshaw et al [12] that smectic like
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local ordeﬁng n nematogéns increases K;; and thus lowers the value, of
K33/Ky1. The température variation of Kj; in PPPCC indeed shows rapid |
change (Figure 3.21). Hence the decrease in the K33/Kj; ratio in PPPCC
with decréasing temperature can safely be attributed to the presence of
smectic like cybotactic groups.

According to Schadt et al-[11], the K33/Ky; ratio in polar compounds
are larger than non-polar compounds having related sfructu;e. Thus we find
that polar CPPCC and CPBCC have K33/K;; greater than 1, whereas in
their reléted non-polar compounds BPPCC and PPPCC the same ratio is

less than 1.
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Table 3.1a
Density (p) and refractive indices (n,, n. ) at different

temperatures of Sample CPPCC.

Temp. | Density A =6907 A A=5780 A

in®C | in gm/cc n, ne 1, I
50 1.068 1.464 1.564 1.471 1.571
54 1.066 1.464 1.561 1.471 1.568
58 1.063 1.464 1.557 1.471 1.564
63 1.057 1.464 1.550 1.471 1.557
66 1.053 - 1.471 1.543 1.479 1.550
69 1.049 1.475 1.536 1.482 1.543
71 1.044 1.493 1.500

Table 3.1b

Density (p) and refractive indices (n,,n.) at different

temperatures of Sample CPPCC.

Temp. | Density A =15461 A L =4358 A

in°C | ingm/cc n, e n, De
50 1068 1479 1.579 1.489 1.589
54 1.066  1.479 1.575 1.489 1.586
58 1.063  1.479 1.571 1.489 1.582
63 1.057 1.479 1.564 1489 1575
66 1.053 1.486 1.557 1.496 1.568
69 1.049  1.489 1.550 1.050 1.561
71 1.044 1.507 | 1.521




-Density (p) and refractive indices (n,, n.) at different

temperatures of Sample CPBCC.

Table 3.2a

1.013

| Temp. | Density A= 6907 A A=5780 A

in°C | ingm/cc | n, i, ne
30 1049 1472 1.592 1479 1.599
34 1047 1472 1.588 1.479 1.595
37 1045 1472 1585 1479 159
43 1041 1472 1.577 1.479 1.585
49 1035 1472 1570~ 1.479 1.577
54 1032 1472 1.563 1.479 1.570
59 1.026 1472 1.556 1479 © 1563
62 1023 1474 1.549 1481 1.556
65 1019 1477 1.542 1.484 1.549
67 1016  1.479 1.535 1.486 1.542
69 1.493 1.500
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" Table 3.2b

106

Density (p) and refractive indices (n,,n.) at different temperatures

of Sample CPBCC.

Temp. | Density A= 5461 A A=4358 A

in°C |imgm/cc| n | R 1, e
30 1.049 1.486 1.606 1.496 1.616
34 1.047 1.486 1.602 1.496 1.612
37 1045 1486 - 1599 1496  1.609
43 1.041 1486 1592 1.496 1.602
49 1035 148 1585 1496 1.595
54 1.032 1.486 1.577 1496  1.588
59 1.026  '1.486 . 1.570 1.496 1.581
62 1.023 1.488 1.563 1.498 1.574
65 1019 1491 1556 1501 1567
67 1.016 1.493 1.549 1.504 - 1.560

1.013 1.507 1.518

69
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Table 3.3;1

Density (p) and refractive indices (n,, n.) at different temperatures

of Sample BPPCC.
Temp. | Density A =6907 A  A=5780A
in°C |ingm/cc | no e o e
43 0.993 1.452 1.556 1.459 1.563
48  0.989 1.451 1.551  '1.458 1.558
51.5 0.985 1.451 1.548 1457  1.554
55 0.983 1.450 1.544 1.457 1.551
60 0979  1.449 1.537 1456  1.544
63 0.976 1.449 1.531 1.456 1.537
68 0972 1449 1524 1456 1531
70 - 0.970 1.456 1517 1.463 1.524
73 0.964 1.476 | 1.483
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Table 3.3b

Density (p) and refractive indices (n,, n.) at different temperatures

of Sample BPPCC.
Temp. | Density A=5461 A A=4358A
in°C | ingm/cc n, N, N, N, |
13 0993 1466 1570 1476 1.580
48 0989 - 1.465 1.565 1:475 1.575
51.5 0985 1464 1.561 1474 1.571
55 0.983 1.464 1.558 1.474 1.568
60 0979 1463 1.551 1.473 1.561
63 0976 1463 1.544 1.473 1.554
68 0972  1.463 1.537 1.473 1.548
70 . 0970  1.469 1.531 1.480 1.541
73 0964 1.490 1.500




Table 3.4a
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Density (p) and refractive indices (n,,n.) at different temperatures

of Sample PPPCC.
Temp. | Density A =6907 A A=5780 A
in°C | in gm/cc n, Ne N, Ne |
33 0981  1.469 1.560 1476 1567
36 0977 1469 1.559 1.476 1.566
384 0976  1.469 1.559 1.476 1.565
42 0973  1.469 1.558 1.476 1.565
46 0970 1468 1.555 1.475 1.562
49 0967 1467 1553 1.474 1.560
52 0965 1467 1.551 1.473 1.558
56 0962 1466 1.548 1472 1.554
60 0958  1.464 1.544 1471 . 1551
64 0955  1.463 1.540 1.470 1.547
67 0952 1463 1.537 1.469 1.544
71 0948 1464 1.531 1.471 1.537
74 0.944  1.466 1.524 1.473 1.531
1.483. 1.490

