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Zele Xeray Diffrsction and Eiwrafringeﬁ@e ftudiea on
poerP, POTP and PBBA.

Gel1ets Introductions

Ua bave aetermiaeé arﬂer'gafametera from Yeray
diffraction studies and glso from bi-vefringence measurés
ments for sowe compounds having nematic phape. The names,
structural Tormuvliae and ivangition femperatures ars

g£iven Dolow

To Guw{4tin nuPontyl Cycloheryl )=2-(4'=Cyanophenyl )=
Pyriwidine (POCPP in shori).
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The sempler I and II wae suppiied by !§/s. F.lofinann
Laeioche & Co. in the purified form and sample I11 by
Profe M. Wada of Tohoku University, Japan. The sampie Yix

(PBEA) hae a supercobling wellobsllow the room temperature.

Zelele Torture Study

A polarizing micr@écepe with nagnification 150%
aguipped with 2 het piage has been used to examine the
mel ting behaviour of the Liguid crystal e, The transition
tenperature and smpereaaling regioneg Tound theresf are as
ptated earlier. Undey croge polariping microseope‘different
phases were tried to identify. Nemailec threed iike textures
are obtained in ease of gample IY and IYI and thread like

toxtures with invergion Line vag obtained for the sample .

SeleDe Zmzay Bludy:

Jeray diffraction photographs of the saaples were
taken at different temperature in presence of magunetic
field using nieckel €iltered Cuka radistion of A= 1,54188,

The temperatures were maapuved and regulasted with an acoie

- racy of ¥ G;EOG with the help of & temperature controller

(Indotherm 401). The experimentel set up, bvechniqueg and
yroecgdure for anglyeing feray diffraction photegraphe have
slroady been digcuseed in the previous ehaﬁter. The samples
were heated to isotropic ptate and a magnetic field of about
058 Tesle was spplied %o it. After the magnetic field is
ptebilined, the sample was allowed t0 cool slowly to the



depired tempsrature in the nematic piates snd the ?umay
photographs were then taken., ALL the photographs of aligned
canples weee seanned cirveoulsrly mnnd linearly with the help
gf;a*dénsi%omater {vER Carl-Zeizs Jena, Hiasrocdengitometer
¥odel = 100). The opiiesl densities were converted Yo Xevay
intensities and arientational order parameoieors were oRl Clw
ladted with the heln of compuniter prograan developed by us,
The phatographs of the aligned sanplem at different teoge
persture distinetly indicate the presence of nematlice

phase, Pige Fe¢l = Fels

intermol eculay distance (B}

prent Folecular Length(l )=

The average intermolecular Gigtance (D) and the appavent
molecular Length (1) have been colouiated by using the
procedure slready stated in Chapte. I1. Tariation of 9

and 1 with temperature is ghown in Fig. 5.4 = 36, With
the help of sgtoreo model ﬁmit {Preatice ¥Fall Ine,%ssf
Nyask, Hew ¥ork) the poﬂsible eonformations for the samples
were congiructed and the molecular lengths (L) in their
nopt extended form were found o be 29 R, 20.4 R, and 20.58
respectivelys The average spparent mol eculayr length of the
erientved ganples ag determined from the iumner ring of the
Ewray Giffraction photographe are 26 .24 R, 26,2 2 and 22 %
respoctively. Tatie 3,1 sﬁéwa the gompayigon of 1 end I
valuen. The ratio of 41"ta, L eare 1.25 and 1.28 for
sampl es POCPP? and PCTP. This may be Gue to the loeal strong
blemolecular agrsciations dus to high dipole moments, The

assgciation ig ascumed to be an ovémlappiﬁg head to tall
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poary 21 ‘ 26.24 Te25
PCEP 20.4 2642 128

FBRA 205 22 1307

nature having a teadenoy to local layer formetion. Sdmilar

resul s have been found ian other mematim?"?’.

Normalieed Drientationsl Digtribution Punction and Order

parametar LB, and | (PS5

Por the thyree gsmples the normalised arienté'&iénml &;ﬂiatx‘i..
bution function £{® } » wers esicurated using thé PY0CCm
diﬁ’ﬁ aesérﬁ.bed earlier. The order ysaz*am@tex' velues < 392}
and <P4> wers 2l oo caboulztede Tabtle JFe¢2 « 3490 .ahow the
detail values of bthe sampbep for intensity I { v }e »ea":l.eu- |
lated intensity T ( V) and nornalised digteibution £ { £ )
gt different tewperotures. The Plie FeTs 8 818 5.9 show
the piot of £ () ve & &% ditferent tomporRtRIen.

The procedure for eslewlating < Po) and (P43
values have already been describeds The (P,) and Py

values of the pamples are calowladed frow the dictribution
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function wish Vainstein approzimations and with Lendbetterst
approzimationn, Fige 3.10 = 3,42 show the variction of
(Byy " and (P,  velues with tenperature detersined

by different tecbnigues.

