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1. Introduction

At the 1986 Gaussig Advisory Group Meeting on Nuclear Data for Fusion Reactor Technology
it was recommended to create an international evaluated nuclear data library for this purpose. In the
process of selecting evaluated nuclear data files for this library it turned out that even the most recent
evaluations (ENDF/B-VI, JENDL-3, EFF-2, BROND-2) showed large discrepancies up to a factor
of two for the (n,) cross sections in the neutron energy region "threshold - 14 MeV" and that only
very few and discrepant experimental data existed for neutron energies below 14 MeV.

In order to improve this situation a Coordinated Research Program (CRP) was initiated by the
IAEA Nuclear Data Section with the following objectives:

- Improvement of the experimental data base for (n,xc) cross sections between threshold
and 14 MeV, especially for the structural materials Cr, Fe and Ni and their main
isotopes;

- Improvement of the theoretical models and their parametrizations for the computation of
(n,xe) data, especially investigation of the causes of the existing discrepancies;

- Improvement of the existing (n,xc) data evaluations especially for the structural
materials.

For this purpose the IAEA succeeded in obtaining the participation of ten laboratories from
seven countries (Institute of Atomic Energy, Beijing, China; Center of Applied Studies for Nuclear
Development, Havana, Cuba; Kossuth University Debrecen, Hungary; Japan Atomic Energy
Research Institute and Tohoku University, Japan; Institute of Physics and Power Engineering and
Institute of Nuclear Power Engineering, Obninsk, Russia; Oak Ridge National Laboratory and Los
Alamos National Laboratory, U.S.A. and Institut fiir Radiumforschung und Kernphysik, University
of Vienna, Austria). In addition scientists from Tohoku University, Kyushu University and Data
Engineering Incorporation, Japan, Institute for Reference Materials and Measurements, Geel,
Belgium, the Slovak Academy of Science, Bratislava, and the Institute of Atomic Physics, Bucharest.
Romania, joined the program on a more informal basis.

The major activities of the CRP were performed by individual participants at their home
institutes. Periodically the IAEA convened CRP meetings, bringing together all participants to
review the status of the activities of the CRP. Between meetings, participants informed the IAEA
of all relevant work on the subject and sent copies of all papers, progress reports, etc., to the IAEA,
which were distributed to all participants. At least once a year, each participant submitted a progress
report to the JAEA. A first Research Coordination Meeting (RCM) of this CRP was held at
Debrecen, Hungary, in November 1992 and the second meeting was organized in Beijing, China,
in November 1994. The third and final CRP meeting was hosted by Tohoku University and held in
Sendai, Japan, from 25 to 29 September 1995. This report documents the summary of the third and
final RCM of this program.



2.  Objectives of the Meeting

A number of important results have already been reported at the first and second CRP meetings
and the participants agreed on a detailed plan for their future work. The intermediate results of the
CRP were reported at the International Conference on Nuclear Data for Science and Technology in
Gatlinburg, 9-13 May 199%4.

The purpose of this meeting was to discuss and evaluate the results from the research carried
out by participating institutes and to prepare the joint status report of the CRP members to the IAEA,
summarizing the results of the programme. The meeting agenda is given below as Attachment 1.

3.  Organization of the Meeting

The third and final Research Co-ordination Meeting of the CRP was organized by the IAEA
Nuclear Data Section with cooperation and assistance of local organizers from the Tohoku
University.

The meeting was attended by ten chief scientific investigators involved and representives of the
CRP teams and by ten observers and/or local participants. The CRP members were: H.K. Vonach
(Austria), Zhang Jingshang (China), R. Capote Noy (Cuba), G.J. Csikai (Hungary), S. Chiba and
M. Baba (Japan), N.V. Kornilov and A. Zelenetskij (Russia), Chia-Yao Fu and R.C. Haight
(U.S.A).

Y. Ikeda, Y. Kikuchi, Y. Takao, N. Yamamuro (all from Japan) and E. Wattecamps (Belgium)
participated as observers and N. Hirakawa, S. Iwasaki, S. Matsuyama, T. Sanami and Y. Nauchi
(all from Tohoku University) contributed as local organizers and participants.

