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The future is
Quantum.

The Second Quantum Revolution is unfolding now, 
exploiting the enormous advancements in our ability to 
detect and manipulate single quantum objects.

Credits : www.qt.eu



Quantum Communications
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Photonics is a 
promising 
platform for
Q Computing



More and more players believe in the Linear Optical Quantum Computing



Manipulation of the Qbit 

at any temperature
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Long coherence time



Simplified architecture of a OQC 
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Since 2017

We are experts in semiconductor 

nanostructures and quantum photonics

Spin-off from the Centre for Nanoscience 

and Nanotechnology in Paris-Saclay
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Disruptive architecture to extract the light from a Quantum Dot 



Disruptive architecture to extract the light from a Quantum Dot 

High coupling in a fiber



Disruptive architecture to extract the light from a Quantum Dot 

Compatible with III-V 

semiconductor industry
Our technology would accelerate Quantum 

Computing platforms with a high number of Qbits

High coupling in a fiber



A lot of bright single photon sources on one cm² chip

Robust and reproducible 

performance (during years) High fabrication yield 



The ideal single photon source

Required features for Q tech:

- High brightness (high 

probability that a pulse contains 

one photon)|1> |1> |1> |1>

Pulsed regime



The ideal single photon source

Required features for Q tech:

- High brightness (high 

probability that a pulse contains 

one photon)

- High single photon purity

START

STOP

𝑔 2 0 = 𝐴0 ≈ 𝑃(𝑛 > 1)



The ideal single photon source

Required features for Q tech:

- High brightness (high 

probability that a pulse contains 

one photon)

- High single photon purity

- High photon indistinguishability 

and entanglement fidelity

Distinguishable

Photons

Indistinguishable

Photons

For High Fidelity Gates



Multi-photon manipulation on-chip 

CNR - Milan

3-photon source in a tuneable tritter: 
laser - 43 Hz // eDelight - 3.8 kHz (speed x 88)

APDs

Exponential Speed-up 
for Quantum Computing

Interfacing scalable photonic platforms: solid-
state based multi-photon interference in a 
reconfigurable glass chip 
Anton et al., Optica, 6, 12, 1471-1477 (2019)

Performance for OQC



Performance for OQC

Multi-photon manipulation on-chip 

CNR - Milan

3-photon source in a tuneable tritter: 
laser - 43 Hz // eDelight - 3.8 kHz (speed x 88)

APDs

Exponential Speed-up 
for Quantum Computing

Enlarge the number of 
entangled photons

Source Laser
Source 
eDelight

3 photons 2 weeks 30 minutes

4 photons
1 year
(estim.)

1 hour

Interfacing scalable photonic platforms: solid-
state based multi-photon interference in a 
reconfigurable glass chip 
Anton et al., Optica, 6, 12, 1471-1477 (2019)

arXiv:1912.04375
Sequential generation of linear cluster states from a single photon emitter
Istrati et al., 

https://arxiv.org/abs/1912.04375


We will develop 
a European 
Optical platform 
for Q Computing



Single photons are the building block of Optical QC



Single photons are the building block of Optical QC

Toward a Measurement Based Quantum 

Computer using a classical feedback control

Credits: Mercedes Gimeno Segovia
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Performance of a typical source in the Quandelab

Very efficient : 

More than 65% of emitted polarized photons 

are coupled in a single-mode fiber.

Ultra stable: 
The count rate is stable (+90%) 

during more than 3days.

More than 32M of indistinguishable photons per second (pulsed

excitation rate: 500MHz)

More than 5M indistinguishable photons per second (pulsed

excitation rate: 80MHz)


