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PROBLEM STATEMENT

Optical interferometers can catch incredibly small changes in distance and
shape. But reading those changes usually requires a high-resolution spectrum
analyzer. RF interferometry is the cheaper alternative. It just isn't sensitive
enough to catch the tiny phase shifts that actually matter. Engineers need a
way to achieve optical-level sensitivity without the optical-level price tag.

SOLUTION

Researchers at Missouri University of Science and Technology built a system
that bridges the two worlds. Their microwave photonic encoding unit converts
the phase of an optical interferometer directly into the phase of an RF signal.

A second RF signal is then combined with it near the point of destructive
interference. This amplifies the phase shift by a gain factor that can be tuned
up or down. When tested on a miniature fiber-optic Fabry-Perot sensor, the
system achieved a sensitivity of 2.14 rad/nm. That’s more than 250 times the
sensitivity of standard RF phase sensing. It holds up well in noisy environments
and runs on everyday RF hardware rather than costly optical instruments.

VALUE PROPOSITION

This technology delivers optical-grade sensitivity through RF-grade equipment. It

reduces reliance on expensive optical spectrum analyzers by enabling phase readout
with standard RF electronics while maintaining full sensitivity tunability. It applies to a
wide range of fiber optic interferometers already used in structural health monitoring,
biomedical sensing, and photonic instrumentation. That means sensor makers can add
high-sensitivity phase detection without investing in costly optical instrumentation.
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