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Abstract

A new scheme for designing a spiral type of FFAG accelerator with the simpler matching technique to satisfy the
requirement of 3D magnetic field rather than that of the ordinary one is reported. Optimizations of “local k” and “effective
packing factor” are important to control tune variations. In this paper, details of the optimization procedure in this scheme
are described for designing the 400 MeV spiral FFAG accelerator which is under discussion at Kyushu University.
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Figure 1: Schematic view of one spiral sector cell.
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Figure 2 : Schematic view of integration path of
effective length.
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Figure 3: Operation point on tune diagram.

Table 1: Lattice Parameters of 400 MeV Spiral FFAG

Max. Radius of Magnet 5.45 [m]
4.15 [m]/4.63 [m]

100 [MeV] /400 [MeV]

Injection/Extraction Radius

Injection/Extraction Energy

Momentum Ratio 2.15

Cell Number : N 12

Max. Magnetic Field 1.55 [T]
Packing Factor : pf 0.44

Field Index : k 6.0

Spiral Angle : ¢ 59.0 [deg.]
Horizontal Cell Tune 0.241
Vertical Cell Tune 0.176
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Figure 4: Possible location of 400 MeV Spiral FFAG at
Center for Accelerator and Beam Applied Science at
Kyushu University.
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Figure 5: Local k as a function of radius at 440-475 [cm]
for different widths of pole cut.
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Figure 6: Calculated effective packing factor (Step 1,
Step 1~4).
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Figure 8: Geometry of spiral magnet (Step 1~4).
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