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PROJECT OF A PLASMA WAKEFIELD EXPERIMENT AT THE INJECTION COMPLEX VEPP-5

A.V. Burdakov, A.M. Kudryavtsev, P.V. Logatchov, K.V. Lotov, A.V. Petrenko, and A.N. Skrinsky

Budker Institute of Nuclear Physics, Novosibirsk, Russia; e-mail: petrenko@ngs.ru
The project of an experimental facility based on the injection complex VEPP-5 is described. Because of a good quality of the initial beam (energy 510 MeV, number of particles in the bunch up to 5·1010, emittance lower than 2.3·10-3 mrad·cm) and a system of beam preparation before its injection into the plasma, the facility opens several new possibilities for studies of the plasma wakefield acceleration, namely

· availability of high peak beam currents (up to 10 kA) owing to the longitudinal beam compression,

· possibility of  an arbitrary beam profile specification (with the precision of 0.1 mm),

· possibility of the long term beam-plasma interaction, up to the full depletion of the driving part of the beam,

· possibility of a precise beam diagnostics,

· availability of the positron beams.

As a consequence, all main wakefield regimes can be experimentally demonstrated and studied, namely:

· the efficient blow-out regime with a low energy spread, high efficiency of the energy takeoff  from the plasma, and high acceleration rate,

· multibunch regime with a small number of accelerated particles and record acceleration rate and energy gain (more than 1 GeV in 1 meter),

· instability and self-organization of a long electron bunch,

· various regimes of the plasma lens.

If successfully realized, this experiment can become a solid argument for feasibility of a high-energy collider based on the plasma wakefield acceleration. 
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