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Abstract

In the J-PARC RCS, magnetic alloy (MA) loaded rf cavities are employed to achieve a high accelerating voltage and
to realize the dual harmonic operation, where a single cavity is driven by the fundamental accelerating rf and the second
harmonic. The cavity is driven by a class-AB push-pull tetrode amplifier. R&D for a high power balun to mitigate the
unbalanced output voltages of two tubes is undergoing. The balun is a rf transformer, which consists of a MA core and
high voltage cables. In application to the RCS rf system, the maximum rf voltage is very high in the order of 15kV and
suppression of corona dischages is a key. We presentthe techniques to suppress corona discharges. Also, cooling methods

of the balun and cables are discussed.
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Figure 1: A simplified circuit diagram of the cavity and the
final stage amplifier®!. The DC-cut capacitors are omitted.
The balun (red) is connected in parallel.

Figure 2: Corona discharge of the MA balunl>!.
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Figure 3: Voltage waveforms with the second harmonic 1f at B,i, + 2, 6,20 ms (from left to right).(Red) VT1, (light
blue) VT2, (blue) counter-phase, and (green) in-phase. Upper plots are without beam, lower plots are with beam at the

intensity of 8.3 x 103 ppp.
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Figure 4: (Left) the prototype balun before molding, (right)
after molding and insalled in the amplifier.
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Figure 5: Voltage waveforms with the balun. (from left to
right).(Red) VT1, (light blue) VT2, (blue) counter-phase,
and (green) in-phase.
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Figure 6: The balun was broken by the discharge inside.
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Figure 7: (Left) another prototype balun, (right) it is dipped
in fluorinert.

Figure 8: Temperature distribution with rf power.
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