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Abstract

We are proposing non-destructive assay system of nuclear materials with laser Compton scattering combined with an
energy-recovery linac (ERL) and a laser. Since constructing accelerator system for nuclear safe guard and security
requires small cavities, spoke cavities have many advantages such as shortening the distance between cavities, small
frequency detune due to micro-phonics and easy adjustment of field distribution for strong cell coupling.

Calculations of optimized cavity shape and HOM coupler shape have been performed and rf properties with
aluminum spoke cavity model have been also measured. Considering refrigerator system required for superconducting
accelerator, we are planning to develop 325MHz spoke cavity which can be practically operated with 4K liquid helium.
We have started to fabricate the niobium 3-cell spoke cavity and will check the performance at the vertical test.
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Figure 2: Epeak/Eacc and Hpeak/Eacc distributions (dot)
and Pareto fronts (line) of some generations
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Table 1: Parameters of aluminum spoke cavity model

Material Aluminum

Frequency 650MHz

No. of spoke 2

No. of cells 3

Cell length 230.6

Radius of cylinder 274mm

Bore radius 40mm
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Figure 3: Measured frequency spectrum of spoke cavity
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Figure 4: Measured and calculated Q-values of spoke
cavity
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Calculated transmit coefficients of

Figure 5:
conventional HOM couplers of I-type (upper) and of L-
type (lower)
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Figure 6: Outline view of coaxial-waveguide HOM
coupler
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Figure 7: Calculated transmit coefficients of coaxial-
waveguide HOM couplers
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Figure 8: Outline view of coaxial-C-type waveguide
HOM coupler
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Figure 9: Calculated transmit coefficients of coaxial- C-
type waveguide HOM couplers for various radiuses
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Figure 10: Calculated stress distribution of spoke cavity
under vacuum pressure at the end plate (upper) and at the
spoke (lower)
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