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LOW-TEMPERATURE TEST OF 20 K C-BAND 2.6 CELL RF-GUN TEST CAVITY
WITH INPUT COUPLER
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Abstract

A new cavity with the RF input coupler consists of a rectangular to circular waveguide converter was fabricated in
KEK. A cylindrical coupler has been designed, which consists of a cylindrical waveguide and a mode converter that
converts the rectangular TE;p mode to the cylindrical TMq; mode with both of them located on the accelerating cavity
central axis. In the new cavity, the corners of the pillbox cells have been modified to be rounded off in an optimum
shape. The design of the input coupler has also been modified to improve the low VSWR characteristics and the low
TE11/TMOL1 electric field amplitude ratio on the circular waveguide axis. Based on the simulations by Superfish and
CST-Studio, a new cold model of a C-band cryocooled photocathode RF gun has been fabricated. The RF properties
measured at low-temperature (20 K) have been in good agreement with the simulations. In this paper the RF properties
of the C-band 2.6-cell cavity measured at around 20 K are reported.
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Table 1: Specifications for the 2.6-Cell Cryogenic C-
Band Photocathode RF Gun with Input Coupler

RF frequency 5712 MHz
Source peak RF power 4 MW
73029 @ 20 K

& 13310 @ 296 K

. 603 @ 20K MQ/m
Shunt impedance 113 @297 K MOQ/m
Coupling coefficient 193 @20K

352@ 297K
Cavity length 68.2 Mm
RF pulse duration 2 us
RF pulse repetition rate 50 Hz
Maximum field on axis 95 MV/m
Output beam energy 0.73 MW
RF duty factor 0.01 %
Maximum beam charge 0.5 nC/bunch
Laser pulse repetition rate 375 MHz
Laser pulse length 10~20 Ps
Maximum beam energy 3.5 MeV
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Figure 2: Photograph of the 20 K 2.6 cell cavity with RF
input coupler in the vacuum chamber.
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Figure 3: Plot of the cavity temperature and the m-mode
resonant frequency (S1;) as a function of the elapsed time
since the beginning of the cooling experiment.
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Figure 4: Reflection Coefficient |Sii| spectra measured at
the cavity temperature of (a) 20.75 K and (b) 227 K. The
signal in (b) reflects an unexpected electromagnetic noise
on the line.
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