76

0.941




Table 3.4b
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Density (p) and refractive indices -(n; , e ) at different temperatures

of Sample PPPCC.
Py /// -
Temp. | Density A=5461 A A=4358 A
in°C | ingm/cc 1, ne Con 1
33 0081 1483 1573 1493 1.584
36 0977 1483 1.573 1.493 1.583
38.4 0976 1483 1.572 1.493 1.582
42 0973 1483 1.571 1.493 1.582
46 0970  1.482 1.569 1.492 1.579
49 0967 1481 1.567 1.491 1.577
52 0.965 1480  1.565 1.490 1.575
56 0962 1479 1.561 1489 1571
60 0958 1478 1.558 1.488 1.568
64 0955 1477 1.554 1.487 1.564
67 0952 1476 1.551 1.486 1.561
71 0948 1478 1.544 1.488 1.554
74 0944 1480 1.537 1490  1.548
76 0.941 - 1.497 1507
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Table 3.5

Polansablllty (0o, o) at different temperatures of sample CPPCC
' by Vuks method.

Temp. | A =6907 A A=5780 A A=5461 A A=4358 A

. [+ . ] ]
m°C | o Ole Qo Ole Olo Ole Qo Ole

50 27.11 3428 2746 34.64 2782 35.00 2835 35.51
54 2719 3411 2754 3448 2790 3483 2843 3536
58 2730 3399 27.65 3434 28.01 3470 2855 3523
63 2750 3370 27.85 34.07 2822 3442 2875 3496
66  28.04 3323 2841 33.59 28.77 3395 2931 3448
69 2840 32.82 2877 33.19 29.13 3355 29.88 34.03

o, & 0, arein 10* ¢m’ unit.



Table 3.6 .
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Polarisability ( a,, o) at different temperaturés of sample CPBCC

by Vuks method.

Temp. | A=6907A | A=5780A | A=5461A | A=4358A
n°C| o | O | O | O | O Ole 0t e
30 2929 3850 29.66 38.88 30.04 3923 30.59 39.79
34 2938 3829 29.75 38.66 30.13 39.04 30.68 39.59
37 2946 3816 29.83 3853 3021 3890 3076 3945
43 2963 37.81 30.00 38.19 30.38 3856 3094 39.12
49 29.82 37.50 3020 37.87 30.58 3825 31.15 38.81
54 2999 37.13 3037 3751 3075 37.89 3132 3845
59 3021 36.84 30.60 3722 3098 3761 3155 3817
62 3046 3641 30.85- 3679 3124 37.18 3181 37.74
65 30.80 3597 31.18 36.36 -31.57 36.74 3214 3732

31.09 35.54 3592 31.86 3631 3245 36.89

67

31.48

o, & o arein 10%* ¢m® unit.
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Table 3.7

Polarisability ( a,, a.) at different temperatures of sample BPPCC
by Vuks method.

[Temp. | 2=6907A | A=5780A | A=5461A | A=4358A

o .
|m°C | oo | o | 0 | 0 | O | O QLo Ol

43 3343 4283 33.87 43.27 34.29 43.69 3494 4434
48 3352 4260 3397 43.02 3439 43.46 35..(.)4 44 .09
515 33.62 4247 34.06 4291 3449 4334 3515 4398
55  33.69 4231 34.13 4275 3456 43.18 3522 4383,
60  33.80 4192 34.25 42.36 34.69 4281 3535 4346
63 3397 4148 34.42 4193 3486 4237 3553 43.02
68 . 34.18 41.09 34.62 4<1.53 35.07 4198 3574 4264

70 3480 4047 3525 4091 3570 4135 36.36 42.01

o, & o arein 10 cm’ unit. .



Table 3.8
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Polarlsablhty (o, oce) at dlfferent temperatures of sample PPPCC

bquksmethod

Temp. | A=6907A | .=5780A | A=5461A | A—4358A

n°C [ oo | e | G0 | G | 00 | G | 00 | o

33 3968 4906 4017 4954 4066 50.04 4139 50.76
36 39.82 49.17 4032 49.65 4081 5015 4154 50.87
384  39.89 49.19 4039 49.68 40.88 50.17 41.61 5091
42 4000 4923 4049 4973 4099 5022 4172 50.96
46 40.07 49.17 40.57 49.67 4107 5016 41.81 5090
49 4014 49.14 4064 49.63 4114 50.13 4188 50.87
52 40.19 49.08 4069 4957 4119 5007 4193 5081
56. 4024 4891 4075 4941 4125 4991 42.00 50.65
60 4034 4879 4085 4931 4135 4980 4210 50.56 |
64 4042 4861 4093 49.11 4144 4962 4219 5037
67 4053 4853 41.05 49.03 41.55 4955 4231 5030
71 4087 4800 4139 4851 4190 49.02 42.66 49.78
74 4128 4749 4180 4800 4231 4853 43.08 4929

0o & Ol arein 10%* ¢cm’ unit.



Table 3.9
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Polarisability ( a,, a.) at different temperatures of sample CPPCC

by Neugebauer method.

