AlIFIRA
(Applicationsl nterdisciplinaires d€aisceaux d'ons erRégionAquitaine)

A. TheFacility

The Centre d’Etudes Nucléaires de Bordeaux-Gradid@&NBG) is operated jointly by the University Bérdeaux |
and CNRS/IN2P3. The laboratory permanent staffamposed of about 100 persons. Half of them are ipisis
belonging to University, the other half to CNRS eThajor research programmes cover a wide rangasi¢ and applied
activities including nuclear physics (theory andtéxnuclei studies), laser physics, neutrino nrasasurements as well
as applied research activities ( biology, mates@ance and nuclear waste management). The CENB( the AIFIRA
platform. This recently developed ion beam facilgyequipped with 3.5 MV singletron DC positive iaocelerator. This
accelerator has been designed by the HVE Europ@ayn it offer high intensity(up to 50 pAe) beaifmlight ions
(H+,D+, He+) with excellent beam brightness (>15dAfr.eV) and energy stabilityAE/Ex 10°). These characteristics
make AIFIRA a very valuable tool for neutron inddaeaction measurements. The facility was commigsian January
2006. The accelerated beams are distributed tcab bimes, one of which (fig. 1) is devoted to threduction of fast
neutrons. The energy of the neutrons(0.1-6.5 MeMdeifined by the incoming charged projectile (pnato deuteron), the
target (Lithium-7, deuterium (solid or gaseous)rdrum) and their emission angle (the 0° directisnthe more often
used option). A neutron hole (2 meters deep) has bwiilt under the neutron production head in orgdereduce
backscattered neutrons. The neutron beam linelipeed with a wide variety of detectors for neut(die counters), for
light charged particles (silicon detectors), fissfoagments (solar cells and silicon detectors) waraly detectors (C6D6
and HPGe detectors).

A2 Quality of research

The CENBG is the key CNRS/IN2P3 laboratory for newitcross section measurements. The neutron besmidi
operated by the research group ACEN (Aval du Cytl&nergie Nucléaire). The permanent staff is caagoof six
physicists (four from CNRS/IN2P3 an two from theiwgmsity of Bordeaux I). It is strongly supported 6NRS/IN2P3
and the GEDEPEON/PACE consortium which coordinatgghe French level, the whole research prograomeuclear




waste management (transmutation and geologicabsiidpand advanced innovative nuclear systems (Adhten salt
reactors and GEN IV reactors). The ACEN group hasaeknowledged expertise in nuclear fission, neuirmluced
reaction mechanism and neutron grdétection techniques.

Several measurements have been carried out in tirdexprove the quality of the neutronic nucleatadas requested by
the HPRL edited by the Working Party of EvaluatiGo-operation (WPEC) of the OECD/NEA Nuclear Science
Committee. The highlights of these measurements are

Measurements dealing with the improvement of nualesa for some key nuclei of the innovative Thoriaycle :
« The cross section determination of the reactiGhgh(ny), 2**Th(n,f) and®™U(n,f) induced by fast neutrons.
« The full preparation and analysis of the reactfdf@a(n,f) and*¥Pa(ny) using the surrogate method.
« Total cross section determination of the light eu¢fC and™F) involved in the molten salt reactor concept.
Measurements closely related to minor actinidestrartation.

« The neutron induced fission 6f°Am. These activities are supported by the EC thinothe FP6/
EUROTRANS/NUDATRA programme.

These activities have stimulated a continuous #dWwhD students from French universities and ot-gdos fellow from
European universities. Most of them have been ghbtl in peer-reviewed publications and presentedeséral
international meetings.

A.3 New opportunitiesfor access

The AIFIRA facility of CENBG is ideally suited fogxperiments with fast neutrons in the energy rdngm 0.1 to 6.5
MeV. Measurements related to transmutation reseamdhinnovative nuclear systems will benefit ofighly performing
accelerator as of an efficient support from a waklified staff. In the framework of EFNUDAT, thee®BG can offer a
maximum of 360 data taking hours per year.

B. MANAGEMENT OF THE ACCESS PROVIDED

B.1 User accessto theinfrastructure

The CENBG is located in the south-west of Franak easy to reach by car, train (TGV) or airplanegi scientist or
research group can apply to the accelerator by stihgna proposal at our local PAC. There are taflscper year. The
spoke person of the proposal presents orally tperaxent (scientific motivations, technical detailed specific features
related to the experiment). There is no restrictinrthe project research except that the needsfinttst possibilities of
the accelerator. As the neutron beam line is maishkd for nuclear waste management and relate@arutechnology,
beam time allocation will follow closely the recorandation of the EFNUDAT PAC. It is expected thateemal users
follow the safety regulations for experimental gptwith potential hazards (use of gases and/oaative products.
Beam time is provided generally on the basis of week. The accelerator can be used all around |tk including
Saturday and Sunday. The participation of the Istalf (scientists, engineers and technicians)tbdse defined in a
collaboration agreement with the users. This inetuthe manpower needs for preparing the experitnanta and
running the experiment. The whole equipment ofrthietron beam line is normally provided to exteusdrs. Upon their
request, external users can bring their own equipnte any case external user’'s autonomy will bargateed. Users of
the accelerator making part of the TAA have to ehsi®ate their results through peer-reviewed putiiog, seminars
and other public presentation.

