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Generation of soft X-ray by the technique of THz-ICS

Miho Shimada
Accelerator Laboratory, High Energy Accelerator Research Organization (KEK)

One of the features of ERL is the short electron bunch operation with a high repetition rate. If the
bunch length is much shorter than the cutoff wavelength, the intense Coherent Synchrotron Radiation
(CSR) is emitted at the bending magnet. From this point of view, we proposed the Inverse Compton
Scattering (ICS) using CSR in THz region to produce a short pulse soft X-ray at the MeV class ERL.
In the proposal, THz-CSR collected by the magic mirror or the optical cavity is focused on the
following electron bunch for ICS. The expected pulse duration of the soft X-ray is almost the same
with the bunch length; 100 fs - 1 ps. At a 60 — 200 MeV ERL, 10*° phs./pulse can be expected with
the energy range of 0.04 — 4 keV.
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(b) Optical Cavity
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Electron Charge o,/c Spot size CSR energy X ray energy Ny
energy [MeV] [nC] [ps] [mm X mm] [mlJ] K [keV] [phs/pulse]
60 0.077 0.1 0.3 xX0.3 0.14 0.013 0.4 1 % 104
60 0.5 | 3X3 0.6 0.009 0.04 4% 104
200 0.2 0.1 0.3 xX0.3 1.0 0.034 4 2 % 10°
200 | | 3X3 2.5 0.017 04 3% 109
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