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Abstract: Advances in metrology underpin innovation,  The vision of how this might be achieved in thddfief
enable improvements in quality of life, and uniguiential research through the implementation of the European
from other areas of science. Increased demandfolevel Research Area (ERA) in metrology will be discussethis
metrology in traditional areas, allied with the deéo  paper and ideas of how to accomplish this ambitigoasl
support emerging areas of technology, requires w neexplored.

approach from the European NMls. Increasing lewals

cooperation in R&D will enable the NMIs to signdictly 2. THE MERA PROJECT

improve impact from func_zling that can not rea_so_nably Within the EU §' Framework Programme EUROMET
expected to keep pace with demand growth. With@ theongucted a study “Metrology for the European Resea
IMERA project a coordinated European Metrology Resk  area” (MERA) [5] which analysed the metrologicaleuts
Programme will be prepared and the institutional &gal ¢, Europe at the beginning of the®2dentury. The aim of
conditions for its implementation will be generated the project was to understand whether and how the
“European metrology dilemma” might be addressedufgh

Keywords: research, metrology, EUROMET. closer collaboration. This involved developing thlans to
optimise and increase significantly the impact ofdpean
1. INTRODUCTION metrology research.

Industry, trade, and increasingly quality of lifepénd National Measurement Systems, and the organisafion

on effective, consistent measurements. Therefore th, 4 within NMIs, varies from country to country. lghthe
demands on metrology are steadily growing, and @n gmajier NMIs have always focussed their resourceshe

expected to grow even more rapidly in the future The oot pressing priorities of their country, relyimm the
drivers behind this pressure may be considere@fibice capabilities of the larger NMI for the balance, fimany

. . ) larger countries the NMIs have historically provdde
traditional areas of industry are becoming more.,mrehensive range of services and research. fvetty
complex —and are requiring  broader, qemand on resources means that the assumptoralth
measurement ranges and lower uncertainties, anapility must be provided from within the counisybeing
* new areas of technology are emerging, €.dguestioned even in the larger countries. Whilst llema

nano-technology and biotechnology, _countries can identify and concentrate on theimorjii
* areas which are not in themselves new, but ifyhicq on 4 unilateral basis, if the larger cowstradopt the

which the value of metrology is increasingly same approach Europe risks losing vital capabitind
being recognised, e.g. chemistry, clinical .gherence 2].

medicine or food safety.

Within the MERA project several scenarios for the
future metrological infrastructure and their adeaygs and
disadvantages were discussed. These included:

One of the roles of the National Metrology Insttsit
(NMls) is to address these needs, although inarghsi
NMls are facing the difficult situation that theged to free
resources for the development and delivery of new
metrology for new technologies and sectors whilsetimg
demands of the existing “traditional” sectors [ situation service,
which is interpreted as the “metrology dilemma”.eOkey b) Selected standard holderswhere the NMI provides
approach to address this dilemma is to increaseasp 5 carvice as comprehensive as possible, but masntai
through greater collaboration in metrology, both the primary standards only in some selected (and agoeettie

research and development effort and in the deliedrihe  gyropean level) areas, obtaining traceability ie tther
resulting measurement services. areas from another NMI

a) Comprehensive national provision where every
country has an NMI, offering a comprehensive megal



c) Specialised centres of excellencavhere selected through Article 169 within the EU "7 Framework
NMIs maintain primary standards and offer tracegbin  Programme in 2007/2008.
one or several areas to all users in Europe,

d) Single European Metrology Institute, where the 3.1 The Consortium
national NMls are discontinued.

