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Foreword

The International Network of Nuclear Structure and Decay Data (NSDD) Evaluators holds
biennial meetings under the auspices of the IAEA, and consists of evaluation groups and data
service centres in several countries. This network has the objective of providing up-to-date
nuclear structure and decay data for all known nuclides by evaluating all existing experimental
data.

Data resulting from this international evaluation collaboration is included in the Evaluated
Nuclear Structure Data File (ENSDF) and published in the journals Nuclear Physics A and
Nuclear Data Sheets (NDS). The results represent the recommended “best values” for the various
nuclear structure and decay data parameters. These data and bibliographic details are also
available to users by means of various media, such as the World wide web, CD-ROM, wall charts
of the nuclides, nuclear wallet cards and others.

US efforts are coordinated by the Coordinating Committee of the US Nuclear Data Program.
While the ENSDF master database is maintained by the US National Nuclear Data Center at the
Brookhaven National Laboratory, these data are also available from other distribution centres
including the IAEA Nuclear Data Section.

Biennial meetings of the network are sponsored by the IAEA Nuclear Data Section, and have the
following objectives:

(a) coordinate the work of all centres and groups participating in the compilation, evaluation and
dissemination of NSDD;

(b) maintain and improve the standards and rules governing NSDD evaluations;

(c) review the development and common use of the computerized systems and databases
maintained specifically for this activity.

This work is undertaken over a 5-day period, and this document represents a summary of the
network meeting held at McMaster University, Hamilton, Canada, 6-10 June 2005. Thirty-three
nuclear data specialists attended this meeting to discuss work and problems of common interest,
specifically with respect to the active membership of the mass chain evaluation team for ENSDF.

The first two days were dedicated to a combination of technical reviews and discussion papers,
addressing particular topics in which progress has been made and problems have been
experienced over the previous 18 months (since November 2003). Specific mass chain activities
and administrative issues were debated over the final three days. The list of participants is given
in Annex 1, and the adopted agenda for the meeting is listed in Annex 2.
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1.  Summary

The 16™ meeting of the International Network of Nuclear Structure and Decay Data (NSDD)
Evaluators was held at the McMaster University, Hamilton, Canada from 6 to 10 June 2005. This
biennial meeting was hosted by the Department of Physics and Astronomy, and their staff
members made significant contributions towards the preparations. Thirty-three participants from
twelve countries attended the meeting, representing the majority of data evaluation centres, new
evaluation groups and data dissemination centres.

Profs. P. Sutherland (Dean of Science and Professor of Physics) and J.C. Waddington
(Department of Physics and Astronomy) welcomed all delegates to the meeting. The Agenda was
approved as listed in Annex 2. J.K. Tuli and A.L. Nichols were elected to co-chair the meeting.

Discussions over the first two days focused on specific technical issues either requiring
resolution or for information. Short summaries of the various presentations can be found in
Section 2 and Annex 6. A significant decision made unanimously during the course of these two
days was to adopt the self-consistent Dirac-Fock model with the atomic vacancy (frozen orbital
approximation) to calculate the theoretical internal conversion coefficients for ENSDF mass
chain evaluations. This approach replaces the previous standard based on Hager-Seltzer
calculations. Work undertaken by the ENSDF evaluation and dissemination centres over the
previous two years (Annex 5) was also considered, along with their planned activities for the
forthcoming two years. A list of all ENSDF evaluation centres and groups is given in Annex 3,
along with their mass-chain evaluation responsibilities as assigned for 2005-2007. Status reports
on other activities were also presented (see also Annex 6).

Participants discussed a wide range of technical matters, including recommendations to improve
the quality of NSDD evaluations. A list of actions was also prepared for implementation during
the course of the next two years (see Annex 4).

NSDD members also prepared recommendations for implementation by the IAEA and the major
evaluation centres, which are aimed at improving financial and technical support towards the
network. These recommendations include: the development of stronger links and understanding
between key financial organizations and research facilities; planning of IAEA and ICTP
workshops designed to train new NSDD evaluators; support by the major NSDD centres of the
evaluation work undertaken by new groups through mentoring; and maintenance of the list of
horizontal evaluations required by users or covered by on-going activities.

The next Technical Meeting of the International Network of Nuclear Structure and Decay Data
Evaluators will be held in May or June 2007, most probably at Petersburg Nuclear Physics
Institute.

2.  Technical Discussions (Monday-Tuesday)
Prior to each of the two daily NSDD technical sessions, the opportunity was taken to listen to
invited presentations by Profs. Waddington and Burke (both from McMaster University) on their

thoughts and insights into future developments in experimental nuclear physics, and single- and
two-particle transfer reactions, respectively. These contributions to the meeting were warmly
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welcomed by an evaluation body that is most often concerned only with past measurements and
their data.

2.1. Future Directions in Experimental Nuclear Structure Physics (J.C. Waddington
(McMaster University))

Waddington provided participants with the opportunity to consider the consequences of studying
radioactive beam reactions and RIAs, focusing on very precise measurements to address specific
problems and the ability to study the properties of hard-to-reach nuclides. New equipment and
techniques lead to advances in our knowledge, and also challenge evaluators as they consider
how to handle the resulting data. A primary aim is to study the nucleus some considerable way
from stability, resulting in the need to handle unstable target nuclides and radioactive ions (low
count rates) in the creation of the desired reactions. Radioactive beam facilities are required in
which experiments will have to be carried out in an entirely new manner and consequently
evaluators’ problems will be different:

(@) fragmentation facilities — high-energy collisions in which fragments also move;
(b) isotope separator facilities — stopped products from collisions will need to be
re-accelerated.

These systems have evolved into the RIA concept (Rare Isotope Accelerator).

The ISAC facilities at TRIUMF were described, along with the need to adopt complex arrays of
detectors. Waddington noted that most reaction experiments will be undertaken by means of
“inverse mode”, such as d(**Ne, p)*°Ne. Some studies will require a cocktail beam (and the need
to worry about impurities in the beam), and there would be the problems of low beam intensities
and Doppler broadening of the y rays. Under these circumstances, new position-sensitive Ge
detectors would be highly beneficial to permit correction for Doppler broadening, and such
equipment is in the process of being developed (various arrays of detectors were shown).
Examples of the types of problem to be tackled include **Mg (radioactive **Mg ions to bombard
a Ni target) and hyper-nuclei (°Be(K’, ) reaction studied using hyperball).

A large number of new nuclei will be observed for the first time in the next ten years in low
count rate experiments. Waddington predicted a mixture of very precise measurements on a few
special problems, and measurements of simple properties of hard-to-reach nuclei. One aim
should also be to study the r-process in as much detail as possible.

2.2. Single- and Two-particle Transfer Reactions including Inverse Kinematics
(D.G. Burke (McMaster University))

Burke reviewed single- and two-particle transfer reactions, along with the application of inverse
kinematics. Single-nucleon transfer reactions can provide:

(@ Q-values and excitation energies;
(b) Itransfers;
(c) jtransfers (with polarized beams);
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(d) hole or particle character (from relative pickup and stripping strengths);
(e) configuration identification and purity (from absolute cross sections).

A typical experimental set-up was considered in which the reaction products are analysed by
means of a mass spectrometer. Best resolution is obtained with very thin targets (differential
cross section is measured as a function of reaction angle). The reaction must be direct and
involve a single-step process (i.e., neither significant compound nucleus contribution nor multi-
step excitations should occur). Reaction Q-values and excitation energies of levels are obtained
from the spectra in which each peak represents a level in the residual nuclide. Angular
distributions of the cross sections provide I-values for transitions, and analysing power from
polarised beams gives j-transfer in the reaction.

The spectroscopic factor (S) was defined that depends only on the nuclear structure. Several
other definitions have been given in the literature that has caused some confusion and annoyance
to NDS compilers; hence the need to compare these definitions before comparing results was
stressed. “Fingerprints” can be observed in deformed nuclei in which each Nilsson state has a
characteristic pattern of cross sections among the members of a rotational band — this form of
pattern recognition is a powerful tool for the identification of single-proton and single-neutron
configurations across a wide range of nuclei. Some reactions give the appearance of single-step
processes (e.g., Coulomb excitation of ***Th by ?**Bi beams), and are useful for populating levels
that are otherwise inaccessible, but spectroscopic strengths were also considered — if transfer
strength level has dominant 2QP configuration, multi-phonon character must be minor.

Two-nuclear transfer reactions in which nucleons are a time-reversed pair (e.g., (p, t) and (t, p))
were also considered. Pairing corrections that lower the ground state energy for even-even nuclei
result in constructive interference of the transition amplitude, and therefore a strong ground-state
population.