Setete Opiiesl hirefringencs studye

Phe procedure for measuring the refractive indices
(nQ, ae) and dennity have alrosdy boen described. The ref=
ractive indices (a, s n,) of the throe compounds at diffe.
rent temperature and for different wave lengths abxtiforaat
are given in Pable 3.11 - 3.3 respectivaly. Figs 3¢17 « 515
shows ‘the verdation of (ng. n,) with temperatures for
different wavelengthe for the compounds and Pige 3416 - Z.18
ghows the variziion of AN gitk tke wavelength aof the
gamples I, IT and IIT vespectivelys The principsl polariza-
bilities { &o , ol } fs¥ from refracitive index data were
cﬁlcula%gd by ueing both Vukls fgrmﬁia and Heuzshauer'p
relationss. The orientational order paransiers { P2;> WA
galoulated by using the relztion ( Py '> Y;M_

4 °<4|'-°<4_
exbtrapoletion procedure is used to getv -

Haller's
Pable Bei4 = 3419 shows the deitaill vesults of the three
naupl.e,

Pron bond polarizability velues the mean PoLsrizew
bitity o and K -4 wes caleoulated using the values
given in the papeyr by Le Favsrea'ﬁ’s and by Dpnmar and

Tomes7. The repults are givean in Table F.20.
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A and { K~ o)) compasrisons of Sample I, II and IIJ
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’calcul.a%eé Vukig/ * caloglated ﬁa:!.ler' ' Haller’i
,from bond *, ,ﬂeugebauerq from Yomd 4 .y 0eee ' process
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SeleFe - Limeussion on < P > walues oblained from

TifPerent f’;?@c?miemes% -

L2

The ari.en'ha"aiazmi prisy pam@e'ﬁers of the a@épmmsis
obtained fron le-ray diffraction and bi-refringence uethods have
boen compered with the Mederwfaupe (MS) theoreticsl velues. The
sanpleg PEOPR end POTP ave brosking at higher temperatuves so
spre2 experimoental’ rea‘zﬁlis 2t higher tewperature f.c, near %he
transition temperatare are not availalle.

famppie - £ (PCCPP)

Tige 510 shows thd _ {?2 >  wvalues of the nanmple.
The K%} values obisined from Nerey and Re.Je. data ave in well
agreement, but both the velues arve slizhily lower thap NeSe
theoretiesd values mainly in the higher tenperature near the



-tyaneition points This tgype of rosulis have slready been

by asny others zls0

re@eﬂeﬁabao fhe < ;%) vazlues fTrow X-vay dala ie lower

thon that of H.Oe Vheoretlcal values which =@ico abtained
10-13'

fample IX (PcTP -

The comparigon of ( By Y valuep doternined by Xerey
and nel, wothols with H.f. thosretical valueg are shown in
Fig. -3.21‘56 ALl the velues shows & good agreepent, Curiousiy
exingh, <LB4 Vs values froa X-ray data slmo agreed well with
the K. veiuer for this sample, Repeataiion of the erperi-

nanits confirm sthise.

Sample IXI CPRPA)
The ordey parameter vsluss of the compound PHIA

are comparsd with that obtained by different workers of

our 1aboratory”"m 2oy other Ochiff’s base eoupounds

namely ¥BBA, APAPA, BBBA and MBBA. The (3.?2> val nes

of PBBA obimined from different meithods viz. Y~zay. R.I,

are in good sgroement with M.S. bheoreticel velunes Like

&2l ather Schiff's bage cempaun&&las shown in Fig. 5.!2!‘;7‘.‘, The
£ P‘ S walues aré tdgnificantly lLower at gll tomperaiure
then the theoretical values (Fige. 382K), Similar discrepancy

hop already been ebearved by oth%gm"so



For all-fhe three aampoﬁﬂda it hag been found that the

experimental ¢ ¢eterminaiions of awéar ‘parameter toth by T-ray

and K.I, maaﬁuremam%a agres w@lleaxﬁe@t nesy the trangie-
tion temperatures. But agre@m@nt with {E.F.} theoretiecal

1_v&iue@ are niol the same in % a1l emaes. This wmay be due “di

to the fact ﬁﬁat several tggag of intermnleealar fareee

f.(such as ﬁipa&euﬁipale. in%aractzgna3 are not conpidered

in %he ﬁ.a. %beary. Je eae maleeglar &saseia%iane &m all

| the . %hrae eages. In. Pﬁ@?ﬁ th@ ra%im ‘af- itb ie,lar@er-%han

: the ather two~ eampaunﬁa. It ig a ggaaa ﬂ@m?@uﬂd aaﬁ ﬂﬁpdla-

| dip@le in%eravtaena ara res@anezﬁ1$ far maleaalar asssei&~

%mona. But gairs af mﬁlec&ics are n@ﬁ yarallai ag is .

- evzﬁanﬁ fram Fig. 4.&. ﬁi?ﬁﬁ ?mﬂt ﬁi ane palp aas £1ezib1es

;fgaxt& oi the a%h@r mdleaalar paiw &% itﬂ naaregﬁ neighbo&r
: ﬁha axas ef ‘the rigid. yart anﬁ ihe fiaxiaie parie are not
“ ;paral1e1 (Eig. 4‘6}. iﬁiﬂ %ay caas@—lawering of ﬁhe nrﬁer
. parametsr vaxae.



| o PATLE He2
Sapple - Ie |
txperimental intensity velues I{ Y¥) at different
temperature after background correcition.

