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Abstract

Spherical electrostatic probes are in wide use for the measurement of electric fields and

plasma density. This report concentrates on the measurement of fluctuations of these quan-

tities rather than background values. Potential problems with the technique include the

influence of density fluctuations on electric field measurements and vice versa, effects of

varying satellite potential, and non-linear rectification in the probe and satellite sheaths. To

study the actual importance of these and other possible effects, we simulate the response of

the probe-satellite system to various wave phenomena in the plasma by applying approxi-

mate analytical as well as numerical methods. We use a set of non-linear probe equations,

based on probe characteristics experimentally obtained in space, and therefore essentially in-

dependent of any specific probe theory. This approach is very useful since the probe theory

for magnetized plasmas is incomplete.
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2.1 Particle collection by spherical probes: Orbital motion limited or sheath

limited
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1We will here use the convenient convention of refering to Tph, which according to (6) has the dimension of
potential, as a temperature in eV. Other temperatures will be treated in a similar fashion, implicitly assuming
normalization to Boltzmann’s constant and the elementary charge.
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2.2 Validity of OML theory
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3.2 Capacitive coupling
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3.3 Influence from instrument electronics
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3.4 Application: Freja observations of high amplitude waves in the lower

hybrid frequency range
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3.5 Application: Viking observations of electrostatic ion cyclotron waves
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4.1 Circuit description
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4.2 Application: Viking observations of solitary waves
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5.1 Effects of sheath non-linearities on wave measurements
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5.2 Application: Can the solitary waves observed on Viking be rectified wave

packets?
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5.3 Application: Freja observations of small-scale density depletions with

enhanced lower hybrid wave power
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