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ABSTRACT

The 25 GeV linac of the Pohang Light Source(PLS)
is planed to be converted to a XFEL. The PAL XFEL
requires a new 1.2-GeV linac that will be combined to
the existing linac to increase a beam energy upto 3.7
GeV. The RF stability of 0.02 % is required for both
RF phase and amplitude to get the XFEL output. This
stability is mainly determined by a low level RF drive
system and klystron-modulators. The stability level of
the modulator has to be improved 10 times better to
meet the pulse stability of 0.02 %. The regulation
methods such as traditional de-Qing and precision
inverter charging technology are reviewed to find out
suitable upgrade scheme of the modulators.
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Fig. 1 XFEL linac layout
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Table 1 Specifications of modulator

Description Unit Value
Peak Power MW max 200
Average Power kW max 289
kW normal 48

Repetition Rate Hz max 180
Hz normal 30

Peak Output Voltage kV 400
Peak Output Current A 500
ESW us 5
Flat-top Width us 44
Charging Time ms 5.76
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Fig. 2 Circuit of the 200 MW modulator
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Fig. 3 Resonant charging method and high voltage
inverter charging method.
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Fig. 4 Pulse modulator circuit used high voltage
inver ter power supply
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Method Power Maker Regulation
SRI 8 kJ/sec GA 05 %
PWM 8 kJ/sec GA <025 %
PSRI 7 kJ/sec | Lamda-EMI 02 %
SRI 9 kJ/sec |Lamda-EMI| 4 % @IlkHz
SRI 375 kJ/sec |Lamda-EMI | 1 % @100 Hz
SRI 375 k]/sec | Toshiba 0.03% %
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