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SIGNAL CONDITIONER TECHNOLOGY

FISO Technologies’ patented white-light cross-correlator offers a 
unique and powerful way to make absolute Fabry-Pérot cavity length 
measurements with astonishing accuracy and linearity, providing 
consistency time after time. The principle behind this sensing 
technology is actually quite simple although some technical details 
have to be considered in order to manufacture such device.

A light source, namely, a bright incoherent light source, is first 
injected and guided into a multimode optical fiber and then into an 
input of a coupler which acts as a 50/50 power splitter. One output 
is linked to the fiber optic sensor through an optical connector at the 
signal conditioner front panel. Then, the light travels through the lead 
optical fiber until it reaches its tip, where the sensor is assembled.

The core of the sensor is a Fabry-Pérot interferometer, a technology 
that has been well-known in the optical scientific community for 
over a century, having been used in many research applications 
such as physics and astrophysics. It is constituted by two parallel, 
perfectly flat, semireflecting mirrors separated by a given gap. The 
light passing through a first mirror is reflected back and forth a very 
large number of times between the two parallel mirrors. However, 
at each reflection, a small fraction of the incident beam escapes 
the interferometer creating a large number of parallel beams of light 
emerging at the same angle at which they entered the interferometer. 
In the free space, they could be focused to form an image by a 
converging lens creating a constructive interference by the multiple 
beams which produce very bright and sharp interference fringes. 
Their spacing will depend on the optical path (that is related to the 
distance separating the parallel planes and the refractive index 
between those planes) and naturally on the light wavelength. Thus 
if a physical parameter to be measured by the sensor changes the 
optical path difference (OPD) of the Fabry-Pérot interferometer, the 
light escaping this interferometer will be encoded according to this 
variation. 

In the fiber optic version, the light emerging from the Fabry-
Pérot interferometer is not directly focused on a plane to give the 
interferences mentioned above, but the light beams are rather 
reinjected into the optical fiber from which they originally came from 
and they travel back, entering the signal conditioner at the optical 
connector level. Then, the light is again separated by the coupler into 
two fibers. The light directed back to the light source is lost whereas 
the other fiber directs the light toward an optical box where the light 
is spread over a Fizeau wedge that reconstructs the interference 
pattern which is physically recorded using a charge coupled device 
(CCD). Due to the fact that white-light is used, all wavelengths are 
present, and thus destructive interferences occur except for the zero 
order where all wavelengths are actually constructive. Thanks to 
the wedge that creates a linear variation of thicknesses, the cross-
correlated interference pattern has a maximum intensity at the exact 
position the optical path difference equals the one created at the 
sensor, and few lower intensity peaks symmetrically disposed around 
the central peak (as given by the interferometer cross-correlation 
function). Thus finding the sensor OPD related to the physical 
parameter to be measured simply consists of finding the position 
of the maximum peak in the CCD interference pattern. This robust 
interferometric method allows accurate and precise Fabry-Pérot 
cavity length measurement with sub-nanometer range precision over 
several decades of micrometer span, thus giving a very interesting 
dynamical range for a precise and concrete measurement data.

Fabry-Pérot

Schematic description of the F-P absolute measurement signal conditioner 
using white-light interferometry.
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