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1) Motivation

- What and What for?
- Why Lasers/VCSELS?

2) Results

- Ultrafast Photonic Spiking Neurons

- Photonic Spike Processing with VCSELSs
- Recurrent Neural Networks with VCSELSs

3) Summary and Outlook
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- Ultrafast (< 1ns) spiking dynamics at low energy
- 7 to 9 orders of magnitude faster than neurons!!!
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System only fires when stimuli arrive within a small
temporal window

J. Robertson et al, Sci. Reps., 10, 6098 (2020)
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Detected Pattern

A B G D E F
Target Pattern
4-bit pattern recognition with a single VCSEL-Neuron
Ultrafast operation (~100 ps per bit & spike)
Telecom Wavelengths (Compatible with optical networks)

J. Robertson et al, Sci. Reps., 10, 6098 (2020)
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J. Robertson et al, Opt Exp., 37526 (2020)
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Y. Zhang et al, OSA Phot Res Accepted (2021)
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-Delay time (t): 65.02ns
-Sampling rate: 5 GSa/s
-Number of nodes/neurons: 325
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J. Bueno et al, IEEE PTL accepted (2021)
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— Artificial Photonic Neurons and Neural
Networks with Lasers

— Ultrafast speeds (sub-ns) & Low power
— Towards complex network architectures

* Photonic Spike Processing Systems -
* Photonic Reservoir Computing L
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