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We studied thermal behavior of thermotropic liquid crystal materials by a high-sensitivity differential scanning
calorimetry. We report the results of precise heat capacity measurements on two types of materials: antiferroelectric
liquid crystal and bent-core liquid crystal. In the former case, phase transitions in chiral smectic-C subphases were
investigated. It was found that the transitions observed are intrinsically first order with a thermal hysteresis and little
thermal fluctuation. The effect of the thermal fluctuation from the smectic-A — smectic-C*, transition on the
smectic-C*, — smectic-C* transition was examined. For bent-core liquid crystal, our study focused on the thermal
property of the B4 phase exhibiting a novel helical nanofilament structure. A distinctive thermal behavior
characterizing the B4 structure was obtained upon cooling. Moreover we investigated a mixture system of bent-core
and rodlike molecules involving a nanophase-separated structure due to the asymmetric viscoelastic properties of two
components. We show that the technique plays a very powerful role for the study of liquid crystalline systems.
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Phase behavior of achiral rodlike molecules.
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Fig.2 Helical structure of a chiral smectic-C phase (upper)
[Adapted from ref.13] and schematic representations of
intermolecular layer arrangements in SmC*,, SmC*, SmC*p,,
SmC*gy;, and SmC*, phases (lower). [Adapted from ref.14].

Netsu Sokutei 40 (2) 2013



EE DSC OV —F b 'y 7 A EHTSE

L Fig2 1R L2 L 518, Bk mic#ETelc Lz -
T, ARATF v 7 OEEPRAZIZA LN D AMES
AL, ETORIKMAITSEABOE N iof%@ﬁﬁﬁ
Bﬂéo¥J1iT‘ 1L SmA AHOMIRMNIZIE, EES T A
L7 T SmC*, #H, SmC*#H, SmC*p, #H, SmC*p
m SmC*, FHDNEIZ 5 DOHPBLEEN D Z B FHALT
W5, Z 2T SmCH MHIFEE M OBR WL H AR EZ oD
2L, SmC*HITERE g B 72 D KX 7e b H A E Z R
T2%, 5560 LEABYNTIREIEE L Tl ZEL
T35, FHUTHL, SmC*pp & SmCH*pp IFFENEN 4B IO
3 EAMONEEE & 5, I bIKIERMAITEX 2 JEEMOKEG E
A CTH D SmC*, BB SN D, I HIC ﬁfi6?%
DRI 'Y BRONBRE, FF /L SmC BIKAHIC
é6ﬁh%%@§%ﬁ%m@ﬁﬁﬁﬁﬁm%@ﬁn%£ﬁ
B2 HDIZL TS, ZHHEIRMEOFTHEZ, SmC*,

& SmCHHIZFE Uit d b - Tnd & W) RN d 5,

ZF D7, SmC*, i DH SmCHHE~DEERIL, Lmbhn

TORDORBARERE L L L TR Y, —REB)LERNAEEH)
DB Y ED Y BPBER SN D ATREIED & 2 BULRV R TH

B, @k, ZHBRIRAICEIT % b AR A2k
TET D 72O DOF W e FIETIE X RETFch D, HilE LT
SMC*—SmC*FHIEf 1235 1F 2 0 X BREHTIC L » TH L
EHRAE YT ORI EENE Figld 1R L7z, BEHE, &K
WFETHHNWZWE TH Y, Figa(D)D C10, C11 B L UCI12
&%h%®EA%@ GERTHDH, ZOXHIITHE OWmED
FIECIRA IS L - C, AR D LAY Yy FIR
ﬁﬁ(*&%%)ﬁ%%b%mﬁﬁ%%fﬁﬁmcﬁﬁﬁ)
HEN~LBOEDIHETDHERSIN TN

T
1025
C10.80
C10.90

-
o

m Data
—8=06 | ]

000 002 004 006

LR {n-nyn,

1 1
0.005

(TAc'TyTAc

Bt

o

N WA OO N ©

0.000 0.010 0.015

Fig.3 Pitch evolution of pure compounds and mixtures of Cn.
The temperatures are normalized to Tac. The dashed lines are
used to mark jumps of pitch across the phase boundary.
[Adapted from ref.15].
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Fig.4 Antiferroelectric liquid crystal compounds used in this
work. (A) MHPBC (B) MHPOBC (C) 110HFBBBIM7
(I10HF) (D) nOTBBBIM7 (Cn, n=11,12) (E) LN36.
[Adapted from ref.9].
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Fig.5 Excess heat capacity near the SmA-SmC*,—~SmC*—
SmC*p,—SmC*p;—SmC*,  phases. Dashed line shows the
background contribution. The insets (A), (B) show the enlarged
views near the transition for C12. [Adapted from ref.9].
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Fig.6 Heat anomalies near the SmA-SmC*,—SmC* phase
transitions. Closed and open circles show heating and cooling
runs. Tac shows the SmA-SmC*, transition temperature. The
inset shows the SmC*-SmC*g;;—SmC*, phase transition for
LN36. [Adapted from ref.9].
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enantiomeric mixtures upon cooling. Data points are plotted
with lines connecting them. For X = 0.52, the SmC*-SmC*,
transition is observed ~384.5 K (not shown). It is to be noted
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Fig.9 Polar structures (left) and definition of chirality in tilted
smectic phase (right) of a chiral bent-core molecules. [Adapted
. nayer smectic layers

from ref.24]
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Fig.10 Schematic illustrations and freeze-fracture transmission
electron microscopy (FFTEM) images of the helical
nano-filament structure. [Adapted from ref.25].
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Fig.11 Phase diagram of a binary mixture of PSOPIMB and 5CB.

The chemical structures of the constituent molecules and
cartoons of the phase structures are also shown. [Adapted from
ref.27].
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Fig.12 DSC curves for pure PSOPIMB as a function of the

temperature. The temperature scan rate was *+0.05 K/min.
[Adapted from ref.30].
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