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DELIVERABLE D2.1.1 
VIRTUAL INSTITUTES EXPERTS 

 
 
The QUIE2T initiative is committed to setting up an ultimately sustainable research 
architecture and to promoting it at the European (as well as international) level. This 
architecture is structured around a set of four Virtual Institutes (VIs), mapped to the major 
QIPC sub-domains as identified by the scientific and technological roadmap “Quantum 
Information Processing and Communication: Strategic report on current status, visions and 
goals for research in Europe”  prepared by the QUIE2T predecessor QUROPE 
(www.qurope.net) . Integration of the VIs is achieved by the execution of the QUIE2T Work-
Packages’ activities which cut across all the VIs, and in particular by the elaboration of a 
common vision for the future of the whole QIPC field (and which will be reflected by the 
update of the aforementioned QIPC Strategic Report). In addition QUIE2T will have a 
proactive role in taking the first steps to ensure the future sustainability of the field. 
 
These VIs are implemented on a purely virtual basis. They are constructed by assigning to 
them the relevant European QIPC groups as well as present (and future) running European 
projects doing research in the same umbrella topic. In a second phase, this assignment will 
be extended to other stakeholders (e.g., industries) and possibly to national projects. In this 
way it will be ensured that a critical mass for each of the QUIE2T VIs will be reached. The 
community will be encouraged to participate and contribute to the VI life through a set of 
specific measures (including, e.g., forum discussions, email threads) and all initiatives 
regarding the QIPC field will be properly advertised. 
 
The four VIs initially identified by the QUIE2T consortium are the following: 
 

 Virtual Institute of Quantum Computation. This institute will integrate all groups 
which have an effort aiming at building a large scale quantum computer, independently 
of the physical system used for this purpose. The latter will thus include trapped ions 
and neutral atoms, cavity QED, solid state devices (such as superconducting qubits, 
possibly in combination with circuit cavity QED, and spin qubits), all-optical devices, as 
well as impurity spins in solids, single molecular magnets, and all sort of hybridization 
between these different implementations.  

 Virtual Institute of Quantum Communication. Quantum Communication can be 
defined as the art of transferring quantum states from one place to another. The 
general idea is that quantum states encode quantum information: hence quantum 
communication also implies transmission of quantum information. Quantum 
Communication covers aspects of basic physics as well as of practical relevance (e.g., 
quantum key distribution protocols and quantum cryptography). Additionally, it takes 
care of the whole “wiring” inside a quantum computer, i.e., contribute to quantum 
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interfaces and repeaters. This institute will incorporate all groups working on the 
subject. 

 Virtual Institute of Quantum Information Sciences. This Institute will comprise all 
theoretical efforts in the field. In fact, the development of QIPC has been driven by 
theoretical work of scientists working on the boundary between Physics, Computer 
Science, Mathematics, and Information Theory. In the early stages of this development, 
theoretical work has often been far ahead of experimental realization of these ideas. At 
the same time, theory has provided a number of proposals of how to implement basic 
ideas and concepts from quantum information in specific physical systems. These 
ideas are now forming the basis for successful experimental work in the laboratory, 
driving forward the development of tools that will in turn form the basis for all future 
technologies which employ, control and manipulate matter and radiation at the 
quantum level.   

 Virtual Institute of Quantum Technologies. Many branches of QIPC have gone past 
the proof-of-principle phase, and in the short term the first technological applications of 
quantum coherence and entanglement will appear. This institute will embrace all 
groups/industries working on the different aspects of these technologies which can be 
split into two main categories: either technologies that represent genuine applications 
of QIPC (e.g., quantum metrology, quantum imaging, quantum random number 
generators, etc.), or technologies instrumental in developing QIPC devices (e.g., 
single- and entangled-photon sources and detectors, chips for ion and atom traps, etc.)  

 
The Virtual Institutes play a central role in maintaining and disseminating expertise in the four 
fields specified above. They represent a meta-structure within the community, bringing 
together experts who can contribute with constructive advice whenever specialized input is 
needed for different purposes. The VIs serve as ‘think-tanks’, and they represent the 
strategic driving force within the QUIE2T CA. Each VI has its own web space, where 
information is disseminated and where topics may be discussed interactively. This will 
ensure a maximum visibility and transparency and contribute to the community integration 
process. 
 

Within a month of the project start a formal director of the different VIs has been designated. 
The Virtual Institutes have been set up and can be consulted on-line1. Each institute features 
a Director and an Executive Secretary who run the VI and appoint experts as they need (as 
was the case, e.g., when updating the QIPC roadmap document – see Deliverable D2.2.1). 
Each VI has its own list of affiliated groups, dedicated events, news etc. 

The initially appointed directors and Executive Secretaries of the four Virtual Institutes are: 

• Virtual Institute of Quantum Communication: 
N. Gisin (Geneva), R. Thew (Geneva) 

• Virtual Institute of Quantum Technologies: 
I. Walmsley (Oxford), K. Banaszek (Warsaw) 

• Virtual Institute of Quantum Computation: 
I. Cirac (Munich), M. Wolf (Copenhagen) 

• Virtual Institute of Quantum Information Sciences: 
P. Zoller (Innsbruck), A. Acin (Barcelona) 

                                                            
1 Hhttp://qurope.eu/vi 


