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Abstract

Project Title Development of a femtosecond X-ray source.
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Abstract

Femtosecond electron and photon pulses are crucial for study dynamic study in ultrafast
processes. Such short electron pulses can be used directly for femtosecond time-resolved
experiments or used as a source to produce equally short electromagnetic radiation pulses via
certain kind of radiation production processes. At the Fast Neutron Research Facility (FNRF), a
femtosecond electron source has been developed. The system consists of a thermionic RF-gun, an
alpha-magnet, a linear accelerator and beam transport components. Up to 900 mA of beam current
with maximum energy of 3 MeV can be obtained from the RF-gun. The beam current ~ 400 mA is
available obtained after the energy selection in the alpha magnet and ~ 150 mA was obtained after
the beam was accelerated to 15-17 MeV.

At the transition radiation (TR) experimental station, TR was emitted when electrons
passed through the interface between vacuum and Al-foil. Since high intensity coherent radiation
was emitted at a wavelength longer than the electron-pulse-length, detectable TR signal in the far-
infrared suggested that the electron pulses were shorter than 10 picosecond. The short electron
pulses were then converted to X-ray pulses at the experimental station located at the end of the
beam line. X-rays emitted from electrons were noticed by mean of observing the monitoring screen
made from phosphor becoming fluorescent. Analyses of 1-30 keV X-ray spectra displayed
characteristic X-ray peaks; K¢ of nickel, Ly and Lg of lead and Kq of Molybdenum. These
characteristic peaks are occurred as consequences of atomic exitation of surrounding materials by

Bremsstrahlung X-ray emitted from the electron pulses.



