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(a) (b)
Fig. 1 Layered structures of smectic phases of (a) BB-n (even) and (b)
BB-n (odd).
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(a) Illustration of bilayer smectic structure which may be

Fig. 2
formed from the main chain polymers in which two mesogenic
biphenyl moieties and two odd-numbered aliphatic chains are
sequenced in a regularly alternate fashion. Its space group (b) is
analogous to the crystallographic C,,. There are two fold axes
along the y-axis and mirror planes perpendicular to the x- and
z-axes. Since there is no mirror plane perpendicular to the two
fold axes, spontaneous polarization can be expected to arise
along the y-axis, i.e. in a tilted molecular direction in a layer.
The same packing symmetry of C,, can be expected for the
smectic liquid crystal formed from banana molecules as in (c).
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Fig. 3  Phase transition behavior in P-n-O-PIMB with n=4, 6-12, 14, 16.
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Fig. 4 X-ray diffraction patterns of the homeotropically aligned P-8-O-
PIMB by an irradiation of incident beam parallel to layers: (a) B2, (b)
B3 and (c) B4 phases (insets: enlarged view of small angle region).
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Fig. 5 (a) Undefined optical microscopic texture observed in B4 phase.

By a rotation of analyzer from the cross-polarization position,
however, two different domains with opposite sign of optical
rotation can be recognized by (b) clockwise rotation and (c)
counterclockwise rotation. The rotation angle is 5 degrees.
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(b)
(a) TGB-like helical structure and (b) nano-filament helical
structure proposed for B4.

Fig. 6
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Fig. 7 (a) Illustration of layer chirality induced by molecular tilting

of banana-shaped liquid crystal molecule. (b) Layer structures
constructed by different molecular orientations of banana-
shaped molecule: two homochiral layer structures of (+)- and
(—)-chiralities (left) and racemic layer structures with alternate
stacking of (+)-chiral and (—)-chiral layers (right). In each, the
interlayer polar correlation specifies ferro- (up) and antiferro-
electric structures (down).
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CD spectra observed in P-12-O-PIMB containing 10wt % of
chiral P-8-O-PIMB6*: (a) homochiral SmCAP4 and (b) racemic
SmCsP, of B2 phase, and (c) B4 phase. Homochiral SmCsPa
shows the clear negative CD peak while racemic SmCsPa no
CD peak. When the racemic SmCsPa was initially prepared
from isotropic melt and then cooled to the B4 phase, the
positive CD peak appeared around 380 nm as in (c). On heating
back to the B2 zone, the strong negative CD peak characteristic

Fig. 8

of the homochiral SmCaP, structure is detected. Hereafter,
the spectra (a) and (c) are altered upon temperature cycling
between B2 and B4.
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(a) Propeller-type of molecular conformation suggested by
(b) "C NMR spectral data for B2 phase of P-14-O-PIMB.
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Fig. 10 (a) Spontaneously modulated nematic phase for K3<0: conical
twist-bend helix with twofold degenerated twist (left or right)
and (b) its conical local director distributions of n- and bend
b-directors. Here n rotates along the z-axis on a revolution cone
with aperture 6, enabling the local bend b(z) to remain always
at its spontaneous value |b(z)|=|bs|. In achiral systems this
bend-twist texture is twofold degenerated, with both right-hand
and left-hand twist permitted. The twist is not spontaneous, but
imposed by the bend, enabling a kind of a “third dimension
escape” of n from the geometrical constraints.
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(b)

Fig. 11 Oriented 2D SAXS profiles of a) N1 and b) N2 phases. “B” is
the magnetic field direction.
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Fig. 12 Schematic illustrations of a) a twist-bend director distribution
alike Nrtg phase forming right-handed (blue) and left-handed
(red) heliconical ordering and b) a possible image of molecular
projection (shown by nail) and skyrmion-type 2D tetragonal
lattice model based on cylindrical arrays by neighboring
opposite helicity. The nails indicate the b-directors shown in
Fig. 10.
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