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Abstract

A design of a superconducting accelerator for a positron beam with energy of ~1 MeV for positron annihilation
lifetime spectroscopy is proposed. The total system including a slow positron source can be extremely small (~2 m?)
with an application of superconducting technology. Both a miniaturization and easy maintenance of the accelerator can
be achieved by usage of a small liquidless refrigerator for cooling of a superconducting RF cavity. The operation duty
cycle of the superconducting cavity is 10-100% which is two orders of magnitude larger than that of a normal
conducting one. The required RF power to drive the system is only ~100 W, therefore a large-size klystron is not
necessary. We expect that the new system can be compact and carried out for a fatigue diagnostics of various industrial

materials, such as jet engines, reactor vessels, etc., which cannot be moved into a laboratory.
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