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Abstract
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A pulse compressor operated at S-band frequency for SuperKEKB was designed. The design is originated from the
spherical-cavity-type pulse compressor developed at Tsinghua University. We improved the design mostly aiming at an
operation in a stable operation for long term at higher average power. The prototype system is under construction. We
present the various key design considerations on storage cavity such as the thermal deformation due to full power
operation amounts to 4 um and resulting frequency variation of 90 kHz small enough to cold-startup process, and the
alignment tolerance between two hemispheres to be less than 0.1 mm to make the two degenerate modes to be close

enough in frequency for normal operation.
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Table 1: Electrical Design Parameters
Project KEKB SuperKEKB
Frequency [MHz] 2856 2856
Coupling 6.4 6.4
RF Pulse width [us] 4 4
Compressed pulse width [us] 1 1
Rep. rate [Hz] 50 50
Cavity shape Cylinder Spherical
Number of cavities 2 1
Qo 1x10° 1x10°
Mode TEo1s TE12
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Figure 1: Resonant frequencies of the spherical cavity with
a radius of 127.9 mm. Suffixes in mode names are m and
n.
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Figure 2: Field patterns of the operating mode. E-field in
the vertical cross section, E-field in the horizontal cross
section and H-field in the vertical cross section in order
from left to right.
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Figure 3: Mode convertor from TE;p mode in a WR284
rectangular waveguide to TE;; mode in a circular
waveguide.

3. FEEHIE

3.1 HEAILO BRI R

SuperKEKB TOIEHE A F1/\U—Th 5 40 MW Z4H
TEE W E AN EICINZ T2 eI, Ty ZEiRMNICE T
E—RBENVRT v T L% {l_ﬁéﬁf@%} EM%@
K2 MERHES A 4 \R U, KIS0 5HE912,
B E HOOLRE G LD BTN EOZEN D5,

g

g

E-field

I MIN=0

H-field

Figure 4: Magnitude of surface fields: (right) electric field
and (left) magnetic field. Color coding is in linear scale.

Table 2: Surface Fields at 40 MW Input

Location Electric field  Magnetic field
[MV/m] [kA/m]
Coupling hole (Present) 31.9 212
Coupling hole (Tsinghua) 36.7 246
WR284 6.0 11.6
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Figure 5: Surface loss along a lateral line of the inner wall.
Horizontal axis is the contour length from top of the sphere
to the coupling hole at bottom.
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Figure 6: Schematic view (left) and cross-sectional view
(right) of the present SCPC.
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Figure 7: Frequencies (top) and Q value (bottom) of the
cavity composed of two hemispheres with finite
misalignment between each axis.
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Figure 8: Left: electric field when the detuning rod is fully
inserted. Right: Frequency and Qy versus insertion length.
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Figure 9: Medium-machined hemisphere with a coupling
hole.
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Figure 10: Left: Experimental setup for RF measurement
of the sphere cavity composed of two hemispheres.
Linearly polarized TE; mode in the cylindrical waveguide
is used for exciting the spherical cavity mode. Right: Mode
convertor from TE;) mode in rectangular waveguide to
TE; mode in the circular waveguide.
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Figure 11: Top: Sii(f) in LogMag plot over 10 MHz.
Bottom: Polar plot of the Si1(f).
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Table 3: RF Measurement Results

Frequency error fmeas _ freal -0.14 MHz
Intrinsic Q value Qo™eas / Qo 62 %
Coupling Qexmeas / Qex cal 91 %
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