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Abstract

A downsizing of particle beam therapy system is demanded. It is required to analyze the effect of saturation in
magnetic material to reduce curvature radius of bending magnets. Optical parameters, which are effective curvature
radius and effective edge angle, of bending magnet of synchrotron are defined and estimated by combination of 3D
static magnetic field calculation, particle tracking, and beam optics. The bending magnet’s curvature radius, bending
angle, edge angle, and gap width is 1,400mm, 60degrees, 22degrees, and 56mm, respectively. Assuming a 6-fold
symmetric synchrotron consists this bending magnet, optical parameters is estimated from equilibrium orbit and
horizontal betatron tune. In results, effective curvature radii are 1471.1mm, 1468.9mm, and 1467.8mm, and effective
edge angles are 20.6degrees, 20.5degrees, and 20.3degrees when the magnetic field at the gap center is 0.9T, 1.6T, and
1.7T, respectively.
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