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This scheme includes mirrors 6 and 7 as well as a dividing cube 13. To equalise the intensities of the waves 
involved in the interference, a neutral light filter 12 was installed on the path of the passed wave. The obtained 
interference pattern was recorded using camera 14.

Figure 1 shows images of the singular beam, which was used as a signal wave for recording the pulse holo
gram and the result of numerical modelling of the singular beam profile. As can be seen from the figure, the 
obtained beam has a «doughnut-like» of the spatial intensity distribution with a minimum in the center, which 
is characteristic of an optical vortex. 

The interference of an optical vortex and a plane wave in a bismuth silicate crystal resulted in the recording of 
the interference pattern shown in fig. 2, a, with a characteristic «fork». The obtained hologram can be reconstruc
ted by helium-neon laser radiation by selecting the correct angle of incidence of radiation according to the Bragg 
condition. As a result of diffraction, we form a diffracted beam, which is an optical vortex. Further, the classical 
interference scheme of topological charge determination is used by determining the number of splits (additional 
lines) and the direction of the «fork». Figure 2, b, shows the interference pattern of the past and diffracted beam 
of the helium-neon laser. As you can see, the number of splits and their direction coincides with the topological 
charge of the fork-like diffraction structure used to record the grating in the crystal.

Conclusions
To record and recover singular dynamic holograms in photorefractive bismuth silicate crystals, we have deve

loped an experimental scheme involving the use of a pulsed laser for record hologram and continuous laser light for 
its reconstruction. A static hologram, which is a fork-like diffraction grating was used as the source of the optical 
vortex. When light passes through it, an optical vortex propagates in the direction of the first order of diffraction. 
After reconstruction of the obtained dynamic hologram of the singular beam, two beams (the passed and the recon-
structed beams) were observed at the crystal exit. These beams were brought together and an interference pattern 
with a characteristic fork was recorded on the CD camera. A distinctive feature of this scheme is the use of the 
passed beam as a plane wave source for the interference analyses of the topological charge of the optical vortex. 
As many photorefractive crystals have optical activity, the use of two passing beams can compensate the effect of 
optical activity and obtain a high quality interference pattern with a high visibility value.
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Fig. 3. Scheme of the experimental setup for recording dynamic hologram  
of singular beam in bismuth silicate crystal:  

1 – Nd : YAG laser (second harmonic, 532 nm);  
2, 3, 4, 5, 6, 7 – mirrors; 8 – semi-transmitting mirror;  

9 – vortex grating (l = 1); 10 – BSO crystal; 11 – helium-neon laser (632.8 nm);  
12 – neutral optical filter; 13 – divide cube; 14 – CD camera


