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Abstract

The vane shapes of RFQ have been designed based on a shape prescribed with so-called two-term potential and
realized through simplifications by modifying cross-sections constant and/or approximations for smooth connection

between the cells.

in the longitudinal direction has become reconsidered for its better acceleration efficiencies.
the higher order harmonics components to the electric field would increase nonlinearity on the beam optics.

Among the simplifications, simple trapezoidal modulations instead of elaborate wave modulations

However, the mixture of
The less

nonlinear vane shapes with higher acceleration efficiencies that include the trapezoidal shape can be generated by
adding only the less nonlinear terms to the two-term potential.
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Figure 1: Definitions of vane parameter.
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where 4 = X=1-Aly(ka),k=r/Lc

Figure 2: Typical vane profiles based on the two term potentials.
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where

Xo: Constant Q term for conventional RFQ AO1,

Xi1: Inter Cell Continuity (new),

X2: TH DTL type Q (finger) & Trapezoidal Shape A21,
Aon: Original Accelerating Term A10,

Aan: Trapezoidal Shape A30,

Aos: Trapezoidal Shape A50 (new) and o1+o2+03=1.
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Figure 3: Acceleration term A and focusing term X.
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Figure 4: Conditions for vane parameters.
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m Figure 7: Typical vane profiles based on the six term
potentials.

Figure 5: Acceleration term A and focusing term X.
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Figure 9: Constant cross sectional vanes with x=2,
m=1.2 and 1.5.

Vane cross sections along z axis for typical parameters Lc/a(=x) and m.
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