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First light at the Israeli superradiant THz free
electron laser

Tuesday, 9 May 2023 16:30 (2 hours)

We report a first observation of terahertz super radiant emission from the Israeli Free Electron Laser. This is
the first demonstration of a THz source based on the scheme of coherent spontaneous superradiant emission
by an ultra-short e-beam bunch [1].
The FEL is driven by a compact (64 cm long) Hybrid photo-cathode RF gun, emitting a beam of electron with
kinetic energy of 3.5 to 8.5 MeV [2]. At 6 MeV, the Undulator emission has a frequency of app 3.5 THz. A
chirp-based bunching scheme produces a 100 fs pulse in the center of the undulator, which is less than half
a period of the emitted radiation (290 fs). This produces superradiance, a phenomenon where the electrons
emit coherently in phase with each other. In this situation the radiation fields emitted by the electrons add
up. Thus, the total energy of the radiation is proportional to the square of the electrons number (current) and
not proportional to the current as in a conventional spontaneous emitter.
This principle provides a significant advantage over THz FEL schemes based on SASE [3], since the energy is
proportional to the number of electrons squared, and thus comparable THz radiation energies (we measured
at first attempt ˜30 nJ per pulse) can be obtained with a very compact accelerator and a short wiggler.
In the framework of our FEL user center of the Ministry of Science, we aim to apply our special THz source
to provide high energy tunable radiation to users in a wide range of disciplines.
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