Inverse kinematics is defined as a reaction in which the nuclide considered as the target becomes
the projectile. Radioactive ion beams (RIB) from fragmentation reactions can be used to
undertake non-traditional experiments. Various examples were given that have provided
information that could not have been generated any other way. RIB experiments at NSCL,
Michigan, were described that are based on inverse kinematics. Data are sufficiently distinctive
to determine the I-transfers, and the absolute transition intensities give reliable spectroscopic
factors. Both I-transfers and strengths can only be reliably determined when the level spacing is
large, and therefore the method is best suited to light nuclei (astrophysical importance) and cases
near the drip line.

2.3. Network Technical Discussions

Balraj Singh introduced the Network participants to the proposition that 2005 must be close to
being the 75" anniversary of the very beginnings of nuclear data evaluations, with the publication
of a paper by the International Radium-Standards Commission (Curie, M., et al., Rev. Mod.
Phys. 3 (1931) 427) on radioactive constants. This work led on to Livingston and Bethe (Rev.
Mod. Phys. 9 (1937)), and the original Table of Isotopes by Livingood and Seaborg (Rev. Mod.
Phys. 12 (1940)) that subsequently appeared every four years until 1958 (and the rest is history).
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2.3.1 B(EZ2)data (W. D. Kulp (Georgia Tech))

All B(E2) data have been extracted from the available databases, and efforts made to identify
systematic trends. These analyses have revealed that the global trend for all known yrast cascades
in even-even nuclei match the theory for a quantum mechanical rigid rotor. Transitions from the
first excited K = 2 agree with a simple tri-axial rotor model which includes band mixing and
moments on inertia that are not irrotational in nature.

The studies highlighted the existence of anomalous (incorrect) data that have been rectified by
means of new experimental studies. Work is now underway to provide a means of generating
data for over 100 collective states that have no evaluated B(E2) data. These studies were received
with interest at the meeting, and should be continued in order to identify data that do not fit
accepted systematics.

2.3.2 ENSDF format (J.K. Tuli (BNL))

Tuli had previously held discussions with von Brentano (University of Cologne), in which they
had agreed that confusion arose in ascertaining whether B(E2) data in ENSDF are up or down.

ACTION: Balraj Singh and Kondev to propose guidelines for appropriate configurations/labels
of band assignments, define the proper quantity and symbol to represent the transition quadrupole
moment for rotational bands, and related issues (see action item 34).

2.3.3 NNDC Web services (B. Pritychenko (BNL))

NNDC has been working in collaboration with staff at the IAEA Nuclear Data Section to migrate
all databases from the original CODASYL-DBMS to a relational DBM system. The Web
interfaces to these databases have also been upgraded to use Structured Query Language (SQL)
and Java Web technologies. These facilities were launched at NNDC on 19 April 2004, and
possess the following features:

. new generation of nuclear data services with hardware architecture based on robust and
scaleable DELL servers that run Linux;

. relational database software (Sybase);

. new Web interfaces for CINDA, ENDF, EXFOR (CSISRS), ENSDF, NSR, NuDat, and
XUNDL databases;

. Java solution;

. search by means of on-line query forms, with results presented to the user as tables and
interactive plots.

Various usage statistics were presented that showed retrievals had increased overall by 66%
during the course of calendar 2004 (with major increases in the recorded access to NuDat — user-
friendly software for display and usage of ENSDF database). Pritychenko reviewed the relatively
trouble-free operational aspects of the new facilities (e.g., minimal downtime) and proposed
future directions for further improvement. An additional Web server will also be acquired to
cover any downtime problems with the main server.
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2.3.4 Radioactive decay data evaluations (M.-M. Bé (LNHB))

Bé described the multinational Decay Data Evaluation Project (DDEP) and demonstrated the
Nucléide database and associated software that have arisen from these in-depth decay-data
evaluations from the early-1990s onwards. Access to the database was demonstrated, along with
detailed inspections of the DDEP data for specific radionuclides.

NSDD discussions focused on possible links between DDEP and ENSDF, and the comprehensive
nature of DDEP with respect to primary and secondary decay-scheme data. While DDEP decay
data cannot be blindly placed in ENSDF files, Tuli urged NSDD evaluators to consider the
recommended DDEP data when undertaking their mass chain evaluations.

2.3.5 Nuclear Science References (D.F. Winchell (BNL))

NSR has seen the addition of 7248 new references from November 2003 to May 2005, to give a
total of 180799 entries as of 27 May 2005. IAEA-NDS staff will begin preparing keywords for
selected European journals in September 2005 to assist in these efforts. “Recent References”
issue of Nuclear Data Sheets has been discontinued. Details of NSR search statistics were also
presented.

Efforts are being made to extend the content of the NSR bibliographic database beyond decay
data and related nuclear parameters. Subject indexing is under review, although non-radical
changes are being proposed (e.g., multiple index values: classify one phenomenon as two
quantities - *C decay, also defined as cluster decay). Other suggestions on extending the
indexing system would be warmly welcomed by Winchell. These changes will be implemented in
the first quarter of 2006, and will require complete regeneration of selector fields, redistribution
of the database, and updating of the NSR coding manual.

2.3.6 ENSDF database (D.F.. Winchell (BNL))

ENSDF and XUNDL databases have been migrated to a common relational database platform on
Linux. Winchell reported that all administration programs have been modified or rewritten to
work with the new database, and new Web access has been developed. ENSDF Web access
includes several options for filtering and selecting the datasets by nuclide, A, Z and dataset type,
reaction, decay properties, references, etc. Example selections were demonstrated, and a pie-chart
breakdown of the relative popularity of these various retrieval mechanisms was shown for the
period from May 2004 to April 2005.

2.3.7 Internal conversion processes - Bricc, Band-Raman ICCs (T. Kibédi (ANU))

Tuli introduced the Brlcc studies of Kibédi and Burrows by noting that participants would be
asked to make a clear decision on the basis of their recommendations at the end of the
presentation, as to which type of calculational method to adopt in the future for the ICCs to be
used in ENSDF mass chain evaluations. Significant debate had already taken place by e-mail
during 2005, and he hoped that the additional work undertaken by Kibédi et al. (2005) as a result
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of these exchanges of views would assist in directing the NSDD evaluators towards the most
suitable choice.

Kibédi presented an extensive review of theoretical and experimental ICCs (see Annex 6) that
can be summarised as follows:

Studies of theoretical internal conversion coefficients over the previous 20 years have focused on
relativistic self-consistent-field Dirac-Fock (DF) calculations (Band and Trzhaskovskaya, 1993,;
Band et al., 2002; Raman et al., 2002); exact exchange terms have been used for the interaction
between bound electrons and between bound and free electrons, as well as taking into account the
static and dynamic effects of finite nuclear size. Raman et al. (2002) also assembled a set of 100
experimentally determined conversion coefficients (45 ak and 55 ar) derived to an accuracy of
better than 5%, and compared these data with corresponding theoretical values. The comparisons
have shown that the resulting DF values are in better agreement with the experimental
measurements than relativistic Hartree-Fock-Slater (RHFS) values.

Theoretical internal conversion coefficients are very sensitive to the wvarious physical
assumptions when the transition energy is very close to the binding energy. One issue of
contention has been whether the hole in the atomic shell from which an electron is emitted should
be taken into account in such calculations. The time between filling the hole created by the
emission of a conversion electron and the escape of the electron from the atom is important in
ICC calculations. Most theoretical models assume either: (a) the hole is filled instantly, or (b) the
hole remains unfilled as the electron is removed. Thus, Rdsel et al. (1978) and Band et al. (2002)
ignored the existence of the hole, whereas Hager and Seltzer (1968) and Band and
Trzhaskovskaya (1993) took the hole into account in their calculations. Neglect of the hole can
impact considerably at conversion-electron energies (Ex) close to the energy threshold. While this
effect is negligible for low-multipolarity transitions and transitions considerably removed from
the K-edge, recent measurements of the K-conversion coefficient of the 80.2-keV M4 gamma
transition of **Ir™ have demonstrated that the hole in the atomic shell may need to be taken into
account in theoretical ICC calculations (Nica et al., 2004).

Kibedi et al. (2005) have increased the experimental ICC database, extended the DF method to
cover transition energies starting 1 keV above the shell binding energies to 6 MeV, and improved
the accuracy of the interpolations in energy regions where the theoretical values are rapidly
changing. These studies indicated that modelling the hole by means of the *“frozen orbital
approximation” provided better agreement with available experimental ICC data (i.e., hole is
modelled, but assume that there is insufficient time for a rearrangement of the atomic orbitals
prior to conversion-electron emission).