L ) L ] A o "
o eae 3
s gees weis e B

v " ' L) ¢ U .Y U L " ¢
Doilsng,5¢ 379,51 38745 396 1 411,51 418.9 426 ' 40 435 | 448
yea,

- AR Y oo

0 25.0 10.4 10,75 8.25 51,0 46400 30.75 18.00 26 %4 400
5 227 9475 10415 Te60 48,5 44,63 29425 17425 244.50 32.5
10 1949 Be25 8495 6475 48,25 41.00 27025 15.63 22,00 30450
15 1647 648 Te25 . 5495 3825 35.25 23,67 14,00 24.95 28,00
20 110 545 5.90 4,90 32 28463 19,75 11.67 16.25 24,75
25  Be2 . 4465 4.45 3,80 265 22.25 17.38 9,93 13,00  20.75
30 642  3e25 3420 2475 20475 16450 11488 5.1 10425 16.75
38 446 2.35 235 1495 15,25 12413 8.8 §.25  T.25 3600
807 249 1460 1460 1425 7455 8463 6435  AJT5 475 10425
45 146 0490 0490 0470  4eT5 6413 4438 3435 350 7475
50 0e6 0625 0635 038 2,75 4413 3400 2,00 2,50 5400
55 0e2 0405 O 0410 045 2463 1488 1493 175 325

22

50 ) 0 0 0 0 1465 1,30 0.50 4.50 150
55 0 0 0 0 O 100  0e63 025 075 0e75
70 o o 0 0 G 0663 025 0,01 0,50 025
75 0 o 0 0 0 0.38 o 0 0.25 4]
30 0 o o 0 0 025 0 o 0 0
35 0 o 0 0 0 025 o o 0 o
0 o o 0 0 0 0 0 0 0 o
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TAR M 5 30)
YouplLe = Je (2l culated intensity v'alams I( Y)Y at 417 *?erem: tomveratares.
o - o " __ -~ = " o - o s o n - - — e e
* * * 2 ] ° [}
g_gg%ai 37045 ' 3795 3BT5 0 396 A5 ' 418.5 0 426 ' 433 0 4do : 443
0 24,609 104266 104677 84029 504619 464050  39.559 25,469  17.878  33.376
5 234345 9,752 104207 T«736 48,862 44462% 29,712 24,878 17.314  32.813
10 20,012 8.440 8.964 6.953 44,258 43870 27364 23.028 15819 50,923
15 15.725 64853 Ta349 5,901 38.289 U5 234 234989  20.26 13807 28.021
20 114633 50440 54760 40796 324198 284697 20,102  16.885 11.734 24.455
25  B.408 4+338 £.413 FeTE2 26354 22,229 16,904 $3.311 9.815 204611
B0 6087 . Z.411 3.%14 2.824 20.520 - 16.569 12,238 $5.945 24051 16.826
35 4357 2,436 2.375 1,978  14.597 12.052 84509 7+%06 64360 13,322
40 2,916 1.579 . 1546 249 9.049 B.6%4 5380 £.956 44725 10.124
45 1677 04794 D+853 0683 44635 6076 4,194 3.47% Te230  Te456
50 0728 (233 04357 0309 14835 4,141 2.554 24493 1,998 Se14
55 D157 0035 0078 De108 0.52% 2,689 1.943 1.82% 1402 3183
60  w0l058 «0.011 04024 0026 Ua150 14656 10258 . 1,302 0e5%0 1794
65 *3:@54 0‘.@14 09.'028 9.003 9.’35 (}.9?9 9.7@9 - 93356 90213 0:0723
70 0.014 04035 =0 ¢ 304 e Cel4é G575 Ce304 0509 0062 Vo171
75 0.048 04028  0.010 =0+001 04086 Ce348 0066  0.243 D004  «0s038
80  0.030 Ce 004 04068 w(3e002 0007 0.226 =028 04074 =0s008 =0.04%
85  «04009 =0.019 0 w0002 «0.085 0165 083  =04021 0008 0,022
90  «0.027  =0.028 03,005 w=(a(03 «0,115 0147 «0:033  «D4050 «06006 04056
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Galc&xated intensity values I( Y ) at different temnporaiures
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TANLE 346

Hean Iﬂtenri*v ¥al ue

zzzparim@n%al in‘%@npity xt velues I( ¥ ) ot different temperciures
Y - ! SAMPLE ~[TT

' < L
308 4 33 2 I - B - 328
H ; ¥ ¢

g €ed2 665 530 4,92 540% 4965 - 4,10

5 6.01 6418  5.03 4,57 4.82 4,50 .94
10 5049 5.69 4uds 4,15 4ed7  $.25 3,67
15 4470 4470 3.83 3e64 4.04 385 3e34
20 383 4013 3026 3418 353 3.4 2,97

25 2,99 3435 2466 271 366 295 2.6
36 2428 2463 2404 2,49 2.55 2.50 2.20
35 1473 2403 1458 1.81 1,92 2,01 1.84
40 1030 1.54  1e14 141 1459 1.65 1452
45 100 1.8 D84 1e1% 1.29  1.33 1e42

50  0.78°  0.89 0466 0487 .05 1.02 1.05
55  0s61 065 050 De62 0482 0.80 0486
60 050 . 0e#5 - 0439 04T 0463 0061 D69
65 Ce38 030 Ge28 Ge32 G.46 048 051