The complete list of participants and their affiliations are given in Attachment 2.

4. Meeting Proceedings and Results

The meeting was opened by H. Oikawa, the Director of the Faculty of Engineering, Tohoku
University, Sendai. After the welcome by A.B. Pashchenko on behalf of the Agency, H.K. Vonach
was selected to be the chairman, and G.J. Csikai - as a co-chairman of the meeting.

The first day and first half of the second day of the meeting were devoted to presentations of
progress reports by CRP members and observers on Measurements (Session 1) and on Theoretical
Calculations and Evaluations (Session 2).

A considerable part of the experimental and theoretical work proposed in the recommendations
of the second CRP meeting in Beijing, November 1994, has been successfully completed and
reported at the meeting. It was agreed at the meeting that the proceedings of the RCM-3 should be
published as an IAEA(NDS) - report within several months after the meeting. The texts of
presentations and final results will be reproduced directly from the author's manuscripts.
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After presentation of the results, the meeting chairman H.K. Vonach has formed two working
groups on “Theoretical Computations and Evaluations” and “Experimental Investigations of (n,o)
Cross Sections, Energy and Angular Distributions” for drafting of conclusions and recommendations
of the meeting.

The full text of the CRP meeting conclusions and recommendations on the future work after
the final CRP meeting are given below in Attachment 3 as working group reports.

In addition to the recommendations given by the two working groups the CRP members made
two general recommendations:

- The CRP meeting was hosted by Tohoku University. This allowed the CRP members to visit
the accelerator laboratories of the university and to get thoroughly acquainted with the
experimental facilities for the study of neutron induced reactions and the experimental program
in fast neutron physics. The CRP members have been very impressed with the existing
possibilities for nuclear data measurements and the high quality of the experimental work. The
CRP members, therefore, strongly recommend that the fast neutron physics program of Tohoku
University be supported at least at the present level. Its contribution is essential for the
international nuclear data program as only very few laboratories still can do this work.

- The CRP members propose that the IAEA Consultants’ meeting (CM) on "Improvement of
measurements, theoretical computations and evaluations of neutron induced helium-production
cross sections" should be held in 1997 in conjunction with the next International Nuclear Data
Conference in Italy for the following reasons:

L The CRP on "Improvement of measurements, theoretical computations and evaluations of
neutron induced helium production cross sections" has been very successful towards the goal
of providing an improved data base of neutron induced He-production data for fusion reactor
technology and other applications. It has provided He-production cross sections for iron with
very much reduced uncertainties, which now satisfy the needs for all applications.

L] For a number of other important materials like Ni, experiments of similar quality have been
performed within the CRP, however final data analysis had not been completed by the time at
the last CRP meeting. Thus in order to make full benefit of the large work started within CRP
it appears necessary to have a Consultants’ meeting at a time where all experiments started
within the CRP will have been finally analyzed.

° It can be expected that this will take no longer than 1.5 years thus it appears to be timely to
have this meeting in 1997 in conjunction with the next International Nuclear Data Conference
in Italy. This would allow the presence of observers which could make important contributions
without exceeding the budget for the CM. The results of the CRP should be reported at the
conference (action on H.K. Vonach and A.B. Pashchenko).

The major item of the next three days was the preparation of the Joint Status Report
summarizing the results of the CRP to the IAEA (Session 3). For this purpose on Tuesday
afternoon, H.K. Vonach organized working groups for discussion and drafting of different chapters
of the status report:
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- Executive Summary (H.K. Vonach, G.J. Csikai, A.B. Pashchenko);

- Status of the He-production cross sections for the structural materials Cr, Fe and Ni
(H.K. Vonach, G.J. Csikai, M. Baba, S. Chiba, N.V. Komnilov, R.C. Haight, S. Iwasaki,
E. Wattecamps, Y. Takao);

- Summary of performed activation measurements (G.J. Csikai);

- Progress in theoretical computations of He-production cross sections (C.Y. Fu, R. Capote Noy,
A.B. Pashchenko, N. Yamamuro, A.V. Zelenetskij, J. Zhang);

- Progress in experimental technique for investigation of (n,a) cross sections (H.K. Vonach,
M. Baba, N.V. Komilov); .

