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Introduction

Fiber optic sensols olfer atlractive chatacteristics that inake them very
suitable and, in some cdses, the only viable sensing solutior. Sone of the Key
altributes of fder sensors are.

simmiunity to electromaanetic interference
= ixeellent resolution and range

= Passive operation, inteinsically safe

= Wailer and torrosion resistant

=bBogdged sall sie and lioht weight

= Multiplexed in paraile| or in series

Despite the many obviolis advantages fiber oplic sensing stiliggle with the
reputation of being expensive and diffiellt to handle dile to the fibers being
very tiadile This it of belay: deploymient of ey fiber sercing applications.

The Fiber Braag Gratiig (FRBG) selinol s o Shiort piece of optical fiber \With o
periodic raodulation of the refractive index i the optical fiber. The periodic
modUulation of refractive index is gererated by an interferernce pattern, and it
creates a nartow filter response with peak reflectivity at a wavelength
determined by the period of the FBG.

The sensing idea:
Fiber Bragg gratings

A Bragg giating consists of a modulation i the refiactive index that
callses constructive irderference of the reflected light only for a limited
number of wavelengthy, relited to the period of the dreating.

The idea in & Bragg grating sensof §s 1o teaciiie the variations in the reflected
Clransmitted) pedk (dip) due 1o the infcraction With the feromicin that have to
be nleasuied e a @ frain, temperatiire (they intioduce @ varidtion of the period
of the grating) and different samples introdiiced In thie tioles (they change the
refractive index of the fiber, and conseguently change the guiding properties of
the fiber and than change the bragg peak wavelength).

Multiple sensing is also poessible. beacuse different gratings with. different
reflection peaks apd With different properties can sehne & various fange of
fenomieria, -

A BriGo drating in 2 polymet fiber eail be wiitten by
* Y wiliing with a phace mack
= | emtosecond direct writing

mPOF

Qur drawing facility allows us to design and draw fibers that are

more suited for different applications.

But why 10 chiose polyaier Abhers?

Becaiise they are:

= Cheap _

= Easy to diaw, because of their low melting temperature

= Well siiited for selisnie £ - Goad (esponse o stiain (low Young roduliis)
- Biocoinpatible

Alld Why (o chiose a miiciostriictured fiber?
Becalse they aje:
= Endiessly simglesmoded

= Well stited for evanescent field applications: eap
e ey infiltrated

and

It Is possible to design the structure with any
pattern of holes!

Sensing applications

Optical pictophone

A fiber Bragd drating tan be bce as dan optical
sound detector 1 e as a microphone.

With a mPOF Bragg grating it is possible to
meastre small deformations in a fiber with high
actutaney. If the defarmationsiare due to soupnd
vibiations, thep i |5 possible tocanvert salbihd
irte light information.

Labedled biomalegules detection

in the holes of a MPOE is possible: to. attach
antigens for detecting specific biomolecules.

1o 4 second slage @ solutionl that Has 1o be v
analyzed is infiltrated in the holes.

PMMA

If the matching miolecdle 1o i e Solttion it
attaches (o the antigen. When the miolecyle =
aftached the hoht i the fiber experiences a
different refractive index. which leads o a
variation uf the Brayg peak.

@ Anigen /2 matching <@ mis-

antibody matching
fop o oasa nibod

in this way it Is possible to defect the presence
of a gertain molecule in the solution.
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