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Fig.1 Schematic of traveling wave accelerating tube coupler
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Fig.2 Smith chart of deploying the coupler with three-frequency mode: (a) coupled-cavity frequency, at a good deployment (8=1);
(b) coupled-cavity frequency, good, but undercoupling (8<1).
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Table 2 Sizes (in mm) of the simulated cavity.

&8 Coupler b e w t

A Input 371551 275 2835 075
# Output 37776 1.92 22.82 071
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Table 3 The final simulation results.

#8478 Coupler %% Frequency /MHz #{¥ 1 Phase 1 /°

A7 11 Phase 11 /° #3{\ % Phase rotation /° Af*/MHz fS*

#iA Input 2978.42 -5.7030 -129.967 +124.264 -0.492 1.038
2988.17 -~10.014 +166.500 +183.486
2997.92 ~14.281 +105.232 +240.487

Hith Output 2991.34 -2.7380 -130.835 +128.097 -0.529 0.996
2994.63 -4.1360 +165.154 +190.710
2997.92 ~5.5320 +106.618 +247.850

* AFFI AR A)MQMGE], THER ST FRRSRR A (38R 502 A 2n/3 B R A5 2R MR AL
Afand B were calculated by Eqgs. (1) and (2) with the frequency and phase corresponding to that of 7/2-mode and 2n/3-mode.
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Fig.5 Axial electric field amplitude and phase distribution of 4-acceleration-units in the input coupler.
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Fig.6 Axial electric field amplitude and phase distribution of 4-acceleration-units in the output coupler.
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Table4 Sizes (in mm) of the experimental cavity for

manufacturing,
#8475 Coupler b e w t
£ A Input 37541 275 2807 075
§i 1 Output 37795  1.92 242 071
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Table 5 Comparison between the simulated and measured results.

R AFE4 25 Input Coupler 35i# Frequency /MHz A#B{i7 [ Phase I /° A4 11 Phase I /° #8{i jfE%% Phase rotation /° Af /MHz _g*

SEBRE I 2978.09 +148.20
Measurement I 2987.72 +137.50
2997.36 +126.30
SCRRIE O 2978.09 +151.05
Measurement IT 2987.72 +139.00
2997.36 +127.50
B 2978.09 -5.1180
Simulation 2987.72 ~9.3450
2997.36 -13.555

+50.5 +97.700 4399  1.025
-5.00 +142.50
-85.8 +212.10
+49.9 +101.15 4787 1.009
-5.80 +144.80
-86.5 +214.00
-115.407 110.289 1.944 0998
-176.316 166.971
+116.937 229.508
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Design of 2998 MHz accelerator coupler for SSRF

WANG Baoliang! PEI Shilun®> ZHAO Minghua! HOU Mi®
1(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Shanghai 201800, China)
2(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

Abstract The Shanghai Synchrotron Radiation Facility (SSRF) adopts a 2998 MHz linac, which is in similar
structure of the SLAC linac, but the dimensions are slightly different, hence the need of calculating the coupler

dimensions. This paper focused on the simulation of the coupler. The simulation used three—~frequency mode just like

testing the accelerator in the laboratory. The physics design of 2998 MHz coupler was carried out using the Superfish
code with two-dimensional finite difference method, and the HFSS code with the three-dimensional finite element
method. The simulation result is greatly agreement with the experiment test.

Key words  Accelerator, Coupler, Three-frequency mode, Physics design
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