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Abstract

Stable electron beam is essential for stable FEL operation. In Kyoto University MIR-FEL facility (KU-FEL), a BPM
(Beam Position Monitor) system consisting of six 4-button electrode type BPMs was installed for monitoring of the
electron beam position. The fluctuation of the electron beam position has been observed in horizontal and vertical
directions. The origin of the beam position fluctuation is not clarified. In horizontal direction, the main fluctuation
source is expected to be the energy fluctuation. As the one of candidate of the energy fluctuation, the cavity
temperature of the RF gun has been suspected because the gun is operated in detuned condition which enhances beam
energy dependence on the cavity temperature. Another candidate is the fluctuation of the RF power fed to the gun. The
both effects were experimentally investigated. We observed a small fluctuation of the beam energy corresponding the
cavity temperature fluctuation. A large fluctuation of the beam energy corresponding the large fluctuation of the RF
power was also observed. The large RF power fluctuation was induced by change of temperature of ferrite slabs in the
4-port circulator. A temperature-stabilized water circulation system will be prepared for the ferrite slabs to stabilize the

RF power fed to the RF gun.
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Figure 1: Layout sketch of KU-FEL.
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Figure 2: Effect of Cavity temperature on beam energy
(a) on clear day (b) on rainy day.
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Figure 3: Relation between Cooling Water and Klystron
High voltage.
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Figure 4: Circulation route of cooling water.
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Figure 5: Layout sketch of measuring system of the
behavior of circulator.
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Figure 6: RF input power relative to (a) cooling water or
(b)beam position at BPM#2.
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Figure 7: Structure of 4-port waveguide circulator.
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