Tuli stated that nuclear structure and decay data studies for mass chain evaluations require the
consistent adoption of a single appropriate set of ICCs. He urged the meeting to consider the
various options - the decision was taken to adopt the “frozen orbital approximation” approach.
Additional comments included the desire of mass chain evaluators to retain access to other ICC
data and their calculation (e.g., Hager and Seltzer). Participants also acknowledged that further
experimental studies are highly desirable in order to assess whether the “frozen orbital
approximation” can be universally applied with confidence.
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ACTION: Burrows and Kibédi to provide the Bricc program for ICC calculations using the
Band-Raman prescription with the frozen orbital relativistic procedure (BNIT(2)) for network use
(by 1 September 2005).

2.3.8 ENSDF evaluation tools (A.A. Sonzogni (BNL))

Sonzogni provided a brief description of NuDat-2.1 for interactive searches and the plotting of
ENSDF data. This powerful tool has proved to be particularly popular to users of the NNDC
Web pages, and was warmly praised by the NSDD Network. Examples were presented of
accessibility (with an electronic search form, and interactive chart of the nuclides), production of
full decay schemes, and the links between the various data files. Retrieval statistics were also
displayed in some detail.

Sonzogni was currently looking into possible ways of improving user access, and would
welcome any suggestions from the NSDD Network. The creation of an ENSDF editor was
discussed that would move the database away from the need to understand the relatively complex
ENSDF format. This new system should be available for trial tests in September 2005.

2.3.9 Discrepant data sets — bootstrap method (V. R. Vanin (Universidade de S&o Paulo))

Experimental measurements of decay data parameters can be in disagreement from the point of
view of their absolute values and assigned uncertainties. A description was given of such
discrepancies and the recognition of outliers (any data with x*value greater that the
corresponding critical value, X%citicar). Vanin advocated the use of the bootstrap method to analyse
such data sets, and outlined the recommended procedure (see Annex 6).

2.3.10 Band structure and nomenclature in ENSDF (F.G. Kondev (ANL))

Kondev gave a brief introduction to angular momentum within nuclei, along with the assiciated
confusion between the various nomenclatures adopted over the years. Both deformed and
spherical nuclei were considered, with contradictory and erroneous results being made in the
interpretation of their nuclear levels and resulting y-ray cascades. Comprehensive evaluations
were advocated on the basis of solid background understanding of these decay processes, rather
than the simple adoption and numerical averaging of the reported data.

AJ = 2 decoupled rotational bands and AJ = 1 strongly-coupled rotational bands were described in
terms of their weak and strong arguments for the derivation of y-transition multipolarities, and
various inadequacies were noted. Kondev argued that the nuclear physics research community
needs suitable interrogation software to search specifically for nuclear configuration information
within databases. However, one problem is the lack of consistent and unified information in the
databases that can be attributed to the various NSDD documents used by ENSDF evaluators:

e Nilsson quantum numbers and their arguments are not listed;
e Nilsson quantum numbers are listed, but no arguments are given;
e some notations are meaningless.

Improvements were suggested, including the adoption of consistent set of Nilsson quantum
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numbers. Although various policy documents are available, a case exists to bring all of the
relevant and most suitable material together in one manual through a J" policy sub-committee,
and to promulgate the final set of recommendations within meetings and workshops. The
Network members agreed unanimously with the need to improve band nomenclatures as
proposed by Kondev.

ACTION: Balraj Singh and Kondev to propose guidelines for appropriate configurations and
band assignments, define the proper quantity and symbol to represent the transition quadrupole
moment for rotational bands, and propose an additional J" rule for coupled bands (see action item
34).

2.3.11 Evaluation of reaction data — mainly high spin (Balraj Singh (McMaster University))

Over the previous 5 years, high-resolution y-ray studies have revealed fine structure in hyper-
nuclei — 35 hyper-nuclides are known from *H to ?*Bi, but mostly in the low mass region below
A = 20. Seven of these nuclides have also been quantified on the basis of their level energies,
lifetimes, transition probabilities, spins, etc. However, Singh noted that there are no guidelines or
recommendations to include such data in ENSDF (see also action item 36).

Proposals were listed for the presentation of data from several different heavy-ion fusion
reactions. There are inconsistencies in the formulation of such data within different mass chains —
some A chains have one composite (HI, xny) dataset, even when detailed data are available from
different reactions. However, combining such datasets is cumbersome, and may even create
inconsistencies. All independent data for energies and intensities should be considered, and
different datasets should be created for each reaction.

Singh has assessed y-ray energy uncertainties, and found inconsistencies between different A
chains. Sometimes no uncertainties are quoted (default of 1 keV for GTOL, which seems to be
too large); a general statement should be given in the dataset (such as “all 0.1 keV”, or a range of
uncertainties (e.g., 0.1 to 1 keV)). Singh advocated the adoption of relative y-ray intensities and
independently measured branching ratios when determined by the authors, and that values from
different reactions and different beam energies in the same reaction should be combined in the
same |, record. Additional observations involved the assignment of multipolarities, and the
confusion engendered by some high-spin papers that do not quote uncertain multipolarities in
parentheses (even when no supporting data are available). ENSDF follows the Krane-Steffen
phase convention that needs to be checked in the authors’ papers. Spin and parity assigned by
authors should be compared with data in the “adopted levels” dataset (formulated from the
strong/weak rules).

2.3.12 Adopted data (C.M. Baglin (LBNL))
The strong JI rule for proton decay was discussed in detail. Baglin declared that for spherical

odd-Z, even-N nucleus, the spin and parity of a level exhibiting proton decay can be taken to be
equal to a particular set of JT values of the emitted proton provided that:
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(a) transition reaches the ground state of the daughter nucleus;

(b) proton JT values are physically reasonable (i.e., supported by systematic studies and/or
shell-model calculations);

(c) calculated proton radioactivity half-life for those JT values is smaller than the experimental
value;

(d) calculated proton radioactivity half-lives for the other physically possible JT values are far
larger or far smaller than the experimental value.

These observations and proposals were accepted in full.
2.3.13 ENSDF analysis and utility codes (T.W. Burrows (BNL))

All ENSDF analysis and utility programs have been converted to Fortran95; NSDFLIB and
RULER have been distributed; all others are undergoing in-house tests. Various problems are
being addressed (e.g., GTOL (possible machine-dependent precision problem); HSICC
(difficulties in creating new records when gamma energy is below sub-shell binding energy)).
Open VMS versions will no longer be maintained or upgraded

Some network participants were particularly interested in the status of LOGFT, which is used by
many people outside the Network for beta-decay calculations. Burrows reported that the program
had been provided with the logic to calculate 3™ and higher-order unique forbidden transitions
from the LBNL ft program; extensive testing is highly desirable before release. Following on
from these tests, the program will be updated to use the electron capture data of Schonfeld and
Janien.

3. Technical Recommendations

1. Include published transition and diagonal reduced matrix elements (e.g., <||E2||>) within
the Coulomb Excitation data sets. The data should be given as a comment record with
corresponding key number and the assumptions used. Sometimes only a key number with
appropriate comment is needed.

2. Give B(E2; I to I-2) calculated from the reduced E2 matrix elements with corresponding
comment and the key number.

3. If unclear whether the matrix elements have been corrected for spin dependence (reduced
matrix elements), the authors of the paper should be contacted. Results from GOSIA
analysis are most often presented as the reduced matrix elements.

4.  BE2UP and BE2DN should be used to remove confusion as to up or down transition.

Evaluation of dynamic quadrupole moments and their proper nomenclature should be
explored (see action item 34).

6.  Adopt Band, Raman et al. ICCs (Brlcc), with “frozen orbital approximation” to replace
Hager and Seltzer ICCs (HSICC), as the prescription for calculation of internal conversion
coefficients in ENSDF. This will be required for all new evaluations that are submitted
after 1 October 2005 (Sec. note: changed to 1 November 2005).
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7. Resonance data should be given for all mass regions.

a. Adoption of resonance levels in Adopted Levels, and gammas will depend on the
evaluator.

b. Resonance level energies be given as E(excitation) or SN+E(res), depending upon the
mass region.

c. Decay data set for resonance decay can be given as needed.
8.  There is a need for consistent nomenclature for band descriptors.

Decay evaluations done by DDEP group should be looked at by the evaluator, and taken in
consideration during mass-chain evaluations.

10. Similar to the decay evaluations, other horizontal evaluations should be consulted during
mass-chain evaluation.

11. Suggested that NNDC consider creating an “unpublished reports” category on their web
page.

12.  BNL to seek advice at the USNDP meeting in November 2005 as to whether there is a need
to consider separate data sets for hyper-nuclides (see action item 36).

4.  Reports from Evaluation Centres

Representatives from the individual mass chain evaluation centres presented progress reports on
their NSDD studies. These status reports are brought together within Annex 5.

