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Executive Summary

The International Nuclear Data Committee (INDC) has undergone a metamorphosis
over the past several years, in order to restructure itself into a more dynamic and effective
body that serves the present, as well as the future needs and goals of the International Atomic
Energy Agency. In order to meet these needs more effectively, the committee has been
reorganised as a plenary body that is subdivided at each meeting into topical working groups.
Although the exact focus and membership of the working groups change from one meeting to
the next to respond to the changing issues, the committee continues to review progress and
provide guidance on the priorities for future work of the IAEA Nuclear Data Section (NDS).

At the twenty-second meeting (held at IAEA Headquarters in Vienna, Austria, 11-14
May 1999), the INDC formed four working groups:

Working Group 1: Review of NDS Programme
Working Group 2: Technology Transfer and Training
Working Group 3: Nuclear Data Dissemination
Working Group 4: Review of Data Development

Some common issues and important concerns arose during the meeting. First and
foremost, the Committee recognised that the NDS is providing an outstanding leadership role
in international data activities. Moreover, NDS continues to do so in a cost-effective manner
that draws upon the strengths of all relevant data centers in the Member States.

The detailed deliberations, conclusions and recommendations of each working group are
given in the following sections of this report. However, items that are of particular note in the
findings of the working groups need to be highlighted:

• The Committee applauded the NDS new direction in Technical Cooperation to develop
a satellite site in Brazil, but did caution the NDS in establishing and successfully
operating this site before proceeding with any other such plans.

• INDC recognized the complementary activities of the IAEA Nuclear Data Section and
the NEA Data Bank. These activities were judged to be well coordinated and essential
to future improvements in nuclear data.

Richard A. Meyer
Chair
International Nuclear Data Committee
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WORKING GROUP REPORTS

WORKING GROUP 1: Review of NDS Programme

Members: C.L. Dunford D.W. Muir
R.C. Haight A.L. Nichols (Chair)
S.S. Kapoor S.M. Qaim

Summary

I A E A Nuclear Data Section (NDS) must continue to maintain a pivotal role in the global
coordinat ion of nuclear data development and dissemination activities.

• It is essential for N D S to continue activities associated wi th C I N D A and E X F O R , and to
assemble an up-to-date compilat ion of charged-particle data.

• Priority should be given to the preparation of cross section and decay data libraries for
minor and major actinides that should also cover the implications of adopting h igh burn-
up scenarios (to extend the lifetime of operating plant) and the thor ium fuel cycle.

• N D S plans for an Advisory Group Meet ing on long-term nuclear data needs are strongly
supported by I N D C members .

• Medical applications continue to be of interest to many Member States. Efforts to produce
more reliable recommended nuclear data in this area should continue to cover therapeutic
requirements .

• N D S Standards Data File needs to be maintained through the resources of the various
C R P s as they generate the desired data.

• N D S has forged new links within the IAEA to increase the effectiveness of their
Technology Transfer exercises. Good progress is noted, and these efforts mus t cont inue to
increase the impact of this work in producing "mirror" services and organising workshops .

• I N D C strongly endorses the n e w personnel-policy initiative of the Agency to identify
those highly specialised staff posit ions that require continuity of employment , rather than
periodic rotation.

• I N D C recognises the complementary activities of the I A E A Nuclear Data Section and the
N E A Data Bank. These activities were judged to be well coordinated and essential to
future improvements in nuclear data.
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1. Introduction

The principal mandate of the IAEA Nuclear Data Section is to provide the necessary
expertise and coordination of nuclear data activities to assist in the peaceful use of the atom
by Member States. The IAEA Nuclear Data Section provides these services world-wide in
cooperation with other data centres.

The review by the Working Group was based on known NDS activities (linked to the
expertise of individual INDC members), NDS reports made available to the INDC, and
presentations made to the INDC by IAEA-NDS staff during the course of the biennial
meeting. NDS should focus on the development and maintenance of data libraries, provision
of services to the users of these files, ensure cooperative links with other data centres
(particularly NEA-Nuclear Data Bank), and undertake various forms of technology transfer to
Member States. Close NDS/NEA collaboration should be maintained with respect to the
development of data libraries for nuclear power applications and so avoid unnecessary
duplication. NDS should also provide the necessary leadership in coordinating non-nuclear
power applications (e.g., standards and medical nuclides).

Budget and staffing pressures appear to have abated during the previous 2 years. Efforts
are also being made by the NDS to increase the effectiveness of data services at the centre via
some novel initiatives, particularly the establishment of a "mirror" Server in Brazil (and
possibly elsewhere) and expansions of high-value/low-cost training courses in conjunction
with ICTP, Trieste.

Over the previous 2 years, the IAEA has been subject to reviews of performance and
work programmes by the Senior Expert Group (completed, October 1998) and an in-depth
performance assessment review (PPAS); the latter is still on-going. Under these
circumstances, the INDC members look forward to reading the conclusions of both reviews
with respect to their consideration of the IAEA Nuclear Data Section and the associated
advisory/monitoring role of the INDC.

2. Nuclear Power Applications

The nuclear power industry is judged to be generally satisfied with the overall quality of
the data libraries applied to thermal reactor technologies. However, recent debates on the
thorium fuel cycle (and the development of the Energy Amplifier concept), extension of
operating plant lifetime, and waste management (particularly transmutation concepts) have
created specific needs for improved data.

The NDS is addressing these issues by CRPs such as Fission Product Yield Data
Required for Transmutation of Minor Actinides in Nuclear Waste and the newsletter
"Progress in Fission Product Nuclear Data". However, probably the greatest impact of the
NDS program is through the greatly improved accessibility of nuclear data via the Word Wide
Web. The growth of electronic dissemination has been spectacular. For the development of
new concepts, the CRP on the Reference Input Parameter Library provides general tools for a
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wide range of applications over a wide range of energy. This CRP is an example of how NDS
programmes complement those of the NEA such as on accelerator transmutation of waste.

