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ABSTRACT

Study on optimization of electron beam properties for generation of coherent
THz undulator radiation was conducted at the Plasma and Beam (PBP) Physics
Research Facility. The designed electromagnetic undulator used in this study has 30
periods with a period length of 64 mm and a pole gap of 10.5 mm. The undulator
parameter can be varied from 0.3 to 1 by changing the electric current of the conducting
coils. Optimizations of the electron beam properties, which include electron bunch
length, bunch charge, transverse beam emittance, kinetic energy and energy spread,
were performed to investigate the capability of electron production from the PBP-CMU
Linac system. This is also to estimate the possibility to produce the coherent undulator
radiation. Electron beam dynamics were studied by using programs PARMELA and
ELEGANT to simulate electrons’ motion in accelerator components along the beam
transport line. The simulation results show that optimal operating parameters of the
PBP-CMU Linac system that can provide the electron beam with high bunch charge,
low energy spread and short bunch length are the acceleration with the linac RF phase
of 87° with the alpha gradient of 209G/cm and the minimum energy filter of 2.1 MeV.
The electron beam at the experimental station for the optimal operating parameters has
the Gaussian fitting bunch length of 130 fs with the bunch charge of 104 pC and beam
emittances of 0.81 and 0.65mm.mrad for horizontal and vertical directions, respectively.

The calculation of the undulator radiation produced from the electron beam with these



properties shows that the average power of the coherent undulator radiation is about 50

times higher than the coherent transition radiation.
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