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THEORETICAL STUDY ON THE STABILITY OF COULOMB
CRYSTALLIZED BEAMS IN PRERIODIC FOCUSING CHANNELS
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Abstract

The stability of ultralow-emittance coasting beams in periodic focusing lattices is studied by employing the molecular
dynamics (MD) simulation technique and linearized Vlasov theory. Assuming sinusoidally varying linear focusing fields,
we figure out the parameter range where a stable multi-shell coulomb crystalline state can be reached with the ideal beam
cooling force. A number of systematic MD simulations show that the stability region is considerably diminished as the
degree of lattice symmetry breakdown due to error fields increases. We compare the MD results with Vlasov predictions,

confirming that the stability threshold is determined by a second-order coherent resonance stop band.
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