5.  Administrative and Related Matters
5.1. Actions from Previous Network Meetings

All previous actions were reviewed in detail. Many of these actions are continuous, and are
related to the monitoring of advances in NSDD to ensure that all evaluation centres are kept fully
informed of various matters between biennial Network meetings. The list of actions and their
current status (continuous, withdrawn and completed) can be found in Annex 4.

5.2. US Nuclear Data Programme (P. Oblozinsky (BNL))

The US Department of Energy (Office of Science, Office of Nuclear Physics) sponsors the US
Nuclear Data Program (USNDP) to provide nuclear physics data for basic nuclear research and
nuclear technology in the USA. Oblozinsky listed the membership of the USNDP, with a total
manpower of ~ 24.5 FTE. Work programmes are identified with two standing working groups
(Reaction Data; and Structure and Decay Data), and three task forces with more specific focus
(Nuclear data for astrophysics; Nuclear data for and from RIA; and Nuclear data for homeland
security). Major products are principally the ENSDF and ENDF databases, and nuclear structure
and decay data constitutes an expenditure of ~40% of the available funding.

Oblozinsky emphasised the basic research function of ENSDF, NSR, XUNDL, etc., with

sponsorship solely from USNDP, that compares with nuclear reaction activities (ENDF, CINDA,
CSISRS/EXFOR,....) with significant applied technology support (and leverage). Various
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manpower plots showed the unsatisfactory ENSDF ensemble — need for “new blood”, and
shortfall in the international contribution to ENSDF (from outside North America). While the US
DoE Office of Science remains committed to ENSDF, future funding will be static (zero growth),
and will effectively decrease with no compensation for inflation.

Oblozinsky believed there was an urgent need to identify and communicate with influential
people in Europe, and so attract the interest of those directors able to access appropriate funding
and create a healthier environment for more internationally-based efforts to undertake mass chain
evaluations.

ACTION: NDS to explore and organise a 1-day meeting of 3 or 4 Directors/Heads of
appropriate institutes to discuss NSDD and develop a coherent approach to EU funding.
ACTION: NDS/NNDC to invite relevant specialists/managers from appropriate institutes to
attend the next NSDD meeting.

ACTION: Nichols and Tuli to write to interim Director of iThemba Labs, South Africa, to seek
their involvement in NSDD (following provision of information from Stone).

5.3. IAEA Nuclear Data Programme (A. L. Nichols (IAEA-NDS))
5.3.1 Horizontal evaluations, 2003-05

A limited amount of evaluation work has continued on decay scheme studies for inclusion in the
European Activation File (EAF) and JEFF-3. Decay scheme data for 36 radionuclides have been
compiled and evaluated in this category (see Annex 6). Similar studies have also been completed
for the 14 radionuclides within the Ra-226 decay chain, apart from Bi-214 (evaluation still
underway). All of the recommended decay data have been tested for their completeness and
consistency (expressed as % deviation in the tables to be found in Annex 6).

The NSDD Network urged the Agency to give further thought to extending their expertise in
nuclear structure and decay data, and consider the feasibility of recruiting staff to undertake mass
chain evaluations as part of their regular work programme.

5.3.2 IAEA-ICTP NSDD workshops

Outline objectives and achievements were described for all NSDD workshops sponsored by the
IAEA Nuclear Data Section:

(i) NSDD Evaluation, IAEA Vienna, 18-22 November 2002;
(i) NSDD: Theory and Evaluation, ICTP Trieste, 17-28 November 2003;
(ili) NSDD: Theory and Evaluation, ICTP Trieste, 4-15 April 2005.

The principal aims were to familiarize nuclear physicists with new experimental data that
characterize nuclear structure and decay data, introduce modern nuclear models, and train
participants in the methodology of NSDD evaluations and the production of evaluated nuclear
structure and decay data (i.e., ENSDF mass-chain evaluations). Students became conversant with
nuclear structure models, experimental data that characterize the decay properties of nuclei and
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their nuclear structure, and evaluation methodologies for nuclear structure and decay data, while
the co-directors sought “new blood” for the NSDD network. Workshop material was presented as
lectures (mornings) and exercises (mainly afternoons), and computer exercises included on-line
databases retrieval, use of ENSDF analysis and utility codes in NSDD evaluations (i.e., GTOL,
LOGFT, HSICC, FMTCHK and others).

Participants attending the one-week pilot workshop in 2002 were chosen with some care, and
included: Dimiter Balabanski (Bulgaria), Ashok Jain (India), Tibor Kibédi (Australia), Filip
Kondev (USA), Guillermo Marti (Argentina), Ivan Mitropolsky (Russian Federation), Vito Vanin
(Brazil), and Huang Xiaolong (PR China) in order to provide strong input to improve the quality
of subsequent workshops. This particular course was described and assessed in INDC(NDS)-439,
and all materials and computer codes were stored on file.

The two-week NSDD workshop at ICTP Trieste from 17-28 November 2003 saw several
modifications based on the review of the earlier pilot programme (additional nuclear theory
lectures, and the introduction of experimental studies and statistical analyses lectures). Twenty-
four participants from 12 countries received training from 11 lecturers/demonstrators;
participants were physicists and engineers working on a wide range of nuclear science topics, and
six of them were strongly interested in becoming involved in NSDD evaluation work. A training
document was prepared from the lecturers’ material: INDC(NDS)-452 (also as CD-ROM).

The second two-week workshop at ICTP Trieste from 4-15 April 2005 included some minor
modifications to the course (more focused nuclear theory lectures, and extension of lectures on
experimental studies). Twenty-seven participants from 18 countries received training from 10
lecturers/demonstrators. This particular audience was relatively young (compared with
November 2003 workshop) - participants were primarily nuclear physicists; eight participants are
interested in becoming involved in evaluation work (some already working with other NSDD
evaluators). An addendum training document will also be prepared from this specific workshop
to include lecturers’ new material (also as CD-ROM).

(@ Future ICTP-IAEA workshops
Nichols asked Network members to consider future possibilities, including the following:

(i)  further two-week NSDD workshop at ICTP Trieste in early 2006;

(if) radical changes to the contents to provide more advanced courses for trainee mass
chain evaluators and/or intense course for current Network participants.

(b) Finance and training

IAEA Nuclear Data Section has placed a number of modest contracts with institutes in
developing countries (Argentina, Brazil, Bulgaria and India) to encourage and support “new
blood”. But this funding will be finite (normally 3 years), and the Network needs to consider
seriously the longer-term options to support new mass chain evaluators. Mentoring is particularly
important at both the mentoring and trainee institutes — this activity needs to be re-assessed at
regular intervals.
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5.4. Organisation - Review (J.K. Tuli (BNL))

The current status and commitments of the mass chain evaluation centres were reviewed in
detail:

Mass chains FTE
USA NNDC 113 2.95
ORNL (NDP) 9 0.25
LBNL 43 1.85
TUNL 19 0.45
ANL 15 0.75
Non-USA St. Petersburg 6 0.25
Beijing/Jilin 12 0.5
Bruyeres-le-Chatel 11 0.25
JAERI 12 0.5
Kuwait 7 0.2
Ghent 6 0.1
McMaster University 25 1.0
ANU 4 0.3
[T, India 12 0.2
TOTAL 294 9.55

Tuli estimated that at least 12 FTEs per annum would be needed to keep ENSDF in reasonably
good shape.

Both ANL (Kondev) and ANU (Kibédi) are new operational evaluation centres. Specific mass
chain evaluations were being undertaken by some of the new evaluators in conjunction with their
mentors:

Argentina; Marti, Achtenberg and Capurro, A = 178, 191, 193, shared with the Brazilian
group (Browne (LBNL), mentor);

Argentina; Abriola, A = 94 (Sonzogni (BNL), mentor).

Brazil; Vanin and Castro, A = 178, 191, 193, shared with the Argentine group (Browne
(BNL), mentor).

Bulgaria; Balabanski and Lalkovski, A = 112 (De Frenne (Ghent), mentor).
India; Ashok Jain, A =165 and 218 (Singh (McMaster University), mentor);

in association with Anwesha Ghosh, A = 251 (Tuli (BNL), mentor);

in association with Sukhjeet Singh Dhindsa, A = 253 (Tuli (BNL), mentor);
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Ameeya Bhagwat, A = 254-256 (Tuli (BNL), mentor);
Gopal Mukherjee, A = 88 (Sonzogni (BNL), mentor);
Mohini Gupta, A = 266-294 (Burrows (BNL), mentor).

The average time between evaluations of a particular mass chain is approximately 7 years. Tuli
judged specific Network contributions to be rather fragile; research institutes need to be
convinced that the work is of basic importance, and is not a secondary “fall-back” job that can be
outsourced. Institutional support would appear to be waning, and is a serious cause for concern.