The draft of the Status Report was discussed and adopted on Friday at the joint Session of the
meeting.

The report gives a short summary of the work of each CRP member and those observers who
contributed significantly to the work of the CRP. In addition, it summarizes the progress achieved
by the CRP as whole in four sections: on measurement of a-production cross sections of structural
materials, on theoretical computations of (n,a) cross sections, on measurements of activation cross
sections and on improvement of experimental methods for (n,a) investigations. Details about these
topics are given in publications which are also listed in this status report.

It was agreed that the status report should be revised after final analysis of all experiments
started within the CRP and published as INDC(NDS)-document. This will be final report of the CRP
to the IAEA.

5. Acknowledgements

The CRP members wish to thank the Agency for focusing much needed attention on the
program for the improvement of measurements, theoretical computations and evaluations of neutron
induced helium production cross sections. The final RCM had full and efficient support of the local
organizers. The participants expressed their gratitude and appreciation to Messrs. Mamoru Baba
(Chief Local Organizer), Naohiro Hirakawa, Shin Iwasaki, Shigeo Matsuyama, Toshiya Sanami, and
Yasushi Nauchi, all of the Tohoku University in Sendai, for their interest, special arrangements and
personal contributions to the meeting.

The closing remarks of G.J. Csikai, Co-Chairman of the RCM-3 are given in Attachment 4.
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Attachment 1

Third and final Research Co-ordination Meeting on

"Improvement of Measurements, Theoretical Computations and Evaluations of
Neutron Induced Helium Production Cross Sections"

Monday, 25 September

09:30 - 10:00

10:00 - 12:30

Sendai, Japan
25-29 September 1995

AGENDA

Opening Session

Opening remarks by Hiroshi Oikawa, Director of the Faculty of Engineering,
Tohoku University and Anatoly B. Pashchenko, IAEA Nuclear Data Section

Election of the Chairman
Adoption of the Agenda and Time Schedule
Announcement of Organizational Matters

Session 1

Progress Reports by the CRP Participants on Measurements

)

2)

3)

(4)

G.J. Csikai, Debrecen, Hungary:
"Measured, Estimated and Calculated Helium Production Cross Sections”

S. Chiba, Tokai, Japan:

"Summary of JAERI's Contribution to the IAEA RCM on 'Improvement
of Measurements, Theoretical Computations and Evaluations of Neutron
Induced Helium Production Cross Sections'"

R.C. Haight, Los Alamos, NM, U.S.A.:
"An Update on Measurements of Helium Production Reactions with a
Spallation Neutron Source”

M. Baba, Sendai, Japan:
"Differential (n,c) Cross Section Measurement of Structural Elements”

Coffee break
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(5) S. Iwasaki, Sendai, Japan:
" Activation Cross Section Measurements at the Tohoku University"

(6) E. Wattecamps, Geel, Belgium:
"Measured and Calculated Differential and Total Yield Cross Section Data
of 58-Ni(n,xa) and 63-Cu(n,xp) in the Neutron Energy Range from 2.0
to 15.6 MeV"

(7) E. Wattecamps, Geel, Belgium:
"Ongoing and Planned Neutron Activation Cross Section Measurements
of 50-Cr, 52-Cr, 53-Cr, 54-Cr, 54-Fe and 58-Ni at IRMM Geel and FZ
Juelich in the Energy Range from 5 to 20 MeV"

(8) Y. Takao, Kyushu University, Japan:
"Helium Atoms Measurement System and Helium Production Cross
Section Measurement”.
Discussion
12:30 - 14:00  Lunch
14:00 - 17:30  Session 2

- Progress Reports on Theoretical Calculations and Evaluations

(9) Chia-Yao Fu, Oak Ridge, TN, U.S.A.:
"Effects of Shape Differences in the Level Densities of Three Formalisms
on Calculated Cross Sections"

(10) Zhang Jingshang, Beijing, China:
"The UNF Programme Set and Its Theoretical Fundamental"

