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Abstract

Measurements of the electrostatic field strength of thin film insulating materials due to interactions with the space plasma environment are
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Tests were conducted in a custom, high vacuum chamber in a simple parallel plate capacitor
assembly designed by the Utah State University Materials Physics Group, shown in Fig. 1. A
more detailed schematic of the system is shown in Fig. 2.

field; the frequency of these arcs was field dependant. For LDPE, a small linear temperature dependence of Fcg for LDPE was observed in suggesting that multiple arcs-typically of ~1 us duration—
the range of 150 K to 240 K. Above 240 K there was a shift in Fgey, near a structural phase transition in LDPE, at which other electrostatic have occurred during the ~0.5 s data acquisition times of
properties have also exhibited discontinuities. the multimeters. The frequency of arcs is fit with an

=
=
T

L o
@ ® 0,00
e %

: .

Current (pA)
2

Samples were clamped between a metal sample mounting plate and six Cu or graphite foam . . . . . . o . exponentially increasing function (see Fig. 9) with ’ ,
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structure and bonding, mobility, transition probabilities, and spatial and energetic distributions of trap states.

Target voltages for the endurance time experiments were in the range of 4000 V to 9000 V.
These values yield endurance times from a few seconds to a few days.
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