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

m Develop a generally accepted strategy for ~ mMap QIPC actors and activities worldwide
the future of QIPC in Europe

mMap EU QIPC actors (159 groups & 78 mCoordinate national research activities and
funding agencies) and activities policies
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** QIPC in Europe oNe

QU ROPE started 01.09.2006; last for 36 y=k] (Roadmap): R. Fazio, T.Calarco,
D.Binosi

mCommon vision & strategy

" . " . \-
=Public outreach & dissemination *Proposition function: addressed to

=\Web portal & info exchanae ml funding agencies (national & EU)

*Elaborating guidelines for funding the
research field
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<m (Common vision): P.Zoller,

\'@arco, D.Binosi
p"rDOSe “Tepresenting i towards the EC

*Support function: training and conf.s
organization

'ﬁiq:;;w‘ﬂm *‘Lobbying’ for focusing attention on the
) research field
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Tommaso Calarco

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

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

mFiber based
mFree space
2Q. Memories
mQ. Repeaters
=Q. Interfaces
Q. Protocols

® 8 allQ
1o
Q. algorithms

mComputational
models and
architectures

mQ. Simulations

mError correction +
purification

mEntanglement

mNoisy comm.
channels

mTrapped ions
(electrons)

mNeutral atoms

mOptical traps,
Cavity QED,
Atom chips

mSupercond. JJ .
mQuantum dots '
mLinear optics

mimpurity spins /
molecular magnets

Commercial exploitation
Communication, computing,

metrology and q. technologies




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

1 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.

2 QIPC fields;

activities.
\_

. . : :
not a compilation of the most recent results/developments in the different

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

but, rather,
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EU QIPC Roadmap: How to contribt

Minor changes/addenda New subsections

mMake a concrete proposal for modification,
working on the current text.

=Use the track changes feature of Word mTake as a model the structure of the ones

(Shift+Ctrl+E) to help us keep track of the : -
proposed changes/addenda (or highlight _ \;v(?;; you think your contribution should be

them, or write them in a different color)

mThe version you deliver should be ready to
be published as it is in the document.

mPrepare a complete and ready-to-be-
included subsection.

mThe version you deliver should be ready to
be published as it is in the document.

Mail the file to era-gist@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.
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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.

mNo part of the Quantiki version of the WP1 documents should be quoted as an
ReSuItS excerpt coming from a WP1 document unless that part appears also in their
WP1 official versions
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its documents.
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-"Changes in the Oct 2006 release of the Report (v-1.3)

mExecutive summary completely rewritten, containing:
mOverview of QIPC research and its 5/10 years goals per subfield
(computation, communication, theory)
mSummary of short and long term goals
mSynergies and integration
mQIPC research in Europe updated
mUpdated short- and long-term goals for semiconductor quantum dots and for
impurity spins
{ mSome small changes/addenda in the theory section (Quantum Algorithms and
Complexity, Geometric and topological methods for fault tolerant quantum computing, Noisy
2 communication channels, Spin-off to other fields)

ReSultS k
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N mScale

US Quantum Repeaters roadmap

mResult from a workshop held in Harvard in Nov. 2005
mAbsence of rigid time-scales (as in the EU roadmap and opposed to the
Quantum Computing/Cryptography US roadmaps)
mContains contributions of several EU scientists
mCommon goals
mQuantum state transmission over a quantum channel
mGenerate entanglement between separated memories
mPurify quantum state / verify obtained state
mConnect segments / Bell measuremets
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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

2 89.70.+c Information theory and communication theory (for telecommunications,
see 84.40.Ua; for optical communications, see 42.79.Sz)

RQSUHS 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 /.




Work ahead

mRoadmap:
mUpdate international part (input from QUROPE WP8 needed)
mRewrite some sub-sections (e.g., neutral atoms); Restructure theory
part (?)
mRethink the way updates are carried on (e.g., satellite meetings of the
1 committee during QUROPE conferences)
Purpoga mPorting to QUROPE of all ERA-Pilot WP1 tools (e.g., databases, share

document portal, etc.)
3 mAddress any feedback we get from the community
Uturg
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