Both McMaster University (Balraj Singh) and BNL (Oblozinsky/Tuli) were willing to offer
mentoring services and collaborative assistance to any new group in the Network. This support
would be of the order of 3 or 4 weeks at the mentoring centre, supported by payment of local
expenses.

A nuclide priority list is distributed once per year (list of between 150 and 200 radionuclides) that
is based on the number of ‘new’ experimental papers that have been registered in NSR. A mass
chain evaluation is deemed necessary when more than three nuclides of the same mass appear on
this list. Tuli asked Network participants to contact him at the NNDC if they wished to work on a
mass chain not deemed to be in their mass region of responsibility.

At this stage of the meeting, the Network agreed to invite the Indian Institute of Technology
(IIT), Roorkee, Uttaranchal, India, into the NSDD Network as a new evaluation centre. An
official letter of invitation will be prepared and sent to the Director of 11T, Roorkee.

6.  Horizontal Evaluations
6.1. Nuclear Moments (N.J. Stone (University of Oxford))

An extensive table of nuclear magnetic dipole and electric quadrupole moments has been
prepared for publication in At. Data Nucl. Data Tables (now with the printers). New results have
been added (all NSR references), and old entries have been assigned NSR identifiers (see Annex
6). Stone stated that he is committed to providing data compilers with detailed recommendations
on request that are based on the latest measurements.

6.2. Electric Monopole Strength (T. Kibedi (ANU))

Kibédi has re-assessed and updated the evaluation of EQ transition probabilities for 0° - 0°
monopole transitions as a consequence of many experimental and theoretical studies in recent
years. Recommended procedures have been proposed for the evaluation of spectroscopic
information on pure EO transitions in even-even nuclei, including q*(EO/E2), X(EO/E2) and
p?(E0). Details of these studies are given in Annex 6 (see also At. Data Nucl. Data Tables, 89
(2005) 77-100). Values for these characteristic monopole transition parameters, conversion
coefficients and electronic factors can be determined, and Brlcc can be used to obtain
interpolated data. Thus, a major advantage of Brilcc is that conversion coefficients can be
determined for electrons, electron-positron pairs and EO transitions.
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6.3. Atomic Masses (J. Blachot (CEA, Bruyeres-le-Chatel))

Blachot noted the publication of the latest atomic mass evaluations and tabulations:
A.H. Wapstra et al. Nucl. Phys. A729 (2003) 129-676,

and the corresponding release of NUBASE:
G. Audi et al. Nucl. Phys. A729 (2003) 3-128.

The latter lists recommended nuclear and decay properties of all known ground and isomeric
states. Many of these data have been adopted in the preparation of the decay data files for the
JEFF-3.1 nuclear applications library.

6.4. Capture Gammas (R.B. Firestone (LBNL))

Note was taken of previous compilations and evaluations of neutron capture gamma-ray data,
including Lone et al (1981), ENSDF (used to derive nuclear structure, and unsuitable for
analytical applications), and Reedy and Frankel ((2002) mainly light elements). Firestone and co-
workers have focused their attention on improving significantly these data on the basis of recent
comprehensive measurements of neutron-activated prompt gamma-ray activation analyses at the
Budapest Research Reactor. These studies have developed through the IAEA coordinated
Research Project on “Prompt gamma-ray activation analysis” (1999-2003):

(@) preparation of literature and Budapest (n, y) datasets for each isotope;
(b) combination of literature and Budapest datasets to produce EGAF database;

(c) test EGAF level schemes by means of y-ray intensity balance, and compare total ground
state y-ray feedings with BNL-325 data.

The resulting EGAF database is available through the IAEA-NDS Web site:
http://www-nds.iaea.org/pgaa/

Future plans for EGAF include the following:

(@) enter new measurements and review existing database;

(b) neutron activation analysis — new IAEA CRP will be established in 2005 to extend the
database to include decay data from ENSDF and k, data of De Corte et al.

(c) continuum data — calculation of statistical contribution to capture y-ray spectrum, and
determination of new ay(y) and J" values;

(d) fast neutron data — average resonance and reaction data;
(e) fission data.

Known difficulties and example data for specific levels and cross sections were also presented.
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6.5. Nuclear K-isomers and Multi-quasiparticle Bands (F.G. Kondev (ANL))

Plans are being made at ANL and ANU to evaluate the properties of all K-isomers in the Z = 70-
102 region. Properties to be studied will include: E,, K, J", half-lives, BR, ICC, B(XL) and f,.
Multi-quasiparticle bands may also be considered (by Balabanski (University of Sofia)). ENSDF
format will be adopted, and specialized codes have been developed. These evaluations will be
completed within 2 years, published and made available to all NSDD centres. All are welcome to
contribute to this joint effort.

6.6. Super-deformed Structures, Magnetic-dipole Bands and 3-quasiparticle Structures
(Balraj Singh (McMaster University))

Various parameters associated with high-spin structures have been or are being compiled and
evaluated:

(@) super-deformed structures — evaluation published in Nucl. Data Sheets 97 (2002) 241, and
continues to be updated at McMaster University;

(b) fission isomers — Stephan Oberstedt (IRMM, Geel, Belgium) and Balraj Singh are
reviewing and updating shape isomer data in the actinide region (excitation energies, decay
modes, half-lives and fission barrier parameters);

(c) magnetic rotational dipole bands — first compilation was undertaken in collaboration with
Ashok Jain (1T, India) and published in At. Data Nucl. Data Tables 74 (2000) 283; these
data are being updated, and will be re-published in the same journal,

(d) 3-quasiparticle structures in the deformed region — new data have been prepared by Ashok
Jain and Balraj Singh that cover the region of A = 153-187, for publication in At. Data
Nucl. Data Tables.

7.  NSDD - Other Topics and Issues
7.1. XUNDL (J.C. Roediger (McMaster University))

The XUNDL database provides a rapid form of internet access to recent publications and pre-
prints of experimental nuclear structure data that are not yet available in the ENSDF database.
Over 90% of the compilation work is undertaken at McMaster University, and a status report was
presented by Roediger (see also Annex 6):

1520 datasets from about 1250 papers, covering data for 1020 nuclides from *N to 28115
within 228 A-chains; up-to-date on 20 May 2005, with much of the work carried out by
undergraduate students (plus input from staff at LBNL and Grenaoble).

Compilers communicate with the authors of published papers to resolve misunderstandings,
inconsistencies and errors, and to acquire additional data omitted due to space limitations in the
original journal publications. Roediger also noted that XUNDL datasets are regularly used by
ENSDF mass chain evaluators to help speed up their evaluation efforts.
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7.2. Hyper-nuclei (Balraj Singh (McMaster University))

Singh stated that high resolution y-ray spectroscopy is revealing significant fine structure in
various hyper-nuclei. About 35 such nuclides have been categorized in this manner from *He to
209Bj (although most of these radionuclides reside in the low mass region below A = 20). Data
handling for these hyper-nuclei needs to be assessed, and Singh noted that their decay parameters
were being considered by BNL in the context of ENSDF.

ACTION: BNL/NNDC to ensure discussions take place concerning hyper-nuclei/ENSDF at the
USNDP meeting in November 2005, and consider the need for a new NSDD policy.

7.3. Quality and Completeness of ENSDF (J.K. Tuli (BNL))

Tuli reminded mass chain evaluators that they are strongly advised to undertake checks of their
proposed data at various stages leading up to the creation and adoption of recommended datasets,
using PrePro, FMTCHK, XPQCHK and PANDORA, as well as the obligatory review system.
Evaluators should also consider reviewers” comments as carefully as they can, and with due
respect and courtesy. He noted that a post-review copy of the ENSDF datasets will be sent to the
reviewer(s) for final approval, and stressed that additional reviewers are urgently required (with a
plea for volunteers).

Future plans for Nucl. Data Sheets were discussed, including the proposed publication of non-
ENSDF based data (e.g., DDEP and relevant IAEA CRP databases). A review board will also be
formed in consultation with Elsevier. Discussions included the observation that the nuclear
physics community appeared to be gradually withdrawing their subscriptions for Elsevier
journals due to price increases, which implies that ENSDF administration at BNL should
consider alternative publishing houses for the ENSDF databases.

7.4. Use of GTOL Code (I.A. Mitropolsky (PNPI))

Mitropolsky revealed that studies with two different versions of GTOL produce different sets of
results when uncertainties in the various nuclear transitions are of the order of 1 eV.
Modifications have been made to GTOL at PNPI to generate x* values that monitor the quality,
consistency and completeness of the proposed data describing the population/depopulation of the
nuclear levels.

ACTION: Burrows to explore possible improvements to GTOL on the basis of the studies at
PNPI.

