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ION DYNAMICS IN PLASMA COMPENSATION SCHEME

Lotov K.V. and Timofeev I.V.

Budker Institute of Nuclear Physics, Novosibirsk, Russia
In this paper the ability of a plasma to compensate beam-induced fields at the interaction point of muon colliders is discussed. The scheme of plasma compensation was proposed as a tool for increasing  the luminosity of colliders. However, some plasma effects result in numerous limitations on beam and plasma parameters for which a given compensation degree can be achieved. It was obtained that for design parameters of muon colliders the most important limitations are connected with the mobility of plasma ions and the collisional diffusion of the compensation current. In this report the ion dynamics in the beam-plasma system is analyzed in details. It is found that this limitation is determined by an instability of the relative motion of plasma electrons and ions. The growth of this instability leads to transverse modulation of the ion density. The area of parameters for which the plasma compensation is not destroyed by these effects and leads to increase of the luminosity is found. It is shown that discussed parameters of ultimate muon colliders fall outside this area.
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