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Fig. 2.7.3. S-hematic representation of the position and orientation of
anisotropic molecules in (a) the isotropic, (b) the nematic, (¢) the smectic-A,
and (d) the smectic-C phases. The direction of average molecular alignment
in all but the isotropic phase is specified by a unit vector n. The layer normal
in the smectic phases is indicated by the unit vector N. In the smectic-4
phase, n is parallel to N, whereas in the smectic-C phase, it is not. In the text
N = e, is parallel to the z-axis. (¢) and (d) also show the arrangement of
molecules in the smectic planes in the smectic-A4 and -C phases. In the
smectic-C phase, the projections of molecular axes onto the plane
perpendicular to N align on average along the c-director.
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The Smectic C* Phase -
A Ferroelectric Liquid Crystal

P has equal magnitude but opposite sign for enantiomers

P along z x n = positive
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Point Defect in Sm C* Film
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FIG. 3. Ring relaxation. The phase of ¢, ¢(r, t), is shown (@)
for a five-layer film of DOBAMBC relaxing without a field.
The curves are fits to the first three terms of Eq. (4) using A, =
1349, A, = 0.29, A; = 1.15, and y/K = 2.0 X 10° s/cm? at
times 1; = 41.8,t, = 134.7,t; = 275.1, and t4 = 467.4 s. The
inset 1s a typical video image of a film of radius R during
relaxation. |
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(a) (b) ¢

FIG. 1. (a) The topological defect studied in these experi-
ments: a 2z (s=++1) point bend disclination in c(r), the 2D
nematic director field of a freely suspended smectic-C film. (b)
Appearance of the vortex of (a) in depolarized reflected light
microscopy (DRLM) [9]. The diameter of the illuminated area
is 1.8 mm. The film diameter is 3.7 mm.
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FIG. 2. (a) The trajectory of a defect over a 2-h time period _ | i(sec) | _
at 55.1°C. (b) Mean-square displacement vs time for the data FIG. 3. (a) The trajectory of a defect over a 2-h time period
in (a), giving a diffusion constant D=0.8%10"" cm?/sec. at 74.6°C. (b) Mean-sguare displacement vs time for the data

in (a). The saturation of (Ar®) at long times shows the effect of
the binding potential on the motion. '



Time Sequence of Defect Coursening

2 layer films at T= 80°C
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Stress Induced Transitions for the
Smectic C Phase to the Smectic A Phase
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Defects

Annihilation of Oppositely Charged
Topological
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Defect pairs have an attractive force between them:

k 2
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What is the nature of the movement of a point defect?

There is no mass transport, only the reorientation the c-director.

Rotational viscosity, n=1/u, is the source of the overdamping of
the force. The region in which rotation of the c-director occurs
is proportional to r resulting in an r dependence of pu:

-1
( > |

U= | In —
. Teore /
H. Pleiner, Phys. Rev A 37, 3986 (1988).
B. Yurke, A. N. Pargellis, T. Kovacs, and D. A. Huse, PRE 47, 1525 (1993).




What Information can be obtained
about the deterministic nature of the
attractive force from data like this?
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Separation Dependence of the
' Diffusion Constant

. = + = = -
- 2 + s . -
- - . - = -
- - - B = =
= = - £l = -
R G RS L R AT N N RN E R NSRRI N E RN AR N R RN N NN RN U R EEE PN AL b b ddddddd Midddddddnnnnnns e
- £l £l kS = El = -
H H a H H o -
E & s 5 5 = -
* = ¥ H = -
- - - " "
- - 5 - = - = - -
= = = & = " -
& = = n

Diffusion Constant, D

0 10 20 30 40

Seperation, r



Separation dependence of ku(r)
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From Yurke et. al. and Pleiner,
we were expecting to find:

100,

£ X =MO+ M1*InG) | \ eore

m =12.72 | But what we found was:
M1 =53.45 -
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FIG, 5. Particle and antiparticle positions at D¢=1000 on a

900X 500 system in two dimensions, The initial condition was
a uniform random distribution with py=0,05 as in Fig, 4.
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