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Abstract

We have developed a C-band prebuncher used for electron linear accelerator cooled to cryogenic temperatures for
generating coherent X-rays. This is operated by RF power of about 1 [kW] and frequency of 5712 [MHz]. Since the
resonant cavity of the prebuncher is small, it is difficult to apply the usual loop coupling. In order to avoid this problem,
an iris coupling structure with waveguide was adopted. By accurate 3D-RF simulation and careful manufacture, the
prebuncher which satisfies the specifications was completed. A Q value of 94 [%] of the design value and a coupling(3)
of 5.27 were obtained by low power RF measurements. This paper explains its design and manufacture.
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Table 1: The Design Value of the Prebuncher

Frequency fo[MHz] 57124£2

Coupling 153 4-8 Target: 5
Q value Qo 6800

RF power P [kW] > 1

Cavity type Double reentrant
Coupling method Iris coupling
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Figure 1: Structure of the prebuncher.
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Figure 2: The electric field of the coaxial waveguide con-
verter calculated by CST-Studio .
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Figure 3: The reflection characteristic of a step wave-
guide(blue line) and a taper waveguide(red line).
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Figure 4: The calculation mesh of CST-Studio.
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Figure 5: Relation between the external Q and the iris width
by CST-Studio.
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Figure 6: The photograph of the completed prebuncher.
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Figure 7: S1; characteristics of the completed prebuncher.
Red points are the measuremt result, blue line is the fitting
result.
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Table 2: RF Measurement Results of Completed C-band Pre-
buncher.

Frequency 5712.8 [MHz] Vac, 32[°C]

Qo 7992 94 [%] of calculation value
Coupling(8)  5.27
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