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COLLABORATION (overview)

Meetings Mobility 

Outputs  Dissemination 

• Milan (03/2022),  
• Warsaw (10/2024) 
• Vienna (04/2025)  
with regular online meetings 

 

15 documented research stays 
 
F. Ceccarelli, CNR → UNIVIE, 09/2024  
I. Agresti, UNIVIE → CNR, 02/2025 
M. Siemaszko, UW → UNIVIE 

11 publications 
 
 

Active participation to international 
conferences 
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COLLABORATION (overview)

Shared code and data. Simulation and 
analysis codes and experimental datasets 
are exchanged across the three groups; 

project data are open to the scientific 
community and to the public. 

Circuit fabrication. Photonic 
circuit co-designed at UNIVIE and 
calibration was performed jointly 

between UNIVIE and CNR. 
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CHALLENGE – the aim of your research 
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𝑦 = 𝑊(𝑔(𝑥))

𝑥 →
→ 𝑦

𝑔(𝑥) 𝑊(𝑥)

Machine learning models are very versatile 
and powerful but can be inefficient. 

 
 
 

  

Neuromorphic architectures are more efficient 
and quantum computing can boost the 

performance of classical algorithms. 
 

 
 

  How can we implement 
nonlinearities ? 
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SOLUTION – research approach 
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If we trace out the measured mode, the state is still 
coherent and it displays an hysteretical behaviour. 

𝜓 ஺ =  1 −  𝛼(t) ଶห0⟩  +  𝛼(t)|1⟩

pେ =  𝛽(t) ଶ  =  𝛼(t) ଶ(1 −  R(t))

pୈ =  𝛼(t) ଶR(t)

Ṙ  = 𝛼(t) ଶ

R(𝜏) = ∫ 𝛼(t) ଶ dt
ఛା୘

ఛ

𝛼 𝑡 =  sin
𝜋𝑡

T௢௦௖

Can we use it for machine 
learning purposes? 
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𝑥଴, 𝑥ଵ … 𝑥ே

PHOTONIC RESERVOIR
LINEAR 

READOUT

𝑦଴, 𝑦ଵ … 𝑦ே

SEQUENTIAL INPUT SEQUENTIAL OUTPUT

𝑥 𝑡 + 1 = 𝛼 𝑥 𝑡 + 𝛽 𝑥 𝑡 ෍ 𝑥 𝑡 − 𝑖

ேିଵ

௜ୀ଴

+ 𝛾𝑢 𝑡 − 𝑁 + 1  𝑢(𝑡) + 𝛿
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⟨𝑛஺ᇱ⟩

⟨𝑛஻ᇱ⟩

⟨𝑛஼ᇱ⟩

⟨𝑛஽ᇱ⟩

Double feedback and multiple parallel units 
improve the performance 
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𝑥௜ → Φ 𝑥௜ → 𝑈௫೔
|𝜓⟩

Can we get any boost using quantum effects? 
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Can we go to real world tasks? 

June 2025 



IMPACT (potential users)
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Relevant commercial applications 

Cooperation with Quantum Flagship 

• Plug and play photonic modules (space-proof) 
• Quantum enhanced classification algorithms 

 

 

EPIQUE (European Photonic Quantum Computer, Horizon Europe / Quantum Flagship) 
same photonic platform and components developed in PhoMemtor feed directly into the 

European photonic quantum computing effort. 
 

MSCA ITN APPQINFO 
scientific overlap on quantum information processing 



WHAT’S NEXT 
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SPIKING NEURON ARTIFICIAL NEURON

• Quantum memristors as spiking neurons (?) 

• Quantum computing in space 




