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Abstract

Flat-Top(FT) cavity in the ring cyclotron at RCNP was improved in March, 2014. The fine tuning system was
changed from the system with a cylindrical block (compensator) to the one with the shorting panels. Its purpose was to
make it easy to modify the frequency and to decrease the influence on the electric field and the impedance of the cavity
when the fine tuning works. The shorting panels not only change the resonant frequency but also modulate the
frequency and keep an impedance phase. The cylindrical block was also improved to be used in modifying the
accelerating electric field. The electric field in FT cavity was studied to design the improvement plan by the simulation
before this work. The new fine tuning system worked for a time but it is necessary to be optimized. The examination of
the electric field by the modified cylindrical block is in the planning stage.
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Figure 1: A whole view of the ring cyclotron at RCNP.
FT cavity, its power feeder, and the amplifier cabinets are
seen from the center to the lower right in the picture.

Table 1: Specification of FT Cavity
Type Single gap resonator
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Operating frequency | 90 — 156 MHz

Frequency tuning | Shorting panels
system
Max. output power 45kW

Max. gap voltage 70kV
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Figure 2: Schematic view of FT cavity in the ring
cyclotron at RCNP.
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Figure 3: Frequency variations by the fine tuning block
(compensator) at three resonant frequencies by the
simulation. It is noticeable that frequencies don’t vary in
the one direction when the fine tuning block goes into the
cavity.
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Figure 4: Differences of the electric field from a standard
one obtained by simulations when the old or new fine
tuning system works. The horizontal axis shows the
distance from the inner wall on the center line of the
cavity (the green line in Fig. 2). When the old system
(tuning block, blue line) moves 50mm, it varies 0.03MHz
in the frequency and modifies the electric field at 0.7% at
the maximum in the accelerating region. When the new
fine tuning system (shorting plates, red line) moves 2mm,
it varies 0.4MHz and modifies the electric field at 0.5% at
the maximum.

Table 2: Comparison between the Old and New Fine
Tuning Systems at around 150MHz by the Simulation

Oold New
Compensator | fine tuning
system system
Tuner action 135mm— U/D panels
85mm move Imm
(tip position) toward the
center
Af 0.03 MHz 0.4 MHz
A E(max) 0.7 % 0.5 %
A f/mm 0.5 kHz 0.3 MHz
Required
mechanical
resolution for 300 u m 0.5um
0.2kHz ( ldeg. in
the impedance)
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Figure 5: Simulated electric fields when the compensator
block enters the cavity at about 150MHz. The tip
positions of the block are 90mm(black), 160mm(red),
190mm(green), 196mm(blue), and 200mm(purple). The
electric field begins to vary extremely when the tip of the
block gets over 190mm.
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Figure 6: Photographs of contact fingers on the shorting
panel before and after the work.
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