Temp. | A=6907 A A=5780 A A=5461 A A=4358 A

m°C | o Ole 0o Ole o Ole Clo Ole
50 27.50 3350 27.85 33.85 2822 3419 2876 34.70
54 27.57 3336 2792 33.72 2829 34.06 2883 34.57
58 27.66 3326 28.02 33.61 2838 3396 2892 3447
63 27.83 33.03 28.19 33.39 2856 33.74 29.10 34.26
66 2832 32.67 28.69 33.02 29.05 33.38 29.60 3390
69 28.64 3235 29.01 3271 29.38 33.06 30.11 33.57

0, & 0O arein 102* cm’ unit,



Table 3.10
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Polarisability ( o,, 0.) at different temperatures of sample CPBCC

by Neugebauer method.

Temp. | A=6907A | A=5780A | A=5461A | A=4358A

mn°C | a, Ole o Ole 0o Ole oo | O |
30 29.80- 3747 30.18 3783 3057 38.18 31.13 38.72
34 29.88 37.30 3025 37.66 3064 38.02 3120 38.55
37 2994 37.19 3032 3755 3070 3791 3127 38.44
43 30.08 36.90 3046 37.27 30.85 3763 3141 38.17
49 30.25 36.65 30.63 37.02 31.02 3739 3159 3793
54 3038 36.35 30.76 36.72 31.15 37.09 31.72 37.63
59 30.57 36.11 3096 3649 3135 3687 3193 3742
62 30.79 3576 31.18 36.14 31.57 36.52 32.14 37.07
65 31.08 3541 3147 3579 3185 3617 3244 36.74
67 35.06 31.72 3543 3211 3582 3270 36.39

31.33

o, & o, arein 10%* cm® unit.
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Table 3.11

Polarisability ( a,, c.) at different temperatures of sample BPPCC
— by Neugebauer method.

Temp. | A,=6907A | A=5780A A=35461 A A=4358 A

m°C | o Ole Ol Ole 0o Ole Ol Ole

43 3393 41.83 3437 4225 3481 4266 3546 43.29
48 3401 41.63 3445 42.05 3489 4247 3554 43.09
51.5 - 34.09 4153 3453 4196 3497 4239 3563 4301
55 3414 4140 3459 4183 3503 4225 3570 4288
60 3423 41.07 34.68 4150 3512 4194 3579 4257
63 - 3436 4070 34.81 41.14 3526 4157 3593 4221
68 3453 4037 3498 40.81 3543 4124 36.11 4190
70 3510 39.88 3555 4032 36.00 40.75 36.67 41.40

o, & o, arein 10%* ¢m® unit.



Table 3.12
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Polarisability ( o, o) at different temperatures of sample PPPCC

by Neugebauer method.
Temp. | A=6907A | A=5780A | A=35461A | A=43584
in°C | Ol | Ol Lo Ole o Ole Olo Ole
33 40.19 4804 4069 4851 41.18 4899 4192 49.70
36 4033 48.15 4083 4862 4133 49.10 4207 49.81
384 4040 48.18 4090 48.66 4140 49.13 42.14 49.85
42  40.50 4823 41.00 48.71 41.50 49.19 4225 4991
46 4057 4819 41.07 4867 4157 49.15 4232 4987
49  40.63 48.17 41.13 48.65 41.64 49.14 4239 49.86
52 40.67 48.12 41.17 4860 41.68 49.09 4243 49381
56 4071 4798 4122 4847 4173 4896 4248 49.68
60 40.79 47.89 4130 48.39 41.82 48.87 42.58 49.61
64  40.86 4774 41.37 4823 4188 48.73 42.65 49.46
67 4096 47.68 4147 4817 4199 48.68 4276 49.42
71 4125 4725 41.77 4775 4228 4825 43.05 49.00
74 4161 4683 42.13 4734 4265 4785 4343 4860 |

o, & 0, arein 10%** ¢m’ unit.



119

Table 3.13

Order parameter <P, > of sample CPPCC at different
temperatures by Vuks method.

(o -01)=12.02in 10> cm’ unit.

Temp. | A=6907 4 | A=5780A | A=5461 A | A =4358 A | Average

in°C <P,> <P,> <P,> <P, > <P,>
50 0.596 0.591 0.597 0.596 595
54 0.578 0.576 0.576 0.576 0.576
58 0.557 0.557 0.557 0.556 0557
63 0.516 0.517 0.516 0.517 0.516
66 0432 ' 0.431 0.431 0.430 0.431
69 0.368 0.367 0.367 - 0.345 0.362




Table 3.14

Order parameter <P, > of sample CPBCC at different

temperatures by Vuks method.

(oy -0 )=13.22in 10** cm’ unit.
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Temp. | A=6907A | A=5780A | A =5461 A | L, =4358 A | Average

in°C <P, > <Py> <P, > <P, > <P, >
30 0.697 0.697 0.695 0.696 0.696
34 0.675 0.674 0.674 0.673 0.674
37 0.658 0.658 0.657 0.657 0.657
43 0.619 0.619 0.618 0.619 0.619
49 0.580 0.580 0.580 1 0.579 0.580
54 0.540 0.541 0.540 0.539 0.540
59 0.501 0.501 0.500 0.501 0.501
62 0.449 0.449 0.450 0.449 0.449
65 0.391 0.391 0.391 0.392 0.391
67 0.337 0.336 0337 . 0336 0.337
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Table3.15

Order parametef < P; > of sample BPPCC at different
temperatures by Vuks method.

