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Abstract

We studied on a C-band accelerating structure for the higher pulse rate than 120 pps in SACLA (SPring-8 Angstrom
Compact free electron LAser) facility. Due to increase in heat dissipation, the existing choke-mode type accelerating
structure has distortions of the cavity diameter 1 um or more, which shifts the resonant frequency with about -130 kHz.
We designed a new C-band disk-loaded type accelerating structure without the complicated choke structures to generate
an accelerating gradient of more than 40 MV/m at the pulse rate. A cross sectional shape of iris designed an ellipsoidal
curvature to reduce the maximum surface electric field. Thereby, the maximum surface electric field is 20% lower than
the existing structure. We made three types of 9-cell model cavity to estimate the RF characteristics and to establish the
fabrication process. As a result, the average shunt impedance of the model cavities was 64 MQ/m. An accelerating
gradient of 42 MV/m will be expected, when an input RF power of 80 MW is fed into the structure.
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Figure 1: Cross sectional view of the ellipsoidal
curved iris shape, and the ratios of the maximum
surface electrical field to the on-axis electric field (E,
/E,..) depending on the ratio of B/A. (Blue:)
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Figure 2: Wakefield envelope of HEM11 mode.

Table 1: Parameter of new C-band disk-loaded
accelerating structure
Operation frequency f 5712
[MHz]
Structure type Quasi-constant gradient
(Quasi-CG)
Resonant mode TMO01-27/3
Total cavity length [m] L 1.860
Average unloaded Q Qo 8800
factor (X 0.95)
Average group velocity v /c 0.023
Filling time ty 290
Attenuation constant T 0.59
Average shunt r 66
impedance [M€/m]
Number of cell N 100
Iris diameter [mm] 2a 15.938 ~ 12.107
Cell diameter 2b 43.196 ~ 41.869
Disk spacing [mm] d 17.495
Disk thickness t 4

Cross sectional shape Ellipsoidal curvature

of iris
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Figure 3: Disk and the cylinder of an accelerating cell.
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Figure 4: Measurement layout of dispersion curve of the

model cavity.
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Figure 5: Differential frequency of the each cylinder.
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Figure 6: Dispersion curve of the model cavities.
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Table 2: Measurements of the model cavities.

Cell 1 Cell 51 Cell 100
2a [mm](30°C
A, 15.938 14.003 12.106
FUEH) ?
2b [mm](30°C
P e 43.157 42 451 41.834
BLZEHA )
LR A W 2K
[MHz] 5712.145 5712.084 5711.974
(TMO01-27/3)
Q fi 7400(8970)  8055(8910)  7940(8862)
BEHUE v/c | 0.0356(0.0346) 0.0231(0.0226) 0.0139(0.0135)
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Figure 7: Frequency shift of the model cavity by
the bead-pull perturbation method.
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Figure 8: Shunt impedances of the model cavities.
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Figure 9: Layout of the input/output coupler tuning

iz L, RIEZIRBIN ST F 2 — o Ba AT
50 $THT T l%T T 2— > L CRENMME
WEL, TLTCHETLIHE | ZlHE2TFa—r L
B, BAHS 7 RS 180° L EikkaE 7T —
B L L, WICH 77 —HEETCOBMY 7 b &
ERELZ, ZLTHTT—ZRNEET AU AR
FELEMNT L CRIEMEIZ/RD X ICHEEIT- -,
W0 IXEFRATT—DT A ) ZMREEE LI-E
DH 7T —ZE[i-5 1 ZREOBHEOELE RT,
FHEEIX HFSS ZHW Ty I a2l —3i g TR
BTHs5, FORE 2 BOEEMTICE > T L -
TR 1200 L2 B KO h T T —EFHE
T5HZENHKE, TOBEZES S T TEAL,
HEBHY 7 FE2IIE LENA ) T EiE T 05°
LT TH -7,

140

1 ¢ Calculate

130 L] * Measurement
3 120 .
&
é 110
—_ 100
©
= 90
5 14 14.5 15 15.5 16 16.5 17
& 140
&
F 130
w
@ 120 .
2 1o
™~

100

90

12 12.5 13 13.5 14 14.5 15
Iris width [mm]

Figure 10: Phase shift per cell depend on the

coupler iris width
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