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Marshall Space Flight Center (MSFC) has developed and implemented orbital atomic oxygen simulation facilities based on
the physical characteristics of a low earth orbit environment. This capability is used to determine the long term exposure
characteristics of objects launched into space. Previously, no means existed for examining the interaction of materials
with orbital atomic oxygen. In November 1982, the Center first began studying this area via the Evaluation of Oxygen
Interaction with Materials (EOIM)-1 on STS-8. Subsequent studies include EOIM-2 (August 1983); EOIM-3 (August 1992); the
STS-41G Atomic Oxygen Interaction Experiment (October 1994); and the Long Duration Exposure Facility (LDEF) (April
1984 to January 1990).
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Energy: 2.4 eV Energy: 10.8 eV
Flux: 4.2E+14 Flux: 4.8E+13
0.00 @ 1 Hz @ 1 Hz
2 3 Incident angle: 45 Incident angle: 45
Repetition rate of Ar (Hz) Rep. Rate: 1 Hz  Rep. Rate: 0-4 Hz

Ey of polyimide linearly increased with increasing Ar (N,) flux.
= Ey increases with lowering the altitude.
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The value of “Ey=3.0E-24 cm?3/atom” was firstly measured by

STS-8 (EOIM-1)

Mission period: 30 September — 5 October 1982

Altitude: 225 km

AO fluence: 3.5E+21 atoms/cm?*
* calculated by MSIS

MSIS calculated N, fraction is 33%
(Averaged value from 30/9/1982 to 5/10/1982 at 225 km)

Ey has evaluated by some other missions as well:
STS-5, STS-46, LDEF....
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