As previously noted during the 21st INDC meeting, power-reactor data requirements
include

• improved data on neutron cross section and decay data for major and minor actinides (to
be addressed by two CRPs proposed by NDS);

• new data measurements and evaluations for the thorium fuel cycle (partially proposed as
CRP).

Other important issues include the need for NDS to maintain their key activities with
respect to CINDA and EXFOR. The INDC welcomes the NDS proposal to hold an Advisory
Group Meeting (AGM) in 2000 to assess long-term nuclear data needs, including the
requirements for emerging nuclear technologies (e.g., fusion and thorium fuel cycle) and
materials analyses. A successful meeting can only be achieved if the attendees have the
necessary expertise in advanced nuclear power concepts and other longer-term developments.

3. Non-Energy-Related Applications

NDS staff presented a report on eight Coordinated Research Projects which have been
active during 1997-1998: three of them have been completed, two are underway and three
have been recently initiated. These CRPs cover a broad spectrum of energy and non-energy
related applications; on completion, they should lead to useful, comprehensive and well-
documented sets of data. For example, the recently produced report on Input Parameters for
Nuclear Model Calculations on Nuclear Data (Document TECDOC-1034, 1998) has been
well received by users.

There is a present and emerging need for charged-particle data compilations identified
with medical applications, spallation sources, transmutation and astrophysics. A significant
number of charged-particle cross sections have been assessed and evaluated through a recent
CRP for medical radioisotope production. This work needs to be continued to solve a number
of well-defined discrepancies arising from these studies, as well as the encouragement of new
measurements and recommended data for the production of radioisotopes for therapeutic
purposes.

Nuclear Data Standards have an important role to play across a wide range of
applications. The NDS Standards File needs to be regularly updated to maintain the credibility
of such a high-quality database. The necessary expertise to achieve this continuing aim
encompasses a significant range of specialist knowledge. Under such circumstances, the issue
of recommended Standards can only be addressed by a number of differing NDS-sponsored
activities. NDS needs to define and encourage these activities, and to adopt the necessary data
as they are recommended.

- 3 -



The INDC noted that the development activities of the Section are now shifting
somewhat from nuclear energy to non-energy-related applications. Medical and analytical
applications are receiving considerable attention in the non-energy field. The CRPs are well
managed, and the INDC endorses these continued activities.

4. Coordination of Data Centres

The Nuclear Data Section role in the coordination of several multinational
collaborations is critical to the compilation and evaluation of nuclear data. There is no other
organization with the mandate to carry out such wide-ranging international collaborations.
With diminished resources world-wide, it is essential to avoid duplication in order to maintain
the currency and competence of the many important nuclear data bases available to users in
the Member States. The INDC recommends that the IAEA continues to support this activity,
and that the NDS devote the necessary resources to their essential coordinating role for data
networking.

5. Computer Operations

A smoothly operating, state-of-the-art computing system is essential to the successful
operation of the Nuclear Data Section. During the past two years, the NDS has successfully
maintained the good management of this facility, despite the IAEA policy of employee
rotation which resulted in the need to replace the previous system manager. The INDC
supports the plan to upgrade the present DEC ALPHA Server computer which is over 5 years
old; cost savings from avoiding additional hardware maintenance would significantly reduce
operational costs and contribute to funding for the new computer system.

The decision to continue with a VMS operating system is well founded, and is based on
the need to minimize migration costs and to maintain compatibility with the US National
Nuclear Data Center (NNDC) with which there is a close cooperation in the development and
maintenance of data base and customer service software.

Improvements in customer access to the NDS data services have been significant in the
past two years. Updating the link from the NDS LAN and the IAEA link to the Internet are
commended.

The long-standing cooperation in software development with the US NNDC has
continued to operate smoothly. This cooperation has resulted in significant savings by sharing
software development costs. A number of personnel exchanges have facilitated the
development of new directions and enhanced the effectiveness of customer services at both
the NDS and the NNDC.
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6. Technology Transfer

The good efforts of NDS have continued in Technology Transfer and Training, based on
the recommendations of previous INDC meetings (particularly 20th and 21s' INDC meetings).
Provision of nuclear data services represents the most important continued contribution of the
NDS towards Technology Transfer to all Developing Countries on request.

NDS workshops on various aspects of nuclear data have represented another important
element in the programme of Technology Transfer. These workshops have included the
following topics: On-line Services for Nuclear Data, Nuclear Data Processing, and Nuclear
Reaction Data and Nuclear Reactors at the ICTP Trieste.

NDS has recently initiated a Technical Co-operation project to provide improved access
to IAEA-NDS nuclear data services in Latin America by establishing a site to "mirror" these
data services. This initiative is applauded by INDC members, who look forward to further
developments in this area.

Another technical cooperation project has involved the NDS in assisting with the
utilization of a recently established Ghanian Research Reactor. The role of the NDS consists
of training reactor staff in Nuclear Data On-line Services, and establishing a local nuclear data
centre.

NDS needs to place more emphasis on strengthening their programme of training in the
use of nuclear data, utilizing advanced expertise in Member States, particularly those in
Developing Countries, through the award of individual research contracts. NDS should also
implement more actively a previous INDC recommendation covering the attachment of
Fellows from Developing Countries to the NDS, along with limited-term post doctoral
positions in the Section. Also, an increased fraction of the budget of the Nuclear Data Section
should be earmarked for programmes which encourage and facilitate utilization of the nuclear
data resources of the Section by Member States; establishment of "mirror" sites is judged to
be a considerable step in the right direction towards this aim.
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WORKING GROUP 2: Nuclear Data Technology Transfer and Training

Members: A. dos Santos (Chair)
S.S. Kapoor
A. Ventura
Liu Tingjin
G.L. Molnar
P. Oblozinsky

The Working Group discussed the fulfillment of the recommendations from the 21st INDC
meeting and concluded that NDS is making every effort to implement the recommendations.

