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Abstract

A prototype of the spherical-cavity pulse compressor (SCPC) was developed, which can be used for replacing the
presently operating SLED’s of KEK electron-positron injector linac. It has the same electrical parameters and the same
waveguide flanges and flange position as those of the SLED. Since two degenerate TE 1> modes with a phase difference
of 90 degrees in the spherical cavity are used, two features, firstly the cavity resonance parameters seeing from the opening
to the cavity, and secondly the two modes entering to this opening with the same amplitude and 90 degree phase difference,
are the most important features to realize the SCPC system. These important features in mind, we report the measurements
in various stages of the fabrication of the prototype system. The SCPC was successfully completed and is under high
power conditioning.
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Figure 1: Left: Electric field snap shot of the TE{1> mode
# toshiyasu.higo@kek.jp of SCPC. Right: Cut view of SCPC.
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Figure 2: Left: Frequency vs dimensions, rcav (cavity
radius) and fleq (full length of cylindrical part at
equator), right: coupling beta vs. rch (radius of coupling
hole)
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Figure 3: Control idea of the cavity resonant frequency through all the fabrication stages and until full-power operation.
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Figure 4: Matching characteristics of the mode
convertor from the rectangular wave guide TE o mode
to the circular wave guide TE; mode.
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Figure 5: Left: Two hemispheres are being set to make
a spherical cavity, right: mode convertor is set on top of
the circular wave guide, ready to measure cavity
resonance from circular wave guide.
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Figure 6: Sy reflection measurement of the cavity mode
by the setup in Fig. 5. Left: examples of two lightly
degenerate modes seen from a mode convertor set at 0
and 45 degrees w.r.t. one of the modes.
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Figure 7: Left: Frequency tuning by a dimple tuner,
right: frequency variations due to mutual offsets
between the two hemispheres.
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Figure 8: Characteristics of the wave guide mode

convertor: measured S-parameters, transmission from
MC from the circular wave guide to the rectangular
wave guide.
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Figure 9: Measurement setup of the SCPC system. The
SCPC body is set on a girder and wave guide adapters
were mounted by clamping. In the back are seen a
network analyzer (straight back) and pulse-response
measurement instruments (back left).
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Figure 15: Typical pulse response of the SCPC system.
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