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Inhomogeneous light field, for example, could cause this change in the case of sinusoidal grating writing. 
The orientation disruption results in the local change of the conductivity of LC and the formation of a transver-
sal field component. The magnitude of this component can be defined as 
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The local change in the dielectric permittivity results in similar input
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where σ is the conductivity and ε is the permittivity (along and perpendicular to the long molecular axis); Ez 
is the external DC field; Ex, σ, Ex, ε are the transversal components of the electric field formed due to change of 
conductivity and permittivity, respectively; Θ is the director reorientation angle.

The transverse field formation, in turn, results in further LC molecules deflection and, as a result, leads to 
its further increase.

In [6] similar mechanism was demonstrated experimentally and high-efficiency dynamic holography gra-
tings recording were realised. Here we propose to use the orientational non-linearity as a starting reorientation 
mechanism [7]. The initial director orientation, caused by this non-linearity can be described as
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where Θ is the director reorientation angle; E is the light field intensity; α is the angle between light polarisa-
tion and director; ε is the dielectric permittivity; K is the Frank constant.

We can see from (3) that in case if the light field is a result of interference of two coherent beams then the 
director reorientation is modulated a similar way. However, such modulation can also be realised in case not 
only with light intensity change but also its polarisation. Such modulation is a result of an interference of two 
beams with perpendicular polarisations. 

This work describes the experimental realisation of such grating recording using the described above mecha-
nism. It should be mentioned here that for this polarisation recording the intensity of the light field remains 
homogeneous and all other possible mechanisms of grating recording are not considered. 

Experiment
The cell used consisted of two glass surfaces covered by conductive ITO layers and nematic LC 5CB (Merck, 

Great Britain), oriented homeotropically. Homeotropic orientation was induced by applying a layer of chlorosi-
lane on a surface of ITO and the consequent heating up to 160 °С. The cell thickness was determined by a 20 µm 
polymer spacer. 

Additionally, the cell was placed into the interference field of two wave YAG : Nd laser beams (λ = 0.53 µm, 
intensity of beam about 10 mW), laser beams and director of LC were in the beam incidence plane (fig. 2). The 
second beam was polarised perpendicular to the first one.

The DC electric field in a range from 0 to 6 V has been applied to the cell. The conductance of LC was about 
10–12 cm/Ohm and has not been changing under the light applied. 

Despite the absence of photoexcited charge carriers, light intensity modulation, and absorption at the wave-
length of 0.53 µm, we were able to register the self-diffraction, which appeared only under application of the 
external field of a certain value. These conditions were similar to the ones described in [4]. It is also important 
to mention that only one writing beam was taking part in process of self-diffraction as for o-wave there is no 

Fig. 2. Polarisation of optical field


