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1. Introduction

This document contains the final report of the CERION-2 project. As such it does not contain the
details of the project activities and achievements for which we refer to the project deliverables such
as the topical reports and the two progress reports.

2. Project objectivesand executive summary

The rapid increase in the cost of doing forefront research in nanotechnology and its growing mul-
tidisciplinary dimension necessitates that international resources, facilities and expertise are pooled.
The CERION-2 Working Group aims to develop and strengthen collaborations between Europe and
Canada in the area of nanotechnology, building on both new programs and the experience of the for-
mer CERION program. The collaborations are designed to benefit from the complementary facilities,
techniques and expertise of the participating groups.

Being a thematic network (Fifth Framework Programme), CERION-2 consists of a European-Canadian
consortium of institutes conducting research in various fields of nanoelectronics, including the topical

areas quantum transport in nanodevices, quantum information, nano-photonics, spintronics, molec-

ular electronics, bioelectronics as well as the underlying nano and self assembly technology. The

CERION-2 Working Group is an IST project launched under the 5th Framework Programme and, as

such, it has grown out of an earlier CERION project, called CERION-1 in this document.

The following long-term goals are envisaged :

e The creation of new collaboration links.

e To intensify existing collaboration links from CERION-1 that are consistent with the objectives
of CERION-2.

e To exchange all scientific and strategic information of common interest between all CERION-2
members.

e To disseminate information on the CERION-2 research progress to a wider group of universi-
ties, institutes and companies.

3. Project results and achievements

In summary, the scientific results of the CERION-2 related research has led to numerous publications
in refereed journals (see also section 6.), invited talks and contributed conference presentations. Also
the 2003 Herzberg Memorial Prize and Fellowship, awarded by the The National Research Council
of Canada to Dr. Marek Potemski (CRNS-High Magnetic Field Laboratory, Grenoble) should not go
unnoticed in this respect.

Strategically, the existing collaborations from the CERION-1 project that are also part of CERION-
2 have either been kept on the same intensity level or have been intensified. Moreover, four new
collaborations have been reported that were not originally planned in the CERION-2 project proposal.

During the CERION-2 project eight CERION-2 members have applied for participation in the PHAN-
TOMS Network of Excellence on nanotechnology. Recently, an application has also been sent by the
NRC-IMS Ottawa. Moreover, non-confidential scientific and project related information has been
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published (and will be published) in the PHANTOMS Newsletter issues as regular research papers
and dedicated articles.

Finally, the unique transatlantic collaboration scheme established by the CERION-2 consortium has
considerably strengthened the bilateral cooperation between Europe and Canada in the wide area of
nanophysics, chemistry and nanotechnology.

4. Methodologies

The main goal of the project is the setup and enhancement of complementary collaboration between
European and Canadian universities and research institutes. Therefore, the short exchange visits paid
by the European scientists to their Canadian colleagues (and vice versa) play a central role in the joint
research activities.

Secondly, the dissemination of scientific results is accomplished by the organization of annual work-
shops (alternatingly on both sides of the atlantic) and the publication of non-confidential information
on the CERION-2 web site or through the communication channels of related projects.

5. Deliverables

The two reporting periods of the CERION-2 project are covering the first year (01.10.2002 — 30.09.2003)
and the last six months (01.10.2003 — 31.03.2004).
The deliverables of the CERION-2 project are listed below :

e Eight topical reports describing the strategic and scientific progress in the four topical areas for
each of the two reporting periods :

— quantum information and decoherence in coupled nanosystems (deliverables D1.1 and
D1.2),

— nano-photonics (deliverables D2.1 and D2.2),

— magnetoelectronics and spintronics (deliverables D3.1 and D3.2),

— bio- and molecular electronics (deliverables D4.1 and D4.2).

e The organization of the annual CERION-2 Workshops, CERION2002 (Montreal, Canada, 2-4
October 2002) and CERION2003 (Bilbao, Spain, 2-4 September 2003), i.e. deliverable D5.

e Two periodic periodic reports for each of the two reporting periods as well as the final report
(deliverables D6.1 and D6.2).

e Setup and maintenance of the CERION-2 web-site http:://ww. i mec. be/ cerion_2
denoted as deliverable D7.

6. References

The following list of refereed publications (2002 — 2004) illustrates emerging directly and indirectly
from the transatlantic CERION-2 collaboration links illustrates the scientic output of the CERION-2
project. Bearing in mind that CERION-2 is an 18 months project, one should view the total number
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of publications in the light of the — relatively short — project duration, while a major part of the
publications that are under preparation or have been submitted in the second reporting period, will
be published later on in 2004.
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7. Potential Impact of project results

7.1 Questionnaire

During the second and last reporting period a questionnaire has been circulated among the CERION-
2 members in order to estimate the impact of the project on the research conducted in the member
institutes — and particularly the beneficial project activities — as well as the opinion of the participants
regarding a possible extension of the CERION project.

