This article was downloaded by: [Tomsk State University of Control Systems
and Radio]

On: 23 February 2013, At: 05:50

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Molecular Crystals and Liquid
Crystals

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl16

The Anisotropic Refractive
Indices Of Mbba

Roger Chang *

# Rockwell International Science Center, Thousand
o P g Oaks, California

Version of record first published: 28 Mar 2007.

To cite this article: Roger Chang (1976): The Anisotropic Refractive Indices Of Mbba,
Molecular Crystals and Liquid Crystals, 34:3, 65-69

To link to this article: http://dx.doi.org/10.1080/15421407608083887

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to

date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.



http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/15421407608083887
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 05:50 23 February 2013

Mol. Cryst. Lig. Cryst., Vol. 34 (Letters), pp. 65-69
© 1976 Gordon and Breach Science Publishers Ltd.
Printed in U.S.A.

THE ANISOTROPIC REFRACTIVE INDICES OF MBBA

ROGER CHANG
Rockwell International Science Center,
Thousand QOaks, California

(Submitted for publication May 20, 1976)

The anisotropic refractive indices of MBBA at room tem-
perature from optical interference measurements were
re-evaluated using the exact formula for wavelength dis-
persion. This re-evaluation brings into agreement all
the published results on the subject by various invest'i-
gators employing different measuring techniques.

We have reported our initial results on the anisotropic
refractive indices of MBBA at room temperature from optical
interference measurements.(1,2) In these investigations the
transmitted intensity versus wavelength of light (polarizer
and analyzer parallel and at an angle of w/4 with respect to
the 1iquid crystal director) shows oscillations where the
phase difference between each two consecutive oscillations is
2n. The exact formula for the phase shift between each two
consecutive oscillations is,

An An
)\.l B

ond AR (1)

2

where d is the film thickness; A1, A2 are the wavelengths of
the two consecutive peak (or valley) positions; Any; are the

corresponding birefringences (an = ny3-n1, njt and ny being
the refractive index parallel and perpendicu%ar to the liquid
crystal director) at wavelengths A7 and A2. In our earlier
communications(1,2) we made the approximation Anyq = A0y, =
Any, and equation (1) becomes

1 1T\ _ -
ZWdAnA(}q - —G) = 2m, A= X2 (2)

The approximation given by equation (2) overestimates the bi-
refringence (an) values by about 20 to 30 percent in the red
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region. At shorter wavelengths, however, the errors intro-
duced can be substantial.(3) The exact equation (1) was used
in our later investigations of the oriﬁntational order para-
meters of nematic liquid crystals.(4:5 Very recently,
Kuczynski and Stry]a?G) reported an interference method for
the determination of refractive indices and birefringence of
nematic liquid crystals. These investigators are probably not
aware of our earlier work discussed in references (1) and (2).
They used the same approximate equation (2) for birefringence
calculations. The results are erroneous. We feel that a re-
evaluation of our earlier data in terms of the exact equation
(1) is in order. Equation (1) can be rearranged to give,

Ai+l (3)
A A

An
_ [
An = a""

i i+l
where ). and Ai+ are the consecutive wavelength positions of
the peaks (or va11eys) of the spectrophotometer trace. Equa-
tion (3) says that the birefringence at successive lower or
higher wavelengths can be obtained exactly from a known value
of the birefringence at any given wavelength. The best esti-
mated values of the refractive indices and birefringence of
MBBA at room temperat%re 522°C) from ours as well as other
published information(7s8) are nyy = 1.76, n, = 1.54,

An = 0.22, at » = 6300 to 6500 A. Provided with this infor-
mation, we recalculated the refractive indices and birefrin-
gences of MBBA at room temperature from the data presented in
reference (2) using the exact equation (1). The results shown
in Tables I and II are in substantial agreement with thos
reported previously by Brunet-Germain(7) and Haller et a1(8).
We conclude the following: (a) The exact equation (1) must
be used for birefringence ca]cuzation . (b) Optical inter-
ference technique reported herell.2,6) is a very useful one

in evaluating quantitatively the anisotropic refractive indice
and dispersion of these indices of liquid crystals. (c)
Existing published results on the refractive indices of MBBA
by various techniques are in good agreement.
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TABLE 1.

ALA

6398
6348
6298
6251

6205
6160
6115
6073
6031
5992
5954
5915
5877

O 0O 0 0O 0O o0 O o0 0 o0 o o o

Dispersion of Birefringence of MBBA (22°C)
from Optical Interference Measurements

AN

.220
221
.221°
222
223
224
225
.226
227
.228
.228°
229
.230
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ALA

5806
5703
5608
5515
5413
5399
5346
5296
5200
5143
5100
5001
4946

An

O O O O O O O o O o O O O

.232
.235
.238
.240
.244
. 248
.252
.256
.258
.261
.267
.270
.275

ALA

4900
4850
4802
4750
4700
4652
4601
4550
4500
4450
4400
4350
4300

O 0O O OO0 o0 o o 0O o o O o

An

.280
.285
.290
.294
.299
.303
.307
311
.315
.318
.322
.325
.328
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TABLE 2.  Re-evaluation of n,; and n, of MBBA (22°C)

from Transmission Measureniénts

—— Calculated =—— ~0bserved =
A.micron  nq, n n TT¥]/TIf4 TT§,/TT* an
(k=5x10"")
0.44 1.901 1.578 1.685 0.947 0.950 0.322
0.46 1.881 1.573  1.675 0.95] 0.968 0.308
0.48 1.858 1.568 1.664 0.956 0.972 0.290
0.50 1.834 1.563 1.653 0.961 0.975 0.271
0.55 1.796 1.554 1.634 0.968 0.983 0.242
0.60 1.775 1.548 1.623 0.972 0.981 0.227
0.65 1.762 1.543 1.616 0.974 0.985 0.219
0.70 1.753  1.540 1.611 0.976 0.986 0.213
(a) n-= %—n]] + %’"L
(b) TT;]/TTI is ratio of transmitted intensity for parallel

polarization to that for perpendicular polarization.

k is the assumed absorption coefficient for both paralle’
and perpendicular polarizations.
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