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INFORMATION & COMUNICATION TECHNOLOGY



Why?
To take advantage of light speed to send informations all
over the world




TARGETS
-Studying guided optical principles

-Studying the propagation and interaction be
light and substance

-ldeation and creation of an optical waveg

-Grating and channel waveguide characterizatio
different microscopies

-Coupling the light in a channel and planar wa




\
SOME OPTICAL NOTION

How to do?

To keep the light into the waveguides
we need to avoid the dispersion that
light has every time it hits a surface.
We remove the refractions with the

total internal reflection derived by

Snell’s Law.
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w7 )
l1z/ A//zvr/ \3//(’/ 1//(.c



TOTAL INTERNAL REFLECTIO

- —

No ' cladding n,

| cladding n;

Specifically, we can obtain a total
internal reflection for an angle
greater than a “critical” one. This
is possible only if the refractive
index of the core is greater than
the cladding layers.




WAVEGUIDES
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PLANAR WAVEGUIDE CHANNEL WAVEGUIDE
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LIGHT COUPLED INTO THE PLANAR WAVEGUIDE

LIGHT INTO THE
PLANAR WAVEGUIDE




Optical

The optical microscope is a
type of microscope which
uses visible light and a system
of lenses to magnify images of
small samples. Optical
microscopes are the oldest
design of microscope and were
invented by Galileo Galilei in
their present compound form
in the 17th century.




SPM

(Scanning Probe Microscopy)

SPM techniques reach a ra
impressive atomic resolu
using a physical probe th
scans the samples. This 1
because piezoelectri
actuators can execute m
with a precision and acc
at atomic level




STM

(Scanning Tunneling Microscopy)

It is an instrument for imaging s
at the atomic level, it was inventec
1981 by Gerd Binnig and Heinri
Rohrer. The STM is based on the co
of quantum tunneling. When a
conducting tip is brought very nea
the surface to be examined, a bic
(voltage difference) applied betwes
the two can allow electrons to
through the vacuum betwee

Ultra- High Vacuum chamber



AFM

(Atomic Force Microscopy)

The tip touches the
surface atoms.




OPERATION MODES

« Contact mode. The tip tou
surface of the sample: the
resolution is better but the ¢
may damage the top.

No- contact mode. The tip dc
touch the surface: the resolut;
worse but the sample remains
undamaged.

« Tapping mode. The tip oscillates on the
surface: the resolution is high but the
acquisition is slow.




Range del
microscopla ottico

Range del
microscopio elettronico
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CHARACTERIZATION OF GRATING
We use the AFM to

o p ﬂ' ,'-"f"« i ;""'x ;‘ '1 0 bsg rve the g rgtl ng a
= g i i1 ,'f | atomic level. Doing't
s | L j “\ | 1{ SERRILE we can measure t
witiLT R ! CRITET TR I rating’s step. To ana
datas we use a speci
Bl e ® & § w7 4 program, which can

produce pictures of th
amples in 2D, 3D o
profiles.




CHANNEL WAVEGUIDE

We have characterized the channel waveguide thro
with contact mode. After this measure we have devel
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IGHT COUPLED INTO THE CHANNEL W.

the question is: How can we insert the
into the channel waveg

- To insert the light we

| | need to focus all the
light on the entrance o
the channel waveguide




IGHT COUPLED INTO THE CHANNEL W.

the question is: How can we insert the
into the channel waveg

To insert the light we
need to focus all the
light on the entrance o
the channel waveguide

Channel Waveguide (AFM)



IGHT COUPLED INTO THE CHANNEL W
the question is: How can we insert the

into the channel waveg

To insert the light we
need to focus all the
light on the entrance o
the channel waveguide




Thanks to a lens system that converge the light
in a little spot (50pum)
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Thanks to a lens system that converge the light of a laser

in a little spot (50um)
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Thanks to a lens system that converge the light of a laser

in a little spot (50um)




Thanks to a lens system that converge the light of a laser
in a little spot (50um)

we had set
that the t
could go
trough
waveguil
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THE END
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