(ay -0 )=14.80 in 102 cm® unit.

Temp. [ A=6907A | A=5780A | A=5461 A | A=4358 A | Average
in°C <P, > <P;> <P, > <P, > <P,>
43 0.635 0.635 0.635 0.635 0.635
48 0.613 0.611 0.613 0.611 0.612
515 . 0.598 0.598 0.598 0.597 0.598
55 0.582 0583 ~  0.582 0.581 0.582
60 0.549 0.547 0.549 0.548 - 0.548
63 0.507 0.507 0.507 10.507 0.507
- 68 0.467 0.467 0.467 0.467 0.467
70 0383  0.380 0.382 - 0.382 0.382




Order parameter <P, > of sample PPPCC at different

‘temperatures by Vuks method.

(o - o) =14.50in 10* cm’ unit.
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Temp. | A=6907A | A =5780A | A= 5461 A | A =4358 A | Average
in°C <P,> <Py>" <P, > <P2> <Py>
33 0.647 0.646 "0.647 0.646 0.646
36 0.644 0.643 0.644 0.643 0.643
384 0641 0.641 0.641 0.641 0.641
42 0.637 0636  0.636 0.637 0.636
46 0.628 0.627 0.627 0.627 0.627
49 0.621 0620 - 0620 0620 0.620
52 0.613 0.612 0.613 0.612 0.612
56 0,597 0.597 0.597 0.597 0.597
60 0.583 0.583 0583 - 0.583 0.583
64 0.565 0.564 0.565 0.564 0.564
67 0.552 0.550 0.551 0.551 0.551
71 0.492 0.492 0.492 0.491 0.492
74 0.428 0.428 0.428

e

0.429

0428




Table3.17

Order parameter <P,> of sample CPPCC at different

temperatures by Neugebauer method.

(o -0 )=10.08in 10%* cm’ unit.
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Temp. [ A=6907 A [ A=5780 A | A =5461 A [ A =4358 A | Average

in°C <P, > <P, > <P,> <Py> <P, >
50 0.595 0.594 0.593 0.590 0.593
54 0.575 0.574 0.573 0.570 0.573
58 0.556 0.555 0.554 0.551 0.554
63 0.516 0.516 0.514 0.512 0.514
66 0.431 0.430 0.430 0.427 0.429
69 0.367 0.366 0.365 0.342 0.360




Table 3.18

Order parameter <P,> of sample CPBCC at different

temperatures by Neugebauer method.

(o -0 )=11.041in 10% cm’ unit.
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Temp. [ A =6907 A | A =5780A [ A=5461A | A=4358 A | Average

in°C <P,> <P, > <P, > <P,> <P,>
30 0.695 0.693 0.689 0.687 0.691
34 0.673 0.670 0.668 0.666 0.669
37 0.657 0.655 0.653 0.650 0.654
43 0.618 0.617 0.614 0.612 0.615
49 0.580 0.579 0.577 0.574 0.577
54 0.541 0.540 0.537 0.535 0.538
59 0.502 0.501 0.500 0.497 0.500
62 0.451 0.449 0.448 0.447 0.449
65 0.392 0.391 0.390 0.389 0.391
67 0.338 0.336 0.336 0.334 0.336
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Table 3.19

Order parameter <P, > of sample BPPCC at different
temperatures by Neugebauer method.

(o -or)=12.50in 10** cm’ unit.

Temp. | A=6907A | A, =5780A | A=5461 A | A=4358 A | Average
n°C <Py > <P, > <P, > <P, > <P, >
43 0.632 0.630 0.629 0.626 0.629
48 0.610 0.607 0.607 - 0.604 0.607
51.5 0.595 0.594 0.593 0.590 0.593
55 0.581 0.580 0.578 0.574 0.578

60 0.547 0.546 0.545 0.542 0.545
63 0.507 0.506 0.505 0.502 0.505
68 0.467 0.466 . 0.465 0.462 0.465
70 0.383 0.382 0.380 0.378 0.381




Table 3.20

Order parameter <P, > of sample PPPCC at different

temperatures by Neugebauer method.

(o -0 )=12.14 in 10% cm’ unit.
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Temp. | A=6907A | A=5780 A | A=5461A | A=4358 A | Average
in°C <‘P2> <P > <P, > <P, > <P, >
33 0.647 0.644 0.643 0641 0644
36 0.644 0642  0.641 0.638 0.641
38.4 0.641 0.639 - 0.637 0.635 0.638
4 0.637 0.635 0.633 0.631 0.634
46 0.628 1 0.626 0.624 0622  0.625
49 0.621 0.619 0.618 0.615 0.618
52 0.614 0.612 10.610 0.607 0611
56 0.599 0.597 0.595 0.593 0.596
60  0.585 0.584 0.581 0.580 0.583
64 0.567 0.564 0.564 0.562 0.564
67 0.553 0.552 0.551 0:549 0.551
71 0.494 0.493 0.492 0.489 0.492
74 0.429 0.429 0.427

