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Abstract

A simplified beam tuning method, to shorten commissioning before ready for treatment, is requested according to
recent widespread of particle beam therapy. Especially, beam position and size is needed to be tuned to a tolerance of
sub-millimeters, in case of using a scanning irradiation system. Therefore, a new method of tuning beam transport is
developed. Partial differential coefficients of beam parameters, such as beam sizes and dispersion function, with respect
to K values of Q-magnets in beam transport are utilized in this method. A sensitivity matrix between the K values and
the beam parameters is constructed from these coefficients, and utilized to obtain appropriate K values which realize
target beam parameters precisely. This method was demonstrated in high energy beam transport of Proton Medical
Research Center, University of Tsukuba. Results of tuning dispersion function and beam sizes by this method are
reported here. The dispersion function was tuned from 5m to less than 0.2m and the both horizontal beam size and
vertical beam size are tuned in the range of £3mm respectively within 0.5mm precision.
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