Further, the Working Group:

• acknowledges that the primary task of NDS is to provide a worldwide service to
Member States with respect to their needs for nuclear data;

• compliments the Agency's initiative to create a mirror site of nuclear data services in
Latin America within the framework of an IAEA TC programme;

• supports the proposal for a similar inter-regional mirror site in Asia, as proposed by
India;

• notes with satisfaction that NDS has introduced their data services on CD-ROMs,
(which are particularly useful for developing countries) and established an archive
library at user sites;

• endorses the continuation of nuclear data workshops at ICTP Trieste, and the proposal
to introduce a new series on nuclear structure and decay data; NDS should continue to
be associated with these workshops;

• recommends that NDS organise regular in-house workshops on nuclear data on-line
services for participants from developing countries, preferably once a year. NDS should
consider the possibility of associating these workshops with the regular Trieste courses
in order to reduce attendee travel costs.
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WORKING GROUP 3: Nuclear Data Dissemination

Members: C.L. Dunford (Chair) C. Nordborg
O. Bersillon V. Pronyaev
A. Hasegawa V. Zerkin
A. Lone

The INDC has considered issues related to information dissemination and makes the
following recommendations for NDS consideration:

• provide application-oriented access to the NDS databases;
• reduce document distribution by providing a monthly electronic newsletter announcing

new publications and databases available in electronic form with a necessary "hot link"
for efficient retrieval of desired information;

• investigate "list server" technology for maintaining the distribution list for the above
newsletter;

• use commercially-available software whenever appropriate and cost effective;
• assess the feasibility of distributing an existing standardized interactive visual tool for

analysis of data from evaluated files.

The INDC has discussed at length the proposal to establish a satellite nuclear data server
in Brazil. The project has the goal of providing improved electronic information service to the
Latin American countries and also to provide a regional training center for nuclear data. This
proposal has already been approved by IAEA Technical Cooperation. It is clear to the
Committee that the success of this project will depend on the resolution of a number of
technical issues:

1. recruitment and training of appropriate staff at the satellite center in Sao Paulo, Brazil;
2. adequate INTERNET links between the satellite center and the users in the various

Latin American countries;
3. development of efficient procedures for updating both the system and application

software in the satellite center.

It is recommended that extended training via fellowship or other means be given to local
staff in two areas: operation of a DEC VMS computer facility; and operation and contents of
the nuclear databases. This training is required in order to provide for proper system
maintenance and for providing technical assistance for users (Help Desk). Because of time
zone differences, there will be very limited ability to refer problems back to IAEA-NDS for
rapid solution.

This project is endorsed as an exciting "pilot" project. Once this pilot project has been
brought to a successful conclusion, we support the establishment of additional satellite data
centers.
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WORKING GROUP 4: Review of Data Development

Members: The Working Group met in plenary session.

S.M. Qaim (Chair)
R. C. Haight (Secretary)

Summary

• Out of nine submitted proposals for initiating CRP activities in 2001, the following four
were assigned high-priority rating:
- Nuclear Data for Transmutation of Waste,
- Nuclear Data for Production of Therapeutic Radioisotopes,
- Nuclear Data for Th-U Cycle,
- Improved Methods for the Evaluation of Light-Element Standard Cross Section

Uncertainties.

• Consultants' Meetings were recommended to focus the proposals on
- Follow-up CRP on Nuclear Data for Medical Radioisotope Production,
- Nuclear Cross Section Database for Ion Beam Analysis.

• Coordination with the NEA-NSC is recommended with respect to "Tools for Cross
Section Calculations".

• The planned facility at CERN to undertake "Neutron Cross Section Measurements" was
welcomed.

• Nuclear Data for Safeguards Inspection Technology constitutes an important topic,
although more detailed analysis is required.

• The initiation of a new series of Workshops at Trieste, dealing with Nuclear Data for
Science and Technology, and Nuclear Structure and Decay Data, is warmly welcomed.

• The suggested Advisory Group Meeting to address Long-Term Data Needs was strongly
endorsed.

The focus of the Working Group discussions was on the proposals for new data
developments within the Nuclear Data Section. An overview of this activity is described in
INDC/P(99)-1.

Three items were considered:

(i) nine proposed CRPs, of which four were recommended,
(ii) proposed Trieste Workshops,
(iii) proposed Advisory Group Meeting on Long-term Data Needs.
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1. Coordinated Research Projects

Projects assigned high priority:

• Nuclear Data for Transmutation of Waste
INDC Recommendation: high-priority rating, with the caviat to focus on minor actinide
data for energies below 20 MeV, including both experimental and evaluation activities1.

• Nuclear Data for Production of Therapeutic Radioisotopes
INDC Recommendation: high-priority2.

• Nuclear Data for Th-U Fuel Cycle
INDC Recommendation: in view of the long-standing request and recommendation of a
recent Consultants' Meeting, this proposal was given high priority3.

• Improved Methods for the Evaluation of Light-Element Standards Cross Sections
Uncertainties
INDC Recommendation: high priority4.

Proposals assigned lower priority:

• Follow-up CRP on Nuclear Data for Medical Radioisotope Production
INDC Recommendation: convene a Consultants' Meeting5.

• Nuclear Database for Ion Beam Analysis (IB A)
INDC Recommendation: convene a Consultants' Meeting to improve the focus of the
proposal6.

• Nuclear Data for Safeguards Inspection Technology
INDC Recommendation: considered an important topic, but recommended that the
proposal be redefined in greater detail7.

• Development of Tools for Cross Section Calculations
INDC Recommendation: proposal should be forwarded to the NEA WPEC Subgroup on
Model Development for review8.

• Neutron Cross Section Measurement Campaign at CERN
INDC Recommendation: NDS staff should monitor the facility-planning activities to

ensure that the interests of IAEA Member States are taken into account9.
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2. Trieste Workshops

INDC Recommendation: The Committee strongly endorsed new proposals for courses at
Trieste, and the schedule of alternating nuclear energy workshops with those on nuclear
structure and decay data and other nuclear technologies.

A Workshop on Nuclear Data for Science and Technology takes place in October 1999.
The subsequent series of workshops include a 5-week course in nuclear energy (even
years) and 5 weeks to cover nuclear data for other applications (odd years). The latter
will consist of a 3-week course on Nuclear Structure and Decay Data, and a 2-week
course on Nuclear Reaction Data for Non-energy Applications. A balance is required
between theory and experiment in a workshop that encompasses nuclear structure and
decay data.