The IMERA consortium comprises 20 partners from 14

Whilst the current situation lies somewhat betweertountries including the IRMM-JRC. They may have the
scenarios (a) and (b), the European NMIs see th&efu status of a “programme manager” (NMI) or “programme
solutions in scenario (b) or (c) or a mixture bedwgb) and owner” (Ministry or their representative), or both.
(c). In this aspect, it should be noted that théinmm
solution might vary between technical areas. 3.2 The Project management

Concerning R&D in metrology, the MERA study Day to day management of the project is via thewset

identified, amongst other results, that: Management Committee (NMC), comprising the leaddrs
= the aims of various national programmes havahe each of the various different task groups thake up
significant overlap, the project, which will be chaired by the Project
= many of the research teams are sub-optimal ii€oordinator. Oversight and guidance is ensuredutiiroa
terms of critical mass, separate Network Steering Committee (NSC). Compo$ed

= major/special metrological facilities are senior representatives of 8 countries and, oncim agjaaired
expensive to establish, and may not necessarilgy the Project Coordinator to ensure continuitye tHSC
be fully utilised through national demand alone, monitors the progress of the project, and, if nsass
= many of the topics tackled by research wouldsuggests corrective actions. Furthermore the NSE ha
best be addressed collaboratively. responsibility for the key recommendation relatedthe
Go/No-Go decision regarding the continuation toward
This indicates the potential for raising the effemhess Article 169. Work is organised in 6 Work Packa@é&s)
and impact though coordinated R&D activities in raktgy  each comprising a number of tasks. The first 5 ViRs
realised at a European level. A pan European apprtm “operational” and address incrementally increasavgls of
metrological research would increase critical mabkare the collaboration, whilst the & WP contains the horizontal
burden and create a common scientific and techimbg project management and associated activities. ,Thus

perspective. unusually for an EC project, the WP structure is no
thematic, and topics such as foresight are additgas@more
3. THE iIMERA PROJECT than one Work Package.

A dedicated web portal facilitates the project

In October 2004, as a consequence of the outcortieof management for the consortium and also providesemor
MERA project, EUROMET members submitted a propc)S‘,jﬂgeneral access to information disseminating thejepto
to the European Commission for a European Reselneh ~ OULPULS.

Network under the ' Framework Programme. This
proposal - IMERA (‘implementing MERA”) - was 3-3TheWork Packages
positively evaluated and the three-year contratiwéen the

partners and the European Commission commenced onCpPnsidering the rather ambitious aim of the projext
April 2005. significant number of issues in widely diverse arbave to

be addressed. The project comprises 37 “tasks'tifceshby
The aim of the proposal is twofold: firstly, to fitate Work Package and task number and corralled intdagR

some ‘bottom-up’ but coordinated European researcHroups [4], described briefly below.
projects and secondly, to create the conditionssamuattures ) ) ) )
within EUROMET to enable the NMIs to conduct 3-3-1 Systematic exchange of information and best practice

coordinated metrological research in identified aareof L _ . o
strategic importance. In this first work package the information needed jbint

actions are collected by the partners and collbtethe task

Furthermore the project is investigating the protpéor ~ 9rOUP- The work is dlylded in seyeral task§ suchNagional
collaboration on the basis of Article 169 of ther@ean Programme landscaping, overview of national proeeger
Treaty. This article enables the European Commissio foreS|ght.e.1nd prioritisation, knowledge transfed daraining
give financial support to European research insagaere  ©OPPOrtunities...
EU Member States are willing to pool part or alltbéir ) o
national resources. To facilitate this goal a numbe 3-3-2 Sirategic activities
ministries that fund national metrological reseasth also ) ) ) )
formal partners in the iIMERA project. If the coridits are  1hiS work package is built on the preceding one and
deemed appropriate, a proposal for a coordinatedpgan prepared the ground for joint activities betwees miational

metrology research programme (EMRP) will be prepareProgrammes in the fo_llowing work _package. It alemgists
within the iIMERA project with the aim of realising N several tasks of which the more important asseasment



of the existing foresight information, identificati of
opportunities and quantification of
collaborative R&D, intellectual property issues,esigal
needs of emerging EUROMET members...

3.3.3 Joint activities

The three tasks | this work package identify thatepic

European metrology research activities based on the -

collected foresight information: Joint foresightidies, Joint
training and mobility and Joint research projects.

3.3.4 Transnational activities

Following the joint activities relating to foresighraining
and mobility in the third work package, this woraggage
establishes the structures and processes for gmintities
and launches joint European research projectaniists of
four tasks: identification of strategic Europeantnuiegy
research activities to support innovation and dqualf life,
adaptation of the EUROMET structures to facilitated
optimizes joint ERA-NET activities,
facilities to other European metrologists and lding a
quick start projects with central fundings.

