
FIG. 1. ODFs (f) for AF (a) and the tip of V (b).
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Comment on ‘‘Probable Langevin-Like Director
Reorientation in an Interface-Induced Disordered
SmC�-Like State of Liquid Crystals Characterized
by Frustration between Ferro- and
Antiferroelectricity’’

Recently, Hayashi et al. [1,2] reported the polarized
Raman scattering in thin homogeneous smectic liquid
crystal (LC) cells showing the thresholdless, hysteresis
free V-shaped switching, which is the controversial topic
of the nature of the switching between ferroelectric (F)
and antiferroelectric (AF) states in certain smectic LCs
[1–4]. From the polarized Raman scattering, they re-
ported that the Mitsui mixture shows orientational ran-
domization of local in-plane directors at the tip of V,
while one compound of the Inui mixture shows collective
motion, as confirmed previously [3,4]. However, their
interpretation for determining the orientational distribu-
tion functions (ODFs) lacks consideration for the distri-
bution of tilt angle � and for polar ordering of azimuthal
angle � distribution, related to second harmonic genera-
tion (SHG / jhsin3�ij2) at the tip of V [3].

In this Comment, we suggest more reasonable and
unrestricted ODFs from the simultaneous analysis of
the axial and polar orders by using the maximum entropy
method (MEM) [5,6] with an appropriate Gaussian dis-
tribution of exp����� �0�

2=2�2	 in the tilt angle �. At a
given temperature, �0 and � are considered as constant
values. For MEM of the � distribution, we considered the
molecular mean-field potential of

�v��� 
 �1 sin�� �2 cos�� �3cos
2�� �4sin

2�;

(1)

where �is are the strengths of the interlayer interactions
for synclinic and anticlinic ordering with respect to the
smectic layer. Note that the Langevin-type random dis-
tribution can be realized only when all �is are zero.

Simultaneous simulation for the Mitsui mixture at
40 �C has been made for the AF phase at 0 V, the field-
induced F phase at 5.5 V, and the tip of V. The best
simulation gives common information of tilt angle dis-
tribution �0 
 32:7�, � 
 12:2�, and layer tilt � 
 18:7�

with �is for each phase: for AF �1 
 0:00, �2 
 �0:01,
�3 
 2:22, and �4 
 �0:64; for F �1 
 1:33, �2 
 6:32,
�3 
 �2:16, and �4 
 1:85; and for V �1 
 4:71, �2 

21:90, �3 
 20:86, and �4 
 5:79. We confirmed that all
these �is give almost exactly the same values as those of
hP2iexp and hP4iexp for AF, F, and V. From these �is, we
deduced the ODFs for AF and V. Figure 1(a) clearly
shows that anticlinic ordering (�max 
 0� and 180�) is
realized in AF. The ODF for V [Fig. 1(b)] clearly shows
that the fairly large amount of LCs (76%) orients along
its easy axis of � 
 90� on the smectic cone with F
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ordering. Note that a relatively small amount of LCs
(23%) orient reversely along � 
 �90� with F order-
ing. It indicates that there are two collective azimuthal
rotations (clockwise and counterclockwise) around the
smectic cone. Because of the layer tilt, one of the collec-
tive motions along � 
 90� is dominant. Finally, it is
noted that the nonzero value of hsin3�isim ’ 0:39 for V is
also consistent with the observation of sharp increases of
SHG intensities at the tip of V. Therefore, it is clear that
the Mitsui mixture also exhibits collectivelike motions
on the smectic cone, which is in contrast to the Langevin-
like broad distribution, suggested by Hayashi et al.
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