For the sake of reference, one of the question mentions the two European-Canadian projects preceding
CERION-2:

e ECAMI
Full name . European-CAnadian Mesoscopic Initiative
Programme : International Cooperation (INCO)
Period : 01.01.1994 - 31.12.1996
Consortium : 7 European partners, 1 Canadian partner (NRC)

Coordinator : IMEC

e CERION(-1)

Full name . Canadian-European Research Initiative On Nanostructures
Programme : Fourth Framework Programme (ESPRIT-1V)

Period :01.05.1998 — 30.04.2001

Consortium : 17 European partners, 8 Canadian partners

Coordinator : IMEC
............................ BEGIN QUESTIONNAIRE (verbatim) ............ccovveveeeen...

The CERION project : a questionnaire

The purpose of this questionnaire is to gather opinions about CERION, both about the
CERION-II project as well as any possible extension of CERION-II in the Sixth Framework
Programme. Your responses to this questionnaire will be used in the final report which is to
be delivered by the end of the project. We also however, will use your input in deciding the
future of this series of Canadian-European initiatives.

Therefore please note that all opinions - both Canadian and European - are important mat-
ter for us and we respectively ask you to send back the completed questionnaire before
February 29, 2004.

Short-hand notation : Y =yes, N = no, ? =1 don’t know or I'm not sure, A, B = option to be
chosen.

1. The present CERION project (CERION-II)
1.1 Scientific issues

e What difference did your participation in CERION-II make to your scientific work in your
institute / group?

— E.g. Have you decided to start new research on the occasion of CERION-II [A] or
have you used CERION primarily to enhance previous research [B] ? [A / B]

8
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— As a result of CERION contacts, workshops etc.. have you started new collabora-
tions with Canadian institutes, the content of which is not mentioned in the official
CERION-II technical description? [Y / N]

e Are the names of the 4 thematic areas of the project still appropriately covering (part
of) the research you are doing together with your European / Canadian colleagues ?
[Y/N/?]

e What is your opinion of the content and the format of the CERION-II workshops (Mon-
treal, October 2—4, 2002 — Bilbao, September 3-5, 2003)?

— The workshops have been a suitable forum to present our CERION-II related and
other research results. [Y / N]

— There have been enough opportunities during the workshops to get acquainted
with the work of other colleagues with whom we have not directly collaborated.
[Y /' N]

— Contacts with invited speakers and/or other external attendees have been bene-
ficial for the progress in our work. [Y / N]
If possible please give below an example where CERION has been a positive in-
fluence. Of course constructive negative comments are equally important.

1.2 Budgetary issues

e Has the budget allocated to your institute enabled you to efficiently cover the travel
and living expenses incurred during the transatlantic research visits of you or your
coworkers ? [Y / N]

e Did you have to rely on other financial resources to cover the labour expenses of one
or more scientists who have actively participated in CERION-II ? [Y / N]

Comments and remarks

2. Toward a future extension of the CERION project ?
2.1 The Canadian—European collaboration

Would you personally be interested in being part of a new, Canadian-European consortium
in the area of nanotechnology ? [Y / N]
What changes need to be made to make CERION more effective?

Please provide any ideas you may have on the format of a new program?

2.2 Industrial participation

Do you think it is possible or even desirable to extend the active involvement of European
and Canadian industry in a new CERION consortium ? Please, explain.
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2.3 Format of a possible, new CERION consortium

Within the Sixth Framework Programme various project forms and types could in principle
be proposed for an extended CERION project.
Two important questions should be answered in advance of any further initiative :

e Shall we apply for another large consortium which takes the form of a network (a so-

called “Network of Excellence” in terms of FP6) [A] or should we submit a regular
research proposal which is also covering personnel expenses (thus allowing one to
hire additional scientists, postdocs ...) [B] ? [A/ B]
If the regular project format is chosen, a consortium as big as CERION-II would proba-
bly be oversized. So, what would be the most appropriate size and how should we split
up? For instance, should we go for 4 different projects roughly following the present 4
thematic areas ?

e IMEC has been the prime contractor to the European Union for both CERION-I and
CERION-II (and also the former ECAMI project). It is therefore the right time to appoint
another institute to set up and to coordinate the new project. [Y / N]

— | am a candidate to initiate and coordinate a new Canadian-European research
initiative. [Y / N]

— We can also attempt to initiate at a higher level some sort of specific bilateral
agreement (aimed at reducing the administrative load?) between Canada and
Europe in the area of Nanotechnology (this is how ECAMI started). [Y / N]

If yes do you have any comments on what such an agreement should include?

— I would propose the following institute for the set-up and the coordination of a new
Canadian-European research initiative :

2.4 Other comments and remarks

7.2 Results of the questionnaire

The responses to the questionnaire that are gathered in practice until mid-May 2004, are summarized
below.

7.2.1 Response

In total, 16 CERION-2 member institutes (approximately 60 %) have responded to the questionnaire,
13 responses coming from Europe, 3 from Canadian partners. The figures mentioned next to the
statements represent the number of CERION-2 members to which the statements apply. A question
mark indicates either ”no opinion” or I don’t know”.

