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AA LONG TERME NOTE N° 31

Present : B. Autin, K. Frank, E. Jones, H. Riege, R. Sherwood, P. Sievers, S. van der Meer

Topics : Status of Plasma Lens, H. Riege.
Quasi-linear focusing around a target, B. Autin
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1.  STATUS OF THE PLASMA LENS PROTOTYPE AND FUTURE PLANS

1.1. Why a plasma lens

Provided the problems of energy dissipation and of the stability of the discharge can
be solved, the plasma lens is the best device for collecting antiprotons. p-absorption is
small compared to other lenses. Geometrically it is very flexible and the current distri-
bution in space (uniformity) and time (penetration) can be controlled in contrast to a
metal lens. Since we are interested in a short current pulse the energy consumption can be
low. There are no pressure problems due to the low gas pressure working regime (<1 Torr).

1.2. Status

The test equipment is nearly complete. A 280 uF capacitor bank is connected via igni-
tions or pseudo-spark high current switches to s strip line at the end of which the plasma
lens prototype will be mounted. All auxiliary equipment, like vacuum pumps, gas injection
valves, measuring transformers, HV-probes, gauges and a Faraday cage, is available. The
first prototype lens will have a length of 200 mm and an inner radius of 20 mm. Hollow
electrodes with 12.5 mm inner diameter are used to provide an additional expansion volume
for the hot plasma and to increase the Debye sheath surface at the cathode (see CERN/PS/
DL/82-6 and CERN/PS/AA/83-22) in order to raise maximum current.

1.3. First steps

First we have to get the test set-up going. A proper circuit analysis will allow
extrapolations to goals which may be achieved later. The tests will start with a short-
circuiting metal tube mounted in the place of the plasma lens. The initial test with the
plasma lens itself aims at measurements of initial resistance and energy dissipation as
function of gas pressure, gas type, current and electrode geometry. Stability and reprodu-
cibility of the discharge can be measured optically.



2. QUASI-LINEAR FOCUSING AROUND A TARGET

The details of the calculation are given in the attached note and the parameters have
been calculated in the spirit of simplifying the system as much as possible. Yield
calculations have still to be made.
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