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Abstract

After the earthquake disaster in Tohoku, we had been required to reduce the operation frequency of the klystron
modulators to save electric power. Our modulator adopts a de-Qing circuit for charging a PFN circuit, whose voltage
decays along with the trigger interval time. Not to reduce the modulator output voltages, we invented the bi-periodic 4-
Hz operation of klystron modulators, which turns thyratrons on by alternative intervals of 100 ms and 400 ms. We
accelerate an electron beam on the RF power generated after the 100-ms interval. The bi-periodic 4-Hz operation results
in the gain of 2 kV in terms of the PFN voltage comparing with the normal isochronic 5-Hz operation. The PFN high-
voltage probes of our modulators show the aged deterioration causing the variations of voltage dividing ratio. The
preliminary installation of the new probe shows the improvement in the PFN stability. Now we are replacing all the
probes with the new ones. Our present power supply for thyratron heater and reserver is an AC power supply, which is
coarsely stabilized by a CVT. To reduce timing jitters or fluctuation in the turn-on of thyratron, we preliminarily
replaced one AC power supply with a DC stabilized power supply. The result presents that the timing variations of 120
ns were sufficiently reduced to 10 ns.
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Figure I:Important analog monitor signals and their
timing positions (Al Read) for the synchronized data
acquisition in the case of the bi-periodic 4-pps operation.
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Figure 2: New PFN-voltage probe installed in M16
klystron modulator.
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Figure 3: Variations of the M16 PFN voltage and klystron
pulse voltage before the renewal of a PFN probe.
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Figure 4: Variations of the M16 PFN voltage and klystron
pulse voltage after the renewal of a PFN probe.
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Figure 5: New thyratron DC power supply installed in
M10 and M 14 modulator.
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Figure 6: Correlation of the M14 thyratron timing and
reservoir voltage before the introduction of a DC PS for
thyratron heater and reservoir.
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Figure 7: Correlation of the M14 thyratron timing and
reservoir voltage after the introduction of a DC PS for
thyratron heater and reservoir.
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Figure 8: Trace of thyratron heater current trace before
the introduction of a DC PS for thyratron heater and
reserver.
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Figure 9: Trace of thyratron heater current trace after the
introduction of a DC PS for thyratron heater and reservoir.
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