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RF CONTROL OF ICR PROTON LINAC
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ABSTRACT

At the ICR Kyoto University, the proton linac has been developed. The RF high power is fed into the
cavity from the klystron and the RF pulse width is 65 psec. The RF amplitude and the phase in the cavity
are affected by the beam loading and the pulse shape of the klystron cathode voltage. The fast RF
stabilization system are required to accelerate the high current beam stably.

The stabilization system consists of the auto level control (ALC) and the phase locked loop (PLL). The
designed band width is more than 1 MHz. The main modules of the circuit are the PIN diode attenuator,
the fast phase detector, the phase shifter and the wideband feedback amplifier. The variation of the RF
amplitude and the RF phase are 0.5 % with ALC and 5° with PLL, respectively.
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Klystron L-5773 (Litton)
RF frequency 433.3+1 MHz
Peak power 1.1 MW (Max.)
Pulse width 65 uSec

Duty factor 1 % (Max.)
Cathode voltage 90 kV

Gain 41 dB (typical)
Efficiency 56 % (typical)
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K-6 ALC. PLL®#E (10usec/div, 4°div)
(a) RF Amplitude with ALC and without ALC.
(b) RF phase with PLL and without PLL.
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