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Abstract

The X-band pulsed klystron (Toshiba E37113) has been developed for the Compact Linear Collider (CLIC) project
for CERN. The klystron is designed to generate 6 MW of peak power with RF pulse width of 5 us at frequency of
11.9942 GHz. Four klystrons are planned to be used in the test stand, called Xbox-3, under construction at CERN. RF
power generated from the klystrons will be combined to 80 MW with 300 ns pulse width in the test stand. We
manufactured the first tube based on the design reported previously and tested the tube in August 2014. The first tube
achieved the target performance of 6 MW peak power with 5 ps pulse width. The beam voltage was 152 kV and the
efficiency was 41 %. Three tubes of the series production followed by the first tube also achieved the target
performance. In this report, we show the detailed results of the klystron tests.
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Figure 1: X-band pulsed klystron E37113.
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Table 1: Test Results of the First Tube

Parameters Unit Target Test results
RF Frequency GHz 11.9942 11.9942
Peak Output Power MW >6 6.0
Power Efficiency % >40 413
Power Gain dB >43 49.7
RF Pulse Width us 5 5
Pulse Repetition Rate pps 400 200
Peak Beam Voltage kv <175 152.4
Peak Beam Current A <115 96
Beam Perveance pA/V32 1.55 1.61
Drive Power w <300 64
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Figure 3: Waveforms of output power, drive power, beam
voltage and beam current. (RF pulse width: 5 ps)
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Figure 4: Saturated output characteristics. (Drive power:
at saturation, Dashed line: beam simulation result)
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Figure 5: Input-output characteristics.
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Figure 6: Waveforms of more than 160 kV beam voltage

operation of the first tube. Circles mean instabilities. (RF
pulse width: 2 ps)
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Figure 7: RF signal detected from oiltank port at more
than 160 kV beam voltage operation of the first tube. (RF
pulse width: 2 ps)
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Figure 8: Relationship between heater voltage and
oscillation start voltage of the first tube.
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Figure 9: Relationship between beam perveance and gun
oscillation start voltage or current.

BG4 58 OFMERERIT 2015 4 5 H~6 H
z jj'ml_/f\—o uit%ﬁffi%% Table 2 ;/T?‘o E/
Figure 10 {Z LEEEIT RS 2 fafn i ) FetE 2 1) 5
ﬁ@#%&&%pr# WEE LRI L B
FEMREN S DNz, F/7UVRIE 4 us KL FORER T
/L RF ) 7MW TEMET 5 Z & Z2RE8 L7,

- 1131 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

PASJ2015 THP062

Table 2: Test Results of Tubes of Series Production

Parameters Unit  Target Test results
2nd/ 3rd/ 4111
RF Frequency GHz 11.9942 11.9942
Peak Output Power MW >6 6.3/ 6.2/ 6.1
Power Efficiency % >40 42.2/ 43.6 /43.0
Power Gain dB >43 48.7/ 48.2/ 49.0
RF Pulse Width us 5 5
Pulse Repetition Rate  pps 400 200
Peak Beam Voltage 3% <175 155.5/ 154.5/ 154.5
Peak Beam Current A <115 94.2/ 91.8/ 92.4
Beam Perveance HA/V? 1.55 1.54/ 1.51/ 1.52
Drive Power \% <300 83/ 94/ 77
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Figure 10: Saturated output characteristics of four tubes.
(Drive power: at saturation, Dashed line: beam simulation
result)
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