Tunable Spiral Zone Plates for THz Vortex Optical Beam Generation
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The optical vortex which characterized by the helical wavefront has been attracted attention for multiple applications due to its unique properties. To extend the range of applications where the vortex can be used, tunable structures are highly required. In this work, we propose a spiral zone plates based of the carbon nanotubes (CNT) thin film and deposed on the elastomers which are used for optical vortex generation in the THz frequency range. We studied the intensity field structure near the focus point of the different CNT spirals using the backward-wave oscillator THz imaging technique, supported by numerical simulations based on the scalar theory of diffraction. Moreover, several approaches could be used for manipulation and control of the vortex parameters. In one of them, we combined two spirals and rotated them with respect to one another, having the ability to change the topological charge of the vortex and spatially split the beam into several beams depending onto the rotation angle. On the other side the stretchable polymer film makes possible to tune the geometry of the spiral zone plate and its focus position by the mechanical stretch by analogy with our previous work [1]. These findings open remarkable opportunities for advanced optics based on twistronic and sretchtronics concepts.
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