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Abstract

In recent years, scanning irradiation method spreads in particle beam therapy. It is important for conformal irradiation
that reproducibility of beam position and spot shape. A purpose of this research is to derive new optical design guideline
for rotating gantry beam transport of particle beam therapy. The beam position variation and spot shape is formulated by
components of variance-covariance matrix in phase space. By this formulation, behaviors of these parameters are analyzed
based on linear beam optics. A result of the study; 1) the beam position variation is proportional to ratio of covariance of
longitudinal displacement and transverse displacement, and covariance of longitudinal displacement and momentum
deviation, 2) the beam position variation behave in beam transport as same as dispersion functions, 3) the spot shape is
able to be independent on gantry angle if difference of phase advances of betatron oscillation in horizontal and vertical in
gantry beam transport is n * pi. In conclusion, the gantry beam transport is suitable for scanning irradiation if it is

achromatic and its phase advance difference is n * pi.
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Figure 1: Projected Ellipse.

Figure 2: Intercept Ellipse.
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Table 1: Beam Parameters
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