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Abstract

Focusing characteristics of a He-Ne laser at the focal region with a circular Fresnel zone plate have been
experimentally investigated at the KEKB injector linac. The laser wave passing through the Fresnel zone plate
with the focal length of 66.7 m propagates for a 268-m-long distance at atmospheric pressure. A new laser-based
alignment system uses the Fresnel zone plates as the alignment targets, and the transverse displacements of the
focusing spot of the laser are measured as a function of the transverse displacements of the target by a detector
installed at the focal point. The systematic studies on the focusing characteristics and alignment precision have
been successfully performed in this experiment. The experimental results are in good agreement with theoretical
calculations, and the alignment precision of the target has been obtained to be less than =30 um. In this report, we
describe the experimental investigation on the laser propagation and focusing characteristics with the circular
Fresnel zone plate at the focal region in detail.
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