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Abstract

Using theoretical analysis and numerical calculation, it has been demonstrated that the closed periodic cusped
magnetic (PCM) field can effectively confine the sheet electron beam in two transverse directions simultaneously to realize
the stable long distance transport, where the beam cross-section has an attainable shape of the state of the art. Moreover,
the method for matching the transverse magnetic focusing force and the inner space charge force in the wide dimension of
the sheet beam is given, which can be used to determine the longitudinal periodic length and the cross section shape of the
closed PCM structure. The calculation has also shown that the optimum focusing can be acquired through adjusting the
width of the closed PCM structure independently. And besides, it has been proven that the offset PCM structure is not a
good choice for sheet beams’ confinement. The work presented in the paper indicates that the closed PCM structure is very

promising, and it’ s helpful for guiding the practical engineering design.
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