10
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7.2.2 Impact of CERION-2 on theresearch carried out in the member institutes

e New research or research topics have been initiated between partcipating institutes due to
CERION-Z o e 8

e Existing research has been enhanced and broadened due to CERION-2 .................. 13

e New research has started in new collaboration links that were not originally planned due to
other transatlantic interactions within CERION-2 ....... ... . ... . .. 5

7.2.3 Impact of the CERION 2002 and CERION 2003 wor kshops

Yes | No | ?
The two CERION workshops have offered an appropriate forum to discuss and
review CERION-2 related research 15/ 0|1
The workshops have led to beneficial contacts with other colleagues 151 110
The workshops have led to beneficial contacts with invited speakers who are not
involved in CERION-2 147 1)1

7.24 Budgetary issues

Yes | No | ?
The travel budget provided by CERION-2 has been sufficient to cover the real
travel expenses 12| 3|1
External funding resources were needed to cover research expenses (incl.
personnel) 13| 3|0

7.2.5 Future perspectives

All 16 respondents unanimously state to be willing to participate in a new CERION or CERION-like
project. The main changes to be made are listed in the following table.

The administrative load should be reduced compared to CERION-2 5

The oveall budget should be increased and research expenses (labour) should — at least
partially — be funded 7

Not only short-term but also mid-term visits (1 to 2 months should be
allowed) 3

The “national Institute for nanotechnology” (NINT), Univ, of Albefrta, Edmonton,
should be included in a new consortium 1

11
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The opinions regarding industrial participation in a new project are listed separately below.
Statement : Industry should participate in a new CERION project.

L =0 > = 1
e | agreelF industry provides (partial) fi nancial SUpport . .............c.ooiiiiiiiiaiia.n. 4
e | agree IF industrial participation provides a strategic advantage to increase the success rate of

the apPliCation . .. ... ... ... i e e 2
e | disagree/ | believe that industrial participation israther unlikely ........................ 8

— because of the discrepancy between the exploratory character of the CERION related re-
search and the short-term goals envisaged by industry

— since it is rather inconvenient to have to be involved in market related issues.

Finally, the reponses regarding the possible formats of a newly launched CERION project are tabu-
lated hereafter.

Yes | No | ?
A new CERION project should again take the form of a thematic
network 7! 6|3
If one were to go for a regular project (such as a STREP), should the
present consortium be split up? 3| 6|7
Should we address alternative programmes in
order to initiate an ECAMI-like project 9| 3|4
Should IMEC again act as a prime coordinator for a new
CERION project? 8| 3|5

Furthermore, one respondent suggests the possibilities to combine both alternatives, i.e. launching a
new network and — at the same time — trying to define smaller research projects based on the (present)
thematic areas.

12
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8. Conclusion and Future Outlook

e CERION-2 has had and still has a considerable impact on the research performed at the member
institutes and therefore it has accomplished one of its main tasks.

e Apart from the research itself, the two workshops have been greatly appreciated for beneficial
contacts as well as for the formation of a real “consortium clan”. In order to keep the contacts
and the collaboration links alive after the end of CERION-2 and before any possible launch of
a new initiative, H. Guo (McGill Univ., Montreal is considering the possbility of organizing
a “CERION-after” Workshop in the autumn of 2004, whenever sufficient funding should be
available.

e The former ECAMI and CERION-1 projects as well as CERION-2 are considered a unique EU-
CA partnership - both scientifically and strategically - in Europe as well as in Canada. Since it
is very difficult to restore such a consortium once its coherence is diluted after the project end,
there is an overall agreement to launch a new CERION project.

e The beaurocratic load at the European end of CERION-2 turns out to be the main criticism of
Canadian participants.

e Although no clear picture about the final format of a new CERION project has emerged from
the guestionnaire responses, there seems to be a major agreement on the following issues:

— The overall budget should be increased and the administrative burden should be reduced.

— If a new network is envisaged, it should have a budget for mid-term scientific exchange
visits and additional scientific meetings.

— On the other hand, if a research oriented project is to be launched, the size of the present
consortium should be preserved whenever possible. Since it is impossible to manage
a genuine research project of the size of CERION-1, this option practically implies the
scenario of setting up an overall network with a few number of subgroups applying for
separate research projects.

— Industrial participation can be consideed only if industry provides partial funding without
steering the global research activities.

¢ In the light of the above mentioned format options and the Sixth Framework Progamme, at least
two possibilities may be considered : applying for a Coordination Action (under FET Open)
or incorporating the EU-Canada collaboration into an integrated project to be submitted to the
next call of the “Emerging Nanoelectronics” or “Quantum Information Processing & Commu-
nications” (QIPC) sub-programmes.
Further discussions on both sides of the atlantic will be held during the coming months to iden-
tify the most appropriate format for a new CERION project. The present CERION-2 partici-
pants as well as other interested parties will be informed about any further initiatives by email
and through publications on the CERION-2 website ht t p: / / ww. i mec. be/ ceri on_2/
which will be up at least until January 2005.
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