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Abstract

Based on the low-power and low-temperature (20 K) RF properties of the basic 2.6-cell cavity, 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 TEo
mode to the cylindrical TMy; mode with both of them located on the accelerating cavity central axis. The cavity structure
and the dimensions of the rectangular to circular waveguide converter have been designed using the simulation codes
SUPERFISH and CST Studio. The RF properties of the cylindrical only part of the 2.6 cell cavity were in good agreement
with the result of the CST-STUDIO calculation. However, the behaviors of the Si1 and the field distributions in the
completed cavity with coupler mode converter have to be analyzed in relation to the non-axisymmetric field in the
cylindrical waveguide.
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Figure 1: Cross-sectional view of the low power test

# sakai@lebra.nihon-u.ac.jp cavity with the cylindrical input coupler.
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Figure 2: (a) simulation model of the 2.6 cell cavity with
coupler, (b) Example of the electric field distribution in
the test cavity calculated using CST-Studio.

B OPRET, MHFEHOT A U A TREAFREBGHEE
2.6 &V H O CHIRE P EGIRE L, =0 &
EIX T E CRBRIZ, 0.1 um E CTHH%EE L7z, Figure2
W LI HWEFEET VL BROABERT,
Figure 3 [ZIFZE MR I L2 EIR DG H L 20 K TO
EICRE L7284 D VSWR D Helk A4 779, Table 1 12
HRE 20 KMHHEEDOY I 21— 3 LD REE
Mot a3, 2720, TETELLE 20K A
Bl TITV, REABRIOBREE LB EORET
HbD, TDD, T VT 4 —IRE235 C, BEZEH
(B D REEF IR A I AR 5692.91 MHz TH 5, %
7o BTk 7 K 5T, MEERES THM N ED S
7-®. CST-STUDIO % AW THERZAT-7=7%, W
TREEMOBRLRLIGEICBNTHL I T 7 —FOE
R i IR 2R e T T2 h . Rl K& 72
TAER RN & 2R LT,

” \/%K

Room Temperature

25

n
=1

o

Voltage Standing Wave Ratio
=]

o

0
5704 5706 5708 5710 5712 5714 5716 5718 5720

Frequency (GHz)
Figure 3: Comparison of the VSWR between the room
temperature and 20 K with the CST-STUDIO.

Table 1: Results of the Simulation at Room Temperature
and 20 K

Rs (Room temp.) Rs (20 K)
RF frequency [MHz] 5711.91" 5712.00
VSWR 3.61 19.985
Qo 11500 64600
oL 2500 3100
Buildup Time [ns] 139 173

"Dimensions of the room temperature is set to the same as 20
K, therefore design frequency is 5692.91 MHz.
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Figure 4: The results of the m-mode field by the bead-
pull measurement and the calculation of CST-Studio,
respectively. The solid curve is the calculation using
CST-Studio.
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Figure 5: (a) Plot of the |S1i| distribution. The red curve
was observed by detuning the 2.6-cell cavity. (b) Result
of the CST-STUDIO simulation.
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Figure 6: Plot of the cavity temperature and the m-mode
resonant frequency as a function of the time from a

refrigerator start time point.
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