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Abstract

We are developing electron beam drivers used for laser Compton scattered (LCS) photon sources. For realizing a wide
use of LCS X-ray and y-ray sources in academic and industrial applications, we adopt the superconducting spoke cavity
to electron beam drivers. The spoke cavity has advantages such as relative compactness in comparison with an elliptical
cavity of the same frequency, and the better packing in a linac to install couplers on outer conductor. On the other hand
the spoke cavity has disadvantage of more complicated structure than an elliptical cavity. Though our proposal design for
the photon source consists of the 325 MHz spoke cavities in 4K operation, we have begun to fabricate the half scale model
of 650 MHz spoke cavity in order to accumulate our cavity production experience by effective utilization of our limited
resources. We fabricated the die set and performed press forming test with copper and aluminum plates. In this paper, we
present our fabrication status.
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Figure 1: Calculated strain distributions by press
forming of 325 MHz (top) and 650MHz (bottom) half-
spoke.

¢ .
Figure 2: Assembled die set was mounted to press
machine.
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Figure 3: Press forming of half-spoke with 1.5 mm thick
plates of copper (left) and aluminum (right).

Figure4: Press forming of unannealed aluminum plate
by changing the slide position of 16 mm, 11 mm, 6 mm
and 0 mm from bottom dead center. Red arrow shows
the position of cross section of Figure 8.
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Measured strain distributions at the side

Figure 5:
(top) and the base (bottom) of half-spoke.
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Figure 6: Setup for 3D shape measurement system using
laser displacement meter.
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Figure 7: Contour plot of distance between press
forming shape and design shape (top). Press forming
shape and design shape are shown together (bottom).
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Figure 8: Cross sections of press forming shapes at the
inner punch position from the bottom dead center.
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Figure 9: Cross sections of press forming shapes of
aluminum plates of 1.5mm and 2.5mm thick.
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