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Development of a high sensibility sensor through an
integrated optical setup for fluorescence and Raman
spectroscopy. It is based on an ion-exchanged
waveguide on glass substrate (BK7), combined with a
periodic array of metallic nano-structures of various
shapes, i.e. nano-domes and nano-cylinders.

Goal

Schematic of the main characteristics of the systems: an ion- exchanged 

waveguide in a glass (BK7) substrate, and two different types of nanostructures 

Excitation signal characteristics

TM modes interact more
with plasmonic
structured, although they
induce a relevant optical
loss. As an excitation
signal, TM00 mode will be
used. In terms of
amplitude, signal profile
on the nano-array plane is
uneven, and follows a
gaussian distribution. The
enhancement of emission
is obtained through three
mechanisms. First, the
direct illumination from
waveguide’s evanescent
field. Second, the
interaction with
plasmonic modes
originating from
illumination. And last, the
reflected charge effects
from nanostructures to the
emitters.

Field profile along the waveguide, 

representing the feeding signal that excites 

the nanoarray and the fluorophores
Beam control through periodic array

Various parameters of the periodic nano-arrays can be
tuned to control beam far-field characteristics. In
particular, array period is decisive to impose a
preferential direction. The main lobes’ direction is
almost indifferent to the nanostructures’ profile.

2D Radiation diagram with square nano-array, with nano-cylinders and 

different array periods

3D radiation diagram for square arrays of nano-cylinders aand nano-domes

Conclusions

Concept schematic of the spatial filtering operation, 

and the related topological decisions

From the first analysis, we have discerned a high
directionality of the scattered excitation beam. This
can be controlled through array period, and exploited
to obtain spatial filtering. This can reduce the mixing
between the emitted fluorescence/Raman signal and
the excitation signal, which allows to reduce reading
time and noise. Further analysis of enhancement of
emission is being operated.


