Integrated Diamond Lasers for Quantum Applications:
Compact, Ultra -Stable, and Cost -Effective
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Can we produce light in the visible part of the spectrum in a different way?
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Diamonds Lose Mass in Sunlight

Carbon atoms set free by ultraviolet light.
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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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Why not using diamond?
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The (stimulated) Raman effect .
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We produced for the ® time tunable single
frequency light using Raman lasers!



The device is incredibly simple!

Stokes
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Works at any wavelength from the UV to THz!
->NEWdevice for integrated photonics toolbox
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Filtering

“Funneling”

Increased the brightness by 50x
Reduced the bandwidth by 100x
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Spectral synthesis of multimode lasers to the
Fourier limit in integrated Fabry-Perot diamond
resonators
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MHz-class tuning over 301200 nm spectral range
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MHz-class tuning over 301200 nm spectral range
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Stokes spectral purity and residual sidenodes

Monolithically integrated Residual side-modes are critical for

diamond resonator

Pump laser ) spectroscopy (and other) applications
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First demonstration of a Raman laser accessing
hyperfine structure of an atom
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In-Source High-Resolution Spectroscopy Using an
Integrated Tunable Raman Laser

Eduardo Granados,* Georgios , Cyril Bernerd, Katerina Chrysalidis,
Daniel T. Echarri, Valentin N. Fedosseev, Reinhard Heinke, and Br

ated to the memory of Steve Edstrom

Tunable single-frequency lasers are the most prominent tool for
high-resolution spectroscopy, allowing for the study and exploitation of the
electronic structure of atoms. A significant milestone relies on the
demonstration of integrated laser technology for performing such a task. The
device presented here is composed of 2 compact Fabry—Perot monolithic
resonator capable of producing tunable and Fourier-limited nanosecond
pulses with a MHz-dass frequency stability without active cavity stabilization
elements. It also has the remarkable capability of exploiting the Raman effect
to funnel efficiently the broad spectrum of an input laser to a spectrally-bright
Stokes pulse at hard-to-access wavelength ranges. The targeted atom for the
demonstrations is "*25m, released as an atomic vapor in a hot cavity
environment. Here, the Stokes field is tuned to a wavelength of 433.9 nm,
while a crossed-beams spectroscopy setup is used to minimize the Doppler
broadened spectral features of the atoms. With this work, the suitability of
intagrated diamond Raman lasers as a high-resolution in-source spectroscopy
tood is demonstrated, enabling many applications iin atomic and nudear
physics. The integrated form-factor and inherent simplicity makes such a laser
an interesting prospect for quantum-technology based sensing systems and
related applications.
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1stcontact CERN KT

CERN KT Fund drafted

KT Funds confirmed: 117,500 CHF

Technology description sent to KT
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IP agreement with Macquarie University signed

First draft of patent completed
European patent office- disclosure submitted

PCT patent application was filed after patent searc
Agreement CERN Enigmediato test the tech

Follow up from the European patent office
First ion manipulation using an integrated Raman laser
US Patent

Prototypes delivered to startups
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