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Figure 1: Illustrative ion trajectories in

a magnetized long Debye-length plasma

near a spherical probe (blue).

Probes and other collecting objects perturb the sur-

rounding plasma, deforming and introducing voids

in the ion and electron distribution functions. This

perturbation complicates the inference of plasma

parameters from probe measurements, and many

settings remain without a satisfactory model or un-

derstanding. For example, previous work using a

fluid approximation [1] has suggested that diamag-

netic drifts due to background density and temper-

ature gradients may affect magnetized Mach probe

measurements, but detailed computational study is

required to validate and elaborate on those results.

A new code, the Plasma–Object Simulator with It-

erated Trajectories (POSIT) has been developed to

self-consistently compute the steady-state six-dimensional ion and electron distribution func-

tions in the perturbed plasma. Inspired by an approach in previous work [2], particle trajectories

are integrated backwards in time to the domain boundary (see Fig. 1), where arbitrary back-

ground distribution functions can be specified. This allows POSIT to compute the ion and elec-

tron density at each node of its unstructured mesh, update the potential based on those densities,

and then iterate until convergence. An overview of POSIT and its capabilities is presented, fo-

cusing on its application to study the impact of a background density or temperature gradient

on magnetized Mach probe measurements.
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