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Abstract

In SPring-8 Aungstrom Compact LAser (SACLA), to meet an increase of the number of experiments in the future,
we have been considered a developmet plan of a high-repetion linac. As a part of the plan, we have developed a high-
power rf system with a 120 pps repetition rate. For the high repetition system, we newly developed a PFN charger, a
modulator, a klystron, and an accelerating structure. The PFN charger was required not only the high stability of a
charging voltage, but also short settling time, because the interval between the RF pulses decreases by half from the
present 60 pps. To realize the fast stabilization, we introduce a digital control for the mode switching between coarse
charging and precise charging, and also introduced a pulse width modulation in a feedback control system for the
charging. In the modulator, we developed a highly efficient heat exchanger to suppressed the temperature increase of
insulation oil filled in the modulator tank. This development of the heat exchanger is to meet increase from 60 pps to
120 pps. Aa a result, the oil temperature was suppressed under 48 dgree Celsius at 120 pps operatition. We also
develped a disk-load type C-band accelerating structure. A high accelartor gradiant of 50 MV/m, with a 120 pps
repetition rate are realized in the strucuture. We succeeded the countinous operation of the high-power rf system for

more than 8 hours at 120 pps.
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Figure 1: Schimatic layout of the C-band accelerating
RF system and nominal specifications at 120pps
operation.
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Table 1: Specifications of the high Voltage Inverter
Chager

H 470 nF

Charging Voltage (max) 50 kV

Output power (max) 71 kW

Pulse repetition (max.) 120 pps

Pulse-to-pulse stability (50kV) <100 ppm (peak-peak)
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Figure 2:
charger.

Block diagram of the high precision PFN
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Figure 3 : Cross-sectional views of the stimulated flow
(vector) and temperature (color counter) of insulation oil
around the tranfomer. The left figure is a horizontally
mounted case, and the right figure is a vertically mounted
case.

Photograph of the PFN charger, and the
modulator power supply equipping the klystron in the test
stand.
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Figure 5 : The oil and water heat-exchanger placed at the
top of the modulator tank.
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Figure 6: Experimet. al., set-up of the disk-load C-band
accelerating strutcure in an RF test stand.
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