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HIGH POWER TEST OF S-BAND SPHERICAL-CAVITY TYPE PULSE COMPRESSOR
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Abstract

The rf pulse compressor is used for higher accelerating gradient in KEK electron-positron injector linac. A new S-band
spherical-cavity type pulse compressor (SCPC), which can replace the running SLED type one, was designed and
fabricated to meet the present system. The SCPC uses a single spherical cavity that stores two degenerate TE112 modes.
The input rf pulse length is 4us, and output pulse length is 1us with peak power gain of 6 in design. The prototype SCPC
generated an output rf pulse with peak power over 80MW, limited due to the high-power rf load. The peak power gain of
5.74 was achieved. This paper reports the result of the SCPC high-power test.
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Table 1: Pulse Compressor Design Parameters

SCPC SLED SCPC
(Super- (KEKB) (Tsinghua
KEKB) Univ.) [4]
Freq. [MHz] 2856 2856 2856
Rep. [Hz] 50 50
Pulse Width
(full/comp.) 40/1.0 4.0/1.0 3.6/03
[us]
Cavity Spherical, 1 ~ Cylindrical,2  Spherical, 1
Mode TE112 TEois TE12
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Figure 1: Electric Field patterns of the operating modes.
(a, b) Two degenerated modes calculated using CST-
Studio.
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Figure 2: Schematic view of the SCPC. It consists of two
hemispheres forming a spherical cavity, two components
covering the engraved water channels, and two
components for the mode converter.
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Figure 3: (a) Low power test setup, (b) Sz in complex—
plane plots, and (¢) output waveform (blue) and numerical
calculation (red).
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Figure 4: Photographs of (a) the installed SCPC, (b) high-
power rf loads and (c¢) a schematic view of high-power test
setup; (1) a signal generator, (2) a phase shifter, (3) a
klystron, (4) SCPC, (5) high-power rf loads, (6a-6d) rf
pickups before/after SCPC, (7) an 1Q demodulator.
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Figure 5: Summary of high-power test. RF power output of
SCPC (orange) and of klystron (blue). Pressure
measurement by cold cathode gauges located after klystron
separated by rf window (green), close to SCPC (red), and
high-power rf load (blue).
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Figure 6: Waveforms in the high-power test of the input
(blue), output (orange), and calculation with numerically
optimized cavity parameters (black). (up) RF powers,
(down) phases. The output phase jump at 3.1 us arises from
the difference between the resonance frequency of SCPC
and the operating frequency of the klystron.
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Figure 7: The input (blue) and output (orange) waveform
when the operating frequency of the klystron is modulated
to SCPC resonance frequency. (up) RF powers, (down)
phases.
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