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FXPERTIENTAL RESULTS " '

III.7 The Spin Lattice Relaxation Time of PCBAV

_The smectic liquid crystal, PCBAV, used in this experiment

vas obtained from Lastman Kodak and was investigated without
purification., The induction tail following the 50° pulse is shown
in Fig. 3.7 . The observed induction tail does not decay suoothly
and also the signal obtained by applying 180° pulse is not a straight
line. So it is difficult to select the apporpriate one, to give
an exact null on the oscilloscope. Thus we will account this as
an experimental error. "'he estimated wvalue of the experimental error
for T, in the isotropic phase is + 5 % and for the smectic phase
is about - 10 % .

The exuerimental data of Tﬂqf POLAV

(a) at 7.85 MHzi-are listed din-Appendixz 1 ,

e

(L, at 1:.25 1. are-lisced ia Appendix 2

and (c) at 11.55 MHz * are listed 'in Appendix 3 .
The temperature denendence of the spin ~ lattice relaxaiion

time T..I

(2) at 7.05 Miz. is shown in Fig. 3.2 ( The experimental
data are illustrated in table 3.1 ),

(b) at 10.25 liliz. is shown in Fig. 3.4 (The experimental data
are illustrated in table 3.8 ),

(c¢) at 11.565 iillz. is shown in Fig. 3.7 ("he eiserimental date

are listed in table 3.2 ).






III.2 The Spin Spin lelaxation Time of PCBAV

The exmerimental value T. of PCBAV at 10,25 MHz in the

smectic phase was oLtainred from the method of line width because

it wes found to be very short. T, obtained by this method is caused

by tuo effects , the dipolar coupling and the inhomogeneity of
the static field.

Since it has becn known that T.3 of »pure water is long,
T2 of‘watcr obtained by the linec width method arises principally
from the inhomogeneity of the statie field. Comparing the inducfion
tail of PCDAV aud wvater it is clear that '1‘::2 is not caused by the
inhomogengity. At high temperature, far from the smectic-isotropic
transition temperatureg, £he/ ‘svinm ccho method could he employed but

only a few cchoes have been obtained., Whe static Tfield was not

quite stable and the induction tail did not decay smoothly. T, ean

not theorefore be measurcd accurately. The cstimated experimental

. - : x Sy + : :
error is about z 20 % in the isotropic liguid, - 25% in the smectic
phase. The experimental data arc illustrated in table 3«4 . The~

time dependence of T, is shown in Fige 3.5 .
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Table 3.1 The spin lattice relavetion time of PCBAV, at 7.85 MHz.

Temperature T null T1 Estimated error
(Kelvin) {m sec) (n sce) (%)
383 192 295 + 10
302 205 314 =10
%79 210 522 L 10
277 220 330 10
374, 5 250 353 . - 10
373 e 361 - 40
372 k5 576 ~ 10
37 o5 2140 368 - 10
369.5 715 330 L 10
366 200 307 s 1o
362 185 204 G 16)
35 150 150 Z 10
356 135 207 Z 10
35k, 125 192 L 10
553 115 176 - 10
35123 150 230 s
350 170 261 L5




Table 3.2 The spin lattice relaxation time of PCBAV, at 11.65 lMHz .

Temperature A null T,.| Tstimated error
(Kelvin) (m sec) (n scc) %
303 225 345 - 16
61 230 353 Z 16
370 2ko 360 %10
376 250 BRL 10
By 250 396 10
373425 275 L2 t 10
372 202 L33 L 10
371.25 =70 Lol % 10
370 250 304 * 10 L
356 230 %52 L 10
362.75 200 307 ¥ 10
560 10 33 Y 10
359 175 263 L1
35645 155 230 L 10
35445 145 RP) T 10
355 130 199 10
§52 150 0 = 15
350 150 aly £ 15
349 155 25% L5
343 170 261 &5
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Proton spin lattice .relaxation time TI in

PCBAV versus temperature, at the frequency

7.85,I11.65 MHz.



