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Results WP1: Algorithms and Applications

• Quantum Machine Learning 

• Quantum Applications in Science 
and Technology

• Quantum Simulation and 
Modeling

• Hybrid Quantum-Classical 
Systems and Applications

• Desing and preliminary 
implementation of quantum 
machine learning algorithms (e.g., 
quantum neural networks, 
variational algorithms, and 
specific problem-solving 
algorithms)
• (Bicocca, Catania, Cineca, Infn, 

Napoli, Pavia, Pisa, Polimi, Sapienza)
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Results WP1: Algorithms and Applications

• Quantum Machine Learning

• Quantum Applications in 
Science and Technology

• Quantum Simulation and 
Modeling

• Hybrid Quantum-Classical 
Systems and Applications

• Practical application of quantum 
computing in various specific 
fields such as image classification, 
particle tracking, bio-inspired 
optimization techniques, classical 
fluids, and N-body simulations, 
among others.  
• (Cineca , IIT, INAF, INFN, Napoli, 

Pavia, Sapienza)
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Results WP1: Algorithms and Applications

• Quantum Machine Learning

• Quantum Applications in Science 
and Technology

• Quantum Simulation and 
Modeling

• Hybrid Quantum-Classical 
Systems and Applications

• Preliminary application of 
quantum computing for 
simulations of quantum 
electrodynamics, quantum 
thermodynamics and other 
quantum systems.
• (Bari, Catania, Pisa)
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Results WP1: Algorithms and Applications

• Quantum Machine Learning

• Quantum Applications in Science 
and Technology

• Quantum Simulation and 
Modeling

• Hybrid Quantum-Classical 
Systems and Applications

• Integration of quantum and 
classical computing systems. This 
includes the development of 
hybrid infrastructures, 
benchmarking, and comparative 
studies of quantum and classical 
algorithms, and the exploration of 
hybrid quantum-classical 
algorithms for specific problem-
solving
• (Cineca, Catania)
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Results WP2: Compilers, Emulators and Benchmarks

• Quantum Simulations and 
Emulation

• Quantum Benchmarks
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Digital twin of a 
Rydberg atom quantum computer 

T. Felser, S. Notarnicola, S. Montangero PRL (2021)
D. Jaschke et al arxiv:2210.03763
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Results WP2: Compilers, Emulators and Benchmarks

• Quantum Simulations and 
Emulation

• Quantum Benchmarks

• Desing of an evaluation 
infrastructure for the comparative 
benchmarking of quantum 
algorithms against classical ones
• (Padova, Polimi)
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Results WP3: Firmware and Hardware

• Superconducting Systems

• Photonic Systems
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Results WP3: Firmware and Hardware

• Superconducting Systems

• Photonic Systems

• Design and simulation of 2D and 
3D superconducting qubits, 
fabrication techniques, control 
and readout mechanisms using 
advanced technologies like FPGA 
boards, and development of 
prototype quantum processors. 
Characterization of multi-qubit 
arrangements and development 
of innovative read-out devices.
• (Bicocca, INFN, Napoli)
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Results WP3: Firmware and Hardware

• Superconducting Systems

• Photonic Systems

• Development of photonic 
quantum sampling architectures, 
and creation of software tools for 
simulating photonic systems while 
considering real-world 
imperfections.
• (Bicocca, Sapienza)
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Y1 key results

WP1: Algorithms and Applications

• Identification of target application domains and design of the necessary quantum 
algorithms

WP2: Compilers, Emulators and Benchmarking

• Tensor network emulator for 100+ qubits

• Design of a bechmarking methodology and platform for the comparative 
evaluation of quantum algorithms

WP3: Firmware and Hardware

• Implementation of a platform with 5+ qbits

• Design of a photonic sampling machine with 5+ photons and 24+ modes
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Innovation Projects: overview

• 1,7/1,8 M€ funding (2,2 M€ cost)

• 8 projects
• 5 internal

• 2 in cooperation with other Spokes (2, 3 and 5)

• 1 coordinated by Spoke 3
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Innovation Projects: partners

Public partners (9)

• IFAB

• INFN

• Istituto Italiano di Tecnologia

• Politecnico di Milano

• Roma Sapienza

• Università di Bari

• Università di Bologna

• Università di Milano Bicocca

• Università di Padova

Private partners (8)

• ENI

• IFAB

• Intesa Sanpaolo

• Leonardo

• Società Autostrade

• SOGEI

• Thales Alenia Space

• UnipolSai
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Innovation Projects: list

• Molecular Energy Landscapes with Quantum Computing

• Fraud Detections

• Quantum Credit Scoring

• Quantum Algorithms for the Solution of Differential Equations 

• Cybersecurity and Combinatorial Optimization

• Scale up Quantum Optimization Algorithms for Aerospace & Telco Applications

• Quantum algorithm for the Detection of the Optimal Maximal Clique

• Serial Code Porting on HPC & Quantum Architectures
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Thank you!

Open calls for projects with partners outside the center in January 2024! 