The US Nuclear Data Program endorses this new workshop series on Nuclear Structure
and Decay Data. INDC suggestions for other new courses included analytical
techniques, materials research, fundamental science relevant to evaluations, and
accelerator-driven systems.

3. Advisory Group Meeting (AGM) to address Long-Term Data Needs

INDC Recommendation: The Committee strongly endorsed the proposed meeting.

Plans are being formulated by the NDS for an AGM which would focus on data for
advanced nuclear power, materials analyses, emerging nuclear technologies, medical
applications, accelerator-driven systems, and safeguards. INDC suggestions included
consideration of data for reactor safety and the lifetime extension of reactors. Reactor
specialists, medical users, and safeguards experts should also participate in this AGM,
in addition to nuclear data experts. INDC members agreed unanimously that there is a
clear need for this meeting, and much planning needs to be done in advance to ensure
success.

Working Group 4 - Footnotes:

1) The aim is to improve data on minor actinides below 20MeV and, possibly, to improve the data
for Pb and Bi at higher neutron and proton energies. This proposal contains medium energy data
on spallation target materials (Pb and Bi), that has some overlap with a previously proposed
CRP on medium energy nuclear data. Although Member States had expressed limited interest
in the previous programme and therefore it had been cancelled, the present proposal involves
waste transmutation and might attract greater support. There was some difference of opinion on
whether the inclusion of medium energy data would make the CRP too broad. Therefore, it was
agreed that the upper energy limit should be 20 MeV.

Neutron capture cross sections on minor actinides should be included. The possibility of
including data to cover the thorium cycle should also be considered, although another proposal
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is more closely related to the Th-U fuel cycle. NEA-WPEC contains a subgroup on the
evaluation of minor actinide data, and therefore the proposed CRP should have a strong
experimental component. Russia is interested in this CRP, and could make significant
experimental contributions to the work.

2) Production data are required, especially for those isotopes which emit low-energy ("soft")p- or
a radiation. Cross sections for isotopes produced by neutron capture or by cyclotron irradiation
are needed, as are detailed decay data. Furthermore, the NEA has no activities in this area.

3) Formulated by Russia, India and China; although Japan is not directly interested, the
rejuvenation of HTR activities may require some data. 232JJ , capture is being investigated at
Geel and FZK, a group in NRG (Petten) has expressed interest, and work is underway in Russia
on many of the requested data. JEF, JENDL and ENDF are not planning additional evaluation
activites for the thorium cycle.

4) Progress has been in three areas: n-p elastic scattering, ^B(n, a) and 235u(n,f). NEA-WPEC
has formed a subgroup to assist in the creation of a new version of the low-energy standards
data, and this Subgroup has recommended that the IAEA initiate a CRP on the listed topic.

5) A previous CRP produced evaluated data on 45 reactions. The follow-up CRP would add data
to fill in gaps and would address the issue of data testing. Validation could be undertaken
through integral experiments (ie., through thick target yield measurements), although such an
exercise should be delayed until the full results of the CRP are available. The proposal should
be discussed at an IAEA Consultants' Meeting.

6) It was noted that these data are required for analytical work. Comments included (a) the
possibility of including available data in EXFOR; (b) better accuracy in stopping powers; (c)
most measurements are comparative; (d) 2% absolute accuracy is very difficult to achieve for
the cross sections; (e) an IBA conference will be held in Dresden this summer, which offers the
opportunity for further comments on this proposal.

7) The proposal addresses items not covered adequately in the Handbook on Data for Safeguards.
INDC members agreed that the document as tabled was not a clear proposal for a CRP; rather
the report was a list of the data required by someone undertaking a safeguards monitoring
exercise. Some of the data are well-known already, while others are clearly ill-defined. The
precise meaning of the "required accuracies" as listed was questioned: are they what the author
required, what can be achieved, or what are available?

8) The NEA is coordinating this activity: while the NEA performs code development, the IAEA
deals with input parameters. Much discussion followed, and it was agreed that the work is very
important and should be encouraged. However, two points need to be considered:
(a) can the objectives be achieved under a CRP (i.e., within 3 to 4 years)?
(b) NEA has recently constituted a WPEC subgroup on Model Development.

9) A lively discussion followed the presentation of plans for a spallation neutron source at CERN:
the proposed activity should be encouraged but INDC members were unsure that this is the
correct time to start a related CRP. Committee members reiterated support for theutilisation of
the new CERN facility, and asked theNDS to monitor progress. However, the INDC judged an
associated CRP to be premature.
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22nd INDC MEETING: FULL REPORT

IAEA Headquarters, Vienna, 11-14 May 1999

1. Opening

Muir (Head, IAEA Nuclear Data Section) welcomed INDC members to the IAEA
for their review and discussions of the past and future work of the Nuclear Data Section.
The major issues for debate would be:

(a) review of NDS work programmes (1997-98),
(b) assessment of proposed technical developments, particularly new Coordinated

Research Projects to be instigated from 1999 to 2001,
(c) proposals for facility development within IAEA-NDS and elsewhere.

The principal activities of the INDC should be to provide guidance and advice on
all NDS programmes, and ensure that these activities reflect the requirements of all
Members States.

Meyer (INDC Chairman) thanked NDS staff for providing the INDC with all the
information they required to begin the review and advisory exercise throughout the week.
He noted that the meeting agenda required a high degree of flexibility to focus on the key
issues of the NDS (Appendix 1).

New employees of NDS were introduced and attended the meeting: W. Costello
(Systems Analyst), R. Paviotti de Corcuera (Information Physicist) and V. Zerkin
(Programmer).

Apologies for absence were received from J.W. Boldeman (Australia) and N. Olsson
(Sweden).

2. Chairman's Remarks

As in previous years, the INDC Chairman had regularly visited IAEA headquarters in
1997 and 1998, and had found his discussions to be extremely useful in resolving
uncertainties and misunderstandings concerning the role of the INDC and the value of
NDS work programmes.

