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Abstract 
 

The IAEA Nuclear Data Section convened the 17th meeting of the International Network of 
Nuclear Structure and Decay Data Evaluators in St. Petersburg, Russian Federation, 
11-15 June 2007. This meeting was attended by 27 scientists from 13 Member States 
concerned with the compilation, evaluation and dissemination of nuclear structure and decay 
data. A summary of the meeting, recommendations/conclusions, data centre reports, and 
various proposals considered, modified and agreed by the participants are contained within 
this document. 
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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 through such media 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. The 
ENSDF master database is maintained by the US National Nuclear Data Center at the 
Brookhaven National Laboratory, and 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 in St. Petersburg, Russian Federation, 11-15 June 2007. Twenty-seven 
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 two years. Specific mass chain activities and administrative issues 
were debated over the final three days. Problems are being experienced in maintaining suitable 
numbers of mass chain evaluators (expressed as FTE – Full Time Effort), and these difficulties 
were extensively discussed during the course of the meeting (particularly with respect to 
European impacts). The list of participants is given in Annex 1, and the adopted agenda for the 
meeting is listed in Annex 2. 
 



- 10 - 

 
NSDD Meetings 
 
 
      Place Date Report 

1.   Vienna, Austria 29.04. – 03.05.1974 INDC(NDS)-60 

2.   Vienna, Austria 03 – 07.05.1976 INDC(NDS)-79 

3.   Oak Ridge, USA 14 – 18.11.1977 INDC(NDS)-92 

4.   Vienna, Austria 21 – 25.04.1980 INDC(NDS)-115 

5.   Zeist, Netherlands 11 – 14.05.1982 INDC(NDS)-133 

6.   Karlsruhe, Germany 03 – 06.04.1984 INDC(NDS)-157 

7.   Grenoble, France 02 – 05.06.1986 INDC(NDS)-182 

8.   Ghent, Belgium 16 – 20.05.1988 INDC(NDS)-206 

9.   Kuwait, Kuwait 10 – 14.03.1990 INDC(NDS)-250 

10.  Geel, Belgium 09 – 13.11.1992 INDC(NDS)-296 

11.  Berkeley, USA 16 – 20.05.1994 INDC(NDS)-307 

12.  Budapest, Hungary 14 – 18.10.1996 INDC(NDS)-363 

13.  Vienna, Austria 14 – 17.12.1998 INDC(NDS)-399 

14.  Vienna, Austria 04 – 07.12.2000 INDC(NDS)-422 

15.  Vienna, Austria 10 – 14.11.2003 INDC(NDS)-456 

16.  Hamilton, Canada 06 – 10.06.2005 INDC(NDS)-0476 

17.  St. Petersburg, Russia 11 – 15.06.2007 INDC(NDS)-0513 
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1. Summary 
 
The 17th meeting of the International Network of Nuclear Structure and Decay Data (NSDD) 
Evaluators was held in St. Petersburg, Russian Federation from 11 to 15 June 2007. This biennial 
meeting was hosted by the Petersburg Nuclear Physics Institute (PNPI), and their staff members 
made significant contributions towards the preparations. Twenty-seven participants from thirteen 
countries attended the meeting, representing the majority of data evaluation centres, new 
evaluation groups and data dissemination centres (Annex 1).  
 
Drs. I. Mitropolsky (PNPI) and A.L. Nichols (IAEA) 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 at appropriate times. 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, and 
all specific and continuous actions can be found in Annex 4. 
 
Discussions over the first two days focused on specific technical issues either requiring 
resolution or for information; short summaries of the various presentations are given in Section 2. 
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. Status reports on other activities were also presented (see 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 April or May 2009, at IAEA Headquarters in Vienna, Austria. 
 
2. Technical Discussions (Monday-Tuesday) 
 
Extensive technical discussions took place the first two days of the meeting, as chaired by 
J.K. Tuli (NNDC, BNL, USA). 
 
2.1.  Cluster emissions in ENSDF (A. Sonzogni (NNDC, BNL)) 
 
Sonzogni proposed the assembly and full introduction of cluster emission decay data into 
ENSDF. This form of decay was first observed and reported in 1984 (Rose and Jones, Nature 307 
(1984) 245), and possesses similar decay parameters to those of alpha radioactivity from the 
point of view of definition. Sonzogni proposed to account fully in ENSDF for cluster emissions, 
which are mainly observed for nuclei heavier than Ra that decay to Pb isotopes. He suggested the 
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introduction of “K records” (standing for “cluster decay”, and avoiding confusion with the 
existing “C records”) to be located before and after the appropriate level entry. Horizontal 
evaluations would be carried out, checking for and eliminating possible conflicts in the format for 
such data. Any necessary changes would also be made to the relevant ENSDF codes and manuals 
before the next network meeting 
 
ACTION: Sonzogni (NNDC/BNL) to assemble and distribute statistics to the Network that 
support the proposal for the modification of ENSDF format to include cluster emission data. 
 
2.2. Nuclear Wallet Cards and ENSDF compatibility (A. Sonzogni (NNDC, BNL)) 
 
Major updates to the Nuclear Wallet Cards (NWC) occur every five years, with minor updates 
annually; while ENSDF updates are more variable – defined as “continuously”, but more 
regularly every six to ten years. Thus, there is a lack of synchronization between NWC and 
ENSDF with respect to half-life, Jπ, isomer energy and specified decay modes (primary decay 
data to be found in NWC). Sonzogni proposed that the compatibility between NWC and ENSDF 
be assessed at regular interval throughout the year from the point of view of these parameters. If 
NWC data are more up to date than ENSF: 
 
 (i) communicate findings to evaluator/responsible data centre; 

(ii) when no LOGFT/ALPHAD/RULER calculations are involved, NNDC staff will 
update with the consent of the responsible data centre; 

(iii) more complex cases will require the more direct involvement of the original 
evaluator/responsible data centre. 

 
Sonzogni provided examples of existing difficulties arising from changes in NWC that have yet 
to be reflected in ENSDF (e.g. existence of 147Xe, and incomplete data for 146Xe). After 
significant discussion of such problems and emerging inconsistencies, the following two actions 
were agreed: 
 
ACTION: Sonzogni (NNDC/BNL) to provide the responsible NSDD evaluation centres with a 
list of radionuclides (and details) for which either half-life, Jπ and/or decay modes differ between 
NWC and ENSDF. 
 
ACTION: All network participants to consider any differences noted in the nuclear properties to 
be found in NWC and ENSDF, and adjust ENSDF files if deemed appropriate (after due 
consideration of evaluation effort to achieve the necessary changes).  
 
2.3. Modernization of ENSDF (B. Singh (McMaster University) and J.K. Tuli 
(NNDC, BNL))  
 
Tuli introduced changes that are being proposed for the layout of the decay scheme drawings and 
tables to be found in Nuclear Data Sheets. Zywina (ex-McMaster University) had written Java-
based software that generated new layouts and colouring schemes under guidance from and 
discussions with Singh – his previous familiarity with ENSDF have proved particularly useful in 
this work. Multi-coloured decay schemes would only be a feature of the ENSDF Web pages (and 
not Nuclear Data Sheets).  Extensive examples of the decay scheme layouts were presented and 
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described by Singh. This work was still on-going, with estimated completion dates as follows:  
 

full band drawings, July 2007;  
general level schemes, August 2007;  
compact drawings and tabulations, September 2007.  

 
During subsequent discussions, Tuli noted that all new style drawings would not adhere to the 
same energy scale, but would vary from page to page (unlike current publication). 
 
More detailed discussions took place with the principal mass chain evaluators in a separate side 
meeting at which the various improvements were approved, along with the proposed timetable. 
Further sample drawings/tables will be sent to network participants on completion of each stage 
of the agreed process. 
 
ACTION: All network participants to provide Tuli/Singh with comments on the proposed 
improvements in level-scheme drawings and tables for Nuclear Data Sheets within 2 weeks of 
receipt of sample pages by e-mail. 
 
2.4. Revision of rules #37, 38, 39 - proposed guidelines for configurations/labels of band 
assignments (B. Singh (McMaster University) and F.G. Kondev (ANL)) – see also Annex 6 
 
Various people had become closely involved in this NSDD action (#34) of June 2005 – Baglin 
(LBNL), Burrows, Reich and Tuli (NNDC/BNL), along with Janssens (ANL), Riley (FSU) and 
Hartley (US Naval Academy). The primary aims were to define the proper quantity and symbol 
to represent the transition quadrupole moment for rotational bands, and propose an additional Jπ 
rule for rotational and coupled bands. Singh described the new recommendations in detail. 
 
2.4.1. Rule #37 
 
For a deformed nucleus, a regular sequence of gamma-ray transitions can be assigned to ∆J=2 or 
∆J=1 rotational-band structure with definite spin-parity assignments if: 
 

a) the spin and parity of at least one level in this band is unambiguously determined; 
b) for ∆J=2 band structures, at least one of the in-band transitions has a well-established E2 

multipolarity, or,  

for ∆J=1 band structures,  

 (i) at least one of the crossover (∆J=2) transitions has a well-established E2 multipolarity, 
or,  

(ii) at least one of the stopover (∆J=1) transitions has a well-established M1 (or M1+E2) 
multipolarity or (for parity-doublet bands) E1 multipolarity; and 

 
c) some other in-band transitions are stretched quadrupole for the ∆J=2 band structures or 

stretched dipole (or dipole plus quadrupole) for ∆J=1 band structures.  
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2.4.2. Rule #38 
 

To be omitted - contained in Rule #37. 
 
2.4.3. Rule #39 
 
In the absence of angular distribution/correlation data or other supporting arguments, a regular 
sequence of gamma-ray transitions in high-spin data may be assigned to a common structure or a 
band with tentative spin-parity assignments if either the band head or some other low-lying 
member of this structure has reasonably well established spin and parity. 
Move this rule to the section for “weak arguments” as rule #12. 

 
2.4.4. Labelling of bands, configurations and cascades in ENSDF/NDS 
 
The aim of this initiative was to promote uniformity and presentation in the labelling of bands 
and cascades. Various guidelines were proposed: 

 
a) all level sequences or cascades of gamma rays which share some common mode of 

excitation should carry flags to mark them as bands or gamma-ray cascades; 
b) first band/sequence-ID record – this information appears on the band drawing and space 

is limited, so wording should be kept as concise as possible; band/sequence ID should 
contain no more than ~ 25 characters – be very brief; 

c) use the translated version (alternative character set) for configurations when they are 
listed on the first (band-ID) record (examples were provided); 

d) all detailed statements, arguments, comments, 3- or greater quasiparticle configurations 
and source references concerning the band/sequence should be regulated to the records 
following the first band ID record (will appear in full in the tables, but will be omitted 
from the drawings); 

e) when using the cranked-shell model notation for rotational bands, identify labels A, B, 
F, a, etc. by their respective orbitals; 

f) labels were specified for cascades or sequences that could not be identified with any 
configuration or band structure; 

g) band labels and configurations should be given in both the “adopted” dataset and 
individual reaction or decay data sets. 

 
ACTION: All network participants to consider the proposals of Singh/Kondev for the labelling 
of bands, configurations and cascades – follow these established rules, and provide 
comments/criticisms. 
 