(11) N. Yamamuro, Yokohama, Japan:
"The (n,xa) Reaction Cross Section Data up to 50 MeV"

Coffee break

(12) N. Kornilov, Obninsk, Russia:
"Investigation of a-emission for Nuclear Induced Reactions"

(13) R. Capote Noy, Habana, Cuba and A.V. Zelenetskij, Obninsk, Russia:

"Nuclear Level Densities and Optical Model Parameters in Helium
Production Cross Section Calculations on 54-Fe, 56-Fe, 52-Cr and 58-Ni"

Discussion



-13 -

Tuesday, 26 September

09:00 - 12:30

12:30 - 14:00

14:00 - 15:00

15:00 - 17:00

Session 3

- Preparation of the Final Report Summarizing the Results of the CRP

- General discussion (contents, chapters, sections)

- Formation of the Working Groups to draft the Summary Report

Lunch

Session 3 (continued)

- Working Groups discussions and drafting of different chapters of the final report

- Technical tour: Fast Neutron Laboratory

Wednesday, 27 September

09:00 - 12:30

12:30 - 14:00

14:00 - 17:30

Session 3 (continued)
- Working Groups Sessions on drafting of the final report
Lunch

Technical tour: Cyclotron-Radioisotope Center

Thursday, 28 September

09:00 - 12:30

Session 3 (continued)

- Completion of the Final Report
- General discussion and corrections

Friday, 29 September

09:00 - 16:00

Session 4

- Final Consideration, Correction and Adoption of the Final Report

- Discussion on Future Activities

- Closing of the RCM
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INTERNATIONAL ATOMIC ENERGY AGENCY

Third Research Co-ordination Meeting on
"Improvement of Measurements, Theoretical Computations and Evaluations of
Neutron Induced Helium Production Cross Sections"

Sendai, Japan

25 to 29 September 1995

Scientific Secretary: Anatoly B. PASHCHENKO
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Attachment 3

CONCLUSIONS AND RECOMMENDATIONS

3rd Research Co-ordination Meeting of the Agency's CRP on
"Improvement of Measurements, Theoretical Computations and Evaluations of
Neutron Induced Helium Production Cross Sections”

Chairman: H.K. Vonach

I Report of the Working Group on Theoretical Computations and Evaluations

Working Group Chairman: C.Y. Fu

Working Group Members
A .B. Pashchenko

R. Capote Noy
N. Yamamuro
A.V. Zelenetskij
Zhang Jingshang

(1) Progress Summary

The working group on computations and evaluations concluded that the most serious problem
in accurately predicting the (n,e) cross section was in the level densities used for the calculations.
Small changes in the level densities used for competing channels, particularly (n,n'), can result in
substantially larger changes in the calculated (n,o) cross sections. For this reason, a large part of
the research program is related to nuclear level densities.

The Gilbert-Cameron (GC), Generalized Superfluid Model (GSM) and Back-Shifted Fermi
Gas (BSFG) formulas for nuclear level densities, equally popular among evaluators, differ in
excitation energy dependence (shape). By forcing agreement of these three level densities at two
selected energies, the shape effects on calculated (n,c) cross sections and ¢-emission spectra can be
examined. Fu has shown for **Ni using the TNG code that this shape difference in level-density
formulas can change both the calculated (n,a) cross sections and a-emission spectra by up to 60%
below incident neutron energies of 20 MeV. It is concluded that, in addition to the well known
problems in level density parameters, the level density formulas themselves are also problematic in
nuclear model calculations.

Capote performed combinatorial calculations (CC) of the total level densities (with
vibrational enhancement added for RCM-3 to improve the CC accuracy) to impose constraints on the
level densities of residual nuclei not having experimental neutron resonance information. This lack
of level density information is true for **Ni and **Co, the two major residual nuclei in the **Ni
cross-section calculations. To use the CC results in cross-section calculations, Capote derived BSFG
parameters by fitting the discrete levels and the CC result near the neutron binding energy. To study
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the BSFG and GSM differences, Zelenetskij did the same fitting of CC using GSM. The differences
in the calculated cross sections using BSFG and GSM reflect the shape differences between BSFG
and GSM. This result of BSFG and GSM differences is consistent with that shown above by Fu.
The CC-GSM combination appears to be a useful tool for cross-section calculations since a rather
good description of (n,2n), (n,p) and (n,o) cross sections was achieved without level-density
adjustments.