TO 026  0.18 023 Ge21 0.28 0439 039
75 018 013 0417 0413 ° 0415, 0426 0.22
80  0a11 007  0et? 0e10 0409 019 0e18
85  0.05 004  0.09 003 0405 0413 Gett
% 0 0 0405 o 0,05 0410 0.0



Moan Intened ty value
Caleuiated intensity T { ¥ ) at different
SAMPLE‘EH

tenperatures,
oy M ;’ el e ;ﬂ! -z o _‘ , A ! X : ,’ 5 ) ; l'
Deg- * 293 °* 303 . , 308 313 : 318 ; 323 : 328
’ LN . . s
roe ' H ¥ ? $ .
i Yo s vus W S e W Ve A Mee U LT OWF L Gap W %a0 o anm W hee  Aas G Y o W e Bl MWW geemiee

64269  6o529 54256 44809 42972 . 44626 | 4.052
S 64063 6.292 5,083 4,645  4u849 44526 3.961
10 - 54495 54665 4e534  4.217 4515 4,250 3aT40
15 . 44696 44885 3,870 34668 4,051  FeH57 34353
20 . 821 44022 3202, 3.129  3.536  3.406 24959
25  23994.  3.2683 24599 24655  3.012 2,942 2,568
30 . 24280 | 2.648 2,065 24251 24488  2.4%6 2,205
35 . 10727 24076 1.580 14827 2.017 24050  1.875
80 . 14502 10572 14161  1.443 14600 14650  1.579
35 - 0,997 1,955 0.838  1.10% 1.290 1,304 14316
50 - 0:T7T3 (4850 00622 G.$34“ - 1020 fe022 1,083
55 0,614 00629 04458 0,629  0.B18  0.800  0.877
60 - 0489  0.862 0.337 04470  0.653 04624  0.690
65 0378  0.385 04315 0,337 04355 0.478  0.521
T0 - 04272 04209 042384 04224 04235 04354 . 04370
T5. 0175 04119 04161 04132 0.170  0s252 0,245
B0 0495 0856 0106 0065 04086 04175 0159
85 04042 04021 0.073 04027  0.080 04129 0.094

Sax Syea2 gralyx ‘ ; .
%0 04020 0010 04063 Q.014 G026 04113 02,074
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TABLE-3.8 4///
warmaiisca diptridbution funetion £( # ) at girferent tewmera%ures. SAMPLE -]
n-ma_'w——m mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm oy G W W A oum mw wn ARGl e

#

Dﬁg«- S e

»

55
60
65
70
75
80
85
90

12499
11752
9.78%

7290

50009
Je34Y
2277
1613
1.134
0706
Q.S‘.

0.109

0000000

#
0
0
0
o
0
0

11.045
100244
Ge325
44,589
5410
2661
2.103
0823
0296
0062

CoOROOOOo

10625

100345
Be535
G641
4 238
SeB42
1909
1321
0780

. Q1351

Ge112

g (¢ ) at teﬁpaquure in %%

W NS i R Mg VY mum Gom ON  Wme SR M

ToT63
8457
Te561
5,965

' ZeT729

24293
16538
14248

0.927

0e488

\ 90147

G025
0003

O
o
0
O

G

Sum LAY O R AN AW G PR

418.5 ' 426 ' 433
8,160 5.696 9093
T834 64255 7.899
64977 T:913 5810
5‘847 7'942 4.324
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«ple il.
Forael.iged digtribution function #(P ) at different temporatures.
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Refractive indices (nge u,) at di¢ferent vemperaturesf momple I
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gefractive indices (n,» n,) 2t different tenperatures of sampie I3
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Donsity (£ ) Polarizability { « ) end Orientationel order

Paranetors B, of pawple 1 {V¥uks® approach)
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195 04955  40.44 62445 40449 64,90 40470 64.30 - 41.55 7300 559
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Normalized distribution function f({b)
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Deln Vwsoy Diffpaction Studies on Z=Fihozy Benmylidenge

ﬁuaaﬁutylani;ine §EBE&{.

3.2.1e JInfroduction:
The mbructural formuls of the pample EBBA i

: 0 Chz  CH
CHB\ ‘}?4:>PCH§NN«C}{H{'\CH{ 5

- CHg

The X-réthork ol the gamplie h&véubaqn under taken &g a
part of the progrom 5£ the study of the propertiesg of
Schiff's base compounds under taken by us. heedbotter

et al17 have obiaingd the mtructure of the sample in meno-
phages aligned by magnetic ficld.s But the orientational
ovder parsmeters have not been determined by them, Ovder
paranetor of oriented samples were obtained by NuR, Raman
Seattering and IR dichroiem meacurenent by different
a&ﬁhora18‘2°g Lreadbhatier ot algﬂaha?e solved the arysntal
and molecular structure of 1BBA. Here we have reporied
the nrdexr pavameter values of RBRBEA Pron Yeray diifraction
dsta. The apparent moleculay leongth (1) and the averasze |
intermolooular spacings (D) have slso been oaleulated and
found %o be in well agreemeat with that reported by

Leadbetter % alzz,



SN

] The sagple EPBA supplied te us by Praf.M.Wada of
Tohoku University, Japsne The md;aaular arr@agém@nt in
nematic phase Qebermined by %a&agg. The transition tonnow

rvature scoording to then ip

v] 0
Orystal 2> Nematie =L1° Isotropioc
The gannle Touni o have e supercosling gtaie,
the transition temperature obeerved by us under polavising
mieroscope and by Y.ray photozraphe is

7] q.O
S7¢ Heputip :71—5;'Isa%rayie.