2.5. Transition quadrupole moments (F.G. Kondev (ANL) and B. Singh (McMaster 
University)) – see also Annex 6 
 
Kondev summarized the information required to define a transition quadrupole moment: level 
scheme, Eγ, Pγ and t½. Lifetimes of excited nuclear levels less than 1 ns are generally measured 
by means of the Recoil-Distance Method (RDM) or the Döppler-Shift Attenuation Method 
(DSAM). The DSAM technique is most frequently applied when the lifetimes are less than ~ 1 
ps, whereby the slowing-down time of a recoiling nucleus in the stopping medium is of the order 
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of a few ps, and acts as a clock. Two different methods are used to analyse the DSAM data (“line 
shape” and “centroid shift”); and side feeding is treated as a rotational cascade with the same 
moment of inertia as the main band. 
 
The transition quadrupole moment (Qt) as deduced from the DSAM technique is dependent on 
the model used to represent the stopping powers of the recoiling nuclei, the model adopted for the 
side-feeding time distribution, and the validity of the rotational model at high angular 
momentum. Under these circumstances, Kondev and Singh argued that Qt values determined by 
means of DSAM should be distinguished from directly measured spectroscopic quadrupole 
moments (Q). A new symbol should be introduced to represent Qt values measured by means of 
the DSAM technique, i.e. MOME2T in units of barns: 
 

• when MOME2T values are reported for individual levels, they should be given in a 
continuation record that follows the corresponding level record;  

• if a single MOME2T value is assigned to the whole band, this value should be given in 
the comment records for the band ID label; 

• consideration should also be given to the inclusion of additional information on the 
model and/or assumptions made concerning the stopping powers and the side-feeding 
patterns; 

• would be useful to assign NSR key numbers to references that consider any of the 
various stopping power models. 

 
Balabanski felt that such recommendations needed to be approached with some caution, although 
he noted that they were only associated with the Comments record and do acknowledge that Qt is 
a derived quantity. 
 
2.6. ENSDF Editor (A. Sonzogni (NNDC, BNL)) 
 
Sonzogni has developed a user-friendly Editor program for ENSDF, which he demonstrated to 
the meeting participants. A manual has also been prepared for use with this new software. This 
work was warmly welcomed as aiding considerably in the assembly of ENSDF data files.  After 
some further debate the following actions were agreed. 
 
ACTION: Sonzogni (NNDC/BNL) to provide the NSDD network with Java and Linux versions 
of ENSDF Editor by the end of 2008. 
 
ACTION: All network participants to use the ENSDF Editor, and send their comments to 
Sonzogni. 
 
2.7. Precise internal conversion coefficient measurements as tests of internal conversion 
theory (N. Nica (Texas A&M)) 
 
Nica reminded the meeting of the importance of internal conversion coefficients (ICCs) in the 
accurate analysis and development of consistent decay schemes. Various theoretical approaches 
had been adopted over the years to calculate and generate comprehensive sets of such data. The 
adoption of “hole” and “non-hole” models had been proposed in recent years based on the work 
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of Band and Raman. Furthermore, extremely precise experimental techniques had been 
developed to explore and test the various alternative models. 
 
An on-going experimental programme at Texas A&M involves highly accurate determinations of 
ICCs based on an exceptionally well-defined detector efficiency calibration (coaxial 28 cm3 n-
type Ge detector over an energy of 50 keV to 1.4 MeV), coupled with Monte-Carlo calculations. 
The measurements at Texas A&M have included the following: αK for 80.236-keV M4 transition 
of 193Irm; αK(193Irm)/αK(191Ir) ratio involving the 129.415-keV (M1 + E2) gamma transition of 
191Ir; αK(134Csm)/αK(137Ba) ratio for the 127.502-keV E3 gamma transition of 134Csm and the 
661.657-keV M4 gamma transition of 137Ba; and the 165.8575-keV M1 gamma transition of 
139La. All of these studies support the model defined as “with hole – frozen orbital”. Further 
measurements are envisaged to add additional support to these findings. 
 
2.8. Errors in ENSDF (G.I. Shulyak (PNPI)) 
 
Various errors and misprints have been detected in an automatic and systematic search of the 
existing ENSDF files. There are believed to be two sources of such problems: 
  

• evaluators have not used the FMTCHK code to check the contents of their files for 
errors and inconsistencies; 

• computer errors (e.g., non-ASCII symbols in the files). 
 
ACTION: Shulyak (PNPI) to send the list of errors found in ENSDF to Tuli by the end of July 
2007. 
 
2.9. ENSDF evaluator’s toolbox (G.I. Shulyak (PNPI)) 
 
Software has been developed by Shulyak to assist in the simplification of the evaluation 
processes for the formulation and preparation of ENSDF files. A working table is used by the 
evaluator to develop the desired nuclear structure database. Various operations can be 
implemented, including the following: 
 
 a). creation and editing of the data in ENSDF format; 
 b). introduction of data checking procedures; 
 c). selection of data under study (e.g., save to the main file); 
 d). selection and implementation of standard BNL programs for ENSDF analyses; 
 e). save all output data in ENSDF format. 
 
Various other features were described, including “checking on the fly”, creation of level 
schemes, and clarifying colour features. 
 
ACTION: Shulyak (PNPI) to provide NNDC, BNL (Tuli) with a copy of the PNPI Editor 
program. 
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2.10. BrICC (T. Kibédi (ANU)) 
 
Kibédi reviewed the work undertaken within the NSDD network to develop a rapid means of 
deriving ICCs with confidence (undertaken in conjunction with PNPI and ORNL). The BrICC 
v2.0b program could be used to calculate Band-Raman internal conversion coefficients, electron-
positron pair conversion coefficients, E0 electronic factors, and as an ENSDF tool to calculate 
ICCs for pure and mixed multipolarities. Kibédi noted that “the frozen orbital” approximation 
had been adopted by the NSDD network in 2005, a suitable Web interface had been formulated at 
ANU in February 2007, and the agreed methodology had been adopted for DDEP evaluations in 
April 2007. Future plans include extending the Z range to 110 (from Z ≤ 95), update atomic 
electron binding energies and calculate average energies of L, M, ….. conversion electrons, 
develop a means of deriving mixing ratios from conversion electron data, and other issues. 
 
Subsequent discussion centered on “how good are the internal conversion coefficients now?” and 
what relevant work has been undertaken to address this debate (see also Section 2.9). 
Approximately 185 experimentally-determined ICCs are known to be better than 5% (cut-off 
March 2007), and the “frozen orbital” approach was favoured by all K, all M4 and high precision 
ICCs (≤ 1.5%), although there may be discrepancies between predicted and measured K/L ratios. 
Kibédi noted that he will be continuing his ICC studies, including detailed assessments of 
correlation effects in conjunction with Vanin (Universidade de São Paulo). 
 
2.11. K-isomers (F. Kondev (ANL)) 
 
The evaluation and analysis of K-isomers in deformed nuclei offers the opportunity to probe 
nuclear structures at extreme conditions (limits of conservation of the K-quantum number) by 
means of radioactive beams and targets for applications that embrace astrophysics, activation 
analyses, nuclear medicine, detector calibration and nuclear energy. Kondev and Kibédi will 
evaluate the properties of all K-isomers in deformed nuclei, including such parameters as Ex, K, 
Jπ, t½, BR, ICCs, B(XL) and fν. ENSDF does not explicitly include the K-quantum number: 
 
 fν = (F)1/ν 
 
 where F is the hindrance factor, and ν is the degree of forbiddenness. Consider M1 and E2 
gamma transitions: 
 
 K-hindered decay is defined as 20 < fν < 100, 
 fν < 10 implies anomalous decay, and  
 fν > 100 suggests that something is wrong. 
 
Specialised assessment codes have been developed, and the overall evaluation procedures have 
been agreed. Proposals for the resulting database include predictions of energies, Jπ and half-
lives. The evaluation process will be undertaken over a two-year period, and the database will be 
made available to all NSDD centres. ENSDF will be also updated, and the possibility of 
including other classes of isomer will be considered. 
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2.12. Enhanced reduced magnetic dipole transition probabilities (B. Singh (McMaster 
University)) – see also Annex 6 
 
Enhanced reduced magnetic dipole transition probabilities (BM1(W.u.) > 0.4) in ENSDF (March 
2007) have been reviewed following a query from the University of Notre Dame, USA. Values of 
RULs (RUL = Recommended Upper Limit) are used in ENSDF for spin-parity assignments and 
other parameters. ENSDF was scanned for BM1(W.u.) in different mass regions as classified by 
Endt - nuclide, level energy, gamma-ray energy, spin-parity, half-life and BM1(W.u.) value were 
tabulated for specific mass regions. 
 
Singh noted that Endt published six articles from 1974 to 1993 on the compilation and evaluation 
of BELW and BMLW values in different mass regions, and these particular categories were re-
assessed in the new survey for M1 transitions: 
 

(1) A = 6-20: Endt suggested RUL of 10, which is the same as in ENSDF. The highest value 
found in the new ENSDF study was 10.9(21), which occurs for the 1041-keV ground 
state transition in 18F n- total of 340 BM1(W.u.) values in this region. Perhaps the RUL 
should be changed from 10 to 12. 

 
(2) A = 21-44: Endt suggested RUL of 5 for this region, while ENSDF groups this region 

with the 6-20 region and gives them both an RUL of 10. Highest value of Endt was 
4.3(5) in 40Ca - however, this value is incorrect due to the use of a wrong branching ratio 
(correct value is 3.6(5)). There are a total of 753 values in this region. RUL of 5 seems 
reasonable in this mass region (as before). 

 
(3) A = 45-90: Endt and ENSDF agree on RUL of 3. Highest value of Endt is 2.5(4) in 56Fe, 

although this value is in error because of the use of an incorrect branching ratio (correct 
value is 0.6). The new search of ENSDF found the highest value to be 2.3(6) for the 
54.5-keV ground state transition in 54Mn. There are a total of 1245 BM1(W.u.) values in 
this region. RUL of 3 is still appropriate (as before). 

 
(4) A = 91-150: Endt recommended RUL of 1, based on a value of 0.50(8) for the 30-keV 

ground state transition in 140La. Of a total of 902 values to be found in ENSDF, seven 
were greater than 3. RUL should be changed to 7 (instead of 1 recommended by 
Endt and 3 in ENSDF). 

 
(5) A > 150: There is no published compilation of BM1(W.u.) values in this region, and 

ENSDF RUL of 2 is based on a scan of the data by Martin (ORNL) in 1982. The latest 
scan of ENSDF found 921 values, with 20 greater than RUL of 2. Most of the transitions 
above RUL are in the region of 193-199Pb and are mainly due to magnetic-dipole 
rotational bands.  RUL should be changed to 8 (instead of the value of 2 
recommended for ENSDF). 
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Singh also reported that during the recent review of ENSDF, several values were found that were 
unrealistically high due to the misuse of the RULER code. When the full width Г is given in a 
data set, RULER does not take particle branching into account when calculating the BM1(W.u.) 
values. The worst example was found to be 26.46 in 32S - RULER will be updated and corrected 
by Burrows (NNDC, BNL) for release in August 2007 (see also Section 2.14). 
 
