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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. In the dual harmonic operation, the output
voltages of two tubes are unbalanced. By the unbalanced output voltage, we observe an increase of screen grid current of
one of the tubes, and the power consumption of the cavity tanks are also unbalanced. To balance the output voltage, high
power baluns using MA cores are under development. We present the development of the baluns and test results using the

RCS rf system.
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Figure 1: The operating principle of the MA bulun. This is
a low power balun using coaxial cables as normal cables.
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Figure 2: 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.
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Figure 3: The MA balun installed in the final stage ampli-
fier.
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Figure 4: Comparison of the impedance between without
and with the MA balun. (Top) push-pull mode, (bottom)
push-push mode.
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Figure 5: Voltage monitor waveforms with fundamental ac-
celerating harmonic only at By,;, +0 ms. (Red) VT1, (light
blue) VT2, (blue) counter-phase, and (green) in-phase.
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Figure 6: Voltage monitor waveforms with the second har-
monic rf at B, + 3 ms. (Red) VTI1, (light blue) VT2,
(blue) counter-phase, and (green) in-phase.
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Figure 7: A comparison of frequency spectrum of the in-
phase voltage components, without and with balun. Fairly
good reduction of the in-phase voltage component is ob-
served.
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Figure 8: A comparison of the screen grid current for the

voltage pattern with the second harmonic rf. (Top) without

balun, (bottom) with balun.

Figure 9: Discharge of the MA balun. Two consecutive
frames from the recorded video.
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