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Abstract

The 125 MeV electron linac at Laboratory for Electron Beam Research and Application (LEBRA) has operated for
approximately 1100 h in 2017. The electron beam acceleration time was approximately 515 h which is about 30 % longer
than that in 2016 though the machine operation time in term of the klystron heater power supplies decreased. The #1
klystron was renewed in December 2017 since the output RF window of the old one was damaged due to dielectric
breakdowns, enabling the operation at an RF pulse width of 20 pus. In December 2017, a new terahertz-wave transport
line was constructed in collaboration with AIST to use the coherent edge radiation generated at the exit of the 45° bending
magnet located downstream of the free electron laser (FEL) undulator for users’ experiments and the electron beam
diagnostics. Demagnetization of the undulator permanent magnets was found by the field measurements using a Gauss
meter, which is considered a cause of the FEL power deterioration in recent operations.
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Figure 2: Share of the machine time (outer circle) and the
beam acceleration time (inner circle) assigned to each
application.
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Figure 3: New terahertz-wave transport line of the
coherent edge radiation generated at the exit of the 45°
bending magnet located downstream of the FEL undulator
(left). The mirror driving system to alternate the two
reflecting mirrors (right).
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Figure 4: Long term behavior of the FEL output power.
The vertical solid lines show the timing the resonator
mirrors were renewed.
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Figure 5: Distribution of the alternative magnetic field
amplitude normalized to the average values over the 10
periods near the exit of the undulator. Nearly 1/3 of the
total length at the beam entrance side (left side) has been
found demagnetized by the measurement in 2017.
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