
Kerr effect in vertically aligned deformed helix ferroelectric 

liquid crystals 
A. K. Srivastava,

1
 E.P. Pozhidaev,

1, 2
 Alexei D. Kiselev,

3,1 
V.G. Chigrinov

1
 and H.-S. 

Kwok
1
 

1) State Key Laboratory on Advanced Displays and Optoelectronics Technologies, Department of 

Electronic and Computer Engineering, Hong Kong University of Science and Technology, Clear Water 

Bay, Kowloon, Hong Kong 

2) P.N. Lebedev Physical Institute of the Russian Academy of Sciences, Leninskiy pr. 53, Moscow, 

119991 Russia 

3) Institute of Physics, National Academy of Sciences of Ukraine, prospekt Nauki 46, 03680 Kiev, 

Ukraine 

 

We disclose the vertically aligned deformed helix ferroelectric liquid crystal (VADHFLC) 

whose Kerr constant (Kkerr ~144 nm/V
2 
at λ = 543 nm) is one order of magnitude higher than 

any other value previously reported for liquid crystalline structures. Under certain conditions, 

the phase modulation with ellipticity less than 0:05 over the range of continuous and 

hysteresis free electric adjustment of the phase shift from zero to 2 have been obtained at 

sub-kilohertz frequency. (fgi. 1) 
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Fig. 1. Dependence of the light reflectance of a 18 μm thick VADHFLC cell on 

square of electric field E2 (Solid circles). Measurements were carried out in the 

reflective mode with crossed polarizer and analyzer at temperature 55 ° C, wave-

length λ = 632.8 nm, electro optical response frequency 500Hz and Insert: Electro 

optical response of the VADHFLC cell (red curve at the bottom) under the applied 

alternating signal (blue curve on the top). 