The above approach by Capote and Zelenetskij has also been applied for **Fe. In this case,
the uncertainties in the level densities are smaller because two of the residual nuclei have neutron
resonance information. This smaller uncertainty allows optical model problems in the alpha particle
channel to be addressed. Zelenetskij and Capote found that the agreement of their calculations with
experimental data obtained in this CRP can be improved by increasing the diffuseness in the optical
model parameters for alpha particles.

Yamamuro calculated (n,o) and a-production cross sections for Cr, Fe, and Ni, as well as
their major isotopes up to 50 MeV. He is able to obtain very good agreement with experimental
data. This success is attributed to the use of Ignatyuk type of shell corrections in the GC formalism
and the freedom to adjust the diffuseness parameter in the optical model for ¢ particles. The level
density parameter « is also allowed to be adjusted. He hopes that systematics for the diffuseness
parameters can be established.

Zhang has improved his UNF code in several major areas. First, the master equation
formulation of the pre-equilibrium model used in his code now conserves angular momentum and
parity. This conservation is then utilized to improve the Iwamoto-Harada pickup model in such a
way that angular distributions in complex particle emissions can be obtained in a natural manner.
Validity of this model has been established by comparisons with experimental double differential
(n,a) cross sections for V, Fe, Nb, and Bi.

2) Concluding Remarks

Yamamuro has used the GSM shell correction in the GC formalism in order to achieve good
agreement with experimental data up to 50 MeV. Let us call this level density approach GCY.
During the Sendai meeting, GCY has been compared with GC, BSFG, and GSM for their shape
differences for *Ni up to 20 MeV. The spread of the level densities is a factor of 2 at around
20 MeV, where GCY yields the highest level density, GC next, GSM the third, and BSFG the
lowest. To determine which of the 4 formalisms is the most suitable for cross section calculations
up to 50 MeV remains an interesting and challenging task.
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II. Report of the Working Group on Experimental Investigations of (n,a) Cross Sections,
Energy and Angular Distributions

Working Group Chairman: H. Vonach

Working Group Members
M. Baba

S. Chiba

J. Csikai

R.C. Haight

S. Iwasaki

N.V. Kornilov
A.B. Pashchenko
Y. Takao

E. Wattecamps

1 Results Reported at the Meeting

A considerable part of the experimental work proposed in the recommendations of the second
CRP-meeting (Beijing, November 1994) has been successfully completed and reported at the
meeting. In detail the following results have been achieved.

a) a-emission from structural materials

The a-emission measurements from Los Alamos have been analyzed and total a-emission
cross sections from threshold to 30 MeV for both **Ni and ® Ni were presented by Haight. In
addition double differential ¢-emission measurements for **Ni for neutron energies in the range
4.5-11 MeV were performed by Baba and the results also presented at the meeting. In these
measurements an c-energy resolution of about 150 keV was obtained allowing resolution of several
discrete levels (¢, ¢,, ¢,). The results of Haight and Baba agree within uncertainties both with each
other and earlier measurements of Paulsen and Baba for "™Ni and He-accumulation measurements of
Haight for *Ni, ®Ni and ™Ni. There is some disagreement on absolute a-emission cross sections
with the result of Goverdovski around En=5 MeV (see report of second RCM, p. 10).

As the result of the described experiments, there exists now an adequate experimental data
base for the neutron induced «-production in nickel and its main isotopes **Ni and *Ni.

b) a-emission from other elements

Helium production cross-sections for Al and "™Si were determined by He accumulation
measurement by Takao for several energies around 14 MeV. The results are in good agreement with
previous data from Kneff (He-accumulation) and Grimes (a-emission measurements). For all
elements the (n,¢) activation cross sections at 14 MeV based on an improved systematics of Csikai
are in good agreement with the direct measurement.
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¢) Activation measurements
New measurements of activation cross sections were reported by Csikai, Iwasaki and Chiba.