Both external and internal reviews have been undertaken over the 2-year period since
the INDC last assembled. A Senior Expert Group had concluded that the Agency should
continue to be guided and motivated by the mission "to accelerate and enlarge the
contribution of atomic energy to peace, health and prosperity throughout the world".
These aims include the promotion of safe nuclear technology, ensure the implementation
of undertakings related to the peaceful use of nuclear energy, and assist Member States in
peaceful uses of nuclear technology. The Agency should remain scientifically
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objective, and must be guided by the observation that IAEA credibility is based on
scientific and technical adequacy. NDS has a key role to play in these activities to ensure
that Member States use quality nuclear data to the necessary degree of competence.

The Senior Expert Group advocated rigorous adoption of the Programme Performance
Assessment System (PPAS), which is in the process of being used to review the role and
value of the INDC. Muir noted that the reviewing role and value of the INDC were not in
question; rather that the procedures and guidelines adopted to carry out this advisory
work may be changed to harmonise with other such activities elsewhere within the
Agency. Thus, the INDC Terms of Reference will be modified, although details will not
emerge for another 1 or 2 months.

Actions from the 21st INDC meeting were considered (see Appendix 2). The majority
of these actions had been completed, while others were judged as continuous/on-going.

3. Nuclear Data Section Review: INDC(NDS>-400, P Oblozinsky

3.1. Budget and Staffing

The authorised staff numbers for 1999/2000 are 10 professional and 8 support staff.
Budget approval for the two-year period beginning 1999/2000 is constant to the
equivalent figure for 1997/98.

NDS has operated at full strength since November 1997, with the appointment of
Pronyaev as Head of the Nuclear Data Centre Unit to succeed Lemmel. Arcilla (Data
Centre Systems Manager) left the Agency on staff rotation, and was replaced by
Costello in May 1998. Finally, Wienke has been replaced by Zerkin (with new
emphasis on programming).

Although the NDS budget has remained constant over the 4-year period of review,
there has been a healthy level of support for NDS from senior management within the
Agency. Muir noted that the previous 2 years had seen greater focus on the training of
visiting scientists and assistance in data-centre development of specific Member States.
There are some staffing shortages identified with the maintenance of the Nuclear
Structure Network and generation of reactor physics data.

3.2. Operations

The main objectives of the NDS in 1997-98 have been:

• collect, assess, recommend and disseminate nuclear data through CINDA and
EXFOR;

• exchange of nuclear data for applications;
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• coordinate worldwide network of nuclear data centres;
• maintain manuals and software for internationally-agreed databases;
• improve methods of information exchange between data-centre users.

The Computer Operations Unit is based on the Alpha Server 2000 which has
supported NDS well. Plans are in hand to upgrade this system further within the year.
Discussions revealed that no significant problems are envisaged within the forthcoming
5 years. Debate focused on the various forms of communication to different users,
including hardcopy documents, PC disks and CD-ROMs. Developing countries favour
CD-ROMs because of their limited access to the Internet. A wide range of statistics
were presented, and additional efforts were made to categorise user figures in terms of
general geographical areas (eg., North America, South America, Europe and Asia).

3.3. Nuclear Data Programmes

Oblozinsky provided a detailed and comprehensive explanation of the various data
development programmes. This work included reports of eight Coordinated Research
Projects completed or on-going from 1997 to 1999, completion of FENDL (Fusion
Evaluated Nuclear Data Library), production of handbooks, and issue of newsletter.

Eight active Coordinated Research Projects (CRP) in 1997-1998:

Activation Library completed
Input Parameter Library (RIPL-1 for Nuclear Models) completed
Photon Production Data completed
Medical Radioisotopes
Photonuclear Data
Fission Yield Data for Transmutation of Minor Actinides new
Update of X- and y-ray Decay Data Standards for Detector Calibration new
Input Parameter Library: Testing (RIPL-2) new

Other projects have included:

(a) FENDL-2.0, including transport sub-library completed
(b) Handbook of Nuclear Data for Safeguards completed
(c) SGNucDat: PC-version of Nuclear Data for Safeguards completed
(d) Fission Product Newsletter issued

INDC praised and endorsed the emphasis that has been placed on generating
"standard" sets of products from each CRP: data library, handbook and Web (and
CD-ROM) access. This approach represents a clear demonstrate to Agency
management that useful products are produced from all INDC-approved and NDS-
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organised programmes. Oblozinsky also noted that CRP work has been regularly
published in various refereed journals.

INDC members expressed their concern that all of the CRPs were driven by
specialists in Developed Countries, while difficulties are being experienced in finding
the appropriate expertise to contribute from Developing Countries. There is no obvious
means of addressing this problem, other than identifying two or three possible groups
from Developing Countries who should be encouraged and would benefit from
involvement in CRPs.

3.4. Technology Transfer

Technical Cooperation (TC) Projects are viewed as high-priority activities for the
IAEA. Modest links have been forged by NDS staff in recent years, and these good
efforts were warmly welcomed by the INDC. Recent TC-linked projects have included:

• Ghana - assistance in utilisation of research reactor;
• Latin America - improve access to nuclear data by creating "mirror site" in Sao

Paulo, Brazil.

Considerable debate occurred with respect to the "mirror site" in Brazil (see
summary report of Working Group 3).

Other initiatives have included a greater involvement in the organisation of
workshops at ICTP Trieste devoted to nuclear data and applications. One aim has been
to establish a 5-week programme (Nuclear Reaction Data and Nuclear Reactors) with
the following format:

2 weeks - nuclear reaction theory and evaluation,
1 week - nuclear data processing,
2 weeks - nuclear reactor calculations.

The proceedings from this workshop (560 pages) will be published shortly.
Further workshops are being planned for Trieste that will be devoted to new and
emerging applications of nuclear data:

3 weeks - nuclear structure and decay data,
2 weeks - nuclear data for science and technology (medical and other non-

energy applications).

