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Dipole Field in Four Vane and Four Rod RFQ
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Abstract: Radio Frequency Quadruple(RFQ) is the most important front-end acceleration structure in linear acceler-
ators. It can focus and accelerate beam in longitudinal and transversal direction, simultaneously. Symmetric of electric
field in acceleration aperture is very important for the beam dynamics. To an idea RFQ, there is only quadruple electric
field in the acceleration aperture. The dipole field in aperture is harmful and need be as small as possible. The methods
to reduce it are studied in a four-rod RFQ and a four-vane RFQ in the article independently. To a four-vane RFQ, the
symmetrical double-port couplers are employed to counteract the neighboring dipole modes. The availability is confirmed
by the simulation with the 3-D Finite Element tool, CST-MWS. And it is also observed by measuring a model-cavity with
a symmetrical double-port couplers. To a four-rod RFQ, a new structure of stems is proposed to reduce the dipole mode.
Taking the RFQ for the SSC-LINAC project as example, the dipole mode contributions to the electric filed is completely
eliminated by selecting stem’s parameters carefully. It is confirmed by the simulation of CST-MWS. Theoretically, this

method is independent with the frequency of an RFQ and serves for all RFQs with 4-rod or 4-wane structure.
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