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Abstract

A C-band buncher-accelerator was designed at a request of Nihon University. The design was a challenging task since
the accelerator’s injection part was short and also the waveguide (WG) should have been made as short as possible due
to a solenoid coil outside of the accelerator. 3D EM simulation and 2D/3D RF simulations were performed in order to
overcome those design limitations. With the accurate simulations, high quality was achieved while reducing the number

of processes.
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Table 1: Specifications of C-band Accelerator

Frequency 5712+£0.4MHz
Peak power SMW
Operation mode  27/3

Cavity No. Coupler Cavitiesx 2
Regular Cavities x 13
Waveguide WRI-48 (WRJ-5)
Flange Advanced DESY
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Figure 2: Model figure from NIHON University.

Table 2: EM Simulation Results of Waveguides

Input taper WG Output taper WG

Input step WG Output step WG

Waveguide length [mm)] 28.5 30 12.95 14.45

Return loss [dB] 19.9 33.0 36.4 57.2

Maximum electric field [MV/m] 6.2 4.5 6.2 4.6
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Figure 1: Outline of C-band accelerator.
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Figure 3: Beam size distribution along longitudinal direc-
tion. Currents of Helmholtz coils are 4250AT, 3825AT,
3825AT, respectively.
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Figure 4: Phase distribution of electron beam. 0 degree
consists with the crest phase for acceleration.
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Figure 5: Simulation results of return loss for each waveg-
uide.
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Figure 6: Model figure of symmetrical cells.

Table 3: Design Table for Symmetrical Cells

B tfmm] 2a[mm] 2b[mm] D [mm]
0.70 3 12 43.9834 12.2464
0.80 3 12 44.1038 13.9959
0.88 3 12 44.2310 15.3955
1.00 3 12 44.4526 17.4949
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Figure 7: Dispersion relations of symmetrical cells.
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Figure 8: Dispersion relations of asymmetrical cells.

Figure 9: Outline of coupler cell.
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Figure 10: H field distribution of coupler cells. Beam axis
crosses vertical line at position = Omm.
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Figure 11: E field distribution of coupler cells. Beam axis
crosses vertical line at position = Omm.
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Figure 12: Admittance chart for Kyhl method.
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Table 4: Cells Diameter, Cutting Stocks and Tuning Results

Input coupler  Output coupler [3=0.70 =0.80 (=0.88 [=1.00
Cell diameter [mm)] 39.972 39.417 44.02 44.141 44319  44.422
Extra material shaved off [pm] 200 200 20 20 20 20
Amount of shaved off [pm] 191 191 14 13 15 14
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Figure 13: Measurement circumstance of each cell before
brazing.
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Figure 14: Measured input return loss (S11) for C-band ac-
celerator.
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Figure 15: Bead measurement result. Each point relates to
each bead position on beam axis (0.5 [mm] gap).
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Figure 16: Phase differences between dwell points in bead
measurement.
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