NDS plan to demonstrate the usefulness and relevance of their nuclear data
services in these areas of immediate and direct application. All INDC members
welcomed with enthusiasm the growth of these activities, and urged NDS to develop
their links further with ICTP, Trieste.
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One-week workshops have taken place at IAEA Vienna:

(a) Nuclear Data On-line Services, 1997 (follow-up, December 1999),
(b) Nuclear Data Processing for Use in Power Reactor Pressure Vessel Lifetime

Assessment, 1998.

4. Committee Business

INDC members adjourned to form two Working Groups (Working Groups 2
and 3) that met in parallel. Working Group 1 reviewed the NDS work packages during
the course of staff presentations, while the deliberations of Working Group 4 were
judged sufficiently relevant to all INDC members that this review and associated debate
were carried out in plenary session. All working group summary reports can be found at
the beginning of this document.

5. Additional Considerations

5.1. Long-term Data Needs in Advanced Nuclear and Non-Nuclear Applications, year
2000 (INDC/P(99)-4).

INDC members judged an Advisory Group Meeting on Long-term Data Needs as
extremely important in the current climate of new ideas, change and uncertainty. Such a
meeting needs to cover all aspects of nuclear-power and non-nuclear-power
applications, with every resulting recommendation supported by well-defined
justifications. This AGM requires considerable input from those specialists developing
advanced reactor systems and non-nuclear applications - data users should attend in
preference to measurers/evaluators.

5.2. IAEA - NEA Joint Activities (INDC/P(99)-8)

Efforts have continued over the previous 2 years to monitor and review the
various activities of the NEA and IAEA. Joint activities have been defined with respect
to nuclear data: compilation and dissemination of nuclear data; dissemination of
computer programs; coordination of nuclear data research and development. The aim
with respect to these work packages is to ensure that both organisations are fully aware
of each others activities.

IAEA-NDS will take the lead in the coordination of nuclear-data centre networks;
this activity is particularly relevant to the nuclear structure evaluation networks. NEA-
NSC will be primarily responsible for reactor and fuel cycle physics, fuel cycle
chemistry, criticality, radiation shielding, and the coordination of major nuclear reaction
evaluation projects.
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IAEA and NEA are close to agreement in defining complementary tasks. Joint
activities will continue, but NDS staff expect these programmes to be rationalised in the
future to avoid significant duplication.

5.3. CERN Proposal: High-Resolution Measurements of Neutron Cross Sections
between 1 eV and 250 MeV

Weigmann presented a proposal to modify facilities at CERN in order to
incorporate a spallation driven time-of-flight system. A flux of 105 L'2 (km) neutrons
cm"2 per pulse is envisaged at distance L, with an energy resolution of AE/E = 3.5 x 10'5

L"1 (km). Measurements on well-known fission and capture reactions are envisaged to
start by the year 2000; at the end of 2000, the first studies will begin to determine the
cross sections for (n,y), (n,f) and (n,xn) reactions on elements of interest to astrophysics
and accelerator-driven systems.

NDS was urged to maintain links with this exciting programme, and assess the
usefulness and expansion of the available data libraries. Immediate INDC interests in
the CERN proposal were defined as:

(a) capture cross sections of 241Am, 243Am, "Tc, 1291,90Sr and I37Cs;
(b) capture in presence of fission process.

6. Other Business

Next INDC meeting: Changes in the budget timetable are envisaged within the
forthcoming year. Muir envisaged the need for consultation with the INDC to review
either a one year (2001) or three-year (2001 to 2003) NDS programme. The need for
such a perturbation has been agreed, but the precise details are uncertain. INDC
members will be kept informed.
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Appendix 1

Tuesday, 11 May

09:30-10:00

10:05-10:35

13:45- 17:30

22nd INDC Meeting
Vienna, 11-14 May 1999
(Meeting Room C07-IV)

Agenda

Registration (at the IAEA desk in the Rotunda, C-Building)

Opening

Opening statements
Announcements

10:45 - Lunchtime A. Organizational Matters

Wednesday, 12 May

08:45 - Lunchtime

Introduction and brief talks by new INDC members
Introduction of NDS staff
Adoption of Agenda
Adoption of Minutes of the 21 st Meeting

B. Background Information

B.I. Nuclear Data Section Review 1997-1998

- Budget and staffing

- Data center operations
- Computer operations
- Data network co-ordination
- Nuclear data development
- Technology transfer

B.2. Resources

- Budget 1999-2000
- Staffing

C. Discussion and Suggested Course of Actions for Future

C.I. Open discussion of all (brainstorming session on nuclear
data)

Present and future
New directions in activities and services
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Needs of Member States
Strengthening of links to national policy making bodies

13:45- 16:30 C. Discussion and Suggested Course of Actions for Future (cont.)

C.2. Working Groups - development of areas of most importance

Data dissemination services
Nuclear data development
Training and technical co-operation
International co-ordination

Thursday, 13 May

08:45 - Lunchtime D. Production of Final Product

D. 1. Plenary discussion of area conclusions
D.2. Outline oflNDC Report and Assignment of tasks
D.3. Drafting of WG reports

13:45- 17:30 D. Production of Final Product (cont.)

D.4. Drafting of WG reports (cont.)

Friday, 14 May

08:45- 15:00 E. Summary and Concluding Activities

E. 1. Presentation and discussion of WG reports
E.2. Next meeting, other business
E.3. Adjournment
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Appendix 2

FOLLOW-UP OF ACTIONS ARISING FROM 21st INDC MEETING

No.
1

2

3

4

5

6

7

8

Respondent
NDS

NDS

INDC
participants

Heads of
Nuclear Data
Centres

NDS

NDS

NDS

Muir

Action
To negotiate with NEA to have INDC nominee
recognised as ad-hoc member or an observer at
the NEA-Nuclear Science Committee (and vice
versa): carried over from 20th INDC meeting
To negotiate with NEA to have the Chairman of
INDC nominated as an ad hoc member or an
observer of the Executive Group of the Nuclear
Science Committee (and vice versa): carried over
from 20th INDC meeting

