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Abstract

The X-ray Free Electron Laser facility SACLA at SPring-8 in Hyogo consists of two linacs of 8 GeV and 800 MeV.
It supplies beams to two hard X-ray FEL beamlines, one soft X-ray FEL beamline, and the SPring-8 storage ring. For
the 476 MHz booster cavity, which requires high stability and reliability, we have traditionally used a 100 kW pulsed RF
source with an Inductive Output Tube (IOT). However, due to the decreasing operational range and increasing difficulty
in obtaining maintenance parts for the aging IOTs, we have been transitioning to solid state amplifiers (SSAs). These
SSAs, which combine the outputs of multiple amplifier modules, can continue operation even if some of them fail and
are also easier to replace on a module-by-module basis. Additionally, since they do not use high voltage like IOTs,
they are expected to have higher fault tolerance. At the 8 GeV linac, we have installed a SSA in a way that allows
switching between the existing IOTs and the new SSA, and have been operating with the SSA since early last fisical year.
Furthermore, the production of another SSA for the 800 MeV linac has been completed, and we are conducting test runs
before their actual installation. This article will introduce the current status of SSA installation, as well as performance

and stability measurement results.
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Figure 1: Schematic view of SACLA and SCSS+.
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Figure 4: Schematic layout of the existing IOT, the in-
stalled solid state amplifier and the RF coaxial switch.

Figure 5: Photo of the RF source selector.

Figure 2: Block diagram (top) and the actual photo (bot-
tom) of the amplifier.
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Figure 3: RF output power as a function of the input RF
power.
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Figure 6: Pulse by pulse stability of amplitude (left) and
phase (right). Obtained stability is 0.007 % and 0.022 de-
gree in rms, respectively.
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Figure 7: Obtained pulse energy of FEL as a funciton
of amplitude (left) and phase (right) of 476 MHz cavity
pickup, respectively.

Figure 8: Actual photo of the amplifier for SCSS+.
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Figure 9: RF output power (blue) and input current (red)
as a function of the input RF power.
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Figure 10: Pulse by pulse stability of amplitude (left) and
phase (right). Obtained stability is 0.020 % and 0.016 de-
gree in rms, respectively.
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