0.431 -

0.429
{




Mean experimental intensity

lgk{le 3.21

/

values I (), in arbitrary units , of

CPPCC after background correction.
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v I (y ) values at different temperatures in ° C
( degree ) 50 55 60 65 69
0 435 9.45 9.10 6.75 7.40
5 4.10 9.00 8.90 6.65 7.20
10 3.50 8.25 8.30 6.45 7.05
15 2.95 7.25 7.35 6.05 6.50.
20 2.40 5.95 6.15 5.45 5.73
25 1.73 4.85 5.25 435 490
30 1.18 3.80 4.07 3.50 4.05
35 - 0.85 2.95 3.28 2.80 3.35
40 0.60 2.25 2.80 2.25 2.65
45 0.58 1.75 2.10 1.80 2.35
50 0.48 1.30 1.65 135 1.93
55 040-  1.05 1.28 1.10 155
60 0.35 0.85 1.05 - 0.90 1.35
65 0.33 0.70 0.85 075 1.20
70 0.33 0.55 075 0.60 1.00.
75 10.30 0.45 0.60 0.53 0.70
80 0.29 0.40 0.45 0.43 0.50
85 0.27 0.20 0.20 0.28 0.30
90 0.00 0.00

0.00

0.00

0.00




Table 3.22

Normalised distribution function values f( B ) of CPPCC
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B f (B ) values at different temperatures in ° C
( degree ) 50 55 60 65 69

0 9.11 6.96 5.71 412 411
5 8.76 6.84 5.80 430 422
10 7.72 6.32 5.71 4.61 435
15 6.15 5.27 495 4.54 4.10
20 448 - 402 3.76 3.90 3.44
25 3.07 3.02 278 3.08 275
30 2.05 235 223 243 225
35 134 184 1.89 1.93 1.88

40 0.86 1.34 1.50 1.46 1.47
45 0.57 0.90 1.03 1.03 1.06
50 0.42 0.59 0.67 0.71 0.76
55 . 035 0.43 0.49 0.53 0.62
60 . 0.34 0.37 0.43 0.45 0.59
65 0.33 0.32 0.40 0.39 0.56
70 0.31 0.25 0.32 0.31 0.44
75 0.25 0.16 0.19 021 0.27
80 0.18 0.09 0.10 0.12 0.13
85 0.14 0.06 0.06 0.08 0.07
90 0.13 0.05 0.04 0.07 0.06




Table 3.23
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Mean experimental intensity values I ( y ), in arbitrary units, of

CPBCC after background correction.

W I () values at different temperatures in degrees

(deg) | 30.5 | 35 40 45 50 55 60 65 | 675
0 955 958 11.80 858 10.00 990 11.05 745 6.35
5 920 9.08 1130 843 940 960 1085 7.30 6.10
10 843 827 1050 785 845 8-.95 10.00 698 5.65
15 733 715 930 688 755 820 880 643 490
20 598 6.10 790 553 625 685 775 555 425
25 453 440 590 448 495 555 6.70 458 3.70
30 335 325 415 338 400 420 650 3.61 3.15
35 235 238 305 248 305 320 380 295 265
40 163 1.73 225 183 235 235 280 233 215
45 118 118 165 130 170 200 240 193 200
50 075 083 120 098 125 170 195 160 1.70

55 050 063 090 074 1.00 140 160 130 125
60 035 048 063 056 080 120 130 1.13 105
65 024 035 050 043 058 090 1.10 0.10 0.80
70 0.18 025 033 030 040 045 090 0.83 0.65
75 013 016 023 023 030 035 060 0.65 040
& 0.10 009 0.13 0.15 015 025 030 040 020
8 007 006 010 010 010 015 010 0.15 0.10
9 000 000 0.00 0.00 000 000 0.00 0.00 0.00




Table 3.24
Normalised distribution function values f (3 ) of CPBCC.
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B f ( B ) values at different temperatures in degrees

(deg.) | 30.5 | 35 40 45 50 55 60 65 | 67.5
0 785 7.77 692 687 737 600 6.19 4.70 5.70
5 776 773 694 689 720 590 586 484 5.60
10 731 734 676 668 655 557 508 501 5.16
15 626 622 604 580 536 5.02 423 473 424
20 485 4.70 4.84 449 405 427 361 391 320
25 355 340 357 331 3.07 339 321 299 246
30 256 250 253 248 243 248 280 229 2.06
35 181 181 174 18 193 170 216 181 182
40 121 121 116 130 139 114 141 142 152
45 075 0.73 075 083 090 081 085 1.06 1.15
50 045 045 050 052 058 0.65 056 077 0.85
55 029 031 037 037 042 057 046 058 0.70
60 020 025 028 030 036 051 046 047 0.65
65 014 021 021 024 030 039 044 037 0.57
70 009 0.14 0.13 017 021 024 032 027 0.39
75 0.05 0.07 007 009 010 012 016 0.18 0.19
80 0.03 003 003 004 005 006 007 011 008
8 002 001 002 003 002 0.03 0.03 007 0.04
9 001 0.01 002 002 002 003 002 0.06 0.03




Mean experimental intensity values I (y ), in arbitrary units , of

Table 3.25

BPPCC after background correction.
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W I (y) values at different temperatures in degrees
(deg.) | 45 50 55 60 65 70 72

