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Techniques for fabrication of crystalline undulators
as an innovative intense source of �-rays
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High-intensity, monochromatic X and �-rays are a powerful tool for applied science in all fields. Free-Electrons
Lasers can generate soft X-rays. A magnetic undulator’s shortest possible oscillation period is ˜1 cm, which
restricts the photon energy to hundreds of keV at GeV-range electron energies. Inverse Compton Scattering,
which needs powerful lasers, may provide hard X-rays and �-rays.
An interesting alternative is crystalline undulators (CU), i.e., a periodically bent crystal in which channeled
charged particles follow the bending of the crystalline planes, thus generating e.m. radiation in analogy with
standard magnetic undulators. The oscillation period can be lowered to sub-millimetric size, resulting in tens
of MeV in photon energy using GeV electron beams[1]. A CU has the great advantage of being a passive and
highly sustainable element, requiring neither magnets nor intense lasers.
Different techniques for producing CU, by taking advantage of modern technologies, will be illustrated. The
grooving method[2], low-pressure chemical vapor deposition[3], ion implantation, and pulsed laser melting
can provide a periodic deformation field that leads to a periodic bending of the crystal structure.
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