Cryeial

The sage transition was sl so reported By Loeudbetter et al,

3.242¢ Repults and Discussionsse

fhe deteiled of experimenial praocednres nund theo-
rotifdsl backgrounds oars discussed eariier. In table 3.2%
and 3,22, the intensity velues atd datteront toaperatures
are given,

The normoliped diptribdution funclion £ ( @ )és,a
function of £ at different tesperatures am obirined frou
sxperiventsl intencity valuea‘are given in Tabie 27 3,29,
gndt ghown in Fig. .49 respectively. %2 axpect ap tempera-
ture decreases the funotion to become msre packed ai
P = 0%. Our curves conforme %o %his iden. Orientational
ordey para’s;aiein {Bsy" and (-P(} af;t diffevent tenpe~



ratures are sgshova in Pig. 302@0‘Th3 order paranaters are
estinatad to be accuraie within * 0.02. The experimentel

< P, 5 wvalues are found to differ slighfly from the u.7,
theoretical volueg but within the experimentel uncertainity.
But lower < P, ) values are obiained near the isoiropic
region. Such behaviour of Pg » was found by others
315010'13. The cass of this diecrepancy has not been

accounted with cortainity.



fample: BEBA.

Pable Eoét

© Bxperimentel intensity velues I { YV ) at different tempernture

Brperimenial intenpity for tempersture °F

Dege
Yoo

3]
5
10
15
26
25
20
35
40
45
18]
55
&0
65
70
75
an
8%
90

305 309 313 38 323 333
Vo ww wes wm m aw mh w we w ws we m om wD Ww we e Tem e eee W e o e i e e e T e s e v e T G v e ol
83,00 62400 >4.50 2075 82,50 47.50 6500
80,00 5800 3300 2748 80.75 '46@?5 650.25
£7.10 '5%.2@ 0425 D250 T4.06 45,58 55.5@\
54,25 4210 2575 2713 6250 37.75 4725
42,50 34.50 2100 2130 . B81.52 %1.00 44.2%
35.25 25,25 16.50 17475 4225 2525 800
26425 19.50 15.55 13.80 32.0 19.00 31.35
19.40 1550 '9.15. 183.28 2275 14,00 2475
1413@ 10040 GeB0 T33 *9.35 goﬁg* 18.50
1025 &850 3049 4.33 1209@ 8,00 13@?5
2.15 4,00 2.65 1. Ge60 5190' 1@1@3
5-@@ 2035 1:90 2-35 ?o@@ &.25 5023
4.25 115 1.30 1.48 4035 D10 4425
Je10 0e60 0475 0.88 2.50 2450 2.50
2:25 @.SB 3046 -0055 180 190 160
1«25 @.‘6 Cedld Ca33 {12102 1025 DebB
085 oo Ue25 0e18 0465 GeB5 050
Ua80 o 000 0405 .25 0025 o
8400 6 00 0a00 00 00 o

T om0z

338

D) A Ry

60.50
52.00
53090
46.75
4110
%5 »25
£850
22.90C
16.25
17«00
T35
5e30
3460
Zetl
2eHB0
2.15
1640
0.90¢
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2
Table 3,22 =
£, | ey

Exgﬁr&aen%ai intensity I { V¥ ) at different temperature

n-hmmwﬂmmwuwmmﬂmmummmmunnwmm--‘-&--&bmn-q-_mm-..~~¢n~mu-—.m

Goloviated intensity for temperature 9y

g;“f‘“”“”?““““”*“““““f‘“““?““““'”“‘““7““““““‘”““‘
%, 302 v 305 ' 309 . ' M3, 38 o323, 33 ¢ 333
Eagmkawuw—tm-n-—-wm-c:ua--»-nm‘m-nmmu’munuuu:w—_u-. -:-‘ e u“”?-a o ome e o
0 B3.57 61.21 34.54 38.9% £3.00 47.84 64.55 53 .66
5 . 79.04  58.41 . 33.24 . .16 . 8037 . 46.59 . 61481 57.65
10 67.63  51.15 . 29,88 . 32.6%9 . 73.28 . 4307 . 55.29 . 52.60
15 = 54.14 41,98 . 25,57 | 27.2% 63.53  37.80 . 46433 . 46.53
20 | 42.41 33,27 0 21,29 | 22.12 | 52,80 . 31,52 . 42.81 - 40.T74
25  33.40 - 26.02 L 1703 17T 4213 . 24,96 . 3T7.92 35.11
- 3 26408 26462 | 12.94 | 13.88 . 32,18 .. 18.87 . 32.03. - 28,94
35 | 2g30R 22394 oL . - -
35 . }' 19'51 14'79 9006 ) "Qo% 23 o?@ . "13084 ) 24,98 L 22432
40 T 14.07  10.24 ' 5483 T 7.4 17.27 C 10.13 18.28  15.90
45  T10.26 6459 3463 ' 4.84  12.85 7459 - 13,30 | 10.92
50 " 7490 - 3.99  2.43 3.34 9.66 5,79 9.89  Te52
55 614 2.92  1.79 2,30 6.90 4.8 . 699 . 5428
50 4448 1423 C1e32 . 1448 4.42 T.23 | Bh22 . 379
65 2.97 0.62 " 0.86 0486 259 2,79 L 2414 2492
70 2,02 0432 © 0.49 051  1.61 C 1.81 . 1.24 2,53
75 1.48 Ge19 | 02T 035  1.16 1,30 106 - 2420
80 " 0.95 8.096 0415 0.21 0e73 073 D73 . teé1
8% Ge37 «0.011 007 0452 0022 021 0406 . 087
sa Q.1®- «0e06 " 0.03 '-@.693 0,02 ~0.016 ~0e29 0453
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| ‘Zeble 3.23 f:i
-, Sexples B2BEA,

