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Abstract

We are developing the superconducting spoke cavity for laser Compton scattered (LCS) photon sources. We adopt the
superconducting spoke cavity for electron beam drivers to realize a wide use of LCS X-ray and y-ray sources in academic
and industrial applications. The spoke cavity can make the accelerator more compact than an elliptical cavity because the
cavity size is small at the same frequency and the packing factor is good by installing couplers on outer conductor. Though
our proposal design for the photon source consists of the 325 MHz spoke cavities in 4K operation, we are fabricating the
half scale model of 650 MHz spoke cavity in order to accumulate our cavity production experience by effective utilization
of our limited resources. Since the spoke has more complicated structure than an elliptical cavity, we performed press
forming tests for the half spoke. Though there occurred wrinkles around the spoke side corner at the 1st press forming
test, we obtained good results at the 2nd press forming test after increasing the sheet thickness and modifying the molds.
The pressed shapes were estimated with two types of 3-dimensional measurements.
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Figure 1: Schematic view of the first die set (top), the die
center (bottom left) and modified die center (bottom right).
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Figure 2: The 2nd Press forming test of half-spoke with 2.5
mm thick plates of aluminum. Traces of pressing were
observed.

Figure 3: Rubber sheets and aluminum sheets were
attached to disperse the bending force.

Figure 4: Traces and undulation near the bore.

Figure 5: Press formed shape after burring with niobium
sheet of 2.5 mm thick.
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Figure 9: Measured results of precise 3D measurement.
Measured points (top) and distances from the designed
shape (bottom).

Figure 6: Precise 3D measurement device of ZEISS
UPMCS850 at KEK.
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Figure 7: Simple 3D measurement device made with the
laser displacement sensor and optical stages. . o .
P p g Figure 10: Measured distance from the designed shape
0.5 with simple 3D measurement (bottom) and the lattice for
' measurement (top).
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Figure 8: Measurement errors as a function of angular error /
from the perpendicular incidence. Figure 11: Designed (top left) and fabricated (top right)

trim jigs. Temporally assembled copper spoke (bottom).
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