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ABSTRACT

A compact electron accelerator for using in the scientific research is developed at
the Institute of Advanced Energy, Kyoto University, Japan. The accelerator system
consists of a photocathode RF-gun, a chicane magnetic bunch compressor, focusing
quadrupole magnets and an undulator magnet for radiation generation. This accelerator
system is designed to produce electron beams with the energy of around 5 MeV, which
will be used as a source of terahertz free-electron lasers (THz-FELs) for materials science
applications. This thesis concentrates on study of the production of electron beam and the
measurements of the beam properties produced from the RF electron gun. The considered
electron beam properties are electron bunch charge, average energy and transverse
emittance value. In this study, the electron bunch charge was measured by using a Faraday
cup. The electron beam energy was measured by using a dipole magnet and a screen
station. The beam emittance measurement was performed by using the quadrupole scan
method. The study results show that the electron beam with an average energy of 4.5-4.7
MeV, a bunch charge of 50 pC and a transverse RMS emittance of around 06-0.8 mm-
mrad can be produced from this RF-gun by using the RF wave with a peak power of 9
MW and a laser injection phase of 40 degree, a laser pulse energy of 20 uJ and a solenoid

magnetic field of 200 mT.
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