ACTION: Singh (McMaster University) to continue his analysis of BM1W, and provide 
comprehensive recommendations to modify the Endt rules by the end of 2007. 
 
2.13. Reminders of evaluation policies (J.K. Tuli (NNDC, BNL)) 
 
Tuli reminded participants of various facets of the agreed evaluation procedures that needed to be 
addressed by the reviewers in recent submissions: 
 

a) Q-record is required, even if nothing is known (adopt value from AME); 
b) XREF should be quoted even if only one data set with gammas; 
c) BAND investigation should appear on the first record (needed for the drawings) – any 

further descriptions, qualifications, or explanation can continue on subsequent records; 
d) levels – decay modes and moments of ground states and isomers must be provided on 

the Continuation records, if known - any comments on t½ should give the DSID if 
measured, and not just the key number; 

e) moments – check with Stone’s compilation; 
f) an isomer is a level with t½ ≥ 0.1 s (or if there is an IT data set); 
g) data extraction – quote authors’ measured quantities, document and deviations, note 

authors’ assumptions, and check for missed references and quoted older values. 
 

A wide range of other issues, needs and the inclusion of unnecessary entries were discussed, 
including the ordering of comments, avoidance of stating “from ENSDF”, ordering of gammas by 
increasing energy, and the adoption of an uncertainty limit of no more that 25 – this secondary 
list of reminders was extensive and covered presentation, systematics and style. 
 
Special consideration was given to the adoption of absolute and relative gamma-ray intensities in 
ENSDF. The deduction of absolute intensities and their uncertainties from relative intensities by 
means of the decay scheme is not a trivial task. The GABSPC code has been modified to address 
this particular difficulty in a correct and systematic manner (Browne and Tuli). 
 
Tuli also mentioned the continued need for reviewers of draft ENSDF data files. The mass chain 
evaluator should use PrePro, FMTCHK, XPQCHK and PANDORA at various stages in his/her 
evaluation prior to submission to the primary review process, and also take serious note of the 
reviewer’s comments. 
 
2.14. RULER code (J.K. Tuli (NNDC, BNL)) 
 
Burrows (NNDC) will upgrade the RULER code because this program sometimes erroneously 
skips important calculations (see Section 2.12). Issues associated with WIDTHG were discussed 
in detail: 
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• WIDTHG given in the Gamma record is adopted in calculations, else WIDTHG given in 

Level record; 
• if not given in any record, one of three options will be pursued – 

(i) treat gamma branch as 100%, and create a new Gamma continuation record (with 
output warning) prior to calculation; 

(ii) as above, but do not create new Gamma continuation record (PREFERRED); 
(iii) do not undertake any calculations, and register this fact. 

 
The preferred procedure was agreed by the network participants. 
 
2.15. Distribution of digits in errors of physical measurements (S.L. Sakharov (PNPI)) 
 
Analyses have been made of sets of distributions of experimental errors for level energies, half-
lives and magnetic moments. The distributions of the first significant digits of the errors for each 
analysed data set were non-uniform (maxima at digit 3), and were found to follow the Newcomb-
Benford law. Significant deviations of the distributions of errors from this law permit one to 
determine whether a given set of errors is correct. Thus, “non-statistical” regularities can be 
identified, and these data can be related to the systematic uncertainties when estimating 
uncertainties in the relevant nuclear parameter. 
 
2.16. 3.5-eV state of 229Th (S.L. Sakharov (PNPI)) 
 
Consideration has been taken of all relevant nuclear levels believed to populate the ground and 
low-energy states of 229Th. The close level spacing between the two band heads raises difficulties 
in determining the correct intensities of the gamma transitions between these lower states. 
Studies by Helmer and Reich (1994), Barci et al. (2003), Guimaraes-Filho and Helene (2005), 
and Beck et al. (2007) have been assessed: 
 

a) energy of the 3.5-eV nuclear level lies somewhere within the energy range from 0 to 15 
eV (and may not even exist); 

b) all efforts to measure the energy of the 3.5 eV transition are judged to have failed; 
c) efforts should be made to measure the 42- and 97-keV transitions directly in order to 

calculate the energy of the 3.5-eV state with any confidence – double crystal 
spectrometer with a resolution of the order of 1 eV would be required. 

 
2.17. ENSDF procedures manual and the web (T. Kibédi (ANU)) 
 
Kibédi believed that the material and facilities were available for the promulgation of extensive 
ENSDF information on the web. In particular, he urged that efforts be expended to ensure that 
the ENSDF procedures manuals be made more readily accessible in this manner. Links to the 
manual at the NSDD Evaluators’ Corner should be established from a single web site on the 
NNDC and IAEA-NDS pages. Accessible material should include the following: 
 

• NDS policies; 
• Evaluated nuclear structure data file (BNL-NCS-51655-01/02-Rev.2001); 
• NSDD evaluators’ network (INDC(NDS)-421); 
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• NSR coding manual (24 May 2007); 
• Procedures manual for the Evaluated Nuclear Structure Data File (BNL-NCS-40503); 
• NSDD workshops, ICTP, Trieste, Italy; 
 etc. 

 
ACTION: NNDC, BNL staff to rationalize and create appropriate Web links for more 
convenient access to all available sources of information related to ENSDF (including procedures 
manuals and NSDD ICTP workshop material). 
 
2.18. B(E2) and ββ decay (A. Sonzogni (NNDC, BNL)) 
 
Pritychenko (NNDC, BNL) is maintaining a B(E2) database that was originally established by 
Raman (ORNL). These data include experimental, theoretical and adopted B(E2) values, and can 
be found at  http://www.nndc.bnl.gov/be2 
 
A ββ-decay database of modest proportions has also been assembled, and will be maintained at 
NNDC, BNL (http://www.nndc.bnl.gov/bbdecay). There are over 300 best experimental limits 
and 14 adopted values that represent a reliable source of recommended data for ENSDF 
evaluators. This work is being undertaken by Pritychenko in collaboration with Tretyak (INR, 
Kiev). 
 
ACTION: All network participants to provide Pritychenko with feedback/comments on the Web 
sites devoted to B(E2) and ββ-decay. 
 
3.  Technical Recommendations 
 

1. Ensure that ENSDF entries are in-line with five-yearly updated nuclear parameters to be 
found within NWC (t½, Jπ, decay modes) – difficulties in implementation should be 
immediately reported back to NNDC. 

2. Adopt agreed changes to ENSDF decay scheme drawings and tabulations based on 
McMaster initiative. 

3. Recommendations concerning dynamic quadrupole moments and their nomenclature 
should be adopted (see revision of rules #37 and 39 for band assignments (latter to be re-
defined as “weak argument” #12). 

4. Ensure that RULER code is able to perform without failure all calculational checking 
functions – important for ensuring and maintaining the quality of ENSDF. 

5. GAMUT code needs to be improved/updated with some urgency, as specified and 
agreed during 16th meeting of the NSDD network (June 2005). 

6. Consider adding or updating basic information from NWC to ENSDF. 

7. Consider the need and the method of adding cluster decay data into ENSDF. 
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4.  Reports from Evaluation Centres – see also Annex 5 
 
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. Obložinský (BNL)) – see also Annex 5 
 
The mass chain responsibilities of the NNDC were described, along with details of the various 
evaluations, reviews and publications since June 2005. ENSDF is distributed twice per year to 
mass chain evaluators, while the IAEA Nuclear Data Section receives the full file every month. 
Both the NNDC computer system and Web-based services were also described. Obložinský 
noted that the number of NuDat retrievals has increased significantly over the previous 12 
months from 374k to 631k, reflecting the growing popularity of the database, the attractiveness 
of the latest Java script web technologies, and the broad appeal of a Chart of the Nuclides system 
to less sophisticated users. More details of the NNDC programme can be found in Annex 5.  
 
5.3.  IAEA Nuclear Data Programme (A.L. Nichols (IAEA-NDS)) – see also Annex 5 
 
5.3.1. ENSDF-related evaluations, 2005-07 
 
Staff have been recruited into the IAEA Nuclear Data Section who possess the necessary 
background knowledge to undertake studies and evaluations of nuclear structure and decay data. 
Management’s aim is for two members of staff to spend about 30% of their time each carrying 
out NSR keywording and mass chain evaluations (Abriola and Kellett). 
 
Nichols also listed the on-going Coordinated Research Projects (CRP), and placed particular 
emphasis on a CRP devoted to “Updated decay data library for actinides” (see INDC(NDS)-0479 
and INDC(NDS)-0508). Mention was also made of a recently completed activity devoted to the 
production of “Handbook of Nuclear Data for Safeguards” (INDC(NDS)-0502, January 2007; 
also to be found at: http://www-nds.iaea.org/sgnucdat/ ). More details of the most relevant 
features of the IAEA-NDS programme can be found in Annex 5. 
 
5.3.2. IAEA-ICTP NSDD workshops 
 
Outline objectives and achievements were described for all NSDD workshops sponsored by the 
IAEA Nuclear Data Section: 
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(i) NSDD Evaluation, IAEA Vienna, 18-22 November 2002; 
(ii) NSDD: Theory and Evaluation, ICTP Trieste, 17-28 November 2003; 
(iii)  NSDD: Theory and Evaluation, ICTP Trieste, 4-15 April 2005; 
(iv) NSDD: Theory and Evaluation, ICTP Trieste, 20 February – 3 March 2006. 

 
A summary was given of the countries of origin of past attendees at these four IAEA and ICTP 
workshops, and data presented concerning the number of students who have gone on to undertake 
mass chain evaluations though the network’s mentoring system. All of these courses have been 
described and assessed in INDC(NDS) reports, and all materials and computer codes have been 
stored on file (see also: http://www-nds.iaea.org/workshops/ictp2006/ ). 
 
Nichols announced that a further two-week course had been recently approved for 2008: 
 
 NSDD: Theory and Evaluation, ICTP, Trieste, 28 April – 9 May 2008. 
 
The format would be similar to the previous three ICTP workshops. Funding would only be 
available to support participants from developing countries. He urged NSDD network 
participants to ensure that any suitable co-workers who would benefit from attendance apply, and 
that they should notify Tuli and himself of such intentions. Application forms and details of the 
contents of the course will become available on the ICTP web site at:  
http://cdsagenda5.ictp.trieste.it/full_display.php?smr=0&ida=a07148 
 
6. Mass Chain Evaluators: Problems and Opportunities  
 
Nichols described the major problem being faced by the International Network of Nuclear 
Structure and Decay Data Evaluators as declining numbers of experienced mass chain evaluators, 
particularly from within Europe where the necessary expertise was known to exist. The 
advantages and beneficial impacts of ENSDF were defined, along with the definition of a 
significant number of derivative databases and publications (NuDat, Isotope Explorer, NUBASE, 
MIRD, RIPL, Janis, Nuclear Wallet Cards, Table of Isotopes and Nuclear Data Sheets). 
 
