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Experimental Set-up

Perceval Implementation

Experimental Results

Perceval Simulation



• Trainable circuit(1)

• Machine Learning model:

• Classification: sign of the model 

Example: clustering

(1) Gan et al. ”Fock State-enhanced Expressivity of Quantum 

Machine Learning Models”, arXiv:2107.05224

Possible improvement to learn faster or from less data

Simulation with 10 photons



• Same trainable circuit than clustering able to solve PDEs as 

it amounts to Fourier expand a discretised solution of the PDE.

• Other (approx. similar) approach: 

variationnally minimise (potential) energy(2)

𝐸𝑝 =
1

2
𝐯TH𝐯 − 𝐯T𝐟 with 𝐻 = 𝐾 + 𝑔𝐶𝑇𝐶

discretised PDE

boundary conditions

▪ Encoding:    

Ԧ𝑣 → 𝑟| ۧ𝜓(𝜽) ,     𝑢 → 𝑟𝑜𝑝𝑡| ൿ𝜓(𝜽𝒐𝒑𝒕) and      Ԧ𝑓 → | ۧ𝑓

𝐸𝑝 = 𝑓, 𝜓(𝜽) 𝑟2𝐼1 ⊗𝐻 − 𝑟𝑋⊗ 𝐼⊗𝑛 𝑓, 𝜓(𝜽)

where ۧ|𝑓, 𝜓(𝜃) = ( ۧ|0 ۧ|𝑓 + ۧ|1 ۧ|𝜓 )/√2

▪ Minimisation problem:

min
r
,𝜃 𝐸𝑝 𝑟, 𝜃

• We use Perceval to convert the Hermitian matrix into a photonic encoding.
(2) Liu et al. ”Variational Quantum algorithm for Poisson

equation”, arXiv:2012.07014 (2020)
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kp = ks + ki

Heralding



Coste at al. 

High-rate entanglement between a semiconductor spin and indistinguishable photons

https://arxiv.org/abs/2207.09881

Linder, Rudolph, PRL, 103, 113602 (2009)

Emission of indistinguishable and 

entangled photons with a high brightness

Small mT magnetic field + compact cryostat



https://perceval.quandela.net/
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