Csikai reported new results on the reactions **Sc(n,a)*K, ®Cu(n,)®Co, *Cu(n,®)%Co and

2%pb(n,e)**Hg at En=14 MeV and *Zr(n,a)’™Sr (En=6.8 MeV and 13 MeV), %' V(n,a)f®Sc
(En=9.9-13.86 MeV) and ¥Y(n,«)*Rb (En=11.8 MeV and 13.82 MeV). Iwasaki reported new
measurements on the reactions *Co(n,)**Mn and *Nb(n, )™ Y for neutron energies 12.0-20.0 MeV
and Chiba presented Ikeda's new results for the reactions "O(n,e)"C, '*O(n,n'2)"*C, *F(n,a)"N,
3Na(n,0)®F, *Cl(n,®)**P, Cl(n,e)*P, *Mn(n,a)’V and ¥Y(n,«) *"Rb for neutron energies
13.4-14.9 MeV. For those cases, which have been measured before there is in general good
agreement with previous results.

(2) Recommendations on the Future Work after the Final CRP-meeting

Although a large part of the work plan of the CRP has been fulfilled successfully, some

further work is required for three reasons:

1)

2)

3)

b)

A number of experiments started within the CRP has not been completely analyzed.

For one of the important structural materials, chromium, no measurement for the main
isotope *2Cr has been performed because of technical difficulties in obtaining suitable targets.

New request for He-production in materials have developed since the start of the CRP such
as the need for He-production in silicon for the semi-conductor industry.

In detail, the following tasks should be addressed.

The analysis of the He-production measurements on *°Fe, **Ni and ®Ni at Los Alamos and
those of the **Ni measurements at Tohoku University should be completed as soon as
possible in order to allow a detailed comparison of the energy and angular distributions of
the emitted e-particles from the different experiments. For this purpose, it would be very
desirable if the results of the Geel experiments could also be transformed to the CM system.
Furthermore an effort should be made to find the reason for the discrepancy between the
*8Ni(n, o) cross sections of Goverdovski and the rest of the experiments.

As soon as the final a-production cross-sections from the Los Alamos and Tohoku
experiments on **®Ni become available a new evaluation of the a-emission cross sections
for *®Ni and ®Ni should be performed at IRK. For this purpose all data on **Ni, ®Ni and
"Ni should be jointly evaluated by the least squares method.

All participants are requested to investigate the possibilities to provide a suitable **Cr
(thickness 2-3mg/cm?) target to Baba in order to enable at least one measurement of the
(n,a) excitation function for this important isotope from threshold to 14 MeV. In the
absence of such target, it is strongly recommended to perform a new «-emission
measurement for natural Cr.
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g)
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Cross section measurements for n,a reactions leading to long lived radioactive nuclei, started
in a Jillich-Debrecen-Cologne collaborations, have so far not been completed because of
technical problems. These measurements, which include the reactions “C(n,a) '°Be,
"O(n,)"C, "*O(n,n'®)*C and *K(n,)**Cl should be completed because of their importance
for radioactive waste estimates.

(n, @) measurements for light elements.

For medical purposes, it is recommended that double differential a-emission measurements
for carbon and oxygen be performed up to quite high energies. This request could be
fulfilled by the analysis of the (n,) measurements already performed at WNR and the
planned (n,o) measurements at Tohoku University in the 40-70 MeV range.

Integral test for activation cross sections.

Spectrum averaged (n,o) cross sections for thick target Be+d and Li+d neutrons are
required at different incident deuteron energies for testing and validation of the differential
data especially for structural materials (V, Fe, Zn, Nb, Zr and Mo isotopes) from threshold
to 20 MeV. Measurements started in a Debrecen-Jilich collaboration and at Tohoku

University are therefore strongly encouraged.

(v, @) experiments

According to RCM-2 recommendations, (p,&) reactions were investigated at IPPE Obninsk
concerning the reaction mechanism. The **Cr(p,) reaction cross sections and energy and
angular distributions were measured near 7 MeV. The angular distributions for the &, and
o, channels indicate different mechanisms for these channels. However, additional
investigations are needed to make final conclusion and determine the contribution of the
direct reaction mechanism for some other nuclei.

