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Abstract

In the low-emittance electron source development, we started operational test of the 500 kV pulsed thermionic gun in
the end of 2003, where we have performed series of emittance measurements!’. Typical value of the transverse
emittance was 1.1 m.mm.mrad at 1 Amp. peak, 2 nsec time-slice in micro-sec beam, 500 kV gap voltage. It satisfies the
required emittance value for the future X-FEL machine based on SASE at Angstrom region. For the next step, we are
designing beam bunching system using sub-harmonic buncher. As the high-gradient accelerator development, we are
preparing the high power test of the Choke-Mode type accelerator structure”™. About the undulator, the first model of
the in-vacuum type FEL undulator (15 mm pitch) was manufacture and tuned. We applied a minor change in the hanger
structure to obtain superior stability. We are doing various R&Ds in parallel, such as the laser beam alignment system,
precise water temperature control systemm, automatic control system using PLC ¥ and trigger timing system of sub-
pico-second precision.
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Beam Profile

&5.6 mm
(FWHM)

Beam Energy : 500 keV
Beam Current : 1.0 A (peak)
Pulse Width : 3 us (FWHM)

Experiment: 1.1 t.mm.mrad at Gun
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