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•Bottom-up (scientific level)

•Structuring the community and 
representing it towards the EC

•Support function: training and conf.s
organization

•‘Lobbying’ for focusing attention on the 
research field

•WP2 (Common vision): P.Zoller, 
T.Calarco, D.Binosi

QUROPE started 01.09.2006; last for 36 months

�Establish links with industry�Public outreach & dissemination

�International cooperation�Web portal & info exchange

�Conferences & Young scientists
training + NMS

�Common vision & strategy
•Top-down (institutional level)

•Coordination between national
initiatives and the EU

•Proposition function: addressed to 
funding agencies (national & EU)

•Elaborating guidelines for funding the 
research field

•WP1 (Roadmap): R. Fazio, T.Calarco, 
D.Binosi

ERA-Pilot started 01.02.2005; last for 24 months (possible extension of 9 months)

�Coordinate national research activities and 
policies

�Map EU QIPC actors (159 groups & 78 
funding agencies) and activities

�Map QIPC actors and activities worldwide� Develop a generally accepted strategy for
the future of QIPC in Europe

ERA-Pilot vs. QUROPE

ERA-Pilot http://qist.ect.it
QUROPE http://www.qurope.net
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QIPC Strategic Report (EU QIPC Roadmap)

When

� Start Sept. 2004 Rome
� 1st stable version: April 2005
� 1st update: July 2005
� Published in EPJD Nov. 2005
� FET/EC publication Jan 2006
� 2nd/3rd update: Feb/Oct 

2006
� Updates: 2 per year (ERA) / 

1 per year (QUROPE)

Who
40 contributing authors                  
(ed. P. Zoller)

Each one has contacts with a group 
of indirect contributors

ERA Pilot WP1 from Feb. 2005

Consultation and feedback from the 
research community via the ERA 
Pilot WP1 web site: for each update 
and for the EC (Feb. – March 2005)

It is an input for the QIPC strategic research agenda in Europe for the next 
decade, serving as a guideline both to scientists and decision makers.

V.I.D. (Very Important Document ☺)

QIPC Strategic Report: Genesis

http://qist.ect.it/Reports/reports.htm
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EU QIPC Roadmap: the European flavor

http://qist.ect.it/Reports/reports.htm

QIPC Strategic Report
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EU QIPC Roadmap: the European flavor
Executive summary, introduction (why, what), international context, funding

Q. Communication Q. ComputationQ. Information
theory

�Fiber based
�Free space
�Q. Memories
�Q. Repeaters
�Q. Interfaces
�Q. Protocols

�Q. algorithms
�Computational
models and 

architectures
�Q. Simulations
�Error correction +
purification
�Entanglement
�Noisy comm. 
channels

�Trapped ions
(electrons)
�Neutral atoms
�Optical traps, 
Cavity QED, 
Atom chips
�Supercond. JJ
�Quantum dots
�Linear optics
�Impurity spins / 
molecular magnets

Fundamental issues in QIPC
Q. mechanics, decoherence,…

Commercial exploitation
Communication, computing, 

metrology and q. technologies

QIPC Strategic Report: ToC

http://qist.ect.it/Reports/reports.htm
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EU QIPC Roadmap: How to contribute
The QIPC roadmap is a ‘living document’ open to the community discussion
Suggestions for changes/addenda are welcome any time; keep however in 
mind that this is a position document, and has two basic roles to fulfill:

Prescriptive role
i.e., the identification of the organizational, 
investment and infrastructure developments 
(in particular the need of a dedicated QIPC 
ERA – European Research Area) that 
would be necessary in order to keep the 
European QIPC research at the forefront;

Descriptive role

i.e., analyzing the state-of-the-art of 
different QC implementations and the likely 
progress (at five and ten years) that could 
be achieved in the latter.

not a compilation of the most recent results/developments in the different 
QIPC fields; 

but, rather,

it monitors and review the long-term broader developments/research 
activities.

QIPC Strategic Report: How to
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EU QIPC Roadmap: How to contribute

Minor changes/addenda
�Make a concrete proposal for modification, 
working on the current text. 
�Use the track changes feature of Word 
(Shift+Ctrl+E) to help us keep track of the 
proposed changes/addenda (or highlight 
them, or write them in a different color)
�The version you deliver should be ready to 
be published as it is in the document.

New subsections

�Prepare a complete and ready-to-be-
included subsection. 
�Take as a model the structure of the ones 
where you think your contribution should be 
added
�The version you deliver should be ready to 
be published as it is in the document.

Mail the file to era-qist@ect.it, and in the mail please write a few (5/10) lines of 
motivation as for why you think that it is important that the suggested changes/addenda 
appears in the next update of the QIPC Strategic Report.

What happens next?
ERA-Pilot WP1 will take care of sending your proposal to the relevant person in the 
roadmap committee who will take the final decision of its inclusion/revision/rejection (which 
will be notified through an e-mail containing the motivation for the decision) discussing it 
with other members when necessary.

