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Abstract

The stability of high-energy crystalline beams has been studied systematically with analytic calculations and molecular
dynamics (MD) simulations. It is confirmed that a crystalline beam becomes unstable due to lack of the effective
focusing force when the Lorentz factor yexceeds the horizontal betatron tune v_. We also analyze the stability of one-
dimensional (1D) string crystals, employing a phonon theory. Theoretical predictions are compared with results of MD
simulations that assume ion beams of various line densities and kinetic energies. It is found that 1D crystals traveling in
an alternating gradient channel can be stabilized in a very high energy region where y >v .
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