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Abstract

The KEK e*/e* S-band LINAC, injects electron and positron beams with different energies into five storage rings. The
injection into SuperKEKB main rings requires especially high precision and stable beam delivery. Currently, utilize
rectangular RF signals generated by klystrons to compress and amplify their RF power by using pulse compressors. Due
to the waveform's sharp rise and gradual decay by the pulse compressor, energy and phase discrepancies occur to
accelerating multi-bunch beams, resulting in uneven beam quality. As a means to obtain ideal beam acceleration, it is
necessary to more precisely control the low-power RF signal input to the klystron. This report presents the method and
results of precise waveform generation tests using an arbitrary waveform generator.
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Figure 1: Layout of rf components.

Figure 2: PXI unit (IQ modulator and demodulator).
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Table 1: PXI Configuration

PXIe-1082 PXI chassis.

PXIe-5673E 6.6 GHz PXI Vector Signal Generator
PXle-5450 400 MS/s 1/Q Signal Generator
PXle-5611 1/Q Vector Modulator
PXlIe-5652 RF Signal Generator

PXlIe-5663E 6.6 GHz Vector Signal Analyzer
PXIe-5601 RF Downconvertor
PXIe-5622 16-Bit IF Digitizer
PXIe-5652 RF Signal Generator
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Figure 3: Signal generator/detector program.
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(a) Ideal output waveform (amplitude & phase)
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(b) Measured waveform (amplitude & phase)
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(¢) Optimized output waveform

Figure 4: Process of waveform shaping.
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(b) Waveform after shaping (only the phase)

Figure 5: Optimized klystron output RF signal.
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(a) 2bunch beam acceleration.
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(b) 4bunch beam acceleration.
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Figure 7: Generated RF waveform for multi bunch beam
(¢c) Output waveform (Klystron & pulse-compressor) acceleration.

Figure 6: RF waveform for multi bunch beam acceleration.
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