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The QuantERA Programme is a leading European network of 41 Research Funding 
Organisations from 31 countries.
QuantERA is dedicated to advancing high-quality Research and Innovation within 
the field of Quantum Technologies (QT).
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Aim of WP3 is to develop a theoretical framework and experimental schemes for 
application of concepts of WP1 and WP2 in the context of neuromorphic 
computing, more specifically in the areas of quantum reservoir computing and 
quantum associative memory. We will develop a general theory of the transport 
and disorder properties of quantum networks in concrete computational tasks and 
pursue the goal of a proof-of-principle experimental implementation analyzing all 
the platforms available in the consortium.
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Quantum Associative Memory

Quantum Reservoir Computing

Associative memory (QAM) refers to the ability to relate a memory with an 
input and targets the restoration of corrupted patterns. We built a framework 
for QAM which allows us to encode non-orthogonal states and potentially 
store an exponentially large number of patterns efficiently. In our formulation, 
both classical and quantum patterns can be stored, and such patterns can be 
either stable or metastable dynamical attractors. In QNet, our aim is to arrive at 
a proof-of-principle implementation of QAM in atomic and superconducting 
systems

Quantum Reservoir Computing (QRC) is a machine learning paradigm 
that exploits the unique properties of quantum systems to process and 
represent information. It exploits the complex dynamics of a quautum 
system with an exponentially large state space. It can be implemented 
using various quantum systems, such as superconducting qubits, trapped 
ions, or optical systems. We will theoretically analyze the conditions to 
be met for the physical implementation of QRC within the QNet 
consortium.
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