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Development of fabrication technique using small-diameter ion beam for
high-precision optics
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The ﬁresent study was performed to develop the generation method of
small-diameter ion beam for high-precision optical fabrication. Kaufman-type ion gun and its
controller were designed and manufactured, which generated a broad Ar ion-beam. To converge the ion
beam, a magnetic lens with quadrupole magnets using permanent magnets was designed. To optimize
the construction of the magnetic lens, the trajectories of the ion beam and the ion particle
distribution on a workpiece surface were simulated. On the basis of the simulation results, magnetic

lenses with quadrupole magnets using neodymium magnets were manufactured. The magnetic lenses were
installed in an ion beam figuring device with the Kaufman-type ion gun to evaluate their
characteristics of the converging of ion beams. As a result, it was demonstrated that the triplet
magnetic lens can converge the ion beam to a small area enough to figure small or medium-size
optical surfaces.
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