Long-term contributors to ENSDF have included mass chain evaluators in Belgium, Canada, 
China, France, Japan, Kuwait, Russia and the USA, and emerging new contributors were to be 
found in Argentina, Australia, Brazil, Bulgaria and India. However, while the total FTE (Full 
Time Employment equivalent) for ENSDF in 2005 had been 9.5, only 2.2 came from outside 
North America; an overall figure of ~ 12 FTE was judged to be required to maintain all of the 
mass chain evaluated files in good order. Nichols pointed out that the main fall in mass chain 
evaluations was identifiable with the declining inputs from nuclear physics research institutes in 
Europe (involvement of six evaluation centres in 1985/86 falling to virtually zero in 2007 (two 
retirees only)). New mass chain evaluators are required now. 
 
6.1. USA  
 
Obložinský reported that the USDoE had expressed concern about the observed decline in non-
USA contributions to ENSDF, particularly the steadily decreasing effort from within Europe. The 
Director of the Office of Nuclear Physics had requested background briefing material for possible  
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debate at the Global Nuclear Physics Forum, and the resulting data formed the basis of this 
presentation to the NSDD network: 
 
ENSDF contains nuclear structure and decay data for > 3000 known nuclides – best values for 
nuclear properties extracted from all known experimental data. These recommended files are 
used extensively in basic nuclear structure research, astrophysics studies, and a broad range of 
applications encompassing nuclear spectroscopic analyses, decay heat calculations in nuclear 
power reactors, homeland security and the determination of medical radiation dosages. ENSDF 
also provides the source data for various other important databases and publications (e.g., MIRD, 
NuDat, Nuclear Wallet Cards and Nuclear Data Sheets). The brief emphasised the requirement 
for strong international effort to sustain ENSDF as a vital resource for worldwide use, and that 
diminishing European support is of particular concern. 
 
An increasingly large fraction of the evaluation effort comes from the USA and Canada, with a 
concomitant decline in the contribution of Europe over the previous 20 years from approximately 
23% to 9% of the total effort. The net result has been the creation of a dramatic disparity between 
European contributions and usage of ENSDF (Table 1). 
 

Table 1: ENSDF – Usage and contributions to ENSDF (2007). 
 Usage (%) Contribution to evaluations (%) 

USA + Canada 44 78 
Europe 26 9 
Japan 6 5 

 
There has been a major erosion of support within Europe since 1986: out of six European mass 
chain evaluation centres in existence in 1986, none are financially supported in 2007. 
Furthermore, the two remaining mass chain evaluators are retirees (in Belgium and France), and 
have no financial support (Table 2). 
 

Table 2: European evaluation centres. 
 Last published 

evaluation 
Financial support 

in 2007? 
France 2006 No 

Belgium 2005 No 
Netherlands 1998 No 

Sweden 1992 No 
Germany 1991 No 

UK 1986 No 
 
6.2. Europe 
 
Balabanski (University of Sofia) discussed the funding opportunities within Framework 
Programme 7 (FP7) of the European Community, and on-going preparations for the RI-I3 call for 
proposal submissions. Three major types of research activities are envisaged: 
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  TA (translational access); 
  JRA (joint research activities), and 
  NA (network activities), 
 
as well as activities needed to strengthen European research activities. Other funding 
opportunities were the EUROATOM programme, ERANET action and e-libraries. Balabanski 
also provided details of the allocations and funding timetable: 
 

Letters of Intent will be presented at the Helsinki Town Meeting (week of 17 September 
2007); 
RI-I3 call for proposals expected in November 2007; 
FP7 projects to be approved and funded in 2008. 

 
The imminent retirement of Georges Audi (CSNSM, Orsay) from atomic mass evaluations 
(AME) had induced significant discussion within Europe concerning the maintenance of AME. 
Litvinov (GSI) and Penttilä (University of Jyväskylä) described plans to continue this important 
work in Europe, and the preparation of a draft Letter of Intent with this aim in mind through FP7 
funding.  
 
Other possibilities mentioned by Balabanski included various types of horizontal evaluation at 
the University of Bucharest, GSI and the University of Sofia, and mass chain evaluations at 
specific research institutes (on condition that EU funding can be identified for post doctoral 
positions in the majority of cases). Possible partners in the proposed European NSDD network 
were defined as follows: 
 

University of Sofia (2 or 3 people part-time); 
University of Bucharest (1 person part-time); 
others (e.g., University of Surrey), if EU funding available. 

 
The Helsinki Town Meeting will take place during the week of 17 September 2007, and is 
particularly important in the formulation and agreement of the various joint European 
programmes for possible FP7 funding. Under these circumstances, the NSDD network was asked 
to consider how to ensure that the European nuclear physics community should be made aware of 
the emerging concern that nuclear physics research institutes within Europe were not contributing 
satisfactorily to the maintenance of ENSDF. 
 
6.3. Russian Federation 
 
Mitropolsky (PNPI) acknowledged that there was a need to expand the number of mass chain 
evaluators within Russia. Appeals were regularly made at the major nuclear physics conferences 
in Russia (“Interaction of Neutrons with Nuclei: Neutron Spectroscopy, Nuclear Structure, 
Related Topics”, in particular), but the response over the years had been disappointing. He 
appealed for assistance from the NSDD network to publicise the problem, but also noted that a 
lack of funding would seriously inhibit such work. 
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6.4. Japan 
 
Katakura (JAEA) said that budget cuts were in the process of being implemented across all 
nuclear research programmes in Japan. An overall reduction of staff numbers by 10% was 
envisaged in the next five years. These conditions were not conducive towards the desired 
increase in mass chain evaluators within Japan – rather the contrary was occurring, with an 
inevitable decline in numbers. Katakura would return to Japan with a clear message of network 
needs, and would discuss the growing problem with Prof. Arima in order to pursue the possibility 
of undertaking new evaluations through the basic nuclear physics research programme. 
 
6.5. India 
 
Ashok Jain (IIT) listed new and emerging nuclear physics research facilities in India. Despite the 
ambitious nuclear energy programme, there is a limited number of personnel available to 
undertake applications work. Thus, efforts were being made in a significant number of 
educational establishments to increase the number of relevant courses and students within the 
university system. Jain noted that funding was not seen as a major issue at the present time, but 
rather the rate of production of appropriately qualified nuclear scientists. 
 
There are plans to introduce nuclear structure and decay data course work at IIT, Roorkee, and to 
identify more financial support for this area of expertise. BARC is in the process of establishing a 
dedicated Nuclear Data Committee within India to assist in national nuclear data 
communications, identify requirements, and instigate experimental and theoretical nuclear 
science projects to address these needs. 
 
6.6. Subsequent discussion 
 
Much discussion ensued, and the following specific thoughts and actions emerged. Kelley 
(TUNL) pointed out that very few young nuclear physicists are in permanent positions of 
employment within the USA. This unsatisfactory situation will almost certainly continue into the 
foreseeable future, and eventually the USA could be faced with a shortage of mass chain 
evaluation effort in a similar manner to Europe. Both Nica (Texas A&M) and Marti (CNEA) 
believed that the NSDD network merited more extensive publicity, including evidence of the 
citation record(s) of Nuclear Data Sheets and other modes of publication. 
 
ACTION: Kondev (ANL) and Balabanski (University of Sofia) to coordinate the preparation of 
an informative article about nuclear data evaluations to be published in appropriate 
literature/journal (article to be prepared for publication by mid-2008). 
 
ACTION: NNDC/BNL and IAEA-NDS to pursue initiatives to improve the non-USA/North 
America contributions to the ENSDF mass chain evaluations. 
 
ACTION: Balabanski (University of Sofia) to explore methods of support for the establishment 
of ENSDF mass chain evaluations from within Europe. 
 
ACTION: Tuli (NNDC, BNL) and Nichols (IAEA) to assist in the various national initiatives to  
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improve non-North American contributions to the ENSDF mass chain evaluations – e.g., EU FP7 
Town meeting at Helsinki, September 2007. 
 
ACTION: All network participants to formulate and pursue methods of improving/expanding 
contributions towards mass chain evaluations within their own countries 
 
7. Organisation of International Network of NSDD Evaluators - Review (J.K. Tuli 
(NNDC, BNL)) 
 
The current status and commitments of the mass chain evaluation centres were reviewed in 
detail: 
 
         Mass chains  FTE 

 USA   NNDC     115    3.40 
    ORNL (NDP)   9    0.25 
    LBNL    43    1.95 
    TUNL    19    0.60 
    ANL     15    1.20 
 
 Non-USA  PNPI     6    0.25 
    Beijing/Jilin   12    0.5 
    Bruyères-le-Châtel  11    0.2 
    JAEA    10    0.45 
    Kuwait    7    0.2 
    Ghent    6    0.2 
    McMaster University  25    1.0 
    ANU     4    0.2 
    IIT, India    12    0.2 
 
 TOTAL       294    10.6 
 
At least 12 FTEs per annum are needed to keep ENSDF in reasonably good shape. 
 
Specific mass chain evaluations are being undertaken by some of the new evaluators in 
conjunction with their mentors: 
 Argentina; Marti, Achtenberg and Capurro, A = 178 (January 2006), 191 (July 2007), 193, 

(February 2008); A = 178, 191 shared with the Brazilian group (Browne (LBNL), mentor). 
 Austria, IAEA; Abriola, A = 96 (Sonzogni (BNL), mentor). 

Brazil; Vanin and Castro (have left the programme), A = 178, 191 shared with the 
Argentine group (Browne (BNL), mentor). 
Bulgaria; Balabanski and Lalkovski, A = 112, 200 (De Frenne (Ghent) and Kondev (ANL), 
mentors). 
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 India; Gopal Mukherjee, A = 95 (Sonzogni (BNL), mentor); 
  Swapan Basu, A = 150 (Sonzogni (BNL), mentor); 
  Mohini Gupta, A = 266-294 update, 260-265 (Burrows (BNL), mentor). 
 USA; Nica, A = 140, 147 (Burrows (BNL), mentor). 
 
The average time between evaluations of a particular mass chain is approximately 8 years. 
Specific Network contributions remain 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 continues to wane, and remains a serious cause for concern. 
 
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. 
 
8.  Horizontal Evaluations 
 
8.1.  Atomic masses (J. Blachot (CEA, Bruyères-le-Châtel)) 
 
Blachot noted the publication of the most recent 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, and can be used in conjunction with NUCWin to produce a chart of the nuclides and 
display other information. However, the future of both databases is uncertain because of 
Georges Audi’s forthcoming retirement. Litvinov expressed a significant GSI interest in AME, 
and outlined plans that were being formulated to ensure the long-term survival of AME within 
Europe beyond 2008. 
 
8.2.   Nuclear data activities at Manipal University, June 2005 to June 2007 (A.L. Nichols 
(IAEA)) – see also Annex 6 
 
Nuclear data studies at Manipal University embrace agreed super-heavy mass chain evaluations 
for ENSDF (see Annex 5), and the recent initiation of a research programme on the application of 
covariance error matrices to nuclear data assessments and evaluations (latter launched in 
conjunction with BARC). 
 