Horsalised Distribution Funetion Values #{ P ) at
Different Tempersture.

" Dege . Distribution function #{ & ) at tesp. °F
T R R LI S - -
-umu.*-—c»-u-.amuuum.ﬁnumu--ﬂu--m&ua-um-m...-.a- -..,'..--;s.:.n;m«.m.
o 11.15 11.17 9.12 377 T4 T35 T34 7«19
5 10.35 10.02 8e39 902 Ted2 T 01 682 Gebd
10 8 069 7 -ﬁ 2 6-8‘ 1031 6 455 6 015 5.55 Be 42
15 6.99 5452 5.4 5.59 5454 5421 4448 4434
30 2.14 2.82 - 3.01 - 2.63 2457 2,69 2466 2.94
35 1.25 2.60 2407 - 1492 183 1.88 2.19 2434
40 0e3% 1.29 1.2 1029 126 1.21 166 158
45 G859 073 DeBb6 D432 - DL87 078 116 095
50 043 Ced 0e39 a5 o0 G54 GeTT 0657
55 0.29 .25 a7 Gal4 Ded2 albt D50 He38
69 0019 0.15 3.2‘ ‘3.22 ﬂ‘¢29 9033 003‘2 a5
65 : 001‘ . .08 0015 Deld De18 @.2'5 {115 Ge22
70 0e10 004 Ga08 Q.08 0. 10 017 0e10 D16
75 - Pelb V0% 0«04 D04 005 009 DeilS - Det1
80 $e0F $e004 0s0% De}2 0e0B 0e0% Os22 G08
85 Qe Q002 06007 Ce01 Cela De0% 0004 Ge 0B
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3,%,  Optioml bievefringenge siudiss on BOCP and BPCRS

ence pitndies

£y

In thig section the ophtical bivefring

of ihe following ssuplesg are reporied.

19 4'wpentylexy~¢-ayaa@biphen¥k( 5068 in shord)

&y — CeHayy o <N

478'c ‘ e7's”

< i
0Li@ ——  Fematic — Ysotroplc
folid S Pemad P
24 S drimButyl phenyl Je2e(4- cyanophenyl J=Pyrimidene

{BrOPP in short).

Yoray diffraction studies of the pamples 1 2and 2
were done in our lshoratory by Bhattecharjee at e&,zg and

B,Jdha at &2‘ respe@tiée}.yc orientaitional order parametors,
mpparent molecular length asverage intemaleeul&r diztance
and the angular part of the mean ficld petentisl ia <4he
nenatic phase of boih the sample were pindied by them.
Oryetel atrée‘bure snalysie of the saaple 2 with the help of
the Ewray diffraction were done by P.Mandsal and &.Pauleg of
ouy lLaboratory. .

The refracilve index maaéursmaﬁt and the dJdotermine-
tion of order parametsrs from bievefrinzence ptudy for these
conpounie are being veported here.



) Reaults and Piscussiont=

' \‘Ehé ex@e‘ﬁmém::al .de‘%ails az_fe-.'aeseﬂhed earii cr, The valnes
of re:traetive indices (n, o n, ) at di;c:carent temperatures and for
c:iifferent wave 1engtus are given in the Table 3,24, and 3.45 and
shown in Fig.. 3.25 -3, 26 resgmetively for the samples. The den=
sity, ;mlarizamlity from Vuk's appraach and order parancters
calculated are given m the Taisle 5.26 and 3.:?.7 The reamlts of
Neugebaur's approaeh are given in Table 8T 3,28 and 3,29 res=
yectlvely¢ '

The orientational ardex- paraneter <P0> ® was calcalated
using the relation (B Y a (Te- o)/(o{” - 41)

