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Abstract

We study a method of controlling charged-particle distributions in six-dimensional phase space. A compact storage
ring operating near difference resonances is employed to transfer or exchange emittance projections on to three spatial
degrees of freedom. Since we only rely on conservative forces, the present scheme does not affect the emittance itself;
namely, the six-dimensional volume occupied by the beam is unchanged. In a process of emittance transfer, a strong
correlation is naturally developed in phase space, which may be useful for specific purposes. As a possible application
of such an emittance manipulation, we consider free electron lasers and show some simulations results that demonstrate

the effectiveness of the present scheme.
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