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Introduction
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Polymers play a vital role in the aerospace industry, yet their vulnerability to atomic and ionic oxygen in space presents a significant challenge.
Ground-based tests have confirmed that prolonged exposure in low Earth orbit (LEO) leads to degradation of the material. Protective measures
have been explored, but a comprehensive understanding of the erosion mechanisms is lacking. In this project, we introduce a novel approach to

B delve into the chemical erosion caused by atomic oxygen ions (I0) at the molecular level. By deconstructing polymers into molecular moieties and
subjecting them to single collision experiments, we aim to elucidate the underlying forces governing chemical attacks. Specifically, we will
investigate reactions with the most representative moieties for the polymers, polystyrene, Kapton H and graphite. Our experimental setup, guided-
ion-beam mass spectrometry(GIB-MS), will provide insights into reactive cross sections and product branching ratios. This pioneering endeavor
marks the first comprehensive effort to address polymer erosion in space, with potential implications for aerospace materials science

Experimental Setup : GIB-MS & Methodology
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by thermionic effect. d Quaolrupole mass enalyzers are mass flllers that allow By measuring the integral absolute reactive cross
O A cylindrical grid is placed and kept at a positive only ions of a certain mass-to-charge ratio to pass. section (Ggcy)
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interaction between neutral particles and ionizing can pass.through lhe dewoe. | |

electrons. J RF electric potentials applied in opposite phases to And branching ratios (B.R) for the products:

0 We will use CO, as the precursor gas to alternate rods produce an inhomogeneous field to N pr
produce O* ions, since using 0, can reduce the creates an effective radial potential well in the octopole B.R(P;)= W

lifetime of the filaments in the source [4]

Research Objectives

Reactivity of O* ions with the small molecular building blocks of space technology polymers like graphite, polystyrene, Kapton H
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By measuring ogcy and branching ratios elucidate the mechanisms of chemical attack by O+
lons on space-technology polymers.

|dentify the specific vulnerable portions of polymer structures through single collision
experiments.
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