0 9.75 7.90 10.70  8.90 3.35 7.15 2.15
5 9.30 7.75 1045 8.85 3.25 7.10 2.10
10 9.05 7.25 9.80 845  3.00 6.95 2.00
15 7.85 6.15 8.75 7.65 2.57 6.35 1.86
20  5.75 4.92 7.80 6.80 222 5.45 1.75
25 440 3.80 6.30 5.65 1.92 4.60 1.58
30 295 2.76 4,60 420 147 3.90 1.35
35 210 1.90 3.35 3.10 1.03 330 1.10
40  1.60 1.50 2.45 2.40 0.82 265 083
45  1.20 1.20 1.85 1.90 0.63 2.15 0.65
50 1.10 1.00 1.45 1.50 0.53 1.70 0.55
55 0.80 0.85 1.05 1.20 0.48 1.35 0.50
60  0.65 0.65 0.85 0.95 0.44 1.10 0.40
65 0.50 0.55 0.70 0.75 0.43 0.90 0.35
70 045 0.32 0.55 0.65 0.19 0.75 0.30
75 040 0.25 0.45 0.55 0.37 0.60 0.20
80 035 0.20 0.40 0.50 0.30 0.50 0.10
8 030 0.10 0.25 0.30 0.23 0.20 0.05
90  0.00 0.00 0.00 0.00 0.00 0.00 0.00




Table 3.26

* Normalised distribution function values f () of BPPCC.
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B f(B) values at different temperatures in degrees
(deg) [ 45 | 50 55 60 | 65 70 72

0 714 731 584 495 647 428 421
5 732 725 581 502 619 445  4.08
10 747 690 564 508 551 466 376
15 676 602 517 484 466 435 343
20 510 470 442 422 387 351 316
25 335 336 355 340 315 271 293
30 212 229 269 259 245 223 260
35 138 152 190 187 176 195 212
40 094 101 126 129 117 160 156
45 066 070 081 08 076 115  1.06
50 047 053 054 061 054 078 . 075
55 036 045 040 047 045 058  0.62
60 030 040 033 040 042 050 058
65 025 032 027 034 041 046 010
70 . 019 022 020 026 036 037 052
75 014 012 013 018 027 022 042
80 009 006 008 011 019 011 028
8 007 004 006 008 014 007 015
9  0.06 005 007 012 005  0.05

0.03




Table 3.27

Mean experimental intensity values I (), in arbitrary units, of

PPPCC after background correction.
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1 I(y) values at different temperatures in degrees
(deg) [ 40 | 45 | 50 | 55 | 60 | 65 | 70 | 74

0 1560 1490 1450 1620 065 120 150 820
5 1340 1470 1410 1580 065 120 150 7.60
10 1190 1360 13.00 1400 050 1.15 135 785
15 930 1120 1155 1180 040 110 125 740
20 630 880 99 1010 025 095 110 6.55
25 445 650 795 820 020 08 1.00 550
30 350 500 605 630 020 065 085 440
35 260 380 460 450 015 050 070 375
40 200 270 310 330 015 035 055 3.00
45 1.50 220 225 270 010 025 035 250
50 120 1.8 170 220 010 020 030 225
55 1.00 135 120 18 010 020 025 1.80
60 090 09 090 140 005 015 018 135
65 075 070 070 1.10 0.05 0.15 016 1.15
70 065 050 050 09 005 010 013 0.8
75 060 040 038 070 003 010 010 0.60
80 040 020 025 050 0.03 008 010 030
85 020 010 013 030 000 005 005 020
90 000 000 000 000 000 000 000 0.00




Table 3.28

Normalised distribution function values f (B ) of PPPCC.
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f(B) values at different temperatures in degrees

0.04

B
(deg) | 40 45 50 55 60 65 70 74
0 1214 781 663 781 1147 442 535 365
T 5 1172 796 657 744 11.14 449 518 3.83
10 1003 783 624 647 937 458 468 417
15 706 655 544 527 607 441 396 4.18
20 424 457 437 414 323 394 328 365
25 254 299 341 322 184 334 284 29
30 174 211 267 245 141 272 258 232
35 133 162 201 176 137 206 226 186
40 098 120 137 118 130 139 172 145
45 064 081 084 078 1.00° 087 112 1.08
50 041 053 052 055 066 057 070 082
55 030 039 .036 044 050 044 050 0.69
60 028 033 029 039 049 041 041 062
65 028 028 024 033 051 040 037 054
70 025 019 016 024 039 034 030 037
75 016 009 009 015 019 023 020 019
80 008 004 004 008 006 013 012 0.09
8 005 002 002 005 002 008 007 004
90 001 002 004 001 006 0.06 0.03




Variation of < P, > and < P4 > with temperature.

Table 3.29

Sample : CPPCC

Temperature in ° C <Py> <Ps>
50 0579 0297
55 0.561 0.207
60 0.522 0.167
65 0.502 0.140
69 0.453 0.112
Table 3.30

Variation of < P, > and < P4 > with temperature.

Sample : CPBCC

Temperature in ° C <P, > <Ps>
30.5 0.656 0.274

35 0.641 0.268

40 0.629 0.253

45 0.609 0.234

50 0.585 0.211

55 0.553 0.190

60 0.531 0.158

65 0.511 0.147

67.5 0.470 0.115
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Variation of < P, > and < P4 > with temperature.