Consideration is also being given to atomic and nuclear data/life science projects on radiation 
damage to DNA and nanodosimeters. Ideas for new atomic and nuclear data collaborations would 
be most welcome for discussion and development to project status. 
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8.3. Analyses of ENSDF (I. Mitropolsky (PNPI)) 
 
Statistical analyses have been carried out on the adopted levels and associated gamma transitions 
to be found in ENSDF (2005 version). There are 2931 sets of adopted levels, of which 1830 sets 
contain level schemes with allocated transitions; 138617 individual levels are contained within 
these 1830 sets of adopted levels; 40235 levels have no population/depopulation gamma 
transitions, and 17539 levels have only one such transition. 40Ca contains the greatest number of 
levels with 578. Finally, the number of allocated gamma transitions is 204708; 53Mn contains as 
many as 1319 gamma transitions, while 55Mn contains 1130 gamma transitions. 
 
8.4.  Rotational bands in odd mass nuclei (K. Stroganova (PNPI)) 
 
Software has been developed to define and assess the rotational bands in odd mass nuclei 
(K > ½). The RotB code is based on parameterization by means of the Bohr-Mottelson 
polynomial formula and the variable moments of inertia model (VMI), and was demonstrated to 
the meeting. 
 
9.  NSDD – Other Topics and Issues 
 
9.1.  NSR (J.K. Tuli (NNDC, BNL)) 
 
From June 2005 to May 2007, 8581 new references have been added to the NSR database (giving 
a sum total of 189380 entries); NSR has received 305986 web queries in this same period of time. 
IAEA has taken over responsibility for the preparation of the keywords for the European journals 
Nuclear Physics A, Eur. Phys. J. A and Physics Letters B; preliminary files are prepared and 
e-mailed to the Nuclear Data Section (Kellett) for key wording. 
 
ACTION: IAEA-NDS to bring NSR key-wording responsibilities in-line with NNDC key-
wording timetable. 
 
Changes have been made to the subject indexing program, including selector tags, reaction 
strings, multiple selectors and the calculation of daughter nuclides indexed on the basis of 
radioactivity keywords. Other modifications include author indexing with two initials (rather than 
only one), full listing of matching names, and more comprehensive search procedures. Winchell 
(NSR database manager) has taken leave of absence from BNL, and has been replaced by 
Manojeet Bhattacharya. 
 
9.2.  XUNDL (B. Singh (McMaster University)) – see also Annex 6 
 
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 Singh (see also Annex 6): 

 2225 datasets (on 31 May 2007), data for 1345 nuclides spread over 253 A-chains; covers 
publications from 1995 to date, with much of the work carried out by undergraduate 
students (plus input from specific members of the NSDD network). 
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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. Singh also noted that XUNDL datasets are regularly used by 
ENSDF mass chain evaluators to help speed up their evaluation efforts. 
 
Consider one or two papers per mass chain per year in the most active regions, and a full ENSDF 
evaluation every 10 to 12 years (rather than every 4 or 5 years). These statistics imply that 
XUNDL is a useful activity to maintain, and can be quickly used to identify new nuclides. Singh 
also pointed out that the maintenance of XUNDL within the next three years will require the 
participation of other nuclear data centres to replace McMaster University. 
 
9.3.  ENDF/B-VII.0 and ENSDF (P. Obložinský and A. Sonzogni (NNDC, BNL)) 
 
The US Evaluated Nuclear Data File has been assembled over the previous four years, and was 
released as ENDF/B-VII.0 in December 2006. All details of this nuclear applications library were 
published in an extensive paper (48 co-authors in Nuclear Data Sheets, 107, 2006, 2931- 3060). 
The decay data library is based almost exclusively on the contents of ENSDF (adopted data for 
3,838 nuclides) – these data have also been benchmarked for decay heat calculations and delayed 
neutron emissions. 
 
Many of the cross-section evaluations are heavily based on nuclear model calculations, and such 
an approach does require a sound knowledge of the discrete energy levels and decay schemes of 
the various nuclides. ENDF/B-VII evaluators have taken these data most conveniently from RIPL 
(Reference Input Parameter Library, assembled by the IAEA through a series of coordinated 
research projects), as extracted or adequately estimated from ENSDF. Thus, realistic decay 
schemes are derived from ENSDF and used to calculate cross sections for the population of low-
lying levels – important for both isomeric and gamma-production cross sections. Other data 
required in such calculations include Q-values, deformation parameters, collective levels and 
internal conversion coefficients. 
 
10.  ENSDF Customer Services 
 
10.1.  Analysis and utility codes (J.K. Tuli (NNDC, BNL)) – see also Annex 6 
 
Burrows (NNDC, BNL) has continued to develop and improve an extensive set of NSDD 
analysis and utility codes. All of these codes have been converted to FORTRAN 95 (see Annex 
6):  

a) ALPHAD, ComTrans, FMTCHK, ENSDAT, GTOL, NSDFLIB, PANDORA and 
RULER have been distributed; 

b) in-house testing continues with the remaining programs before distribution; 
c) with the exception of RADLIST, all ANSI, Open-VMS, Linux and MS Windows 

version are current; 
d) Compaq/Digital Visual FORTRAN used for Windows, and Lahey/Fujitsu FORTRAN 

95 for Linux. 
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The development and modification of specific analysis codes were also defined as follows: 

 BrICC 2.0 – Band-Raman ICCs with “frozen orbital” hole approximation has been 
distributed; 

 ENSDAT – updated; 
 FMTCHK – various upgrades and corrections, including recognition of BrICC outputs; 
 GAMUT – to be undertaken by LBNL (Action); 
 GTOL – possible machine-dependent precision problem; 
 HSICC – problem of creating new records when gamma energy is below subshell 

binding energy (further testing required); 
 LOGFT – logic added for 3rd and higher order beta transitions; 
 PANDORA – dimensions increased in GAMINT, and other modifications; 
 RADLIST – updated to handle BrICC outputs; 

 RULER – corrected initialization problem (sometimes caused program to skip 
calculations). 

 
ACTION: Firestone to provide a new version of GAMUT – either update code within three 
months (by October 2007) and send to NNDC, or send unmodified code to NNDC. 
 
10.2.  Nuclear Wallet Cards (J.K. Tuli (NNDC, BNL)) 
 
Tuli reported that ~ 5000 of 10000 copies of Nuclear Wallet Cards, 7th Edition, have been 
distributed on request to APS, DNP and European Physics Societies. The 6th Edition of Nuclear 
Wallet Cards 2000, has been archived by NNDC because the recommended half-lives have been 
officially adopted as standards for USDoE nuclear materials inventory control.  
 
Nuclear Wallet Cards for Radioactive Nuclides, March 2004, was also noted (stocks exhausted) – 
contains a limited number of radionuclides (half-lives > 1 hour), and was issued for applications 
involving US Homeland Security.  
 
10.3. Nuclear Data Sheets (J.K. Tuli (NNDC, BNL)) 
 
Tuli noted that a new issuing structure had been adopted by Elsevier – only one volume per year 
consisting of 12 issues totalling approximately 2800 pages. One issue per year will be devoted to 
reaction data (issue that was originally Recent References). Elsevier had held a journal editors’ 
workshop, and expressed their contentment with Nuclear Data Sheets. Tuli also stated that the 
previous backlog of completed mass chain evaluations had been fully cleared, and efforts would 
continue to modernize the presentational features of the journal (see also Section 2.3). 
 
ACTION: Tuli to discuss with Elsevier whether they could make introductory material on 
NSDD available on their web site. 
 
10.4. NuDat-2.3 (A. Sonzogni (NNDC, BNL)) 
 
Sonzogni described specific features of the most recently launched version of NuDat in March 
2007 (NuDat-2.3): 
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 handling and depiction of uncertainties; 
introduction of a glossary; 
suppression of upper/lower limit data; 
triple-gamma coincidence data can be identified (any Z, A, N); 
selection of individual data sets for retrieval; 
3166 nuclides contained within NuDat-2.3. 
 

Development studies will continue on ways of displaying the ENSDF data by means of NuDat 
and improve user accessibility. User requests would be most warmly welcomed. 
 
ACTION: Sonzogni (NNDC, BNL) to introduce “±” symbol into the ‘non-standard’ layout of 
ENSDF data with respect to expressing uncertainties (e.g., ± 1.5). 
 
ACTION: Sonzogni (NNDC, BNL) to acknowledge ENSDF as the main data source for NuDat 
in a suitable manner (e.g., at the bottom of the main web page). 
 
11.  Overall Recommendations and Conclusions 

1. Groups will continue to be considered for inclusion in the Network based upon the 
development of their evaluation programmes and involvement in NSDD evaluation 
activities. 

2. The Network strongly endorsed the sponsorship of NSDD evaluators’ workshops at ICTP, 
Trieste, Italy, with a further 2-week workshop scheduled for 28 April – 9 May 2008. 

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

4. 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. 

5. Acknowledgement of ENSDF as the main data source for NuDat should be appropriately 
cited (e.g., on the main NuDat we page). 

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

 - continue to pursue initiatives to improve non-North American contributions to the 
ENSDF mass chain evaluations, 
- invite relevant specialists/managers to the next NSDD Evaluators’ Network meeting 
(April/May 2009). 

7. All Network participants should formulate and implement methods to improve/expand 
mass chain evaluations from within their own countries, including the identification of 
contributions from other research institutes. 

8. Final points of note were that the next meeting of the International Network of NSDD 
Evaluators will be held in March/April 2009 at IAEA Headquarters, Vienna, Austria; and 
that Kibédi registered the strong interest of ANU to host the 2011 meeting in Canberra, 
Australia.



- 33 - 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEXES 



- 34 - 

 



- 35 - 

ANNEX 1 
LIST OF PARTICIPANTS 

 
ARGENTINA 
 
Guillermo V. MARTÍ 
Dpto. de Física – Lab. TANDAR   Phone: +54 11 6772 7073 
Centro Atómico Constituyentes (CAC)  Fax:  +54 11 6772 7121 
Comisión Nacional de Energía Atómica  E-mail: Marti@tandar.cnea.gov.ar 
  (CNEA) 
Avda. Gral. Paz 1499 
Pdo. de Gral. San Martín 
(1650) Prov. de Buenos Aires 
 
AUSTRALIA 
 
Tibor T. KIBÉDI 
Department of Nuclear Physics   Phone: +61 2 61252093 
Research School of Physical Sciences  Mobile: +61 4 16249650 
and Engineering      Fax:  +61 2 61250748 
Australian National University   E-mail: Tibor.Kibedi@anu.edu.au 
Canberra, ACT 0200 
 
BELGIUM 
 
Denis J.A. DE FRENNE 
Subatomaire en Stralingsfysica   Phone: +32 9 264 6535 
(Dept. Subatomic and Radiation Physics)  Fax:  +32 9 264 6697 
Universiteit Gent      E-mail: Denis.DeFrenne@UGent.be 
86, Proeftuinstraat 
9000 Gent 
 
BULGARIA 
 
Dimiter L. BALABANSKI 
Scientific Research Sector    Phone: +359 2 6256 834 
University of Sofia     Fax:  +359 2 9625 276 
D. Tsaukov Str. 10     E-mail: Mitak@phys.uni-sofia.bg 
1164 Sofia       E-mail: Dimiter.Balabanski@unicam.it 
 
