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I have measured the response of shear stress to sinusoidal electric fields under 
steady shear flow in the droplet dispersed phase of an immiscible liquid crystal/ polymer blend and 
analyzed it on the basis of the Maffettone-Minale model. It was obviously shown that the response 
function was not a type of simple relaxation but of damped oscillation, which was originated from the 
antisymmetrical parts of the velocity gradient tensor. Additionally chiral smectic liquid crystal 
elastomers were prepared and the macroscopic deformation induced by the application of electric field 
was investigated. The two-dimensional strain tensors in an elastomer film were quantitatively estimated 
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Fig. 1 Schematic the system combining a 
CSLM and a rheometer 
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Fig. 2  Expected behavior of mesogens by 
the contribution of (a) soft mode in SmA 
phase, (b) amplitude mode, and (c) phase 
(Nambu-Goldstone) mode in SmC* phase 
when an electric field is applied. n , k ,
and s  represent the director, layer 
normal, and smectic tilt angle respectively. 

 and  represent the field-induced 
changes in the tilt and the azimuthal angles, 
respectively. 



5. Response of shear stress to ac electric fields 
under steady shear flow in a droplet-dispersed 
phase, Yang Ho Na, Kohei Aida, Ryosuke Sakai, 
Toyoji Kakuchi, and Hiroshi Orihara, Phys. Rev. 
E, 2009, 80, 061803-1-7

6. Storage shear modulus of columnar structure 
formed in an immiscible polymer blend under 
electric fields, Kohei Aida, Yang Ho Na,
Tomoyuki Nagaya, and Hiroshi Orihara, Phys. 
Rev. E, 2009, 80, 041807-1-5 

11
.

“
” 58 2010

10 4 6

2
“

” 58
2010 10 4 6

3. K. Aida, Y. H. Na, H. Orihara, T. Nagaya, and 
S. Ujiie, “Coalescence of Polymer Droplets 
Subjected to Electric Fields”, International 
Symposium on Non-Equilibrium Soft Matter 
2010, 2010 8 17  20 , Nara Prefectural 
New Public Hall, Nara (Japan) 

4. Y. H. Na, Y. Aburaya, K. Hiraoka, S. Ujiie and 
H. Orihara, “Electromechanical Effect of Chiral 
Smectic Liquid-Crystalline”, International 
Symposium on Non-Equilibrium Soft Matter 
2010, 2010 8 17  20 , Nara Prefectural 
New Public Hall, Nara (Japan) 

5 Y. H. Na, Y. Aburaya, K. Hiraoka, S. Ujiie and 
H. Orihara, “Electromechanical Effect of Chiral 
Smectic Liquid-Crystalline”, 5th Pacific Rim 
Conference on Rheology (PRCR-5), 2010 8
1 6 , Hokkaido University,  Sapporo (Japan) 

6. K. Aida, Y. H. Na, H. Orihara, T. Nagaya, and 
S. Ujiie, “Coalescence of droplets in an 
Immiscible Polymer Blend under Electric Fields”, 
5th Pacific Rim Conference on Rheology 
(PRCR-5), 2010 8 1 6 , Hokkaido 
University,  Sapporo (Japan) 

7. “
ER

”
37 2010 5 13 14

8. “
”

A02 A04
 2010 3 26 27

9. Y. H. Na, “Effect of Electrical Response and 
Nanostructure of Chiral Smectic 
Liquid-Crystalline Elastomers”, SNU-HU Joint 
Symposium, November 20th, 2009, Seoul 
National University, Seoul (Korea) 

10. 
“

” 58 2009  9
16 ( ) 18 ( )

11. “

”

4 2009

(1)
NA YANGHO

00421991 

(2)

(3)


