Condition for accumulation of circulating proton beam with intensity grater than the space charge limit
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Abstract

Accumulation of secondary particles in circulating beam is a common source of instabilities, limiting now beam parameters in many accelerators and storage rings such as the LA PSR. A common method for suppression of this instability is suppression of secondary particles accumulation. But it is possible an opposite situation. After first observation of e-p (electron cloud ) instability in small-scale proton storage ring (PSR) for development of charge-exchange injection (BINP, Novosibirsk,1965), this instability of a bunched beam was damped by a feedback.

Transverse e-p instability in the coasting proton beam has been damped by increase a beam density and the rate of secondary particles generation above a threshold level, corresponded a decrease of the unstable wavelength below a transverse beam size. This “Island of stability” was reached by fast, concentrated charge exchange injection without painting and enhanced generation of secondary plasma. After damping of e-p instability, with injection of 5 mA H-, has been accumulated a circulating proton beam with intensity, corresponding to a tune shift (( = 0.85 x 6 = 5.1 in the racetrack with ( = 0.85. Accumulation of still greater intensity is possible with modern injectors of 100 mA of H-. This super intense beam could be useful for production of resonance reaction with a thin target, for multiturn inductance accelerators and other applications. Experimental observations of a transverse instability of proton beams in different accelerators and storage rings will be discussed. The methods of instability damping will be considered. These experimental data could be useful for verification of computer simulation tools developed for investigation of space charge and instabilities in realistic conditions. 







