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Hierarchical Dynamic Heterogeneity and Topological Phase Transitions

Yamamoto, Jun
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I paid attention to structure in hierarchical structure of the soft matter
and static & dynamic inhomogeneities in three different scales (micro, meso, macro), relations and
combination of the static and dynamic structure in the different space scale of the tog and bottom
scales. | try to understood the origin of structure and dynamics of the new structure by controlling

the static dynamic state of each scale.



(ORZA=T4

DDS B(
A( ) B( ) 3

DDS
3
4 ).
DDS Q.
©)
1)
DDS
PEO
PLC

y o ) 2

c(

DDS

@. (LCSM)
(PEO-PLC) a
100°C
PEO-PLC
60°C 2
1 1 LCSM
LCSM
@. (LCSM)
LCSM
1 LCSM
o 100nm 500nm
r 1 @)
o
0 d
60nm
600 -
data
= = = filting
£ 400 et
E 200 -
U | i
0 0.4 0.8 1.2
weight ratio
1 LCSM r o
®.
VH

VH
IVH

Ivn



2 (Ae2)

S Ae
IVH S IVH oC S
2 Imin
LCSM
)
480nm 40.5°C
N-Iso ( ~42°C)
N-Iso Landau-De Gennes
i(T)
2
480nm
1
120nm i
1.6 =
T, r=480nm
oy r=120nm
1.2 f= 5 o=0 il
- aaog, Dg=21  =—--—
= Vg, b
o3 |
— 08 o
: ] Crn, =
0.4 : 0,
1 L |
0 o
30 35 40 45 50
Temperature [*C)
2 480nm 120nm
i(T) KKLZ
S
@.
VH
( )
LCSM
VH
3 LCSM VH
30°C a = 0.28
0.1ms 10ms
2

(~0.1-1ms)
(~10ms)
R P
':_;': o
S o8t f
2 0.6 | % -
E o
2 04} | -
3 1
=] 0.2 i a8 i

=]

-Eﬁ [’] 1 Lo tea !
0.001 0.1 10 1000
Time [ms]

3 LCSM VH
2 (

) «C ) «C )
() C-director
@.

3
( )
( 4

)

(C-director) 2
SmC
(4 )
C-director
C-director
11-(4°
-cyanobiphenyl-4-yloxy) undecyl

pentadecafluorooctanoate(BI)

2H-perfluoro-5,8,11,14-tetramethyl-3,6,9,12,15-

pentaoxaoctadecane Owt%~50wt%
SmC



C-director

C-director
B3 Y B3/y

09000 % ®0g0

00090000090

09000 % %000

09069000009

4 (i) Schematic drawing of a hyper swollen
smectic C  liquid crystal, and (i)
Microphotograph in SmC of BI mixed with
66.6wt% perfluorinated oil.
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5 Dispersion relations for the twist mode of
C-director in the mixtures containing Owt%,
35wt% and 50wt% solvent.
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6 The dependence of B3/y on the volume
fraction of BI with various mixing ratio of
perfluorinated oil.
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7 Left: a real image of a used metal mask.
Center: a Average scattered light intensity profile.
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