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Abstract

Our 6 MeV medical C-band accelerating structure is assembled using the disk-stacked method, where dozens of
oxygen-free copper components are stacked along the beam axis. The design incorporates the side-coupled (SC) structure
and the re-entrant structure with an accelerating gap at the center of the cavity. Due to the complicated shape and the large
number of components, there are challenges in manufacturing efficiency. On the other hand, the longitudinally-split
method divides the structure along a plane including the beam axis, independent of the number of cells, typically into
only two halves or four quadrants, which significantly reduces the number of components. Building on the development
experience of the quadrant-type X-band accelerating structure in the CLIC project, we have been working on the
development of a compact, high-gradient, high-shunt impedance SC-type C-band accelerating structure based on this
configuration. In this presentation, we will report the progress of our work, including manufacturing, RF testing,

frequency tuning, and beam testing in the actual operating conditions.
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Table 1: Main Specification of the SC-Type C-Band
Structure

Frequency 5714%0.5 MHz (25 deg. C in vacuum)
Coupling 14~20

Beam energy 6 MeV

Beam current >75 mA

Beam Transmittance > 40 %

Beam diameter 1.5~2.0 mm
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(b) Longitudinally-split method

Figure 1:
structures.

Structural comparison of SC-type C-band
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Figure 2: Results of the low-power RF test for individual
accelerating cell.
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Table 2: Results of the Low-power RF Test for the Full-
scale Structure

Item Frequency [MHz] Qo
Simulated (resonant) 5711.94 10087
Measured after tuning 5712.06 10031
(resonant)

Measured after tuning 5713.53 10006

(operating)
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Table 3: Measurement Results During Beam Test
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Figure 3: Results of the bead-pull measurement for the
longitudinally-split method.
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Figure 4: Beam test setup in the operational environment.

Item Longitudinally- Full-power
split (this work) (conventional)

Pulse width 2 us 4 ps

Pulse repetition 10 pps 390 pps

Klystron voltage 110kV 125 kV

Input RF power Approx. 1.5 MW Approx. 3 MW

Gun current 120 mA 150 mA

Target current 37.6 mA 75 mA

Transmission 313% > 40 %
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Figure 5: Comparison of RF conditioning between the
conventional and longitudinally-split structures.
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Figure 6: Gafchromic film positions and measured
radiation dose distribution.
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