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Optical polarization vortex generation by
means of a liquid cristal microdisplay

Current liquid crystal technology allows the production of microdisplays
(LCD, Liquid Crystal Displays), with a typical size of 1 or 2 square
centimetres, and with resolutions in the order of 1000x1000 pixels.
These displays can  be used in the field of diffractive optics for the
generation of novel programmable optical diffractive elements.
Researchers from the UAB Department of Physics have collaborated
with researchers from the University Miguel Hernández of Elche (Spain),
University of Buenos Aires (Argentina) and University de La Frontera
(Chile), in the study of a simple polarization diffractive element that , in
the diffraction field, generates a periodic structure of polarization
vortices.

Optical vortices are points in which either the phase or the state of polarization of a wavefront
remains undefined. The wavefront adopts then zero intensity at these points. Optical vortices are
lately receiving a great interest in the scientific community due to their singular physical and
mathematical properties, as well as for their use as elements to optically trap particles. In this
work we have proposed a polarization mask divided in four quadrants, like that shown in Fig. 1.
Light becomes linearly polarized in vertical direction in two quadrants and becomes horizontally
polarized in the other two.

https://www.uab.cat/web/uabdivulga-1345468981740.html


18/1/2021 Optical polarization vortex generation by means of a liquid cristal microdisplay - UABDivulga Barcelona Research & Innovation

https://www.uab.cat/web/news-detail/optical-polarization-vortex-generation-by-means-of-a-liquid-cristal-microdisplay-1345680342044.html?articleId=11… 2/2

View low-bandwidth version

Figure 2 shows the wavefront generated by this diffraction screen when it is illuminated with
linearly polarized light oriented at 45º. Figures 2(a), 2(b) and 2(c) show respectively the intensity
and the state of polarization. Some characteristic lines are observed in which the state of
polarization is either equal to the incident one (I lines) or the orthogonal state (H lines). A
polarization vortex is generated whenever these two types of lines cross. Figure 2(d) shows the
intensity when an analyzer is placed before the diffraction plane. The properties of the diffraction
pattern change as the analyzer is rotated (the angle � indicates the direction of the transmission
axis). These results have been reproduced by means of the microdisplay, in which the
polarization mask has been generated by addressing different voltages to different pixels.
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