CANADA 
 
Balraj SINGH 
Department of Physics and Astronomy  Phone: +1 905 525 9140 ext. 23345 
A.N. Bourns Science Building 241   Fax:  +1 905 546 1252 
McMaster University      E-mail: ndgroup@mcmaster.ca 
1280 Main Street West      
Hamilton, Ontario L8S 4M1 
 



- 36 - 

CHINA 
 
HUO Junde 
Department of Physics     Phone: +86 431 849 8039 
Jilin University      Fax:  +86 431 849 8000 
119 Jirfang Road      Fax:  +86 431 894 1554 
130023 Changchun     E-mail: jdhuo@mail.jlu.edu.cn 
        E-mail: jdhuo191@sina.com 
 
FRANCE 
 
Jean BLACHOT 
8, place du Marronnier     Phone: +33 4 76754507 
38120 St Egrève      E-mail: JBlacho@cea.fr 
        E-mail: Jean.Blachot@wanadoo.fr 
 
INDIA 
 
Ashok Kumar JAIN 
Department of Physics     Phone: +91 1332 285753 
Indian Institute of Technology   Fax:  +91 1332 273560 
Roorkee – 247 667, Uttaranchal   E-mail: ajainfph@iitr.ernet.in 
 
JAPAN 
 
Jun-ichi KATAKURA 
Department of Nuclear Energy System  Phone: +81 29 282 5480 
Nuclear Data Center     Fax:  +81 29 282 5766 
Japan Atomic Energy Agency    E-mail: katakura.junichi@jaea.go.jp 
Shirakata Shirane 2-4 
Tokai-mura, Naka-gun 
Ibaraki-ken 319-1195 
 
RUSSIA 
 
Ivan A. MITROPOLSKY 
Petersburg Nuclear Physics Institute  Phone: +7 81371 46044 
Orlova Roscha, Gatchina    Fax:  +7 81371 31347 
Leningrad district, 188300    E-mail: Mitrplsk@pnpi.spb.ru 
 
UNITED STATES OF AMERICA 
 
Pavel OBLOŽINSKÝ 
National Nuclear Data Center   Phone: +1 631 344 2814 
Brookhaven National Laboratory   Mobile: +1 631 4550640 
Building 197D      Fax:  +1 631 344 2806 
P.O. Box 5000      E-mail: Oblozinsky@bnl.gov 
Upton, NY 11973-5000    Web:  www.nndc.bnl.gov 



- 37 - 

UNITED STATES OF AMERICA (cont’d) 
 
Jagdish K. TULI 
National Nuclear Data Center    Phone: +1 631 344 5080 
Brookhaven National Laboratory   Fax:  +1 631 344 2806 
Building 197D      E-mail: Tuli@bnl.gov 
P.O. Box 5000      Web:  www.nndc.bnl.gov 
Upton, NY 11973-5000  
 
Coral M. BAGLIN (Ms) 
Lawrence Berkeley National Laboratory  Phone: +1 408 779 4796 
University of California     Fax:  +1 510 486 5757 
1 Cyclotron Road, M/S 88RO192   E-mail: Baglin@lbl.gov 
Berkeley, CA 94720-8101 
 
John H. KELLEY 
Physics Department     Phone: +1 919 660 2631 
Triangle Universities Nuclear Laboratory  Fax:  +1 919 660 2634 
Duke University      E-mail: Kelley@tunl.duke.edu 
P.O. Box 90308 
Durham, NC 27708-0308 
 
Filip G. KONDEV 
Nuclear Data Program     Phone: +1 630 252 4484 
Nuclear Engineering Division    Phone: +1 630 252 1671 (Secretary) 
Argonne National Laboratory    Fax:  +1 630 252 4978 
Bld. 362/B117      E-mail: Kondev@anl.gov 
9700 South Cass Avenue 
Argonne, IL 60439 
 
Ninel NICA 
Cyclotron Institute     Phone: +1 979 845 1411 
Texas A&M University     Fax:  +1 979 845 1899 
College Station      E-mail: nica@comp.tamu.edu 
TX 77843-3366 
 
Alejandro SONZOGNI 
National Nuclear Data Center    Phone: +1 631 344 5334 
Brookhaven National Laboratory   Fax:  +1 631 344 2806 
Building 197D      E-mail: Sonzogni@bnl.gov 
P.O. Box 5000 
Upton, NY 11973-5000 
 



- 38 - 

ADVISORS/OBSERVERS 
 
FINLAND 
 
Heikki PENTTILÄ 
Department of Physics     Phone: +358 1 2602460 
P.O. Box 35 YFL      Fax:  +358 14 2602351 
University of Jyväskylä     E-mail: heikki.penttila@phys.jyu.fi 
FI-40014 Jyväskylä 
 
GERMANY 
 
Yuri LITVINOV 
Gesellschaft für Schwerionenforschung mbH Phone: +49 6159 71 2142 
(GSI)        Fax:  +49 6159 71 2902 
Planckstrasse 1      E-mail: Y.Litvinov@gsi.de 
D-64291 Darmstadt      
 
RUSSIA 
 
Yuri L. KHAZOV 
Petersburg Nuclear Physics Institute  Phone: +7 81371 46001 
Orlova Roscha, Gatchina    Fax:  +7 81371 36051 
Leningrad district, 188300     
 
Alexander A. RODIONOV 
Petersburg Nuclear Physics Institute  Phone: +7 81371 46001 
Orlova Roscha, Gatchina    Fax:  +7 81371 36051 
Leningrad district, 188300    E-mail: oz@rambler.ru 
 
Sergey L. SAKHAROV 
Petersburg Nuclear Physics Institute  Phone: +7 81371 46001 
Orlova Roscha, Gatchina    Fax:  +7 81371 36051 
Leningrad district, 188300     
 
Ludmila P. KABINA (Ms) 
Petersburg Nuclear Physics Institute  Phone: +7 81371 46001 
Orlova Roscha, Gatchina    Fax:  +7 81371 36051 
Leningrad district, 188300     
 
Tatiana M. TYUKAVINA (Ms) 
Petersburg Nuclear Physics Institute  Phone: +7 81371 46001 
Orlova Roscha, Gatchina    Fax:  +7 81371 36051 
Leningrad district, 188300     
 
Katya STROGANOVA (Ms) 
Petersburg Nuclear Physics Institute  Phone: +7 81371 46001 
Orlova Roscha, Gatchina    Fax:  +7 81371 36051 
Leningrad district, 188300     



- 39 - 

RUSSIA (cont’d) 
 
Malvina TRZHASKOVSKAYA (Ms) 
Petersburg Nuclear Physics Institute  Phone: +7 81371 46001 
Orlova Roscha, Gatchina    Fax:  +7 81371 36051 
Leningrad district, 188300     
 
Valery CHECHEV 
V.G. Khlopin Radium Institute   Phone: +7 812 247 3706 
2-nd Moorinskiy Prospect, b.28   Fax:  +7 812 247 8095 
St. Petersburg, 194021      E-mail: chechev@atom.nw.ru 
 
 
IAEA, Vienna, AUSTRIA 
 
Alan L. NICHOLS 
Head, Nuclear Data Section    Phone: +43 1 2600 21709 
P.O. Box 100, Wagramer Strasse 5   Fax:  +43 1 26007 
A-1400 Vienna      E-mail: A.Nichols@iaea.org 



- 40 - 

APOLOGIES FOR ABSENCE 
 
BULGARIA 
 
Stefan P. LALKOVSKI    Phone:  
Department of Atomic Physics   Fax:  
Faculty of Physics     E-mail: stl@phys.uni-sofia.bg 
University of Sofia 
5 James Bourchier Blvd. 
1164 Sofia 
 
CHINA 
 
HUANG Xiaolong 
China Nuclear Data Center    Phone: +86 10 6935 7830 
China Institute of Atomic Energy (CIAE)  Mobile: +86 13611301425 
P.O. Box 275 (41)     Fax:  +86 10 6935 7008 
Beijing 102413      E-mail: HuangXl@iris.ciae.ac.cn 
 
FRANCE 
 
Marie-Martine BÉ (Ms) 
Laboratoire National Henri Becquerel  Phone: +33 1 69084641 
CEA-Centre d’Etudes de Saclay   Fax:  +33 1 690 82619 
91191 Gif-sur-Yvette Cedex    E-mail: Marie-Martine.Be@cea.fr 
 
INDIA 
 
Mohini GUPTA (Ms) 
Manipal Academy of Higher Education  Phone: +91 22 2202 8104 
University Building     Fax:  +91 22 2283 3977 
Madhav Nagar      E-mail: mohini.gupta@manipal.edu 
Manipal – 576 104, Karnataka 
 
Gopal MUKHERJEE 
Physics Division      Phone: +91-33-2337-1230, Extn 2315 
Variable Energy Cyclotron Centre   Fax:  +91-33-2337-6871 
1/AF Bidhan Nagar, Saltlake    E-mail: gopal@veccal.ernet.in 
Kolkata - 700064 
West Bengal 
 
KUWAIT 
 
Ameenah R. FARHAN (Ms) 
Physics Department     Phone: +965 4849553 
Nuclear Data Center     Fax:  +965 4819374 
University of Kuwait     E-mail: Ameenah@kuc01.kuniv.edu.kw 
P.O. Box 5969 
13060 Safat 



- 41 - 

UNITED KINGDOM 
 
Nicholas J. STONE 
Physics Department     Phone: +1 865 576 8763 
University of Oxford     Fax:  +44 1865 272400 
12 Parks Road      Fax:  +1 865 576 5780 
Oxford OX1 3RH      E-mail: n.stone@physics.ox.ac.uk 
        E-mail: n.stone1@physics.ox.ac.uk 
        E-mail: stone@mail.phy.ornl.gov 
 
UNITED STATES OF AMERICA 
 
Edgardo BROWNE-MORENO 
Nuclear Science Division    Phone: +1 510 486 7647 
Lawrence Berkeley National Laboratory  Fax:  +1 510 486 5757 
University of California     E-mail: EBrowne@lbl.gov 
1 Cyclotron Road, M/S 88RO192 
Berkeley, CA 94720-8101 
 
Charles W. REICH 
Idaho National Laboratory    Phone: +1 208 343 3587 
2837 Snowflake Drive     Fax:  +1 208 334 9575 
Boise        E-mail: cwreich@interplus.net 
ID83706 
 
John L. WOOD 
School of Physics, W507    Phone: +1 404 894 5262 
Georgia Institute of Technology   Fax:  +1 404 894 9958 
837 State St.       E-mail: JW20@prism.gatech.edu 
Atlanta, GA 30332-0430 
 
IAEA, Vienna, AUSTRIA 
 
Daniel H. ABRIOLA 
Nuclear Data Section     Phone: +43 1 2600 21712 
P.O. Box 100, Wagramer Strasse 5   Fax:  +43 1 26007 
A-1400 Vienna      E-mail: D.Abriola@iaea.org 
 



- 42 - 

 
 



- 43 - 

ANNEX 2 
17th Meeting of the 

Nuclear Structure and decay Data (NSDD) Network 
 

Petersburg Nuclear Physics Institute, St. Petersburg, Russia 
11-15 June 2007 

 
AGENDA 

 
Monday, 11 June 2007 
 
08:30-09:00  Arrival 
 
09:00-9:30  Introduction 

• Welcome remarks  
 - Ivan Mitropolsky (PNPI) 
 - Alan Nichols (IAEA) 

