Integrated optic glass microcantilever with Bragg gatings forming a
Fabry-Pérot interferometer for force sensing
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Microcantilevers are the workhorse for ultra semsiforce sensors and are used in applications asicGtomic
force microscopy, sensing forces as small as 103Nl previous work [2] we have demonstrated tinst f
integrated optical glass microcantilever, and we rsbow for the first time Bragg gratings formindg~abry-
Pérot interferometer acting to increase the fomes#ivity of the device. The fabrication of theags
microcantilever is based on a novel physical miadnining and etching approach, combined with U\ttemni
Bragg gratings. The advantages of the in-situ F&&npt interferometer will also be discussed.

Our glass microcantilever’s fabrication procedutats with a silica-on-silicon substrate, grooves eut
through the silica into the underlying silicon wgsimicromachining using a precision dicing saw. BirgV
writing is then used to create optical waveguidasta@ining pairs of Bragg gratings at wavelength#eshfrom
one another by a predetermined amount. The glas®cantilevers are then freed from the silicon sabs via
wet etching to remove the underlying silicon [Bed=ig. 1 (a). By releasing the glass from theailj the Bragg
grating positioned in the microcantilever is spaiyrshifted by the release of thermal mis-matchss while the
second Fabry- Pérot grating remains unshifted.shifein central Bragg wavelength of the Bragg ijr@within
the cantilever overlaps the two grating spectraiig thus forms a Fabry-Pérot interferometer betwieerBragg
grating within the bulk substrate and the Braggtiiggawithin the microcantilever. Reflection spectaken
before and after the wet etching are shown in Fig(b), and show the creation of the cavity.
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Fig. 1 (a) micrograph of microcantilevers having a lengttsmm, a width of 6Am and thickness 40n, (b) TE reflection
spectra of microcantilever before and after etchihg 6dB of loss depicted can be accounted fardoypling loss.

The addition of a Fabry-Pérot interferometer to thierocantilever device increases the spectralpstess
compared to a Gaussian apodised Bragg gratingspéetral sharpness provides a large change irctieitg
with small spectral displacements. A secondary adge of a Fabry-Pérot interrogation is the sarititof the
response to the entire integrated induced strathancavity, unlike the response previously rembff for a
single Bragg grating where the strain is senseg @ohg the grating length.

In order to accurately characterise the overalsisieity of the microcantilever, a surface profijmnstrument
was used [3] to applyN forces along the length of the microcantilevee 8tall present our latest results in the
fabrication and characterisation of a microcanétemtilising Fabry-Pérot interferometers.
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