Table 3.31

Sample : BPPCC

Temperature in ° C <Py > <Ps>
45 0.618 0.288
50 0.600 0.253
55 0.579 0.207
60 0.540 0.177
65 0.512 0.196
70 0.477 0.118
72 0.450 0.086
Table 3.32

‘Variation of < P, > and < P, > with temperature.

Sample : PPPCC

Temperature in ° C <Py > <Py>
40 0.640 0.345
45 0.620 0.264
50 0.605 0.219
55 0.576 0.225
60 0.557 0.257
65 0.51-5 0.156
70 0.498 0.121
74 0.471 0.104
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Apparent molecular length (1,;) at different temperature. -

Table 3.33

Sample to film distance = 4.46 cm., A =1.54051 A,
Magnetic field = 5 K. Gauss

Sample: CPPCC

Temp.in | lpinA |Meanl,inA | Model length L ly/ L
°C in A
50 22.62 22.66 16.3 1.39
55 22.59
60 22.8
65 22.86
69 2293
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Table' 3.34
Apparent molecular length (1,;) at different temperature.
Sample to film distance = 4.46 cm., A = 1.54051 A,
Magnetic field = 5 K. Gauss

_ Sample: CPBCC
Temp.in | l,inA |Meanl,inA | Model length L lay/ L
°c . in A
305, 2438 2442 17.2 142
35 2442 | |
40 24.5
45 24.42
50 24.5
55 24.54
60 24.53
65 24.52
67.5 24.54
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Table 3.35 |
Apparent molecular length (1,,) at different temperature.
Sample to film distance = 4.46 cm., A = 1.54051 A,
Magnetic field = 5 K. Gauss

Sample: BPPCC
Temp.in | lpinA |Meanl,inA | Modellength L | l/L
°C B in A o
45 20.7 20.87 | 19.15 1.09
50 20.77
55 20.7
60 20.79
65 20.82
70 2104
72 . 2123
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Table 3.36
Apparent molecular length (1,;) at different temperature.
Sample to film distance = 4.46 cm., A = 1.54051 A,
Magnetic field = 5 K. Gauss

Sarhple: PPPCC

Temp.in | lpinA | MeanlyinA | Model length L | L/ L
°C in A

37 23.98 2426 211 1.15
40 23.92

45 24.08

50 23.98

55 24.11

60 24.24

65 24.14

70 2421

745 2443
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Table 3.37

Experimental values of the density (p) , magnetic susceptibility (),

susceptibility anisotropy ( Ay ), and the order parameter < P, >.

Sample: CPPCC

Temp. | Density (p) | -xj x 107 | Ax x 107 | order parameter
in °C | ingm/cc c.g.s.unit C.g.s.unit <Py>

48.5 1.069 6.85 4.8 0.590

525 1.067 6.87 ' 4.7 0.570

58.5 1.062 6.88 4.4 0.535

63.0 - 1.057 6.91 4.0 0.488

67.5 1.051 6.95 34 0.420

75.0 1.040  7.18= e

Axo = 8.22x10% c.g.s.unit ;
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Table 3.38

Experimental values of the density (p) , magnetic susceptibility () ,

susceptibility anisotropy ( Ay ), and the order parameter < P, >.

Sample: CPBCC

Temp. | Density (p) | -xj x 107 | Ax x 10 | order parameter
in °C | ingm/cc ¢.g.S.unit c.g.s.unit <P, >

38.5 1.044 6.71 5.0 10.643

43.0 1.041 6.72 48 0.613

48.0 1.036 6.74 4.6 0.582

53.0 1.034 6.75 44 0558

58.5 1.026 677 41 0.523

63.0 1.022 6.80 3.6 0.462

67.0 1.016 684 3.1 0.393

75.0 1.004 7.05 = Yiso |

Ay, = 7.85x 10® ¢c.g.s.unit;
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Table 3.39

Experimental values of the density (p) , magnetic susceptibility (y) ,
susceptibility anisotropy ( Ay ) , and the order parameter < P, >.

‘Sample: BPPCC

Temp. . | Density (p) { -x; x 107 | Ax x 10° | order parameter
in °C | ingm/cc cgsunit | é.g.s.unit <P, >
44.0 0.992 6.24 338 0.626
49.0 0.988 6.25 3.6 0.594
54.0 0.984 6.27 3.4 0.567
59.0 0.980 6.28 32 0.535
63.0 0.976 6.29 3.1 0.509
67.5 0.972 6.32 2.6 0.430

705 0969 635 22 0.370
78.0 0.960 649 = Yiso

Ayo = 6.04 % 10 c.g.s.unit ;
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Table 3.40

Experimental values of the density (p) , magnetic susceptibi]ity ),

susceptibility anisotropy ( Ay ) , and the order parameter < P, >,

Sample: PPPCC

Temp. | Density (p) | -xj x 107 | Ax x 10 | order i)arameter
in °C in gm/cc c.g.s.unit c.g.s.unit <P, >
39.0 0975 634 40 0.644
43.0 0.973 6.35 3.9 0.627
48.0 0.968 6.36 3.8 0.600
53.0 0.964 637 . 36 . 0575
58.5 0.960 6.38 3.4 0.546
62.0 0.956 6.38 33 0.535
67.0 0.952 6.43 3.1 0.493
71.0° 0.948 6.45 28 0.450
74.0 0.944 6.48 2.6 0.411
81.0 0938 661 = %

