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Superconducting technology has significantly advanced the capabilities of particle accelerators, facilitating
higher beam-power operations for fundamental research at a comparatively lower cost. However, the con-
ventional implementation of superconducting technology introduces complexities in the form of cryogenic
plants, cryogenic distribution systems and substantial construction and operational cost. In response to these
challenges, recent research efforts at Fermilab have been dedicated to the development of a cryogen-free,
conduction-cooled Nb3Sn-based superconducting technology. This paper outlines the beam optics design of
a 20-kW conduction-cooled compact superconducting accelerator for medical sterilization. The paper reviews
both the physics and practical constraints associated with high beam-power operation within the context of
industrial applications. The focus is on providing insights into the potential of this innovative technology to
overcome existing challenges and pave the way for more accessible and efficient industrial particle accelera-
tors.
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