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Research and development of a dielectric laser acceleration technique using
far-infrared light.

Satoh, Daisuke
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To realize an ultra-compact, high-energy electron linear accelerator with
high acceleration efficiency, we have promoted the development of a dielectric laser acceleration
technique using the optical electric field of far-infrared light. In this study, we devised a new
dielectric laser acceleration structure called a dielectric coaxial taper structure, which can be
applied to electron acceleration in the energy range from the low-B to the speed of light with an
axisymmetric acceleration mode. By applying femtosecond laser processing technology to the
fabrication of dielectric accelerating structures, we have succeeded in fabricating the dielectric
periodic structures at far-infrared wavelength for a few tens of cycles in about a few 10 minutes.
Finally, the beamline design and development of beamline components suitable for test bench of the
dielectric laser acceleration were completed.
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