The values of { o, — %) is deternined from Holler's extra-

polation is described incase of the sample 1 ounly, The Fig, 3427
shows the plot of [ (e~ Xo) Vs In (T, - ) of
sample T which is a straight line, The siraight 1line is extra-

polated to T = O°K,

The wlues oz ( A — ‘1 ).= o, for Vuk's and Heugebauer's
approach are tested by calculating o( a for both the samples by
using additive yule 0f the bond polarizability values available in
the iﬁtez'ature5’6 7 - The mean polarizability valuesalso ealculated
The table 3,50 shows the o, and X  values of both the sample
by difforent methods, This is clear from the table that the
valuee obialned from Heugehaver's data is very close to that
calcﬂlated from bond polarizabhility whereas the Qﬁa_ valies

calculated from Vuk's formula is significently different,



in case of cgmgauhds pocry, Pﬂé?, PRBA we have found the same resialis,
viserepanciey have also been found in other nematie liguiad crystalsdé
Although the Haller's plot is not fully justifiable im all cases
and the additive rule of the bond pelarizabiliiy to esthmate the
molecular polarizability anisotropy ( X, ) way be more realistic,
put we have not used the bonrd polarizability values in any further
ealeulaiions since the difference between two seis of o, valuesx
one from #& bond polarizability and one from Neugebauer's approach,
is warginal,. | ,

The order parameber values calculated using Vuk's formula
and Neuéeh&uer’s relations agree well for the compoands in their
reépective penatic phases: éhis may‘ﬁe due to the fact that although
A, and’ ., vary considerably iz the two approaches the varie=-
tien of Q{e - o) with tewperature ig morve or less the same in’
two cases, ‘

The Fig, 3.28, and 3,29 shows the <<Pé:> values of the
samnples obtained from differeni methods, it is found that the

<?2‘> values obtained from K, data agree weil with the M,S,
theoretical values expoct in the nematic ~ igotropiec transition

region, The higher temperature values in casc of the sauple 2

“ecould not be taken hecause Gi experimental limitations, The <:92;>

values at the transition region are slgnificantly lower than the
theorstical values, Such behaviour neer T, bas also been found
by others™?? <<§2 > values from Xeray diffraction techmniques

are higher than the theoretical values, Different approximations

involved in different cases may be the cause of such differences,



A8

ol

in the refractive indices stuﬂy.m‘a roely on surfsacc anchoring only
for the formation of monodownain sample as the magnetic field cannot
be applied during thé measurenents hence 1t ig likely that near the
nematlc isotropic transitions tgmpemtaré, tite samples may not

remain ideally monodomain,

Table 3,30

OC and ( OC” - OC‘L )

' _
L x 10%% em ' ( oCp = A= 10%4¢n?
+ Caleulated ' Vuk's/ ! Caleculated { Haller's 'Haller's
Sample t from bond ¢Neugebaversi grom bond ¢ Process i process
{ polariza=~ appreach o polarizas , (Voks? v {Nouge=
' s Dility r {Ysotropiec o bilidy ' data) . 1 bauers'
N « liguid) N v ; s data)

i, 5968 34,84 ° 34,61 18,42 22,80 18,30
2, DPeRP 43,14 32,09 47,8 33

E B .



Refragtive dndices (mc » mg} ot difforent teppersiture of sample B

- 5008
Q‘w“uq“bmmm‘moﬂwwm-‘mmm mmmmmmm ‘Yu-'nummm..gw
¥ o ¥ ) ~ % - 2. @ F] Ans g
: 6907 8 ., sm@oR -, 5461 ¢ . 4138 8
¥ ) .
] aow con v s Twco o W e SR o Mqu B B At cme ey Ban o LAV T
ﬁeiﬂp - ~?¢ n [ : ¥ 5 2 v LY * - ,
Sn v By v 8 I r © ¢ O v @ 3y By 1 By
-—-m'ma- --u mmm-«fuamwmummmmm Nely  RR wee  ax r0a  guee UGS GRS AWl O GRS

32.5 14522 14725 14533 1.741 1,538 1,752 1571 14810
36 14522 14720 14533 1.736  1.538 1,747 1.571 1,805
40 14522 AT #5353 14731 14538 1.742 1,571 1,799
44,5 14522 14709 14533 14725 14538 1776 4571 1.79%
43 - 1,522 1,702 1.533 14798 14538 14729 14571 1.796
5255  1.525 14695 1.536 14711 1541 . 14722 1575 1.778
57 14529 1685 1,540 1,701  1.545 1,712 1579  1.748
6145 . 14554 14673 1545 14689 1,550 14700 14585 1,755
66 14540 14859 1.551 148715 1.556  1.684 1.592  1.738
67 1545 1,651 1,556 1,666  2.561 9677 1,599  1.7%0
76 1,591 1,393 1,600 14638

75 4580 1.592 1899 4.677
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Table S.25

Refroctive indices ( M )} of sample BPCPP at different wavelength ( 2 )

P S R TSt A DO U . SR
Wwo% % oM L oM b ome M L Te oy om o T
100 1.483  1.846 1,499 14862 1,511 . 1.874 . 1.546  1.909
110 1,483 1.842 1,499 14858 - 1.511 1.870 . 1.546 1,905
120 1,483 - 1,837 1,499 1.853  1.511 1.865  1.546 1,900
130 1.486 © 14831 1.502°  1.847-  1.514 . 1.860 . 1549 1.895
140 1,490 1.826 1.506°  1.842 1,518 . 1.854 . 1.553 1.8839
150 . 1.494  1.820 1.51C  1.836 1.522 . 1.848 1,557 1.883
160 1.498 1.814 1.514  1.830 1.526  1.842  1.56% 1,877
170 1.502 1,808 1.518 1.824  1.5%0 1..535' 1.565 1.871
180, 1.506 1,802 1.522 1,818 1,534 . 1.830 . 1.569  1.865
190 1511 1.796 1527  1.812 1,539 1.824  1.574 1.859
200 1.516. 1,799 1,532 1.806 1.544 1.818  1.579 1.853
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- ‘ TABLE 326