8. ENSDF Customer Services

8.1. MIRD and Analysis Codes (T.W. Burrows (BNL))

Burrows reported that an entirely new interface will be prepared for MIRD as part of relational
software developments. A summary was also given of the current status of various analysis

codes, including program updates to FMTCHK, GTOL (number of levels increased to 1000, and
number of gamma transitions increased to 4000 per nuclide), and RULER. Progress and issues
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concerning the development of specific analysis codes was defined as follows:
FMTCHK - upgraded to detect format errors;

GAMUT — see below (Action);

GTOL — possible machine-dependent precision problem;

HSICC — problem of creating new records (further testing required);

LOGFT — logic added for 3" and higher order beta transitions;

RADLST — calculation of sub-shell conversion and Auger electron intensities, and X-
ray intensities — LOGFT changes have also been incorporated into
RADLST.

Burrows stressed that VMS versions of all of these codes will no longer be upgraded or
maintained.

ACTION: Firestone to provide a new version of GAMUT by the end of 2005.
8.2. NuDat (A.A. Sonzogni (BNL))

Sonzogni described specific features of NuDat-2.1:

zoom 1 image is easier to use for navigation than other options;

interactive Chart of the Nuclides — can be easily used for nuclide selection;
interactive decay scheme used to search for specific radiation;

y-y coincidence data can be identified much faster than before (any Z, A, N);
graphics have been improved,

new Web server is being used with faster performance (from May 2005).

Development studies are now focused on ways of improving user accessibility (make simpler and
quicker). Sonzogni indicated that user requests would be most warmly welcomed during this
stage of improvements to NuDat.

8.3. Nuclear Wallet Cards (J.K. Tuli (BNL))

Tuli reported that Nuclear Wallet Cards, 7™ Edition (with February 2005 cut-off) has been sent to
the publishers. Estimated that 10,000 copies will be printed, and copies will be distributed to
APS, DNP and European Physics Societies, on request. Representatives of European/regional
societies should contact Tuli with the number of copies they require.

Tuli noted that all 7,000 copies of Nuclear Wallet Cards 2000, 6" Edition, have now been
dispersed — however, this edition will be maintained and archived by NNDC because the
recommended half-lives have been officially defined as standards for USDoE nuclear materials
inventory control.

Nuclear Wallet Cards for Radioactive Nuclides, March 2004, was also noted — contains a limited

number of radionuclides (half-lives > 1 hour), and was issued for applications involving US
Homeland Security.
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8.4. Proposed Table of Nuclides (J.K. Tuli (BNL))

Tuli suggested the preparation and publication of a Table of Nuclides based on ENSDF (for Web
and CD-ROM; preparation of DVD would also be considered). Possible contents could include
"skeleton™ decay schemes, adopted levels, gamma transitions and radioactive decay (basic
numerical data without comments). Detailed data to be included were listed as Q-values, XREFs,
BANDS, and level energies, half-lives, J" values and decay modes. Gamma transition data would
embrace energies, relative intensities, multipolarities, mixing ratios and internal conversion
coefficients. Example data for the proposed handbook were also displayed. A possible time
schedule for this activity would be to start in autumn 2005 for completion by spring 2007.
Subsequent updates would be automated to match and occur in parallel with the regular ENSDF
updates.

Comments and questions from Network members were many and varied, but were mainly
directed towards the following charges:

was this the most effective use of ENSDF resources at BNL?
how would this electronic document differ in overall content from “Table of Isotopes™?
how would authorship be attributed and assigned?

culminating in queries concerning the real need for such a “publication”. Tuli indicated that the

comments made by Network members during these discussions would be taken into
consideration prior to a final decision being made concerning the proposed “tabulation”.

9. Overall Recommendations and Conclusions

1.  The NSDD meeting recommended that the following group be added to the list of Network
centres:
Indian Institute of Technology, Roorkee, Uttaranchal, India.

2. Other groups will be considered for inclusion in the Network based upon the development
of their evaluation programmes and involvement in NSDD evaluation activities.

3. The Network strongly endorsed the sponsorship of NSDD evaluators’ workshops, with
possibly a 2-week workshop scheduled for early spring 2006 (IAEA NSDD workshop at
ICTP, Trieste, Italy).

4.  Evaluation centres within NSDD are encouraged to invite and provide mentoring support to
new ENSDF evaluators of mass chains.

5. The Network decided to adopt the BrICC program for ICC calculations using the Band and
Raman prescription, and modelling the hole by the frozen orbital approximation (see action
item 35).

6.  After due consideration, the Network requested the establishment of an electronic “chat
site” for NSDD and ENSDF, with BNL personnel as moderator (see action item 25).

7. IAEA NDS staff were asked to seek further support for mass chain evaluations:

- through organising a 1-day meeting of Directors/Heads from appropriate institutes to
discuss NSDD and develop a coherent approach to possible EU funding,
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- invite relevant specialists/managers to the next NSDD Evaluators’ Network meeting
(May/June 2007),

- write to Director of iThemba Labs, South Africa, to seek their involvement in
NSDD activities.

The NSDD network urged the IAEA NDS to extend their expertise in nuclear structure and
decay data through the recruitment of staff to undertake mass chain evaluations as part of
their regular work programme.

Mass chain evaluations for ENSDF require reputable reviews by appropriate volunteers
within the NSDD Evaluators’ Network. More such reviewers are required from the
Network to meet the current needs.
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Department of Physics
Jilin University

119 Jirfang Road
130023 Changchun

FRANCE

Jean BLACHOT
8, place du Marronnier
38120 St Egréeve

INDIA

Ashok Kumar JAIN
Department of Physics

Indian Institute of Technology
Roorkee — 247 667, Uttaranchal

Mohini GUPTA (Ms.)

Manipal Academy of Higher Education
University Building

Madhav Nagar

Manipal — 576 104, Karnataka

Gopal MUKHERJEE

Grand Accvelerator National D’lons Lourds

(GANIL)
Boulevard Henri Becquerel
BP 55027
14076 Caen, Cedex 5/ FRANCE

Phone:

Mobile:

Fax:
E-mail:

Phone:
Fax:
Fax:
E-mail:
E-mail:

Phone:
E-mail:
E-mail:

Phone:
Fax:

E-mail:

Phone:
Fax:

E-mail:

Phone:
Fax:

E-mail:

-34 -

+86 10 6935 7830
+86 13611301425
+86 10 6935 7008
HuangXI@iris.ciae.ac.cn

+86 431 849 8039
+86 431 849 8000
+86 431 894 1554
jdhuo@mail.jlu.edu.cn
jdhuo191@sina.com

+33 4 76754507
JBlacho@cea.fr
Jean.Blachot@wanadoo.fr

+91 1332 285753
+91 1332 273560
ajainfph@iitr.ernet.in

+91 22 2202 8104
+91 22 2283 3977
mohini.gupta@manipal.edu

+33 23145 4644
+33 231 454665
Mukherjee@ganil.fr



JAPAN

Jun-ichi KATAKURA

Department of Nuclear Energy System

Nuclear Data Center

Japan Atomic Energy Research
Institute (JAERI)

Shirakata Shirane 2-4

Tokai-mura, Naka-gun

Ibaraki-ken 319-1195

RUSSIA

Ivan A. MITROPOLSKY
Petersburg Nuclear Physics Institute
Orlova Roscha, Gatchina

Leningrad district, 188300

UNITED KINGDOM

Nicholas J. STONE
Physics Department
University of Oxford
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ANNEX 2
AGENDA

Monday, 6 June 2005

08:30-09:00

09:00-9:30

09:30-10:00

10:00-10:30

10:30-11:00

11:00-17:30

12:30-14:00

15:30-16:00

17:30-19:00

Arrival

Introduction

e Welcome remarks
Peter Sutherland (Dean of Science and Professor of Physics)
Jim Waddington (McMaster)
Alan Nichols (IAEA)

e Remarks by the organizer (Balraj Singh)

e Meeting Chairman

e Adoption of Agenda (Chairman)

Presentation:

Future Directions in Experimental Nuclear Structure Physics —
Jim Waddington (McMaster)

Technical Discussions (see list below)

Coffee Break

Technical Discussions (see list below)

Lunch

Coffee Break

Reception (Skylight room in Commons Building, McMaster University)

Tuesday, 7 June 2005

09:00-09:50

09:50-17:30

10:30-11:00

12:30-14:00

15:30-16:00

Presentation

Single- and two-particle transfer reactions including inverse kinematics —
Dennis Burke (McMaster)

Technical Discussions (see list below)

Coffee Break

Lunch

Coffee Break
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Technical Discussions - Monday 10:00-17:30, and Tuesday 09:50-17:30

Discussion topics — leaders:

Transition data evaluation
David Kulp (Georgia Tech) 20 mins

ENSDF format and evaluation philosophy/policies 60 mins
Jagdish Tuli (BNL)

NNDC Web services 45 mins
Boris Pritychenko

Radioactive decay data evaluations 45 mins
Marie-Martine Bé (LNHB, Saclay)

Nuclear Science References (NSR) 30 mins
Dave Winchell (BNL)

ENSDF database 30 mins
Dave Winchell (BNL)

Internal conversion coefficients (Brlcc) 120 mins
Tibor Kibédi (ANU)

ENSDF evaluation tools 30 mins
Alejandro Sonzogni (BNL)

Discrepant data sets — Bootstrap method 20 mins
Vito Vanin (University of Sao Paulo)

Band structure and nomenclature in ENSDF 30 mins
Filip Kondev (ANL)

Evaluation of reaction data — mainly high spin 30 mins
Balraj Singh (McMaster)

Adopted data 30 mins
Coral Baglin (LBNL)

ENSDF analysis programs 60 mins
Tom Burrows (BNL)

Other topics ?