B.2 Scientific, technical and logistic support

A team of 2 engineers and 1 technician maintainggpetdate the accelerator. The staff on duty wiivide support to the
external research group in setting up and prepdhiagharge particle beam and the neutron tarded.ifi-house waste
management group will also participate in assisértgrnal users during the preparation and duraifahe experiment
for the handling of the equipment on the neutraanbéine. Support from target laboratory and workshece available for
small mechanical work and for special non radie@gample handling and mounting.

External users will benefit from developing strdimixks with CENBG scientists and engineers from CNRE University
of Bordeaux | . They will have access to the sameices as the local staff (telephone, fax, intessever, library and
meeting rooms). The external users can be accontgwade site in the laboratory (2 rooms) or in hotEbse to the
CENBG. Transport arrangements can be providetbfeign guests.



C EUROPEAN ADDED VALUE.

C.1 Community interest in theinfrastructure

Over the last 10 years, the old accelerator ranuaihnat an average of 3600 hours. About 400 howese used for
producing fast neutron beams. They were used bynational users for different purposes:

* Investigation of the energy response functions aitron detectors for the TARC and FEAT experiments
driven by C. Rubbia from CERN. The different measyiteams involved physicists and technical stafirf
CERN, Greece, Italy and Spain.

» Preliminary tests of the neutron beam profiler Minégas now currently used on n_Tof at CERN.

There is no doubt that the new facility AIFIRA walktract new users. There is locally a strong tallopen this new
facility to European users. A recent workshop om filture use of the AIFIRA beams (microprobe andopaobe for
biology, medicine, material science and neutrorg atiracted more than 50 scientists from Europe @84. Two

European programmes (NANODERM and CELLION) havduded the AIFIRA machine in their network of fatidis.

Thus, EFNUDAT will provide an opportunity to reaéluropean research groups who wish to take advarthgjee

CENBG neutron measurement capabilities coupledmodern accelerator such as AIFIRA.

C.2 Expected impact

Additional 360 data-taking hours per year will haitable for external users. As a consequencewth&load of the local
staff will be increased. Nevertheless, the integnadf our accelerator to the transnational acgeegramme is for the
CENBG a unique opportunity to increase and straagtbur scientific knowledge and technical capaégditNew ideas,
new contacts and a diversification of the scientifomain and techniques will create around the Ri-bhccelerator a
fertile and innovative environment.

Nuclear research has always been a subject wahga European dimension. Key theoretical and exygarial elements
have originated in Europe. In the neutron physamsain AIFIRA will be a unique instrument, of theghiest quality and
performance in Europe. Integration of AIFIRA intieet consortium of EFNUDAT and securing open nonrest
transnational access to the facility will:

* Improve significantly the availability of resourcés nuclear data research in Europe. AIFIRA iseassential
instrument for the nuclear data community workingthe areas of radioactive waste management aret oth
activities in the field of nuclear technologies.

* Help integrating European research efforts in dirlgsway by fostering long-term collaborations aco-
ordinating European nuclear data research labogatdry planning of joint experiments and settingeegch
priorities.

» Support the New Member States and Candidate Ceantritheir integration into an enlarged area l®aiing
effective links.

* Provide unique training and mobility opportuniti@syoung visiting researchers and technicians,ngportant
aspect in view of the declining number of nucleagsce specialists in Europe.

C.3 Attracting potential new users

The research possibilities at all EFNUDAT facisti¢ogether, will be advertised internationally incemmon and
systematic way, using different modern methodsraadia. A special web-page is available for EFNUDATis linked
to the home-page of the CENBG.

D.ACCESSOFFERED BY THE INFRASTRUCTURE

D.1 Annual implementation plan

The implementation plan covers project duratiod®fmonths. If the proposal can be accepted a rahkoestimate is
that we can offer each year three experiment-wegisause the accelerator is operating continuothly,corresponds
to 360 supplementary data-taking hours per yea® (1@urs per week). The average duration of an @xpet is
estimated to be two weeks, so that researcherspaihd 14 days at the infrastructure. For a vigi@rperimental group,
access will be financed for 2 users.



D.2 Activities connected with access

Access offered to the external users will inclugerutraining, scientific and technical support dgrithe experiment,
office services, computers and administrative aggstic backing.

D.2.1 Training

All starting projects at CENBG are submitted topeedfic procedure for hazard identification andk rassessment.
Special training sessions are organised for newroom health and safety at work, including radmajiootection issues
for activities in controlled areas. In additionwneasers will be given a detailed facility-specifiewcomers training. If
needed, first-time users will get all training theged to get acquainted with the novel measuretaehnhiques applied at
our facility.

D.2.2 Scientific and technical support

A local senior scientific officer will be designatdy the PAC as local scientific contact. He will Im charge of the
external users during their whole measurement geHe will introduce the users to all facility asfse He functions as a
liaison with the machine operators and with the iatgtration and technical service of the CENBG.

Technical support laboratories and workshops aadable on site for small mechanical and electramick (preparing,
setting up and dismantling measurement equipmeetia sample handling and mounting). The PAC @sfithe level
of technical support charged to the contract. Theer groups may use consumables charged to thecprgpeto the
maximum level, defined by the PAC. If there is alreeed, the CENBG director can approve adjustiwiethis level.

D.2.3 Administrative and logistic support

Users will get access to the same services asEMNBG staff e.g. office space, standard office smwi(telephone, fax,
internet services) and meeting rooms, library aaoteen. The Administration Service of the CENBG barcontacted
for administrative or personal problems, such dgilng, contacts with local administration and htapi