To promote contacts with the National Authorities
and their national representatives on the Agency's
policy making bodies: continuous on-going action
a) Supply to INDC a list of items j udged as

critical to the Data Centres and presently
undersupported (in particular EXFOR and
CINDA activities), and supply estimates of
effort required (manpower and funding) to
bring these areas to an acceptable level

b) Work out mechanism to organise required
effort

Both carried over from 20th INDC meeting
Investigate electronic ordering and distribution of
documents by NDS: on-going

Send announcements of open NDS posts to INDC
members as they become available: on-going
Investigate the possibilities to publish revised
Standards File in Atomic Data and Nuclear Data
Tables: carried over from 20th INDC meeting

Nominate an evaluator and reviewer of thermal
reaction data for fission products as a contribution
to the Nuclear Decay Data and Cross Section
Database: carried over from 20th INDC meeting

Result
Completed: both IAEA-
NDS and NEA-NSC are
aware of each others
programmes
Withdrawn: NEA
prefers to work through
Secretariat (although
INDC Chairman is
unhappy about
arrangements)
Continuous: on-going

Action re-defined and
completed: NDS to
provide INDC with
descriptions of major
activities and concerns
from Nuclear Data
Centre meetings

Action re-defined:
INDC participants to
inform NDS of their
preference (ie; reports
by e:tnail or hard copies
by post
Completed for 1997/98:
on-going
Unresolved: INDC
should discuss (Nuclear
Data Dissemination
Working Group)
Withdrawn
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No.
9

10

11

12

Respondent
INDC
participants

NDS and
Hasegawa

NDS and Meyer

NDS

Action
Encourage qualified people within their own
country to consider applying for the vacancy as
Head of the Data Centre Unit
Identify problems in the production of EXFOR
and CINDA; NDS to produce acceptable
solution(s)

Determine whether conditions are more
appropriate for an annual INDC meeting (rather
than biennially), and to organise accordingly
Oversee development of agreed procedure(s) for
selection of Chairman-elect for INDC (assuming 2
year extension to current position)

Result
Completed

Completed: List of
problems forwarded to
NEA, and discussed at
Nuclear Data Centre
Meeting. Problems are
being addressed
Completed: prefer
biennial meeting of
INDC
Held in abeyance
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Appendix 3

Actions Arising From 22nd INDC Meeting

No
1

2

3

4

5

6

7

Respondent
INDC Participants

INDC Participants

NDS

INDC and NDS

NDS

NDS

NDS

Action
To promote contacts with the National Authorities and
their national represtentatives on the Agency's policy
making bodies: continuous, on-going action
To inform NDS of their preference for the distribution of
INDC and other documents by NDS (eg, receive reports by
e-mail or hard copies by post)
Send announcements of open NDS posts to INDC
members as they arise: continuous, on-going action
Investigate the future of the Standards File: carried over
from 20th and 21st INDC meetings
To review and develop the outstanding requirements for
safeguards inspection technology (Appendix 6a of
INDC/P(99)-1. The aim should be to identify all nuclear
data needs not yet satisfied by available data files
To contribute to the planning activites identified with the
CERN proposal for neutron cross-section measurements,
and ensure that the interests of IAEA Member States are
accommodated
To keep INDC members informed of any changes to the
future timetabling of NDS budget exercise (for 2001 or
2001/2002/2003); INDC involvement may require
communication and debate via the Internet, rather than a
meeting
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Appendix 4

List of Working Papers for 22nd INDC Meeting

No.

1
2
3
4
5
6
7

8

9

10
11
12
13

14

15
16
17
18
19
20
21
22
23

24

Author

Oblozinsky
Oblozinsky/Herman
Paviotti Corcuera
Oblozinsky
Pronyaev
Muir
-

Muir

Muir

dos Santos
Lone
Liu Tingj in
Qaim

Ventura

Hasegawa
Hasegawa
Kuzminov
Kuzminov (Editor)
Olsson
Nichols
Meyer et al
Weigmann
Pavlopoulos

Nordborg

Title

Future Coordinated Research Projects
Trieste Workshops
Regional Nuclear Data Server in SE Asia
AGM to Assess Long-term Nuclear Data Needs
Development of Information Services in the NDS
PPAS Review of the INDC
Report of the Senior Expert Group for the Review of
the IAEA's Programme of Activities
NEA and IAEA Activities in Areas of Common
Interest
External Relations of the NAPC Nuclear Data
Section
Nuclear Data Activities in Brazil
Nuclear Data Activities in Canada
Nuclear Data Measruement and Evaluation in China
Brief Report on Nuclear Data Activities in the
Federal Republic of Germany, March 1997-April
1999
Report on Nuclear Data Activities in Italy for
1997-98
Present Status of Japanese Nuclear Data Committee
Present Status of JENDL Project
Russian Nuclear Data Commission Activity Report
Progress Report, December 1998 (Russia)
Status Report to IAEA/INDC, 1999 (Sweden)
UK Nuclear Science Forum - Activities Report
US Nuclear Data Activity Report
Experimental Activities at IRMM
TOF: Proposal for a Neutron Time of Flight Facility
(CERN/SPSC 99-8)
NEA Nuclear Science Section and the Data Bank:
Status Report on Nuclear Data Related Activities
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Appendix 5

1.

INTERNATIONAL NUCLEAR DATA COMMITTEE (INDC)
(Status 11 May 1999)

Members

Name/Address

Dr. 0 . Bersillon
Service de Physique Nucleaire
Centre d'Etudes Nucleaires de Bruyeres-le-Chatel
B.P.No. 12
F-91680 Bruyeres-le-Chatel
France
Dr. J.W. Boldeman
Lucas Heights Research Laboratory
Australian Nuclear Science and Technology
Organization
New Illawara Road
Lucas Heights, PMB 1
Menai, NSW 2234
Australia
Dr. S.S. Kapoor
Director
Physics Group
Bhabha Atomic Research Centre
Trombay, Mumbai 400 085
India
Dr. A. Hasegawa
Nuclear Data Centre
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun
Ibaraki-ken 319-1195
Japan
Dr. B.D. Kuzminov
State Scientific Center of Russian Federation-
Institute of Physics and Power Engineering
Bondarenko Sq. 1
249 020 Obninsk, Kaluga Region
Russia
Dr. Liu Tingjin
China Nuclear Data Center
China Institute of Atomic Energy
P.O. Box 275 (41)
102413 Beijing
People's Republic of China

