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Thermal equilibrium for a non-neutral plasma in a finite-length Penning-Malmberg trap is gov-

erned by Poisson’s equation and the Boltzmann relation. We describe numerical solutions for

such equilibria that are applicable to the PAX (Positron Accumulation eXperiment) high-field

(3.1 T) trapped plasma. The PAX Experiment has the goal to accumulate positrons coming

from the NEPOMUC source in Garching in order to provide the pair plasma experiment APEX

with enough particles to observe collective plasma behavior. The experiment is currently being

conducted with electrons in Greifswald to develop the key techniques needed for deployment

at NEPOMUC. The equilibrium solution can be found numerically using an iterative finite-

difference method for a given temperature (0.5 eV to 5 eV) and number of particles (108 to

1011) [2]. Two versions have been implemented so far. The first one assumes thermal equilib-

rium along magnetic field lines. Providing a density profile integrated along those field lines

yields a unique solution. This version can be used to investigate the longitudinal confinement.

The second version assumes global thermal equilibrium and the absence of rotational shear

which results in a "flat-top profile" in agreement with theory [1]. Since the radial fall off ob-

tained with the second approach depends on the temperature only, it might provide a quick and

simple estimate of the plasma temperature.
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