General Discussions (all)
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Wednesday, 8 June 2005

09:00-9:30

09:30-10:30

10:30-11:00

11:00-12:30

12:30-14:00

14:00-15:00

15:00-15:30

15:30-23:00

Actions from Previous Meetings

Reports by Evaluation Centres

NSDD activities and ENSDF evaluators’ reports (all centers — 5-10 mins each)
NNDC

IAEA-NDS

ORNL

LBNL

TUNL

ANL

Coffee Break

Reports by Evaluation Centres (cont.)

NSDD activities and ENSDF evaluators’ reports (all centers — 5-10 mins each)
McMaster

St Petersburg

CEN

Gent University

JAERI

Institute of Atomic Energy, China

Jilin University

Nuclear Data Project, Kuwait

Lunch

Reports by Evaluation Centres (cont.)

NSDD activities and ENSDF evaluators’ reports (all centers — 5-10 mins each)
ANU

Others: Ashok Jain, Mohini Gupta, Gopal Mukherjee. Vito Vanin

Administrative and Technical Items
e Report on the US Nuclear Data Program (P. Oblozinsky, BNL)

Excursion to Niagara Falls — about 90 km from McMaster University
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Thursday, 9 June 2005

09:00-10:30 Administrative and Technical Items (cont.)
e NSDD Network document INDC(NDS)-421, Rev. 1 (A. L. Nichols, IAEA)
e Report on the IAEA Nuclear Data Program (A. Nichols, IAEA)
0 ICTP-1AEA workshops on NSDD, November 2003 and April 2005
o Consideration of future ICTP-IAEA workshop agenda
0 IAEA research contracts in support of new ENSDF evaluators
« New evaluation centres/new evaluators (J. Tuli, BNL)
e Training of new evaluators (B. Singh (McMaster) and others)
Organisational Review (J. Tuli, BNL):
e Activities, priorities and manpower
0o Summary of ENSDF evaluation status and activities in 2004-2005
0 Revision of NSDD membership
o Estimated manpower of each centre for future ENSDF evaluation
0 Future evaluations: priorities
» Re-definition of responsibilities of current groups
e Preliminary mass assignments to new groups

10:30-11:00 Coffee Break

11:00-12:30 Horizontal Evaluations, including Needs and Plans

e nuclear moments — Nick Stone (Oxford)

« electric monopole strength - Tibor Kibédi (ANU)

« atomic masses — Jean Blachot (Grenoble)

e capture gammas — Rick Firestone (LBNL)

e nuclear K-isomers and multi-quasiparticle bands —
Filip Kondev (ANL)/Tibor Kibédi (ANU)

» super-deformed (SD) structures, magnetic-dipole bands, 3qp structures —
Balraj Singh (McMaster)/Ashock Jain (11T, Roorkee)

e others

12:30-13:30 Lunch

13:30-14:30 Horizontal Evaluations, including Needs and Plans (cont.)
(see above)

14:30-15:30 NSDD: Other Items
e XUNDL (Balraj Singh/Joel Roediger, McMaster)
» quality and completeness of ENSDF (Jagdish Tuli, BNL)
e others

15:30-16:00 Coffee Break

-42 -



16:00-17:30 ENSDF Customer Services
« Dissemination of ENSDF, publications and services (J. Tuli, BNL)
e MIRD (Tom Burrows, BNL)
e User-oriented database: NuDat (Alejandro Sonzogni, BNL)
e Nuclear Wallet Cards
e Table of Nuclides

19:00-22:00 Banquet — University Club
Friday, 10 June 2005

09:00-10:30 Conclusions and Recommendations
Adoption of recommendations and actions

10:30-11:00 Coffee Break
11:00-12:30 Conclusions and Recommendations (cont.)
NSDD chairman

Next meeting

12:30 Adjournment
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a. National Nuclear Data Center g.

Brookhaven National Laboratory
Upton, NY 11973, U.S.A.
Contact: J. K. Tuli

e-mail: Tuli@BNL.Gov

b.  Nuclear Data Project
Oak Ridge National Laboratory
Oak Ridge, TN 37831, U.S.A.
Contact: M. S. Smith
e-mail: MSmith@ORNL.Gov

[ Isotopes Project
Lawrence
Laboratory
Berkeley, CA 94720, U.S.A.
Contact: C.M. Baglin
e-mail: baglin@LBL.Gov

d.  Triangle University Nuclear Lab.
Duke University
Durham, NC 27706, U.S.A.
Contact: J. H. Kelley
e-mail: kelley@tunl.duke.edu

e.  Argonne National Laboratory
9700 South Cass Ave.
Argonne, 1L, 60439-4815, U.S.A.
Contact: F.G. Kondev
e-mail: kondev@ANL.Gov

f. Indian Institute of Technology,
Department of Physics, Roorkee

Berkeley

ANNEX 3

ENSDE DATA EVALUATION CENTERS

National

Uttaranchal 247667 India
Contact: A. K. Jain
e-mail:ajainfph@iitr.ernet.in

Center
a. US/NNDC

b. US/NDP
c. US/LBL

d. US/TUNL
e. US/ANL
f. India

A-Chain Evaluation Responsibility

Mass Chains
45-50,57,58,60-73(ex 62-64),82,
84-88,94-97,99,136-148,150,
152-165 (ex 164),230-240,>249
241-249
21-30,59,81,83,90-93,166-171,
180-193 (ex 188,190),210-217
2-20

176-179,199-209

218-229

Nuclear Data Center
Petersburg Nucl. Phys. Inst.
Academy of Sciences of Russia
Gatchina, Leningrad Region,
188 350, Russia

Contact: I.A. Mitropolsky
e-mail: mart@pnpi.spb.ru

Institute of Atomic Energy
P.0. Box 275 (41), Beijing, PRC
Contact: Ge Zhigang

e-mail: gezg@iris.ciae.ac.cn

Jilin University, Physics Dept.
Changchun 130023, PRC
Contact: Huo Junde

e-mail: jJdhuo@mail.jlu.edu.cn

Centre d'Etudes Nucleaires
DRF-SPH

Cedex No. 85

F-38041 Grenoble Cedex, France
Contact: J. Blachot

e-mail: jblacho@cea.fr

Nuclear Data Center

Tokai Research Establishment

JAERI

Tokai-Mura, Naka-Gun

Ibaraki-Ken 319-11, Japan

Contact: J. Katakura

e-mail: Katakura@bisha.tokai.
jaeri.go.jp

Center
Russia/StP
PRC
France
Japan
Kuwait
Belgium

. Canada

Rl ok

n. Australia
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k. Physics Department
Kuwait University
P.O. Box 5969
Kuwait, Kuwait
Contact: A. Farhan
e-mail: Ameenah@
kuc01.kuniv.edu.kw

1 Laboratorium voor Kernfysica
Proeftuinstraat 86
B-9000 Gent, Belgium
Contact: D. De Frenne
e-mail: denis.defrenne@rug.ac.be

m. Dept. of Physics and Astronomy
McMaster University
Hamilton, Ontario LL8S 4M1
Canada
Contact: J.C. Waddington
e-mail: JCW@mcmaster.ca

n.  Australian National University
Dept. of Nuclear Physics
Canberra ACT 0200, Australia
Contact: T. Kibédi
e-mail: Tibor.Kibedi@anu.edu.

Mass Chains

130-135

51-56,62,63,195-198
101,104,107-109,111,113-117
118-129

74-80
102,103,105,106,110,112
1,31-44,64,89,98,100,149,
151,164,188,190,194
172-175
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ANNEX 4

List of Completed, Continuous and New Actions (10 June 2005).

