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HIGH GRADIENT TEST OF THE SUPERCONDUCTING RF GUN (PROTOTYPE #1)
WITH CHOKE STRUCTURE
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Abstract

Superconducting RF (SRF) guns hold the promise to generate high current and low emittance beam. The SRF gun
has been developed for the KEK 3GeV ERL project. The prototype #1 cavity was produced to check the RF structure
of the accelerating cell, cathode plug and choke cell. Vertical test has been carries out done 5 times. The surface peak
electric field of the accelerating cell achieved the target performance. The attenuation of the choke cell was determined
-30 dB by 2" and 3™ vertical test. The surface peak electric field with the choke cell and the cathode plug reached 54
MV/m. The Qo value was slightly lower than that of the target value 4.5X 10°. The results of vertical tests and

discussed in this paper.
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Table 1: Target Parameters

Beam Energy 2 MeV
RF frequency 1.3 GHz
Beam current 100 mA

Normalized Emittance 0.98 mm mrad

Energy Spread 0.09 %
Peak surface electric field 41.9 MV/m
Peak surface Magnetic field  95.2 mT
Geometrical Factor 135.6 Q
Qo 4.5%10°
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Figure 1: Pictures of SRF gun #1.
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Figure 2: 1st vertical test result.
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Figure 3: Structure of the cathode plug flanges.
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Figure 4: 2nd and 3rd vertical test results.
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Figure 5: Choke cell structure.
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Figure 6: Choke cell tuning simulation.
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Figure 7: Transmission coefficient of choke cell.
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Figure 8: 4th Vertical test result.
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Figure 9: Heating of cathode plug flange. a) RF
distribution and heating location, b) Esp~3MV/m,
¢)Esp~30MV/m.
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Figure 10: 5th Vertical test results.
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