Phone/FAX/Telex/e-mail/Internet

Phone:
FAX:
e-mail:

Phone:
FAX:
e-mail:

Phone:
FAX:
e-mail:

Phone:
FAX:
e-mail:

Phone:
FAX:
e-mail:

Phone:
FAX:
e-mail:

+33 16 926 5414
+33 16 926 7063
bersil@bruyeres.cea.fr

+61 2 717 3206
+61 2 717 9265
jwb@ansto.gov.au

+91 22 550 5296
+9122 550 5151
sskapoor@magnum .bare .ernet. in

+81 292 82 5480
+81292 82 6122
hasegawa@ndc.tokai j aeri .go.j p

+7 084 399 8272
+7 095 230 2326
kuzminov@cj d.obninsk. su

+86 106935 7729
+86 106935 7008
tjliu@mipsa.ciae.ac.cn
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Name/Address

Dr. M.A. Lone
Office of the Chief Engineer
Station E4
Atomic Energy of Canada Limited
Chalk River Nuclear Laboratories
Chalk River, ONT
KOJ 1JO Canada
Dr. A. dos Santos
Instituto de Pesquisas Energeticas e Nucleares
Travessa R, nr. 400 - Cidade Universitaria
CP11049-Pinheiros
05508 - 900 - Sao Paulo
Brazil
Dr. R.A. Meyer
Office of Energy Research
Division of Nuclear Physics
ER-23 GTN
U.S. Department of Energy
19901 Germantown Road
Germantown, MD 20876
U.S.A.
Dr. G. Molnar
Head, Department of Nuclear Research
Institute for Isotopes
Hungarian Academy of Sciences
P.O. Box 77
H-1525 Budapest
Hungary
Dr. A.L. Nichols
AEA Technology
477 Harwell, Didcot
Oxfordshire OX11 ORA
United Kingdom
Dr. N. Olsson
Department of Neutron Research
Uppsala University
P.O. Box 535
S-75121 Uppsala
Sweden

Phone/FAX/Telex/e-mail/Internet

Phone: +1613 584 8811,
Ext. 5287

FAX: +1613 584 8047
e-mail: Lonea@aecl.ca

Phone: +55 011816-9398
FAX: +55 011814-6909
e-mail: asantos@net.ipen.br

Phone: +1 301 903 3613
FAX: +1 301 903 3833
e-mail:

dick.meyer@science.doe.gov

Phone: +36 1 395 9073 or
+36 1 395 9220/2125

FAX: +36 1 395 9075
e-mail: molnar@alphaO.iki.kfki.hu

Phone: +44 1235 43 6488
FAX: +44 1235 43 3029
e-mail: alan.nichols@aeat.co.uk

Phone: +46 18 183 043
FAX: +46 18 183 833
e-mail: nils@tsl.uu.se
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Name/Address

Prof. Dr. S.M. Qaim
Institut fuer Nuklearchemie
Forschungszentrum Juelich GmbH
Postfach 1913
D-52425 Juelich
Germany
Dr. Alberto Ventura
E.N.E.A. Centro Ricerche Energia "E. Clementel"
Via Martiri di Monte Sole, 4
1-40138 Bologna
Italy

Phone/FAX/Telex/e-mail/Internet

Phone: +49 2461 61 3282
FAX: +49 2461 61 2535
e-mail: s.m.qaim@fz-juelich.de

Phone: +390 516098 305
FAX: +39 516098 705
e-mail:
ventura@nudace.arcoveggio.enea.it

2. Observers from international organizations

Name/Address

Dr. Claes Nordborg
OECD Nuclear Energy Agency
Le Seine Saint-Germain
12, boulevard des lies
F-92130 Issy-les-Moulineaux
France
Dr. H. Weigmann
Institute for Reference Materials and

Measurements
Retieseweg
B-2440 Geel
Belgium

Phone/FAX/Telex/e-mail/Internet

Phone: +33 1 4524 1090
FAX: +33 14524 1110
e-mail: nordborg@nea.fr

Phone: +32 14 571 475
FAX: +32 14 591 980
e-mail:

weigmann@poseidon.irmm.jrc.be

- 2 9 -



3. Advisers, nominated by INDC members

Name/Address

Dr. Charles L. Dunford
National Nuclear Data Center
Bldg. 197D
Brookhaven National Laboratory
P.O. Box 5000
Upton, NY 11973-5000
U.S.A.
Dr. Robert C. Haight
Group LANSCE-3, MS H855
Los Alamos National Laboratory
Los Alamos, NM 87545
U.S.A.
Dr. B.I. Fursov
State Scientific Center of Russian Federation-
Institute of Physics and Power Engineering
Bondarenko Sq. 1
249020 Obninsk, Kaluga Region
Russia

Phone/FAX/Telex/e-mail/Internet

Phone:
FAX:
e-mail:

Phone:
FAX:
e-mail:

Phone:
FAX:
e-mail:

+1516 344 2804
+1516 344 2806
dunfor d@bnl. go v

+1 505 667 2829
+1 505 665 3705
haight@lanl.gov

+7 084 399 8419
+7 095 230 2326
fursov@ippe.rssi .ru

4. INDC Secretariat

Name/Address

Douglas W. Muir
Head, Nuclear Data Section
International Atomic Energy Agency
Wagramer Str. 5
A-1400 Vienna
Pavel Oblozinsky
Nuclear Data Section

Elisabeth Baumgartner
Nuclear Data Section

Phone/FAX/Telex/e-mail/Internet

Phone: +43 1 2600 - ext. 21709
FAX: +43 1 26007
e-mail: d.muir@iaea.org

Phone: +43 1 2600 - ext. 21712
e-mail: oblozinsky@iaeand.iaea.or.at;

p.oblozinsky@iaea.org
Phone: +43 1 2600 - ext. 21710
e-mail: e.baumgartner@iaea.org
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