With the achievements of the above tasks, a neel tEwvco-
ordinated metrological research will be reachedimope.
A coherent level of European research in metrolagiy
help to achieve the aim of establishing Europehasniost
competitive and dynamic knowledge-based
economy until 2010.

3.3.5 Realization of the ERA in Metrology through Article
169

transfePreparation  of

(output from Task 1.7), and the recommendationd ask

the benefits 0f2.3 (Identifying opportunities and quantifying thenefits of

collaborative R&D and shared facilities to aid pa#l
funding decisions), this sharing of information lvptovide
a sound basis for future choices on collaboratietrotogy
R&D in Europe.

The landscape:
gives a snapshot of R&D activities in each country,
in each field;

« gives a global view of R&D in Europe per domain;

« gives a better idea of manpower in each metrology
sector and globally;

«  points out new areas of development;

« provides a view on mobility opportunities;

« is a vital step to enabling a trans-national redear
programme.

The report will also be useful touBROMET TC chairs and
technical experts to get a better idea of R&D penfed in
their fields across countries, in particular theter § 3.2.4

opening special on “the analysis of R&D developed subjects in mety”

and the detailed annexes.

To summarise and for the continued efficiency oé th
project:

. the roadmaps elaborated in Task 4.1 and this Task
1.1 report will be pillars to support the work odsk 5.1 -
the European Metrology Research
Programme;

. the detailed annexes and other parts of the report
give information of R&D activities per field and peountry
useful to Euromet TC chairs

« we encourage each EUROMET TC to make use of

The 8" operational Work package focuses solely on thehis information by collating a summary of the ¢ixig

prospects for launching an Article 169 action, amaver
and above the expected commitment from this typ&©f
project. Workshops are planned at various stadetheo
project in order to enable input from the practiges and
stakeholders.

4. ACHIEVEMENTS

Some tasks have been
recommendations issued.

already completed

4.1 National programme landscaping

The landscaping questionnaire gave the opportdoighare

R&D programmes/activities in relevant technical aeto
complement this report and the roadmaps, to supbert
elaboration of the EMRP;

«  EUROMET should consider mechanisms for
maintaining the information in this report — an wgpdate
resource of this nature will be vital for makinggarmed
choices throughout the lifetime of the EMRP anddmely

arfy2 Overview of national foresight process

In terms of future perspectives, it is clear thed foresight
should set the grounds for the foundation and freration
of the post-IMERA institutions. To achieve this boa
preliminary requirement is a common template foe th
European foresight, in order to harmonise the ptoces

a large amount of information on the metrology R&Dand get homogenous results. Of course, nationakiigints

activities performed by European NMis
Designated Institutes): the manpower available acthe
metrology field, new areas in development, an idéa
available financial support per field, etc.

The analysis of this landscape should give somasidad
inputs for identifying the R&D programme prioritiga
individual countries. It will provide background rfdhe

(including can still survive but may have a different approact,

perhaps, a different template.

Open issues which need further discussion are: hmw
harmonise the two levels (European and national)vaimat
to do when they are diverging in scope and priority

In order to be effective, foresight must at the satime
combine the needs set by FP7 and formulated byIpeop

programme owners and programme managers forum, Tagktside the metrology community and the metrology
2.2. Combined with personnel mobility opportunitiessolutions provided by EUROMET TCs. It should alsm g



beyond the linear extrapolation model or, in otwerds, be
visionary.

There is an initial strategy problem which conceires way
the target is defined; it should be

Tip and sample interactions in scanning probe rsmopy
(GB)

New Determinations of the Boltzmann Constant (DE)
Binary Josephson Array Power Standard (DE)

« broad enough to cover as much of metrologyA common protocol has been issued for these pmject

system as possible;
« focused enough to trigger changes;

defining work programme with stated objectives, ik
responsibilities, timescales and resources. Thete ar

. 5imp|e enough to be understood, and Supported, [jvonitored in detail to quantify benefit/cost of dDI(Itlng

all stakeholders.

R&D on a collaborative basis.

