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After 50 years, the LIGO project has detected the gravitational 
radiation from the merger of astrophysical black holes. With an 
improvement of 1-2 orders of magnitude in the noise, these devices 
would be able to sense the fluctuations in space-time from all black 
holes within the observable universe. There are two chief obstacles in 
this path: quantum mechanics and statistical mechanics. The 
quantum fluctuations of the electromagnetic field of empty space limit 
the ability to measure optical phase shifts. The Fluctuation-
Dissipation theorem dictates the amount of thermal fluctuation of the 
measurement device. Recent advances in the study of thin-film 
amorphous oxides indicate that one of these fundamental physics 
limits may be possible to overcome. 
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