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Neural Networks
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The nonlinear response of a micro-ring could be
exploited in an all-optical node of a feedforward
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Reservoir Computing

Only the parameters of the output nodes are
Learned

The “reservoir” increases the dimensionality D p
of the input |

The output layer can more easily
distinguish the inputs >
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Integrated photonics applied to ANNs

Advantages of silicon photonics:
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Stable, well-understood material

Relatively low-cost substrates

High refractive index means short devices

High thermal conductivity means tolerance to high-
power devices or to high packing density
Thermo-optic effect means a second possibility for

optical modulation exists
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Chip design and SCISSOR detinition
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Chip design and SCISSOR detinition
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Chip design and SCISSOR detinition
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Chip design and SCISSOR detinition
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The reservoir is an optical The field inside the cavity is probed
cavity composed by series of by a number of waveguides and <
coupled ring resonators sent to the perceptron. 4.45um
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Sequence of coupled resonators: experimental results
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Sequence of coupled resonators: experimental results
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Sequence of coupled resonators: experimental results
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Sequence of coupled resonators: experimental results
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Sequence of coupled resonators: Modelling
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Sequence of coupled resonators: Modelling
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Sequence of coupled resonators: Modelling
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Sequence of coupled resonators: Modelling

7 )
0 el®

by,
: : (ZZ) = M”.S.M (Zl)
|
’ () =~ G
|
|
I - o |an|” _ [derm)’
. Caf | Ny
CAb)® | Naf
. D = a_i _ _N_zi

OF TRENTO - Italy

Department of Physics

NanoScience Laboratory

re



Sequence of coupled resonators: Modelling
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Feedback coupled waveguide (FCW)
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Sequence of coupled resonators: Simulations
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Sequence of coupled resonators: Simulations

b,y Transmission spectra of (a)SCISSOR with FCW(b) and
SCISSOR without FCW
0]
O
C
g
€
')
C
g
I— 0 | | | | | | |
1530 1535 1540 1545 1550 1555 1560 1565 1570
Wavelength (nm)
o 1 . .
&}
z
€050 (b) -
2
o
- 0 I ] l I
1530 1535 1540 1545 1550 1555 1560

Wavelength (nm)

A DA,
ST
Y sy
P =5 UNIVERSITY
4o OF TRENTO - Italy
Department of Physics NanoScience Laboratory




Conclusion and perspectives

* Modelling tool able to model the properties of the SCISSOR: the SCISSOR simulation reproduce almost
the same experimental results

e Start to simulate the neural network based on our SCISSOR
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