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ABSTRACT

A high-brightness, high-current and low-emittance electron beam is required for advanced
applications of accelerators, such as high power and short wavelength free electron lasers. Since
normalizedbeam emittance is not damped in a linac, both generation of a low emittance beam and
acceleration of a low emittance beam without emittance growth are important. A high-brightness
electron-gun under development at the KEK Test Linac addresses the former goal and this study,
how to suppress the emittance growth at the pre-injector, addresses the latter. Simulation by
PARMELA shows that emittance growth is strongly affected by beam size at each key component,
such as the pre-buncher and the buncher. A new magnetic field distribution of focussing coils
which yields small emittance growth rate is also discussed.
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