QIPC Strategic Report: How to
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QIPC Strategic Report: Quantiki

http://www.quantiki.org/wiki
/index.php/QIPC_Strategic_Report

ERA-Quantiki Project
Free-content WWW resource (http://www.quantiki.org) on quantum 
information science that anyone can edit hosted @ Cambridge CQC

�Freely editable version of the roadmap (and QICS, see later on) are 
available
�Constantly monitored, relevant contributions will be sent to the roadmap 
committee following the afore-described iter

�WP1 will not make any warranty (neither explicit nor implicit) that whatever a 
user can add to the Quantiki version of its documents (regardless of its 
relevance to the subject), will be published in the final version delivered to the 
European Commission. 
�No part of the Quantiki version of the WP1 documents should be quoted as an 
excerpt coming from a WP1 document unless that part appears also in their 
WP1 official versions 
�Moreover, in no case should the ERA-Pilot QIST Workpackage 1 be held 
responsible for any kind of content that users may add in the Quantiki version of 
its documents. 

Disclaimer
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Changes in the Oct 2006 release of the Report (v-1.3)

�Executive summary completely rewritten, containing: 
�Overview of QIPC research and its 5/10 years goals per subfield 
(computation, communication, theory)  
�Summary of short and long term goals
�Synergies and integration

�QIPC research in Europe updated
�Updated short- and long-term goals for semiconductor quantum dots and for 
impurity spins
�Some small changes/addenda in the theory section (Quantum Algorithms and 
Complexity, Geometric and topological methods for fault tolerant quantum computing, Noisy 
communication channels, Spin-off to other fields)

QIPC Strategic Report: v-1.3 changes
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EU/US Roadmap Comparison
�Comparison between the US and EU QIPC roadmaps (not about research in general
or research programs) 
�Done in a neutral way based on facts and not on any judgments
�Shows that EU is a competitor not only in QIPC science but also in QIPC ‘strategic
thinking’

Top-down vs. Bottom-up
�EU roadmap is bottom-up (the 
community has appointed the roadmap
committee as opposed to ARDA appointing
the TEP)
�Broader scope (seen e.g. in the 
document’sprescriptive role mentioned)

Features of the EU efforts

�Broader scope (again) goes beyond
specific issues (scurity) / applications
(factoring)
�Strong emphasys on fundamental
physics (and on potential QIPC spin-offs)

Also worth noticing
�Absence of rigid time-scales (again due 
to the bottom up approach) 
�Covers all aspects of QIPC (the US one 
missed quantum repeaters)

EU/US Roadmap Comparison

http://qist.ect.it/Reports/reports.htm
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US Quantum Repeaters roadmap
�Result from a workshop held in Harvard in Nov. 2005
�Absence of rigid time-scales (as in the EU roadmap and opposed to the 
Quantum Computing/Cryptography US roadmaps)
�Contains contributions of several EU scientists
�Common goals

�Quantum state transmission over a quantum channel
�Generate entanglement between separated memories
�Purify quantum state / verify obtained state
�Connect segments / Bell measuremets
�Scale

US Quantum Repeaters Roadmap
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QICS® Quantum Information Classification Scheme
�4-level hierarchical scheme for classifying QIST topics 
�The scheme is arranged hierarchically, by subdivision of the whole spectrum of 
subject matter in the QIST areas into segments and then repeating the process 
of subdivision down to four levels: 

�Categories (5) 
�Topics (25) 
�Fields (210)
�Sub-fields (62)

� Similar subjects are grouped closely together, with browsing up and down 
near any entry revealing closely related entries.
�EPJD is testing QICS since October 2005

�Complete list available @ http://qist.ect.it and soon in the QUROPE 
website http://www.qurope.net
�Different format available: HTML, PDF;
�Search engine + (soon to be released) PACS converter
�Feedback form + Quantiki version

QICS

http://qist.ect.it/QICS/qics.htm
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Changes

03.67.Lx Quantum computation → 03.67.Lx Quantum computation architectures and implementations
03.67.Dd Quantum cryptography → 03.67.Dd Quantum cryptography and communication security
03.67.Mn Entanglement production, characterization, and manipulation (see

also 03.65.Ud Entanglement and quantum nonlocality; for entanglement
in Bose-Einstein condensates, see 03.75.Gg) → 03.67.Mn Entanglement measures, witnesses,  and p    

other characterizations (see also 03.65.Ud Entanglement and quantum nonlocality)

Additions

03.67.Aa Quantum algorithms, protocols, and simulations
03.67.Bb Entanglement production and manipulation (for entanglement in
Bose-Einstein condensates, see 03.75.Gg)

Splittings

89.70.+c Information theory and communication theory (for telecommunications,
see 84.40.Ua; for optical communications, see 42.79.Sz)

into

89.70.-a Information and communication theory (for telecommunications,
see 84.40.Ua; for optical communications, see 42.79.Sz)

89.70.Aa  Entropy and other measures of information
89.70.Bb  Computational complexity
89.70.Cc  Communication complexity
89.70.Dd  Channel capacity and error-correcting codes

PACS Changes Based on QICS; accepted to appear in the 2008 release
Actual numbers will appear in September 2007 

QICS integration into PACS

http://qist.ect.it/QICS/qics.htm
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Work ahead
�Roadmap:

�Update international part (input from QUROPE WP8 needed)
�Rewrite some sub-sections (e.g., neutral atoms); Restructure theory
part (?)
�Rethink the way updates are carried on (e.g., satellite meetings of the 
committee during QUROPE conferences)

�Porting to QUROPE of all ERA-Pilot WP1 tools (e.g., databases, share 
document portal, etc.)
�Address any feedback we get from the community

WP1 TODO list