For the estimation of radiation damage of integrated circuit more information on the
double-differential ¢-emission cross section for ™Si is needed up to high neutron energies
(several hundred MeV). Analysis of the WNR experiments and further measurements
extended to higher neutron energies are strongly encouraged.
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III. General Recommendations

In addition to the recommendations given by the two working groups the CRP members wish
to express two general recommendations:

1)  The CRP meeting was hosted by Tohoku University. This allowed the CRP members to visit
the accelerator laboratories of the university and to get thoroughly acquainted with the
experimental facilities for the study of neutron induced reactions and the experimental program
in fast neutron physics. The CRP members have been very impressed with the existing
possibilities for nuclear data measurements and the high quality of the experimental work. The
CRP members, therefore, strongly recommend that the fast neutron physics program of Tohoku
University be supported at least at the present level. Its contribution is essential for the
international nuclear data program as only very few laboratories still can do this work.

2)  The CRP members propose that the IAEA Consultants’ meeting (CM) on "Improvement of
measurements, theoretical computations and evaluations of neutron induced helium- production
cross sections” should be held in 1997 in conjunction with the next International Nuclear Data
Conference in Italy.

The meeting participants pointed out that the CRP on "Improvement of measurements,
theoretical computations and evaluations of neutron induced helium production cross sections" has
been very successful towards the goal of providing an improved data base of neutron induced
He-production data for fusion reactor technology and other applications. It has provided
He-production cross sections for iron with very much reduced uncertainties, which now satisfy the
needs for all applications.

For a number of other important materials like Ni, experiments of similar quality have been
performed within the CRP, however final data analysis had not been completed by the time at the
last CRP meeting. Thus in order to make full benefit of the large work started within the CRP it
appears necessary to have a Consultants’ Meeting at a time where all experiments started within the
CRP will have been finally analyzed. It can be expected that this will take no longer than 1.5 years
thus it appears to be timely to have this meeting in 1997 in conjunction with the next International
Nuclear Data Conference in Italy. This would allow the presence of observers which could make
important contributions without exceeding the budget for the Consultants’ Meeting. The results of
the CRP should be reported at the Conference (action on H.K. Vonach and A.B. Pashchenko).

This Consultants’ Meeting should have the following objectives:

o It should produce recommended He-production cross sections for Cr and Ni and their main
isotopes similarly to Fe data already obtained within the CRP. For this purpose a proposal for
each material will have to be worked out by members which is discussed and possibly modified
and adopted by the Consultants’ Meeting.

®  There should be a detailed comparison of the a-energy spectra and angular distributions
obtained in different experiments for the same material especially for the isotopes *°Fe (and
™Fe) and *Ni for which several high quality measurements exist. This comparison should be
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done for some incident neutron energies between threshold and 14 MeV. It can be expected
that this will result in high-quality recommended double-differential a-production data, which
will provide a unique benchmark for nuclear reaction calculations. Comparisons of these data
with theoretical predictions should also be discussed.

® It can be expected that the a-production measurements performed at WNR, Los Alamos, will
provide cross sections up to S0 MeV for a number of materials. This gives the possibility to
test theoretical computations to considerably higher energies. The results of such comparison
should be discussed at the Consultants’ Meeting.

® A number of integral tests of activation cross sections for (n,a) reactions have been started
within the CRP, but could not be completed by the time of this meeting. These results should
also be reported and discussed at the Consultants’ Meeting.

®  The Joint Status Report 1995 should be revised at the meeting and published as the final report
of the CRP to the IAEA.

The CRP members are aware of the fact that the success of the proposed Consultants’ Meeting
requires considerable preparatory work from the Consultants’ Meeting members and they are willing
to fulfill this task if the Consultants’ Meeting is accepted (see plan for future work given in the two
working group reports).
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Attachment 4

Chairing Remarks of G.J. Csikai,
Co-Chairman of RCM-3
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