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Development of phase space analysis method toward well focused negative ion beam
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In this study, we have demonstrated an analytical method for obtaining a
full picture of the transverse velocity distribution of a single beam. This was achieved by
utilizing an emittance meter comprised of a pinhole array and a detector. This achievement was
published as a Featured Article in the academic journal AIP Advances by the American Institute of
Physics. Furthermore, by employing kernel density estimation on the discretely acquired velocity
distribution, which is limited by the geometric structure of the pinhole array, 1 successfully
reconstructed a continuously interpolated phase space structure. Based on the transverse velocity
distribution function and the reconstructed phase space structure, it has been confirmed that the
divergence angle, emittance, and abundance ratio of the multiple components within the negative ion
beam can be quantified experimentally.
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