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QESSENCE: A Quintessential Quantum Leap  
 

An international consortium of a European grant to reap practical benefits from the mysterious 
realm of quantum mechanics has been launched in February 2010 and will be coordinated from 
the University of Warsaw. The EU has granted QESSENCE (Quantum Interfaces, Sensors, and 
Communication based on Entanglement), which follows on from the 40-partner consortium QAP 
(Qubit Applications), a budget of €4.7 million over the next three years to explore quantum 
entanglement, both theoretically and experimentally. The total investment in the project is 
expected to be €6.5 million. 

The lead coordinator of the programme, which starts in February 2010, is Professor Konrad 
Banaszek of the University of Warsaw. The project kick- off will be held in Wien on 5-6 March 
2010 with over 30 scientists from across Europe attending.  

‘We are thrilled to be coordinating this collaborative project, which is expected to bring a number 
of breakthroughs in quantum information foundations and technologies’ said Professor Banaszek. 
 
Quantum entanglement has the capacity to enable disruptive technologies that solve outstanding 
issues in: 
- Trust, privacy protection, and security in two- and multi-party transactions; 
- Novel or enhanced modes of operation of ICT devices; 
- Reference standards, sensing, and metrology 
 
This research will allow us to implement important new quantum technologies relevant to 
communications and simulations, and provide enabling physics for larger scale quantum 
computers that will follow in the long term, beyond the time frame of this consortium effort.  
 
Information and Communication Technologies (ICT) will require radical innovations in order to 
overcome the bottlenecks impeding existing realizations, to offer solutions to outstanding issues, 
and to develop new ways of meeting societal and economic demands. Fundamentally quantum 
aspects of information provide a new perspective on the ICT landscape with the potential to 
redefine the core characteristics of diverse ICT tasks with respect to parameters such as 
complexity, privacy, and precision. Research into quantum information foundations is 
inseparably intertwined with experimental progress in controlling and detecting physical systems 
at the quantum level, especially in the optical domain. This in turn provides the necessary 
technological platforms for the implementation of novel quantum information protocols. 
 
The cornerstone of the emerging field of Quantum Information Foundations and Technologies 
(QIFT) is the realization that quantum physical properties may be employed as resources in new 
unforeseen ways. The most important of these novel fundamental resources is quantum 
entanglement, whose power lies in creating exceptionally strong correlations between 
constituents in composite systems that cannot be reproduced by classical technologies. 
 



QESSENCE is a partnership of 22 industrial, academic and governmental institutions across the 
EU and around the world. Its mission is to develop realistic and complete schemes for executing 
ICT tasks. The consortium has identified several prospective application areas with the highest 
potential for significant impact from groundbreaking progress in controlling entanglement in real-
world environments, and to stimulate pursuit of the commercialisation of innovation.  


