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SUB-POISSONIAN PHOTON GUN BY COHERENT DIFFUSIVE PHOTONICS

INTRODUCTION WHY?

*Goal: to deliver deterministic and compact sources of highly *Sub-Poissonian statistics and multi-partite entanglement
non-classical states, from sub-Poissonian light to multi- for a range of applications: deterministic source
mode entanglement, all using a single technological » Applications: P(n)
platform of integrated waveguide networks with » Metrology | ﬂ
engineered loss. c Atormic clocks o /

. : : : 004 Squeezed photon
We will bt{lld workmg.prototypes and.de\./elop the - Imaging 1 number state
technological foundation for the applications of the Photon . . . e

*Simulations of complex dynamics S/ BB\

Gun (PhoG) sources in advanced optical imaging and . . .
* “Cheap” quantum source for quantum technologies

metrology.

HOW? PHYSICS

*Unique light propagation regimes using coherent diffusive * Dissipative coupling can drive towards non-classical
photonics operating within dissipatively coupled states. Enables effects such as: entanglement
wavegmde nEtV\_IOFk§ in linear anc.nl non-linear glass generation; decoherence protection; optical equalization
materials (laser inscribed waveguide systems). * Engineered two-photon loss channel drives towards

*Key: the linear and non-linear engineered loss single-photon steady state

* Devices built using ultrafast laser inscription * Light flows diffusively while retaining coherence and

entanglement

XYZ Translation Stages

HWU: ultrafast laser

inscription for AAE USTAN, IPNASB: quantum correlation

integrated waveguide o flow through coherent-diffusive

networks; photonic devices; simulation of complex

instrumentation quantum systems; quantum state
generation

spectral
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UPB: quantum diagnostics; 5 .
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EXPECTED DELIVERABLES CONSORTIUM

*|ntegrated photonic sources in well-defined modes, with * Natalia Korolkova, University s |
user-selected quantum properties of St Andrews (USTAN), UK (

* Optical equalizer and quantum networks based on ’ Ro.ber.t Thomson., Heriot Watt . -
management of quantum correlation flow in waveguide University (HWU), Edinburgh, UK ‘”

. : : . of Physics, Belarus Academy of ‘- ‘-
!Entanglement.-enhar;ce.d |ma%|ng W|’Ich benc.:hmarl.<edSNR Sciences (IPNASB), Minsk, Belarus EM ‘N
improvement in resolution and signal-to-noise ratio (SNR) - Christine Silberhorn, . o

* Atomic clocks with quantum-entanglement-enhanced University of Paderborn (UPB), ?
frequency stability Germany

e Assessment of technology benefits and roadmap for * Dmitri Boiko, Centre Suisse
metrology applications and TRL expansion d’Electronique et Microtechnique

(CSEM), Switzerland
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