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Ultra-Compact Short Pulse and Coherent Teraherts (THz) Light Source Using
Super-radiance

Urakawa, Junji
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Laser pulse energy of third harmonic generation of 800nm became 2.7mJ from 1.0mJ
with 90 femtosec at gun cathode and the pulse was within 1.0% in regard to pointing and energy stability.
After 90 fs electron single bunch and 4 micro-bunch train were generated and accelerated upto 8MeV, the
characteristics of broadband and quasi-monochromatic radiation due to transition and Smith-Purcell
radiation were measured. By tuning the micro-bunch spacing to the THz wavelength, it is possible to
generate a narrowband coherent THz wave. Depending on whether an ideal Comb beam can be formed in the RF
gun by high gradient acceleration, super-radiance Beak power from the small wiggler (30cm) with five
period reaches about 10MW peak power at 1pC/micro-bunch and about 100MW peak power at 10pC/micro-bunch.
We confirmed the Super-radiation experimentally. Innovative THz light source applications can be
developed soon through international cooperative network.
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