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Abstract 
In the X-ray free electron laser facility SACLA, to realize stable bunch compression process for an electron beam 

without emittance growth, an injector adopts a combination of an extremely low emittance thermionic gun and multi-
stage sub-harmonic RF cavities (238 MHz, 476 MHz and L-band) for velocity bunching. L-band accelerating structures 
were introduced to expand an RF acceptance. The two L-band accelerating structures of the APS type compress a 1 
MeV beam bunch and accelerate it up to 40 MeV. Each accelerating structure is fed into an RF power of 12 MW with a 
pulse width of 6 μs and a repetition rate of 60 pps. An L-band waveguide system employs a vacuum type without a 
circulator and thus it was carefully designed and fabricated to minimize RF reflection to a 30 MW klystron for its stable 
operation. The RF conditioning of the waveguide system and accelerating structures were completed in 20 days. After 
the RF conditioning, the stability performance of the RF cavities and accelerating structures were measured and turned 
out almost up to the satisfaction of the target values. 
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238 M SHB 14 kW 100 μs 6 days 
476 M Booster 120 kW 50 μs 7 days 
L-B Correction 5 kW 10 μs 2 days 
L-B APS acc. 12 MW 6 μs 20 days 
C-B Correction 10 MW 1 μs 7 days 
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Tolerance Measurement  

Voltage Phase Voltage Phase 

238 M SHB 0.01 % 0.01˚ 0.010 % 0.006˚ 
476 M Booster 0.01 % 0.02˚ 0.004 % 0.009˚ 
LB Correction 0.03 % 0.06˚ 0.02 % 0.02˚ 
L-B APS acc. 1 0.01 % 0.06˚ 0.06 % 0.03˚ 
L-B APS acc. 2 0.01 % 0.06˚ 0.03 % 0.05˚ 
C-B Correction 0.2 % 0.06˚ 0.06 % 0.05˚ 
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