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Cherenkov diffraction radiation generated by 3D
printed plastic samples
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In this study, a series of experimental samples were produced using the fused filament fabrication technique.
The set comprised dielectric wafers printed from a variety of polymers, including polyethylene terephtha-
late glycol (PETG), polylactide (PLA), acrylonitrile butadiene styrene (ABS), high impact polystyrene (HIPS),
styrene-acrylonitrile (SAN) and PLA with differing concentrations of impurities, including copper, bronze,
carbon and wood fibre powder. A terahertz laser was applied to measure the refractive index and absorption
plus reflection coefficient. Based on the data obtained, the most optimal materials were selected, from which
test samples with a special geometry were manufactured for the ChDR generation.

A series of experiments was conducted at theMT-25microtron in Dubna to investigate the generation of ChDR
in the created sampleswhen the electron beampassed parallel to their surface. Subsequently, the super-radiant
spectrum of the generated radiation on several harmonic lines was investigated using a spectrum analyser.
The data obtained were compared with the ChDR generated under identical conditions by a Teflon radiator
manufactured by standard milling from cast material.
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