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carriers in the liquid crystal and is explained by the extremely high anisotropy of the liquid crystal. The article provides an 
elementary theoretical model of this process. The dependences of the grating writing process on the spatial frequency of the 
interference field and the intensity of the recording beams are investigated. It was found that the spatial grating does not coin
cide with the interference field – the response of the medium is non-local. However, we do not associate this property with 
that in photorefractive crystals. In our case, a mechanism of purely geometric mismatch is more likely due to the peculiarity 
of the recording mechanism. One of the fundamental properties of the described processes is their independence from the 
wavelength of the recording radiation, which confirms the model of the recording mechanism we have chosen.
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Introduction
Liquid crystals (LC) with their unique ability to be reoriented by small electrical fields are promising photo

refractive media. It should be noted that the formation of permanent diffraction structures in the LC layer can 
be realised by different methods [1; 2].

First experimental observations of molecules orientation changes in a spatially inhomogeneous electri-
cal field under applied light wave were reported in works [3; 4]. These experiments were performed using 
dye-doped LCs. In [3] it was observed, that in LC doped with laser dyes the joint influence of photoexcited 
charge carriers and direct current (DC) electric field applied parallel to the director resulted in a reorienta-
tion of LC. I. Khoo and S. Slussarenko have found that a similar phenomenon is possible in LC doped with 
azo-dye without the applied external DC field (diffusion spatial charge formation mechanism [5]). In this 
case, the field of spatial charge created due to diffusion of photoexcited charge carriers in the inhomoge
neous light field was enough for effective reorientation of LC. In work [6], a dynamic grating was recorded 
for the first time in a cell with a pure nematic when a constant electric field was applied. It should be noted 
that in the case of applying a constant field, all processes develop in the region of the formation of a double 
charge layer. 

Model
It was shown in [5] that he mechanism of space charge field formation could be due to the Helfrich – Carr 

effect. Let us imagine that in a nematic LC the orientation was locally changed under the influence of DC 
electric field (fig. 1).

Fig. 1. Transversal field formation


