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modulation of ̂ε. It could be noted, ε̂  is modulated only for e-wave and thus the diffraction is observed only 
for e-wave. The polarisation corresponds to the extraordinary wave in the geometry of the experiment (fig. 3), 
i. e. has an asymmetrical form.

To analyse the conditions of self-diffraction appearance the intensity of the first non-Bragg order was regis-
tered. The self-diffraction was appearing at voltages > 2.2 V. This complies well with the results of [5]. The dif-
fraction efficiency (maximum is about 1.5 %) showed a linear dependence on writing beams intensity (fig. 4).

The dependence of diffraction efficiency on spatial frequencies is shown in fig. 5. The maximum diffraction 
efficiency corresponds to a cell with a period of about 20 µm. The decrease of the diffraction efficiency at high 
frequencies is due, as in most cases of grating formation in LC cells, to elastic forces of LC that counterforce the 
grating formation. The decrease at low frequencies is possibly explained by the limited size of the writing beams, 
on the one hand, and by a reduction of the voltage of the induced space pseudo-charge field, on the other hand.

The fact that orientation non-linearity is not connected to absorption in LC leads to the fact that the de-
scribed phenomena can be observed not only for the light of He – Cd laser but also for almost any wavelength. 
We also have observed it using He – Ne laser (0.632 8 µm) and all generation lines of Ar+ laser. 

It is worth mentioning that for long (about 1–2 h) exposure under conditions of self-diffraction, the phenome-
na of permanent grating formation were observed: if applied electrical field remained the same it was pos sible to 
observe diffraction of the probe beam of He – Ne laser in the absence of writing beams. When the applied voltage 
was switched off the diffraction disappeared, but with repeated application of the voltage to the cell, the diffrac-
tion appeared again. It is possible, that long exposition under applied voltage leads to structural changes in the 
polymer at the cell surfaces. These changes have the character of the modulation, reflecting the interference field. 
This modulation itself is too weak to cause substantial diffraction, but due to the processes described above the 
grating amplification under the applied field appears. 

Fig. 3. Configuration of the experiment
Fig. 4. Linear dependence of diffraction  

efficiency on the intensity of writing beams

Fig. 5. Dependence of diffraction efficiency  
on spatial frequencies


