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Getter materials have been used to reduce pressure or partial pressures in a variety of vacuum applications ranging from vacuum tubes to space flight science instruments.  Testing of getter materials has tended to emphasize the capacity of candidate materials to collect specific gas species in sufficient quantities to size them in these applications.  When determining a getter material’s capacity, it is typically subjected to enough excess target gas to ensure it sorbs as quickly as possible.  However, when both the gas source strength and the getter’s sorption rate exhibit transient decay behavior, such data is not sufficient to predict the targeted species’ partial pressure within a vacuum system as a function of time.
Analytical solutions have been found that describe the transient influence getters have in countering the ill effects of outgassing and leaks in vacuum systems.  They elucidate what have been vague intuitions regarding the complexity of interpreting contaminant outgassing rate measurements in a thermal vacuum test or in predicting the evolution of partial pressures in a sealed system.
In addition, development of these analytical solutions has revealed the existence of a characteristic critical target species pressure below which getter material sorption rates deviate from maximum rate behavior obtained in excess environments.  Under such conditions, the impact of the getter’s influence on species partial pressure becomes more complicated.  Finally, as a getter approaches saturation in a vacuum environment, system pressure may increase the possibility that it will revert to maximum sorption rate behavior before it reaches capacity.
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