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Abstract

We have been developing a new type of accelerator with cotangential orbits. The accelerator has a potential to achieve
high dose rate and fast energy modulation in compact size. Main magnet of the accelerator is required to generate non-
axisymmetric magnetic field due to its unique design orbits. We developed a magnet design method which can reproduce
the given magnetic field accurately. It is demonstrated that the error rate of the reproduced magnetic field can be
suppressed to a negligible level. We carried out particle tracking simulation and confirmed the stable orbit in the range of

70-225 MeV.
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Figure 1: 2D-profile of the magnetic field of the
cotangential trajectory accelerator and 1D-profile of that
along y-axis.
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Table 1: Specifications of the Main Magnet for
Cotangential Trajectory Accelerator

No. Item Specification
1 Diameter of yoke 2.7 m

2 B, @ Injection point ~4T

3 Superconducting Coil Nb-Ti cable

conduction cooling
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Figure 2: Analysis flow of the magnet design method for
cotangential trajectory accelerator.
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Figure 3: 3D mesh of the designed magnet. The mesh was
generated using Ansys Mechanical.
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Figure 4: 2D profile of the magnetic field on the median-plain and its error after rearrangement of the magnetic pole. (a)
Analytical magnetic field distribution. (b) The magnetic field calculated using EMSolution. (c) Difference between (a)

and (b) normalized by the maximum value.
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Figure 5: Tracking analysis in the 3D magnetic field. (a) Particle motion in XY -plain overlaid on the magnetic field B,.

Red, magenta, white and green line indicate the trajectory of 80 MeV, 140 MeV, 200 MeV and 225 MeV, respectively.
Time evolution of (b) y-position and (c) z-position of each particle. Blue, magenta green and yellow line indicate the
position of 80 MeV, 140 MeV, 200 MeV and 225 MeV, respectively.
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