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Vacuum Gage System for Radiation Environment 
Gage A

Pressure Measuring 

The problem: 
Hot-cathode ionization gages (or ion gages) used to 

measure high-vacuum pressures are subject to error 
when ionizing radiation is present. These gages use 
electrons emitted from a hot filament to ionize the 
gases present in the vacuum system. The ions are 
collected and the ratio of ion current-to-electron cur-
rent is used as a measure of the system pressure.. 

If another ionizing source (the radiation environ-
ment) is present, additional ions will be created. 
These additional ions will be collected along with the 
regular ion current, and the pressure indication will 
be in error.

The solution: 
A second ion gage is mounted near the pressure-

measuring gage to detect and measure the radiation 
induced error. 

How it's done: 
Two ionization gages are so mounted that they 

sense identical environments of pressure and radiation. 
Gage A (the pressure measuring gage) is wired in the 
conventional manner. The grid and filament of gage B 
(the detector gage) are connected to the grid and 
filament of gage A. Only one filament lead from gage 
B is connected so that the filament is not heated. The 
ion-collector leads are connected to the control unit 
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Patent status: 
No patent action is contemplated by NASA. 
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