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Title of Poster: Optical Mass Gauging Using Modified Michelson Interferometer      
 
Abstract:  In a microgravity environment, it can be challenging to determine the 
mass/volume of liquid in a tank due to unpredictable fluid behavior. Although other 
methods exist to accomplish this task, compensations must be made due to unfavorable 
balances between weight, cost, and uncertainty of these systems. This thus exemplifies a 
technology gap for in-space cryogenic depot applications. We have constructed a proof-
of-concept experiment for a different approach consisting of a propellant tank with a 
certain percentage of ullage, a modified Michelson interferometer, and a piston/bellows 
system - a piston stroke will provide a change in pressure to a test cell of gas, thus 
changing the gas’s density. This will be detected as a change in gas’s index of refraction, 
which manifests as movement of fringes in the interferometer’s interference pattern. By 
measuring the number of fringes that pass our detector, we can calculate the volume of 
the ullage and thus the volume of propellant. The primary objectives of this testing 
include establishing repeatability of this method and quantifying the uncertainty, which 
can then be compared with alternatives to this method and further improved.  
 
 
 

 
 