• Remarks by the organizer (Ivan Mitropolsky) 
• Meeting Chairman  
• Adoption of Agenda (Chairman) 
• Apologies for absence – received from Daniel Abriola, Marie-Martine Bé, 

Ameenah Farhan, Mohini Gupta, Gopal Mukherjee, Charlie Reich, Nick 
Stone, John Wood, Huang Xiaolong 

 
09:30-10:30 Technical Discussions (see list below) 
 
10:30-11:00 Coffee Break 
 
11:00-17:30 Technical Discussions (see list below) 
 
12:30-14:00 Lunch 
 
15:30-16:00 Coffee Break 
 
 
19:00-21:00  Reception  
 
 
Tuesday, 12 June 2007 
 
09:00-17:30 Technical Discussions, or until finish (see list below) 
 
10:30-11:00 Coffee Break 
 
12:30-14:00 Lunch 
 
15:30-16:00 Coffee Break 
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Technical Discussions - Monday 09:30-17:30, and Tuesday 09:00-17:30 (or until finish) 
 

Discussion topics – leaders: 
 
Cluster emissions in ENSDF, Alejandro Sonzogni (BNL) 15 mins 
 
Nuclear Wallet Cards and ENSDF compatibility, Alejandro Sonzogni (BNL) 10 mins 
 
Modernization of ENSDF, Balraj Singh (McMaster) 20 mins 
 
Action 34 – revision of rules # 37, 38, 39 for spin-parity assignments, 5 mins 
Balraj Singh (McMaster), Filip Kondev (ANL) 
 
Action 34 - Band labels and configurations in ENSDF, 30 mins 
Balraj Singh (McMaster), Filip Kondev (ANL) 
 
Action 34 - Transition quadrupole moments, 30 mins 
Filip Kondev (ANL), Balraj Singh (McMaster) 
 
ENSDF editor, Alejandro Sonzogni (BNL) 30 mins 
 
Precise internal conversion measurements as tests of internal conversion theory, 30 mins 
Ninel Nica (Texas A&M) 
 
Errors in ENSDF, G.I. Shulyak (PNPI) 15 mins 
 
ENSDF evaluator’s toolbox, G.I. Shulyak (PNPI) 20 mins 
 
Internal conversion coefficients (BrIcc), Tibor Kibédi (ANU) 40 mins 
 program developments, high-precision ICCs, web interface 
 future plans: E0 and mixed E0 + M1 + E2 transitions;  
 X-ray and Auger energies and intensities;  
 utility program for mixing ratios  
 
K-isomers, F. Kondev (ANL) 15 mins 
 
Transition rates for magnetic dipole transitions, Balraj Singh (McMaster) 20 mins 
 
ENSDF format and evaluation philosophy/policies 30 mins 
- changes to format and reminders concerning evaluation procedures, 
Jagdish Tuli (BNL) 
 
RULER code, Jagdish Tuli (BNL) 10 mins 
 
Distribution of digits in errors, S.L. Sakharov (PNPI) 20 mins 
 
3.5-eV state of 229Th, S.L. Sakharov (PNPI) 20 mins 
 
ENSDF procedures manual(s): promulgation on the web, Tibor Kibédi (ANU) 10 mins 
 
B(E2) and ββ decay, Alejandro Sonzogni (BNL) 30 mins 
 
Other topics? 
 
General Discussions (all) 
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Wednesday, 13 June 2007 
(attendance of Drs. Y. Litvinov (GSI, Germany) and H. Penttilä (University of Jyväskylä, Finland)) 
 
09:00-9:30 Actions from Previous Meetings 
 
09:30-10:30 Reports by Evaluation Centres 
   NSDD activities and ENSDF evaluators’ reports (all centres – 5-10 mins each) 
 NNDC (including work of Nica, Reich and Browne) 
 IAEA-NDS 
 ORNL 
 LBNL 
 TUNL 
 ANL 
 
10:30-11:00 Coffee Break 
 
11:00-12:30 Reports by Evaluation Centres (cont.) 
   NSDD activities and ENSDF evaluators’ reports (all centres – 5-10 mins each) 
 McMaster University 
 PNPI, St Petersburg 
 CEA Bruyères-le-Châtel 
 Gent University 
 JAEA 
 Institute of Atomic Energy, Beijing 
 Jilin University 
 IIT, Roorkee, India (and Manipal, India) 
 
12:30-14:00 Lunch 
 
14:00-15:00 Reports by Evaluation Centres (cont.) 
   NSDD activities and ENSDF evaluators’ reports (all centres – 5-10 mins each) 
 Nuclear Data Project, Kuwait 
 ANU, Canberra 
 Others 

 
15:00-15:30 Coffee Break 
 
15:30-17:00 Nuclear Data Programs 

• Report on the US Nuclear Data Program - P. Oblozinsky (BNL) 
• Report on the IAEA Nuclear Data Program - A. Nichols, (IAEA) 

o ENASDF-realted evaluations, 2005-07 
o IAEA-ICTP NSDD workshops 
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Thursday, 14 June 2007 
(attendance of Drs. Y. Litvinov (GSI, Germany) and H. Penttilä (University of Jyväskylä, 
Finland)) 
 
09:00-10:30 Mass Chain Evaluators: Problems and Opportunities (A. Nichols, leader) 
 USA - P. Oblozinsky (BNL) 
 Europe - D. Balabanski/Y. Litvinov/H. Penttilä 
 Russia - I. Mitropolsky (PNPI) 
 Japan – J. Katakura (JAEA) 
 India – A. Jain (IIT) 

others (all) 
 

10:30-11:00 Coffee Break 
 
11:00-12:30 Organisational Review (J. Tuli, BNL): 

• Activities, priorities and manpower 
o Summary of ENSDF evaluation status and activities in 2006-2007 
o Estimated manpower of each centre for future ENSDF evaluation  
o Future evaluations: priorities 

• Responsibilities of current groups  
• Due recognition of ENSDF inputs to other databases 

 
12:30-13:30 Lunch 
 
13:30-14:30 Horizontal Evaluations, including Needs and Plans 

• Atomic masses – J. Blachot (CEA Bruyères-le-Châtel) 
• Manipal University – A.L. Nichols (IAEA) 
• Analyses of ENSDF – I. Mitropolsky (PNPI) 
• Rotational bands in odd mass nuclei – K. Stroganova (PNPI) 
• others 

 
14:30-15:30 NSDD – Other topics and issues 

• NSR – Jagdish Tuli (BNL) 
• XUNDL – Balraj Singh (McMaster) 
• ENDF/B-VII.0 and ENSDF – P. Oblozinsky and A. Sonzogni (BNL) 
• others 

 
15:30-16:00 Coffee Break 
 
16:00-17:30 ENSDF Customer Services 

• Analysis and utility codes - J. Tuli (BNL) 
• Nuclear Wallet Cards - J. Tuli (BNL) 
• Nuclear Data Sheets - J. Tuli (BNL) 
• NuDat-2.3 - A. Sonzogni (BNL) 
 
 

19:00-22:00 Banquet (bus) 
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Friday, 15 June 2007 
 
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 Meeting adjournment 
 
12:30-14:00 Lunch 
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ANNEX 3 

EVALUATION RESPONSIBILITIES: ENSDF DATA EVALUATION CENTERS 

 

a.  National Nuclear Data Center 

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 

 
c. Isotopes Project 

Lawrence Berkeley National 
Laboratory 
Berkeley, CA 94720, U.S.A. 
Contact: R.M. Clark 
e-mail: RMClark@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, IL 60439-4815, U.S.A. 
Contact: F.G. Kondev 

          e-mail: kondev@ANL.Gov  
 
f. Indian Institute of Technology, 

Department of Physics, Roorkee 
Uttaranchal 247667 India 

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

g. 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 

 
h. Institute of Atomic Energy 

P.O. 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: jdhuo@mail.jlu.edu.cn 

 
i. Centre d'Etudes Nucleaires 

DRF-SPH 
Cedex No. 85 
F-38041 Grenoble Cedex, France 
Contact: J. Blachot 
e-mail: jblacho@cea.fr 
 

j. 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 
 

 
 

 k. Physics Department 
Kuwait University     
P.O. Box 5969 
Kuwait, Kuwait 
Contact: A. Farhan 
e-mail: Ameenah@ 

kuc01.kuniv.edu.kw 
 
l. 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 L8S 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. 
 

 

A-Chain Evaluation Responsibility 
 
Center Mass Chains 
a. US/NNDC 45-50,57,58,60-73(ex 62-64),82, 
  84-88,94-97,99,118,119,136-148,150, 
  152-165 (ex 164),230-240,>249 
b. US/NDP 241-249 
c. US/LBL 21-30,59,81,83,90-93,166-171, 
  180-193 (ex 188,190),210-217 
d. US/TUNL 2-20 
e. US/ANL 176-179,199-209 
f. India 218-229 

Center Mass Chains 
g. Russia/StP 130-135 
h. PRC 51-56,62,63,195-198 
i. France 101,104,107-109,111,113-117 
j. Japan 120-129 
k. Kuwait 74-80 
l. Belgium 102,103,105,106,110,112 
m. Canada 1,31-44,64,89,98,100,149, 

151,164,188,190,194 
n. Australia 172-175 
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ANNEX 4 

List of Completed, Continuous and New Actions (15 June 2007) 
 

No. Responsible Reason Action 
1 J. Tuli, 

BNL/NNDC 
Quality assurance test. Advise evaluators to run RADLIST, and 

comment on agreement of Q-value and 
sum of decay energies and X-ray 
intensities measured and calculated. 
Continuous action. 

2 J. Tuli, 
BNL/NNDC 

Priority list evaluations: 
has to be updated. 

Send yearly priority list for nuclide and 
mass chain ENSDF evaluations.  Add 
priority list of the NSDD TM and 
network document.  Continuous action. 

3 J. Tuli, 
BNL/NNDC 

Format and consistency 
problems could arise for 
certain horizontal 
evaluations. 

Co-ordinate horizontal and A-chain 
evaluators by means of procedures for 
inserting horizontal evaluations into 
ENSDF. Continuous action. 

4 BNL/NNDC ENSDF analysis and 
checking codes need to 
remain up to date with 
respect to formats, physics 
requirements, and the 
needs of the community. 

Update codes for approved format 
changes. Continuous action. 

5 All network 
participants 

Results of significant 
horizontal evaluations are 
not always incorporated 
into ENSDF in a timely 
manner. 

Keep abreast of activities in other areas 
where horizontal evaluations may be 
appropriate for incorporation into 
ENSDF.  Inform J. Tuli (who will 
maintain a list of horizontal evaluations 
on NNDC-NDSDD Web site).  
Continuous action. 

6 All network 
participants 

Highly-relevant 
information and data from 
some conferences, 
meetings and laboratory 
reports are not always 
available to NSR 
compilers in NNDC. 

Assist the NNDC in obtaining 
conference proceedings, meeting and 
laboratory reports for NSR.  Copy of 
unpublished conference reports 
containing significant NSDD 
contribution should be sent to D. 
Winchell.  Continuous action. 

