SLAC–PUB–7507 May 1997 (A) First observations of a ”Fast Beam-Ion Instability”^�

J. Byrd^†, A. Chao^‡, S. Heifets^‡, M. Minty^‡ , T.O. Raubenheimer^{∗§} , J. Seeman^‡, G. Stupakov^‡ , J. Thomson^†, F. Zimmermann^‡

† Lawrence Berkeley National Laboratory, Berkeley, California 94720, USA

‡ Stanford Linear Accelerator Center, Stanford, California 94309, USA

∗ CERN, PS Division, CH-1211, Geneva 23, Switzerland

§ permanent address: SLAC, Stanford, CA 94309

We report the results of observations of a new regime of ion instabilities at the Advanced Light Source (ALS). In our experiments, we filled the ALS storage ring with helium gas, raising the pressure approximately two orders of magnitude above the nominal value. With gaps in the bunch train large enough to avoid conventional (multi-turn) ion trapping, we observed a factor 2–3 increase in the vertical beam size along with coherent beam oscillations which increased along the bunch train. The observations are qualitatively consistent with the ”fast beamion instability” [1,2], which can arise even when the ions are not trapped over multiple beam passages. This effect may possibly be important for many future accelerators.

To be published in Physical Review Letters

�Work supported by the U.S. Department of Energy, contracts DE-AC03-76SF00515 and DE-AC03-76SF00098.