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Abstract

The spherical-cavity-type pulse compressor has been developed for the KEKB electron-positron injector linac and
gradually installed into the line. The pulse compressor sometimes needs a detuning function, which makes the high-power
transmission skipping over the cavity of the pulse compressor. A detuner with a rod diameter of 9 mm was reported in
PASJ2022. The prototype was tested in high power and the performance was confirmed but the rod insertion is so deep
as beyond the center of the spherical cavity. We understood that an improved design is better be developed for the stable
operation considering the mechanical vulnerability hiding in the long coaxial rod-type detuner. In this paper is presented
the design improvement with using a thicker rod of 16 mm in diameter. The insertion can be reduced to the point being
30mm ahead of the cavity center, and the residual power going into the cavity will be more reduced by 10 dB than that

of the prototype.
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Figure 1: Measured frequency (green square) and Q value
(red circle) of the storage mode in SCPC as function of
detuner insertion. Q_cavity, Q_Rs(SUS), and Q_RsX2.5
are intrinsic cavity Q value, Q value due to stainless-steel
rod and that assuming larger rod surface resistance by a
factor 2.5, respectively.
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Figure 2: Simulation geometry and TE, ;> mode seen from
the circular wave guide at the right end.
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Figure 3: Frequency variation as a function of rod insertion
(Left). Frequency shifts of the positive and negative peaks
as a function of rod diameter (Right).
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Figure 4: Left: Q value due to rod wall loss in addition to
that of cavity wall loss. Right: Measured Q values with
9mm-diameter rod (gray square) and fitting (green broken
line).
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Figure 5: Frequency detuning curve (left) and assumed Q
value (right) for simulation as a function of rod insertion.
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Figure 6: Suppression of power into the cavity as rod
insertion. Color coding is used for rod diameters: blue=9,
gray=12, red=16mm and green=20mm.
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Table 1. New Design Parameters

Insertion mm
delF (MHz) MHz -4.5 +12 -7 -12
QL 60000 | 15000 | 54000 18500 |55000 | 53000
B 2.7 0.25 2.5 0.3
€ (gzi) -170 | 115 | 250 140
1-|Gamma| "2 dB -46 —44 -50 -44
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