No. | Responsible Reason Action
1 J. Tuli, Quality assurance test. Advise evaluators to run RADLST,
BNL/NNDC and comment on agreement of Q-value
and sum of decay energies and X-ray
intensities measured and calculated.
Continuous action.
2 J. Tuli, Priority list evaluations: Send yearly priority list for nuclide and
BNL/NNDC has to be updated. mass chain ENSDF evaluations. Add
priority list of the NSDD TM and
network document. Continuous
action.
3 J. Tuli, Format and consistency Co-ordinate horizontal and A-chain
BNL/NNDC problems could arise for evaluators by means of procedures for
certain horizontal inserting horizontal evaluations into
evaluations. ENSDF. Continuous action.
4 T. Kibédi, Calculational procedures Prepare manual that describes how to
ANU; to characterise EO handle EO transitions in ENSDF.
J. Wood, transitions should be COMPLETED; see Annex 6
Georgia Tech | explained.
5 BNL/NNDC ENSDF analysis and Update codes for approved format
checking codes need to changes. Continuous action.
remain up to date with
respect to formats, physics
requirements, and the
needs of the community.
6 All network Results of significant Keep abreast of activities in other areas
participants horizontal evaluations are | where horizontal evaluations may be
not always incorporated appropriate for incorporation into
into ENSDF in a timely ENSDF. Inform J. Tuli (who will
manner. maintain a list of horizontal evaluations
on NNDC-NDSDD Web site).
Continuous action.
7 | All network Highly-relevant Assist the NNDC in obtaining
participants information and data from | conference proceedings, meeting and
some conferences, laboratory reports for NSR. Copy of
meetings and laboratory unpublished conference reports
reports are not always containing significant NSDD
available to NSR contribution should be sent to D.
compilers in NNDC. Winchell. Continuous action.
8 IAEA/NDS Characteristics and Update NSDD network document

parameters of NSDD
network have to be
regularly updated.

regularly as INDC(NDS) report -
publish electronically according to the
latest changes as defined at the
network meeting. Continuous action
- updated, March 2004.
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9 BNL/NNDC Publish versions of Continue journal "publication” of the
ENSDF are required. mass chain evaluations. Continuous

action.

10 | IAEA/NDS Co-ordinate network Nominate a chairman and deputy
activities in the lengthy chairman for next NSDD meeting at
period between NSDD the current NSDD meeting.
meetings. Continuous action.

11 | Network Misprints and errors found | Report all errors detected in NSR and
in NSR and ENSDF. ENSDF to NNDC as soon as they are

found. Continuous action.

12 | ENSDF Accelerate the review Each ENSDF evaluator should be
evaluators process. willing to do 2 mass-chains equivalent

reviews per FTE-year. Reviewing
process for one mass chain should not
be longer than 3 months. Continuous
action.

13 | BNL/NNDC Researchers are not Promote the concept that researchers
familiar with ENSDF should supply data to the network in
format. complete, tabular form. Continuous

action.

14 | N. Stone, Decrease of NSDD Publish in NUPECC, an informative
University of | manpower in Europe. article about nuclear data evaluations.
Oxford; Action continues from 1998.

D. De Frenne, WITHDRAWN.
DSRP;
J. Blachot,
CEA SPN.
15 | Network Bring NSDD evaluation Present network activities at different
work to the attention of the | conferences and meetings.
nuclear community. Continuous action.

16 | T. Kibédi, Simplify the data input for | Prepare test version of the ENSDF
ANU ENSDF, and the editing of | evaluation tool (“Editor”) with brief

ENSDF files. documentation; make available for
tests at the IAEA/ICTP workshop
(November 2003), and distribute to
network data centres.
WITHDRAWN.

17 | Network Avoid duplication of work. | Participants should inform the network
about any development of software
related to NSDD. Continuous action.

18 | J. Tuli, Encourage specific new Indicate in the abstract of an evaluation
BNL/NNDC measurements. any critical problems in the data

compared with the previous evaluation,
gaps in the data, and discrepancies that
could be resolved by new
measurements. Continuous action.

19 | Data centre Attract young scientists to | Encourage evaluators to participate in
managers data evaluations. research/evaluation of nuclear structure

data. Continuous action.
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20 | NSDD Improve NSR. Send comments and suggestions on
network NSR improvements (indexing) to D.
Winchell. Continuous action.

21 | BNL/NNDC Increase the accuracy of Improve ENSDF codes to provide
Auger electron and more detailed presentations of Auger-
continuum beta-spectra. electron and continuum beta spectra.

No progress to date beyond
formulation of requirements.

22 | All network Check validity of the rules. | Inform NNDC when experimental

evaluators results appear to contradict the rules.
Continuous action.
23 | All network Improve quality of Solicit potential non-network
evaluators evaluations. evaluation reserves, and send names to
ENSDF manager (NNDC).
Continuous action.
24 | All network Rule for the lowest energy | Consider rule presented by F.
evaluators of the state with isospin Chukreev, and include in “Introductory
Ts. Material” if appropriate.
WITHDRAWN.
25 | IAEA/NDS; Improve communications | Include “chat site” in the agenda of
BNL/NNDC with users. next NSDD meeting. Prepare paper on
feasibility of a “chat site” (A&Q,
problems and solutions, etc.).
COMPLETED: BNL to set up “chat
site” or Bulletin Board, once
specifications have been defined (J.
Tuli to coordinate specifications).
26 | BNL/NNDC Improve NSDD retrieval Open new relational database versions
systems. of ENSDF and NuDat to the network
participants for tests and comments.
COMPLETED.
27 | T. Burrows, Improve evaluated Internal | Prepare BRICC data for network
BNL/NNDC; | Conversion Coefficients. usage. COMPLETED.
T. Kibédi,
ANU
28 | All network Test BRICC tables. Any noticeable differences with
evaluators BRICC values should be reported to
the ENSDF manager. COMPLETED.
29 | IAEA/NDS Improve low-energy ICCs. | Translate into English: Grechukhin and

Soldatov paper on theoretical
calculations of low-energy ICCs, and
distribute to network participants.
COMPLETED - also to be issued as
INDC report. (Sec. note: now issued
as INDC(CCP)-0442).
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30 | McMaster Support new ENSDF Invite and provide local support and
University; evaluators. mentoring to new ENSDF evaluators
BNL/NNDC,; of mass chain evaluations.

LBNL; and Continuous action.
other

evaluation

centres

31 | All network Improve data service. Keep a record of requests by

centres customers that can not be satisfied.
Planned replacement through
further implementation of Action
25.

32 | ENSDF Network should be made List of horizontal evaluation needs and
manager aware of needs of NSDD on-going evaluation activities should

users. be maintained through the NSDD
network. Continuous action.

33 | All network Maintain up to date Review, modify and correct the
centres information on the contents of INDC(NDS)-421.

Network. Continuous action
(see also Action 8).

New

34 | Balraj Singh, Data definition. Propose guidelines for appropriate
McMaster; F. configurations/labels of band
Kondev, ANL assignments, define the proper

quantity and symbol to represent the
transition quadrupole moment for
rotational bands, and propose an
additional J" rule for coupled bands, in
addition to current rule #37 for other
rotational bands (by 5 November
2005).

35 | T. Burrows, Preparation of new agreed | Provide BRICC program for ICC
BNL/NNDC; data set. calculations, using the Band-Raman
T. Kibeédi, prescription with frozen orbital
ANU relativistic procedure (BNIT(2)), for

network use (by 1 September 2005).
[Sec. note: changed to 1 November
2005].

36 | BNL/NNDC Data definition/policy. Ensure that discussions on the
inclusion of data on hyper-nuclei in
ENSDF occur at USNDP meeting in
November 2005, and consider whether
new NSDD policy is required.

37 | T. Burrows, Improvements to codes. Explore possible improvements to
BNL/NNDC GTOL, following on from studies at

Petersburg Nuclear Physics Institute.

38 | R. Firestone, Data development. Provide network with a new version of

LBNL GAMUT by end of 2005.
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39 | NDS/NNDC Seek support for mass Invite relevant specialist/managers
chain evaluations. from most appropriate institutes to
attend next NSDD meeting.
40 | NDS Seek support for mass Explore/organise 1-day ad hoc
chain evaluations. meeting of 3 or 4 Directors/Heads of
appropriate institutes to discuss NSDD
and develop a coherent approach to
EU funding.
41 | J. Tuli, Seek support for mass Following provision of information
BNL/NNDC; | chain evaluations. from N. Stone, write to interim
A. Nichols, Director of iThemba Labs, South
NDS Africa, to seek their involvement in
NSDD.
42 | J. Tuli, Evaluation responsibilities | Send network members copy of
BNL/NNDC Responsibilities table (by July 2005).
43 | NSDD network | Evaluation responsibilities | Correct Responsibilities table — send
all changes to J. Tuli and A. Nichols
(by mid-July 2005).
44 | I. Mitropolsky, | Possible venue for next Assess PNPI costs on the basis of
PNPI NSDD meeting (May/June | Agency rules for external meetings.

2007).
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