Density ({O ), polarizability (&) and orientational order parameter ( <P2> ) of 50CB

~2-. T ) o 1 ° B R I R
BN [ 1 ' ' X X - { =
I P Y 6907 A X 5761 A X 5451 A X 4358 A
%( / % % I b % J{ 1 % { X
Temp. i(gm; . . : ( .
(%c) IemB) § 9<o Ao <P2>§ %o § 0<e §<P2>§ O<o i o(e §<p2>§ 0<o § O<e §<P2>

'32.5 1.067  23.84 45.13 .6325 29.30 45.93 .6325 29.48 46.53 .6321 30.73 49.60 .6310
36 1.0665 28.89 44.33 .6190. 29.35 45.63 .6192 29.53 46.23 .6191 30.79 49.28 .6194
40  1.066  28.94 44,53 .6054 29.40.45.34 .6059 29.59 45.87 .6036 30.85 48.92 .6054
44.5 1.0642 29.03 44.22 .5898 - 20.49 45.03 .5907 29.67 45.63 .5914 30.94 43.69 .5945
48 1.0628 29.11 43.96 .5767 29.57 44.77 .5779 29.75 45.37 .5789 31.02 48.44 .5834
53.5 1.0608 29.42 43.58 .5498 29.83 44.39 .5516 30.06 44.99 .5533 31.40 47.91 .5532
57  1.0573  29.85 43.05 .5124 30.32 43.86 .5150 30.50 44.47 .5177 31.86 47.21 .5140
61.5 1.0523 30.39 42.50 .4699 30.86 43.31 .4734 31.04 43.92 .4772 32.47 46.40 .4657
66 1.0414 31.37 41.78 .4040 31.84 42.60 .4091 32.02 43.21 .4147 '33.55 45.57..4024

67 1.0310 32.01 41.71 .3767 32.48 42.54 .3825 32.67 43.16 .3839 34.33 45.43 .3720

X o and o(e are in units 10"240m3



Tabl e '3.21

R

c

Density ( £ ) and orientational order raraneters ( < Pa > ) of zample BPOPP(Tuks® appmach)

K, @and o, are in unite 10728 o3

. Density: 5907 2 e 5780 R : 5461 R , 475;_3 1 ean
TomDe | (F) dBmmmm e mm e &~*~:~-~~kﬁﬁw
in ogremfeme 1 oL, DL, v Ay, Vo, o L e W § ol
S EUR e e e e e e e e e .
100 .885  36.58 T3.45  B7.62  T4d2 3838 T5.14 40.59  T7.20  +768
140 824 36461 73439 BTB83  TAIF  3BeBD TS.H1 T 4080 T7.08 +763
120 377 37.04 T5.27 38,05 74426 38483 74,99 41,05  77.08 796
190 873 37.46 72.95  38.51 7394  39.28  T4.TT 41,52 T6.8T <744
140 368 38,03 7297 39209  T3.97  39.87 7451 42,12 76463 #7123
150 863 38.62 72,49 39.69  73.50  40.47  74.25 42,73 7638 705
160 857 3027 72,30 40233 73.32 41413 T4.07 43,80 76422 689
170 «351 39.92 7211 40.99 T3:13 41.72 75489 44,08 T6.06 ST
180 846  40.53 T1.83 41261 72,86 42.42  73.63 44,72 T5.81 1652
190  .840  41.28 TI60 42,37 T2.64  $3.6%  45.49 95.49 15.68  ¥Em6d2
200 353 41,98 69.48 42,18  T0.B1  42.5T  T1ST 45.25 T3.74  «612
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!Eag e 2229
l’al\ari‘zabni‘ty at different teﬁperatnro fron Neugebruer Nethod sf FSample. Bprcpp
e

% ; K 0 e v e A A

[

- W @

100 3897  68.67 40.06  69.54  40.87  70.18 43.99  72.00
A0 39.18 £8.66 40.25  69.54 - 41.06 70.19 43.2 72.0
120 39,34 65,59  40.45  69.47 41,26 70.12 4361 71,98
1% 3975 €8.36  40.86 6925  41.68 69,99 44.03  T1.86
140 . 40.28 68.27 439 69.17 42,21 69.83 4457 T3
L 150  40.82 63,09 . 4193  69.01 42.76 63.68 45.13  T1.60
160 418 65.01  42.53 €892 43,36  69.60 45.76 155
a0 4201 67.91 43,14  §8.84 43,97 69.53 46.35  T1.50
180 - 42.57 §T.75  43.70 68.69 44,54 69.38  46.94  T1.3Y
190 45.26  67.64 444G 68.59 - 45.24 69,29 47.65  71.31
200 43.T1 65.82 4410 66,97 44.92  67.66  A7.39  69.65

oly . amel olp e muwl& ’10—22755 -
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