Ay, = 6.27x 10°® C.g.s.unit ;
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Table 3.41
Experimental values of splay elastic constant ( K;; ) for various
(T-T) values.
_ Sample: CPPCC
T, =70° C, Sample thickness = 162 um, H, = Threshold magnetic field

T.-T Hcin Gauss | Ay x 10® cgs unit | Kir x 10° dyne
1 715 33 0.45
6 750 3.9 0.58
11 770 4.4 0.69
15.5 790 4.6 0.77
21 815 4.9 0.86
Table 3.42

Experimental values of bend elastic constant ( K33 ) for various (T.-T
) values.
Sample: CPPCC
T.- 70° C, Sample thickness = 162 um, H, = Threshold magnetic field

T.-T Hoin Gauss | Ay x 10® cgs unit | Kj3 x10°° dyne
1 750 3.3 0.49
6 805 3.9 0.67
11 860 4.4 0.86
15.5 900 4.6 1.00
21 960 49 1.20
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Table 3.43

Experimental values of splay elastic constant ( K;; ) for various

(T, - T) values.
Sample: CPBCC

T, = 68.3° C, Sample thickness = 162 um, H, = Threshoid magnetic field

T.-T H.in Gauss | Ay x 10® cgs unit | Ki; x 10° dyne
13 624 ' 3.1 0.32
6.3 660 3.8 0.44
11.3 670 42 0.51
16.3 675 45 0.54
213 685 4.6 0.59
26.3 710 47 0.63
303 711 5.2 .69
34.8 720 54 0.75
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‘Table 3.44
Experimental values of bend elastic constant ( K33 ) for various
(T-T) values.

Sample: CPBCC

T. = 68.3° C, Sample thickness = 162 pum, H, = Threshold magnetic field

T.-T H, in Gauss Ay x 10'8 cgs unit | Ka3x 10 dyne
1.3 626 . 3.1 0.32
6.3 666 3.8 0.44
11.3 686 4.2 0.53
16.3 706 4.5 0.59
21.3 726 4.7 0.66
26.3 756 4.7 0.72
30.3 760 52 0.80
34.8 786 5.4 0.89
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Table 3.45

Experimental values of splay elastic constant ( K;; ) for various

(T, - T) values.

Sample: BPPCC

T.=72.6°C, Sample thickness = 101 pm, H, = Threshold magnetic field

T.-T H,in Gauss | Ay x 10® cgs unit | Kij x 10™ dyne
2.6 1030 2.3 0.25
4.6 1080 2.5 0.30
9.6 1120 3.1 0.40
14.6 1160 3.3 0.45
19.6 1210 3.4 0.52
24.6 1230 3.6 0.57
2091 1260 3.8 © o 0.62




Experimental values of bend elastic constant ( K3;) for various

T,=72.6°C, Sample thickness = 101 um, H; = Threshold magnetic field

Table3.46

(T, - T) values.
Sample: BPPCC

T.-T H;in Gauss | Ay x 10® ¢gs unit | K33 x 10° dyne
2.6 960 23 022
46 1000 25 0.26
9.6 1050 3.1 0.35
14.6 1120 3.3 0.42
19.6 1170 3.4 0.49
24.6 1200 36 0.54
29.1 1230 3.8 0.59
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Table 3.47

Experimental values of splay elastic constant ( Kj; ) for various

(T T) values.

Sample: PPPCC

T, = 75.0° C , Sample thickness = 162 um, H; = Threshold magnetic field

T.-T H, in Gauss Ay x 108 cgsunit | Ky x 10° dyne

1 820 2.6 0.46

55 880 2.9 0.60

10 950 3.2 0.77

15 1000 3.3 0.88

20 1060 3.5 1.06

25 1120 3.7 1.23

30 1230 3.9 1.55

35 1330 4.0 1.89
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Table 3.48

Experimental values of >splay elastic constant ( K3; ) for various

(T, - T ) values.
Sample: PPPCC

T.=75.0°C, Sample thickness = 162 um, H, = Threshold magnetic field

CTe-T H.in Gauss | Ay x 10® cgs unit | K33 x10”° ‘Elyne

i T8I0 T 26 046
5.5 870 29 059

10 920 32 0.72

15 950 | 3.3 0.79
20 - 980 35 090
25 1010 37 1.00

30 1085 - 39 121

35 1160 4.0 144
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Table 3.49

Experimental values of the Frank elastic constant ratio ( K33 / K;q ) at

different relative temperatures (T.- T ).

Sample: CPPCC " Sample: CPBCC

T.-T Ks3/Kn T.-T Ks3 / Kii
1 1.10 13 101

6 1.15 63 1.02

11 125 11.3 1.05

15.5 1.30 163 | 1.09

21 139 213 112

263 1.13

30.3° 1.14

348 LI9
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Table 3.50

Experimental values of the Frank elastic constant ratio ( Ks;3 / Ky;) at

different relative temperatures ( T.- T ).

Sample: BPPCC Sample: PPPCC

T.-T K33 /Ky o Te-T K33 /Ky
2.6 0.87 1 1.00
4.6 0.87 55 0.98
9.6 0.88 10 094
14.6 0.93 15 0.90
19.6 0.93 20 0.86
246 0.95 25 0.81
29.1 0.95 30 0.78
35 0.76
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