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ABSTRACT

A femtosecond electron source (SURIYA project) has been established at the
Plasma and Beam Physics Research Facility (PBP), formerly the Fast Neutron
Research Facility (FNRF), Chiang Mai University, Thailand. The aim of the project is
to generate short electron bunches in the order of femtoseconds for high intensity THz
radiation production as well as femtosecond parametric X-rays. The system consists
of an s-band thermionic RF electron gun, an alpha magnet as a magnetic bunch
compressor, a SLAC-type linear accelerator (linac), focusing and steering magnets.
Through the a-like trajectories in the alpha-magnet, higher energy electrons at the

head of the bunch follow a longer path while lower energy electrons follow the
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shorter one. The lower energy electrons, exiting at a later time, therefore have a
chance to catch up with the higher energy electrons in the front. The electron bunches
are then accelerated in a linear accelerator to 10 MeV and guided to the experimental
station where the bunches are compressed to less than 1 ps. The electron bunch length
can be determined using an autocorrelation of the coherent transition radiation emitted
from the electron bunches. The measurement results indicate an electron bunch length
of 6, ~ 200 fs which may be further reduced by lattice optimization.

The THz radiation is generated by the short electron bunches in the form of
coherent transition radiation. The frequency range of the radiation power spectrum
depends on the electron bunch length. The shorter the bunch length, the broader the
radiation can be generated. Coherent THz radiation up to 80 cm™ wavenumber can be
detected by a room temperature pyroelectric detector.

The THz radiation is used as a source of a transmission mode THz imaging
system which was successfully developed and tested. The performance of the system
is demonstrated through THz imaging of Al-foil patterns which reflect the THz
radiation and THz imaging of water content samples which absorb the radiation.
When the system is operated with a 178 um copper mesh filter, the system resolution

is limited to about 2 mm.
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