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Transition Radiation (TR) can be produced when short electron pulses traverse a vacuum-metal
interface. Properties of TR emitted from a single electron can be evaluated from available equations with
proper modifications to match the experimental conditions. The properties of TR emitted from. an electron
puise, however, composed of several radiation emissions and thus can be complicated. At a wavelength
longer than or comparable to the pulse length, the TR is emitted coherently. The coherent radiation
intensity scales with the square of the number of electron per pulse and its radiation spectrum is
determined by the Fourier transform of the electron pulse distribution squared. The coherent TR from
some picosecond electron pulses is of great interest as a potential high intensity THz or far-infrared
radiation source. Moreover, coherence information of the radiation can be characterized to determine
electron puise lengths. In this study, angular and spectral distributions of the radiation emitted from
electron pulses with various parameters have been investigated. The theoritical and experimental efforts
reported here are directed toward developing ways to analyze coherent transition radiation properties to
be used for beam diagnostics (pulse length and beam emittance) or used as a radiation source. The
measurement results have agreed very well with the prediction, thus demonstrating the feasibility of these
theoretical analyses. Development of theoretical analysis combining beam dynamics simulation and
radiation emission simulation should be carried on in order fo obtain the best prediction of the TR

properties at the experimental station.





