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Human eye

Chemical analysis

Laser spectroscopy

Quantum “eyes”
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Exoplanet hunting

By Method New Discovery
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Gravitational wave surfing Anti-matter
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Photonic Integrated Circuits
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Playing the music of the atoms...
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Can we produce light in the visible part of the spectrum in a different way?

\/ RILIS - CERN



nature photonics
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Carbon optimism
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Diamond disappears in sunlight
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Diamonds Lose Mass in Sunlight

Carbon af by ultraviolet light,

Why not using diamond again?
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Formation of diamonds in laser-compressed
hydrocarbons at planetary interior conditions
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New Laser Burns Hotter Than the Sun And Creates
Mini-Stars in the Lab
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The stimulated Raman effect

crystal

Incoming photon

* The Raman shift (wg) depends on the crystal
* The Raman gain depends on the crystal
» The spectral range also depends on the crystal
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Possible outcomes

transmission

Wg = W, - WR

p
anti-Stokes

Wy = W +(1)R
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The “best one” overall is:
DIAMOND

But can be exploited in nearly all solids...
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Circa October 2018 The unexpected happens...

47958055 1ane)

We produced for the 1t time tunable single
frequency light using an integrated Raman laser



The device is incredibly simple

Stokes

e

Works at any wavelength from the UV to THz
-> NEW and UNIQUE device for integrated
photonics circuits toolbox
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Filtering

“Funneling”
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Increased the brightness by 50x
Reduced the bandwidth by 100x



The journey

™

October 2018
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1st contact CERN KT
CERN KT Fund drafted

KT project presented: “Singular Light”
KT Funds confirmed: 117,500 CHF

Technology description sent to KT

IP agreement between CERN and Macquarie University prepared

Singular Light featured in KT website

IP agreement with Macquarie University signed

First draft of patent completed

b

European patent office - disclosure submitted

PCT patent application was filed after patent search
Agreement CERN — Enigmedia to test the tech

Follow up from the European patent office
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Research Article

Spectral synthesis of multimode lasers to the
Fourier limit in integrated Fabry-Perot diamond
resonators

Enu.mn-) GRANADOS, CamiLo GrRanapos,” Rizwan Aumep,’ @ KaTterina CHRYsALIDIS,'

LenTIN N. Fep . uce A. MarsH," SHaNE G. WiLkins," RicHarD P. MiLDREN,
viD J. SPEN

relying on p
production of ncarly Fourier limited n.mu;tmnd npm
80 MHz, which i ncarly two arders of ms

tegrated photonic platforms. Furthermore, the device
length or frequency stabilization, or any additional optical components.

1. INTRODUCTION

1SSN: 2334-2536
opg.optica.org/optica




Testing...
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And more testing...
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“Singular Light” provided a working solution for single frequency light generation
for scientific applications, what about outside the lab?
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Raman converter

Temperature stabilized
Insulator copper substrate

M1 Oven/ lens
Diamond resonator Output @ 479 nm




The dream

Revolutionary for optical communications,
sensing and quantum computing

This is what QubikPhoton is about




™

Can Photonic Integrated Circuit inverse design be the path forward?

Inverse Design
Regions

FSR (19.8 GHz)
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