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We present the recent advances achieved on the design, fabrication, and experimental validation of THz all-
dielectric optical devices for beam tailoring and phase front shaping. There is a growing interest on optical
components and devices for THz beam tailoring and controlled manipulation over its amplitude, phase and
polarization states for probing and controlling a variety of complex phenomena[1]. Advanced electromagnetic
field profiles can be attained under the controlled manipulation of spatial amplitude and/or phase over the plane
of incidence. Some examples include plasmonic structures using graphene-based hybrid waveguides, axially
symmetric wave plates using liquid crystals or intrinsically birefringent crystals and optical elements using
periodically structured dielectric interfaces. The birefringence associated with the use of periodic structures is
called “form birefringence” and has been widely applied to realize various THz optical components and devices
[2]. We first realized a A/4 plate as the main design element (Figure 1.a). The form-birefringence concept and its
possible adaptation to additive manufacturing techniques were analytically evaluated and experimentally
measured by THz time domain spectroscopy and polarization-sensitive imaging techniques. The full position-
dependent electric field spatial maps and the corresponding polarization distribution maps were acquired. Then,
we adapted this concept to realize a large surface area phase shifter plate (Figure 1.b) consisting of two wave plate
zones coupled in a perpendicular orientation and enabling the creation of quasi-ideal phase retardation in between
the two planes with a good uniformity [3]. Finally, we realized a g-plate (Figure 1.c) consisting of space-variant
slabs enabling the realization of radial and azimuthal vector beams at discrete frequency intervals [4].
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Figure 1. The realized THz Optical devices a) /4 wave plate b) Phase Shifter plate c) g-Plate
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