To promote a foresight study aiming at the EMRP4.4Quick tart projects

formulation implies an involvement of several husal of

people (some estimates are for 300 to 3000 peapleet

involved). An interesting proposal to manage sudhRP
Foresight was the establishment (e.g. within thelit®let)

Two projects were started and are almost completed:

- Study of a real-time control unit for JDAC arrays

of a European Metrology Foresight Panel (EMFP) Wwhic application to watt balance experiments

could consist of about 15-20 metrology experts fromrhe project will produce a prototype control umit the bias
European NMIs and EUROMET. It should meets at 'easéource, based on readily available (commodity) Ware

once a year and it should be responsible for catipil and
update of a European Metrology Foresight Study (EMR
could include advice from external experts, stakddrs,

and open source software, to provide a reliablesatie,
platform for a variety of JDAC array measurements
requiring real-time control.

interest groups. It should be free to chose apfE®Pr The software for the control unit would be publidtes free

foresight tools, including how to consult extermedperts

software under the General Public License (GPL) intpk

and it should be independent from EMRP programpe results of the work freely available acrossEheand the

formulators in order to avoid any automatism fraresight
to EMRP.

To fully exploit the research opportunities, the EM

formulation and consequently the EMFS has to take i

world.

- High temperature fixed points for contact thernedim
The project corresponds to the key starting stepuwbmet

account the new elements which FP7 envisaged. AmorRjoject N°857 (4 years duration), the general dhjecof

other, they include an emphasis on research theather
than on “instruments”; a significant simplificatioof the

which is to develop robust high temperature fixethfs for
thermocouple calibration above the freezing pofntapper

program operation; a focus on developing reseahat t /1084 °C.

meets the needs of European industry, through thré wf

This project will produce a set of six robust catzzrbon

Technology Platforms and the new Joint Technologyutectic cells. Local assessment of the developdd will
Initiatives; an establishment of a European ResearcP€ performed, the final aim being to qualify the-Coint

Council, funding the best of European science;
integration of international co-operation in all ufo
programmes; a development of regions of knowledge; a
Risk-Sharing Finance Facility aimed at fosteringvae
investment in research.

4.3 Joint research projects

A few of them stated since April 2005 and are omgoThe
list is given hereafter along with the country coafethe
pilot country:

Toward more accurate temperature fixed points (FR)
Determination of an accurate Ttp vs x (isotopidatienship
for neon (IT)

Advanced Mathematical and Computational Tools
Metrology: a European collaboration in research (IT
Recommendations for the calibration and evaluatibpH
on site measuring instruments (FR)

a®s a new fixed point for thermocouple calibratidthvualtra-
low level of uncertainty.

5. CONCLUSION

An opportunity to increase impact from European
funding in metrology through the enhanced coordomaof
the R&D activities in metrology between the Eurapea
NMIs has been identified. The IMERA project has the
ambitious aim to generate the conditions for thecexon of
a coordinated — that is both strategically led “thgwn” and
innovation led “bottom-up” — metrology R&D projects
Furthermore the project will undertake the groundweith
the prospect of launching, should conditions prove
favourable, a formal European Metrology Research
Programme utilizing Article 169 of the Treaty withihe 7"
inFramework Programme. The EMRP would be supported
through a mix of national contributions and suppuafrthe
European Union and could be launched within the 8eor
3 years.

Use of the Temperature Amplifier as a new tempeeatu

standard for contact thermometry (IT)
Measurement of acoustical impedance of artificeab§GB)

The coordinated R&D activities will increase the
benefit-cost-ratio significantly by avoiding unneseary
redundancy and by looking for the most appropriate
approach and institution or consortium for the iszdion of



a specific research project. This efficient use thé
resources will open the possibility to address ffields in
metrology, such as nano-metrology, biotechnology,, e
thus responding to the future metrological needs of
European industry and society. Additionally, theligbto
pool together the technical and human capacity Ibf a
participating European NMls, particularly in theseaof the
most ambitious research projects, will enable thguired
“critical mass” to be achieved - a scenario propatbt
possible within an individual NMI.

In this way IMERA will enable the participating
countries to increase significantly the national &uropean
impact of their investment in R&D in metrology.
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