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Cold Test of QWR Superconducting Cavity
for HI-13 Tandem Accelerator Upgrade Project

PENG Zhao-hua, LU Zhao, WANG Xiu-long
(China Institute of Atomic Energy ., P.O. Box 275-62, Beijing 102413, China)

Abstract: In order to verify theoretic calculation, frequency. quality factor and influence
of coupler to frequency of resonator were measured in cold test of QWR superconducting
cavity with a prototype resonator at normal temperature status by network analyzer.
The measured data verified the physical design. Main RF parameters at low temperature
were derived by theoretic analysis.
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Fig. 1 Scheme of RF ports

on QWR superconducting cavity
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Table 1 Dimension of real cavity
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Fig. 4 Circuit diagram used to
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Table 2 Measured data of one port at critical coupling status w ;W ; P
// //
e MHz  (kHz+ mm 1) tin
2 39.2 143. 438 0
3, 22.8 143.138 23 Z - Lo
4, 27.3 143.1 30 Co !RLO
S, 29. 8 143.108 35
2 ’ 4 QWR
mm °

model a cavity coupled to a generator
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Table 3 Measured and analyzed data
at RF port 1 with coupling loop

PO TR (REAR O 88) HOTRE LA ER) D;./mm SWR RSWR N, N

j(' J Dy, K/j 9.3 3.3 3.235 0.556  0.059 780 6
P @ 15.1 2.7 2. 647 0.615  0.040 704 4
b 20. 24 2.2 2.157 0.681  0.033 6417
/65 — 25.52 1.72 1. 686 0.770  0.030 1755
28.06 1.51 1. 480 0.822  0.029 290 3
R
29. 74 1.38 1.353 0.860  0.028 908 1
\\\@
Pe P F 32.46 1.15 1.127 0.942  0.029 013 7
N 33. 22 111 1.088 0.959  0.028 856 2
L] 33.5 1.06 1.039 0.981  0.029 282 1
- 34.4 1.02 1. 000 1.000  0.029 069 8
: . ) 35.76 1.07 1. 049 1.024  0.028 641 4
Fig.5 Sketch for electrical coupling and ’
37.3 1.22 1.196 1.094  0.029 320 5

magnetic coupling from physical point of view
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Table 4 Measured and analyzed data
at RF port 5 with coupling probe

Di./mm SWR RSWR N, Nis
21.4 2.12 1.981 0.710 0.033 198
23.12 1.8 1.682 0.771 0.033 348
25.3 1.48 1. 383 0. 850 0.033 608
26. 86 1.24 1.159 0.929 0.034 584
27.68 1.22 1. 140 0.937 0.033 833
27.72 1.17 1.093 0.956 0.034 499
28. 14 1.12 1.047 0.977 0.034 734
28.52 1.11 1.037 0.982 0.034 426
28.62 1.07 1. 000 1. 000 0.034 941
29. 36 1. 28 1.196 1.094 0.037 253
30. 1 1.33 1.243 1.115 0.037 04
32.98 1. 54 1.439 1. 200 0.036 376
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Table 5 S12 parameters at different pickup probe lengths
L,/mm S12/dB L,/mm S12/dB
23.2 —8.68 46. 6 —22.14
29.3 —11.47 51.6 —26.9
29.3 —11.47 57.1 —34.1
40.7 —17.32 59.4 —36.7
40. 7 —17.32
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