T0O03 Proceedings of the 3rd Annual Meeting of Particle Accelerator Society of Japan
And the 31th Linear Accelerator Meeting in Japan (August 2-4, 2006, Sendai Japan)

Sub-pico-second Trigger and Phase Control for SCSS

Yuji Otake®, Hirokazu Maesaka®, Takashi Ohshima®, Naoyasu Hosoda®, Toru Fukui ®,
Toru Ohata®, Tumoru Shintake”, and SCSS Prototype Accelerator Group
A RIKEN, Harima Institute
1-1-1 Kouto, Sayo-tyou, Sayo-gun, Hyogo, 679-5148, Japan
B) Japan Synchrotron Radiation Research Institute (JASRI/SPring-8)
1-1-1 Kouto, Sayo-tyou, Sayo-gun, Hyogo, 679-5198, Japan

Abstract

At RIKEN, Harima Institute, the project (SCSS) of X-FEL is in progress. The accelerator for this project comprises a
500 kV thermonic electron gun, 238 and 476 MHz Sub-harmonic-bunchers, 2856 and 5712 MHz accelerator guides,
and in-vacuum undulators. To date, the 250 MeV test electron linac has been built and tested to evaluate feasibility of
X-FEL at SPring-8. A time jitter of the order of ten femto-seconds is required to the timing system of the X-FEL linac,
because of a beam pulse width of several ten femto-seconds. But, achieving this jitter value is so difficult by the present
electronics technology. Therefore, the time jitter of sub-pico-seconds as a development target was tentatively employed,
because the beam pulse width of the test linac is several pico-seconds. This jitter value had reality to be able to achieve
by the present technology. In accordance with the target, we developed a very low noise master signal generator that
generates 238 MHz and 5712 MHz RF signals, a master trigger VME module having output pulses synchronized by
238 MHz, and a trigger delay VME module synchronized by 5712 MHz. The time jitter of the delay module is less than
700 fs, and the SSB noise of the 5712 MHz master signal generator is less than -120 dBc at 1 kHz from the carrier
signal. These values are enough for our present requirement. The beam stability based on the AM noise theory in the
FEL linac is discussed.
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