Table 3.3 The spin lattice relaxation time of PCBAV, at 10.25 Hilz,
—————— T

Temperature T null Tq mstimoted error
(Kelvin) m sec) (a sec) )
2D 320 490 ts
IPe 295 152 Eig
591 235 437 ik
390 275 422 iis
339 265 LOG b
387 150 %3l ts
356.75 >35 561 A
385425 225 345 t s
30k 245 334 t g
333 210 391 il
350 215 330 10
377 270 558 L 99
57k 2k0 569 10
372 250 500 * 10
37045 230 353 i T
36945 710 321 £ 10
367.5 200 307 NEETe
366 190 292 t 10
363 180 276 t 10
3615 170 2561 2 a0
360 160 2k6 t 10
355 140 215 * a0
353 130 199 Y up
351 160 256 t 45
349.5 200 307 £ 15
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3.4 Proton spin lattice relaxation time T in

" PCBAV versus temperature, at

frequency 10:25 MHz.

the




Table 3.4 The spin spin relaxzation time

of PCBAV ,

50

at 10,25 MHE

frd

e

Tenperature T, Getimated error
Kelvin) (i se;) ( %)
336 37 % 20
38345 28.3 £ 20
381 60 x 1077 Lo2s
375 52,2 x 10 Io2s
%367 St x 10”5 T sk
359.5 553107 ¥aes
353 36 %1072 £ =g
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Fig. 35 Proton spin spin relaxation time T. in PCBAV versus

2

temperature, at the irequency 1025 MHz.
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III.? The Spin Lattice Relaxation Time of DADD

The smectic liquid crystal , DALB, was also obtained from
Bastman Xodalk and was investigeted without nurification. The
induction tail following the 90° oulse is shown in Fig. 3.2,

The cxperimental data of ']3,| of DADR

(a) at 10.

[}
T

Miz. are listed in Appendix k4,
(b) at 11.65 MHz. are listed in Appendix 5 .
The time dependence of the spin lattice relaxation time Tq
(a) at 10.25 IHz. is shown in Pife 3.6 (The experimental data are
are illustrated in table 3.5) , and
(b) at 11.65 MHz. , the experimental data are illustrated in

table 3.6.

III.% The Spin Spin llelaxation Wime of DADB

The experimental value for T, of DADB was obtained by the
method of line width.
The experimental data are illustrated in table 3.7.:

The time dependence of T, is shown in Fig. 3.7 .



Table 7.5 The spin lattice relaxation time of DADB, at 10.25 1z

Temperature T null T,i mstimated error
(Xelvin) a(m sec) (m sec) (%
Kol 350 537 =5
403 335 515 5 2
o2 310 b5 =5
Lo 280 430 -5
100 250 354 =5
399.5 240" 360 = 5
398 230 355 % .3
39645 170 61 =5
395 150 230 10
794 180 276 7 10
293 195 299 g 10
392 200 307 = 10
30945 130 276 10
358.5 155 253 ; = 10
337 15 232 = 10
36505 200 307 - 15

Table 3.6 The spin lattice relaxation time of DADE, at 11.65 liz

Temperature  null ‘I‘,l Estimated error
(Kelvin) (;m sec) (m sec) ( %)
393 210 22 < 10
392 220 220 - 10
391 200 307 j 10
390.5 1560 203 = 10
3838.25 165 253 - 10
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Table 3.7 The spin spin relomationa time of Diul,at 1025 HHz

“emperature T, Istimated error
(Kelvin) (m sec) (%)

396 . OU5 i 25

394 043 Loas

393 LOUG 25

792 .051 Z 25

390, 5 . o049 = 25

38945 048 Z25

338 <041 o5

337 .035 Lo2s

35
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Fig. 37 - Proton spin spin relaxation ™ in

smectic DADB versus temperature at |0:25 MHz.
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