7 IAEA/NDS Characteristics and 
parameters of NSDD 
network have to be 
regularly updated. 

Update NSDD network document 
regularly as INDC(NDS) report - 
publish electronically according to the 
latest changes as defined at the network 
meeting.  Continuous action – but last 
updated, March 2004. 

8 BNL/NNDC Publish versions of 
ENSDF are required. 

Continue journal "publication" of the 
mass chain evaluations.  Continuous 
action. 
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9 IAEA/NDS Co-ordinate network 

activities in the lengthy 
period between NSDD 
meetings. 

Nominate a chairman and deputy 
chairman for next NSDD meeting at the 
current NSDD meeting.  Continuous 
action. 

10 All network 
participants 

Misprints and errors found 
in NSR and ENSDF. 

Report all errors detected in NSR and 
ENSDF to NNDC as soon as they are 
found.  Continuous action. 

11 All ENSDF 
evaluators 

Accelerate the review 
process. 

Each ENSDF evaluator should be 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. 

12 BNL/NNDC Researchers are not 
familiar with ENSDF 
format. 

Promote the concept that researchers 
should supply data to the network in 
complete, tabular form.  Continuous 
action. 

13 All network 
participants 

Bring NSDD evaluation 
work to the attention of the 
nuclear community. 

Present network activities at different 
conferences and meetings.  Continuous 
action. 

14 All network 
participants 

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

15 J. Tuli, 
BNL/NNDC 

Encourage specific new 
measurements. 

Indicate in the abstract of an evaluation 
any critical problems in the data 
compared with the previous evaluation, 
gaps in the data, and discrepancies that 
could be resolved by new measurements.  
WITHDRAWN (in ENSDF procedures 
manual). 

16 Data centre 
managers 

Attract young scientists to 
data evaluations. 

Encourage evaluators to participate in 
research/evaluation of nuclear structure 
data.  Continuous action. 

17 All network 
participants 

Improve NSR. Send comments and suggestions on NSR 
improvements (indexing) to Manojeet 
Bhattacharya (NNDC).  Continuous 
action. 

18 BNL/NNDC Increase the accuracy of 
Auger electron and 
continuum beta-spectra. 

Improve ENSDF codes to provide more 
detailed presentations of Auger-electron 
and continuum beta spectra.  Progress to 
date by Kibedi/Burrows involves 
electron and X-ray spectra. 

19 All ENSDF 
evaluators 

Check validity of the rules. Inform NNDC when experimental results 
appear to contradict the rules.  
Continuous action. 

20 All network 
participants 

Improve quality of 
evaluations. 

Solicit potential non-network evaluation 
reserves, and send names to ENSDF 
manager (NNDC).  Continuous action. 
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21 McMaster 

University; 
BNL/NNDC; 
LBNL; and 
other 
evaluation 
centres 

Support new ENSDF 
evaluators. 

Provide local support and mentoring to 
new ENSDF evaluators of mass chain 
evaluations.  Continuous action. 

22 J. Tuli, 
BNL/NNDC 

Network should be made 
aware of needs of NSDD 
users. 

List of horizontal evaluation needs and 
on-going evaluation activities should be 
maintained through the NSDD network.  
Continuous action. 

23 All network 
participants 

Maintain up to date 
information on the 
Network. 

Review, modify and correct the contents 
of INDC(NDS)-421.  Continuous 
action 
(see also Action 7). 

24 Balraj Singh, 
McMaster; 
F. Kondev, 
ANL 

Data definition. 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 propose an additional Jπ rule for 
coupled bands, in addition to current 
rule #37 for other rotational bands (by 5 
November 2005). COMPLETED. 

25 T. Burrows, 
BNL/NNDC; 
T. Kibédi, 
ANU 

Preparation of new agreed 
data set. 

Provide BRICC program for ICC 
calculations, using the Band-Raman 
prescription with frozen orbital 
relativistic procedure (BNIT(2)), for 
network use (by 1 September 2005). 
[Sec. note: changed to 1 November 
2005]. COMPLETED. 

26 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. WITHDRAWN. 

27 T. Burrows, 
BNL/NNDC 

Improvements to codes. Explore possible improvements to 
GTOL, following on from studies at 
Petersburg Nuclear Physics Institute. 
COMPLETED. 

28 R. Firestone, 
LBNL 

Data development. Provide network with a new version of 
GAMUT by end of 2005.  
Update code (within 3 months, 
otherwise LBNL (Firestone) send code 
to NNDC. 
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29 IAEA/NDS; 

BNL/NNDC 
Seek support for mass 
chain evaluations. 

Invite relevant specialist/managers from 
most appropriate institutes to attend next 
NSDD meeting. COMPLETED. 

30 IAEA/NDS Seek support for mass 
chain evaluations. 

Explore/organise 1-day ad hoc meeting 
of 3 or 4 Directors/Heads of appropriate 
institutes to discuss NSDD and develop 
a coherent approach to EU funding. 
COMPLETED. 

31 J. Tuli, 
BNL/NNDC; 
A. Nichols, 
IAEA/NDS 

Seek support for mass 
chain evaluations. 

Following provision of information from 
N. Stone, write to interim Director of 
iThemba Labs, South Africa, to seek 
their involvement in NSDD. 
COMPLETED. 

32 J. Tuli, 
BNL/NNDC 

Evaluation 
responsibilities 

Send network members copy of 
Responsibilities table (by July 2005). 
COMPLETED. 

33 All network 
participants 

Evaluation 
responsibilities 

Correct Responsibilities table – send all 
changes to J. Tuli and A. Nichols (by 
mid-July 2005). COMPLETED. 

34 I. Mitropolsky, 
PNPI 

Possible venue for next 
NSDD meeting 
(May/June 2007). 

Assess PNPI costs on the basis of 
Agency rules for external meetings. 
COMPLETED. 

New 
35 A. Sonzogni, 

BNL/NNDC 
 Assemble and distribute statistics to 

support the proposal for the 
modification of ENSDF format to 
include cluster emission data. 

36 A. Sonzogni, 
BNL/NNDC 

 Provide NSDD evaluation centres with a 
list of radionuclides/details for which 
either t½, Jπ and/or decay modes differ 
between ENSDF and NWC. 

37 All network 
participants 

 Consider differences in nuclear 
properties between ENSDF and NWC, 
and adjust if deemed appropriate (after 
due consideration of evaluation effort 
for changes to ENSDF). 

38 All network 
participants 

 Provide Tuli/Balraj Singh with 
comments on the proposed 
improvements in level-scheme drawings 
and tables for Nuclear Data Sheets 
publication within 2 weeks of receipt of 
sample pages by e-mail. 

39 All network 
participants 

 Consider proposals of Singh/Kondev for 
the labelling of bands, configurations 
and cascades – follow established rules, 
and provide comments/criticisms. 
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40 A. Sonzogni, 

BNL/NNDC 
 Provide NSDD network with Java 

and Linux versions of ENSDF Editor 
by the end of 2008. 

41 All network 
participants 

 Use and comment on ENSDF Editor 
to Sonzogni. 

42 G. Shulyak, 
PNPI 

 Send list of errors found in ENSDF to 
Tuli by the end of July 2007. 

43 G. Shulyak, 
PNPI 

 Provide copy of PNPI Editor program 
to NNDC, BNL. 

44 B. Singh, 
McMaster 
University 

 Continue analysis of BM1W, and 
provide comprehensive 
recommendations to modify original 
Endt rules by the end of 2007. 

45 BNL/NNDC  Rationalise and create appropriate 
Web links for more convenient access 
to all available sources of information 
(including manuals and NSDD 
workshop material). 

46 All network 
participants 

 Provide Pritychenko with 
feedback/comments on Web sites 
devoted to B(E2) and ββ-decay. 

47 F. Kondev, 
ANL; 
D. Balabanski, 
University of 
Sofia 

 Coordinate preparation of an 
informative article about nuclear data 
evaluations to be published in 
appropriate literature/journals (article 
to be prepared for publication by mid-
2008). 

48 BNL/NNDC; 
IAEA-NDS 

 Continue to pursue initiatives to 
improve the non-USA/North America 
contributions to the ENSDF mass 
chain evaluations. 

49 D. Balabanski, 
University of 
Sofia 

 Explore methods of support for the 
establishment of ENSDF mass chain 
evaluations from within Europe. 

50 J. Tuli, 
BNL/NNDC;  
A. Nichols, 
IAEA/NDS 

 Assist in the various national 
initiatives to improve non-North 
American contributions to the 
ENSDF mass chain evaluations – e.g. 
EU FP7 Town meeting in Helsinki, 
September 2007. 

51 All network 
participants 

 Formulate and pursue methods to 
improve/expand mass chain 
contributions within their own 
countries. 
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52 A. Sonzogni, 

BNL/NNDC 
 NuDat: introduce ± symbol to the 

‘non-standard’ layout of ENSDF data 
with respect to uncertainty (e.g. ± 1.5).

53 A. Sonzogni, 
BNL/NNDC 

 NuDat: acknowledge ENSDF as the 
data source for NuDat (e.g. at bottom 
of main Web page). 

54 IAEA/NDS  Bring NSR key-wording 
responsibilities of NDS in-line with 
NNDC key-wording timetable. 

55 J. Tuli, 
BNL/NNDC 

 Approach Elsevier to make 
introductory material on NSDD 
available on their Web site. 
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ANNEX 5 
 

STATUS REPORTS OF EVALUATION CENTRES 
 
 

1. Report of the National Nuclear Data Center, P. Obložinský et al. ................................. 59 
 
2. Report of the IAEA Nuclear Data Section to the International Network of Nuclear 

Structure and Decay Data Evaluators for the period May 2005 – June 2007,  
A.L. Nichols ..................................................................................................................... 69 

 
3. Isotopes Project – Lawrence Berkeley National Laboratory (LBNL), R.M. Clark, 
 C. Baglin, M.S. Basunia, R.B. Firestone, Y. Ben-Dov, E. Browne, S.-C. Wu ................. 75 
 
4. Report to IAEA Advisory Group Meeting on Nuclear Structure and Decay Data 

Evaluators’ Network, TUNL Nuclear Data Evaluation Project, J.H. Kelley, 
E. Kwan, J. Purcell, C.G. Sheu ....................................................................................... 79 

 
5. Progress Report on Nuclear Structure and Decay Data Activities at the Argonne 

National Laboratory (ANL), F.G. Kondev...................................................................... 81 
 
6 Nuclear Data Project at McMaster University, Status Report: May 21, 2005 to 

May 31, 2007, B. Singh ................................................................................................... 85 
 
7. Petersburg Nuclear Physics Institute Data Centre – Status Report, 2005 – 2007, 
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8. France Group Status Report, J. Blachot.......................................................................... 91 
 
9. Status Report of Belgian Group, D.J.A. De Frenne........................................................ 93 
 
10. Status Report of Japanese Activities for Nuclear Structure and Decay Data 

Evaluation, J. Katakura................................................................................................... 95 
 
11. Status Report of the Nuclear Structure and Decay Data Evaluation in CNDC, 

Huang Xiaolong, Wu Zhendong ...................................................................................... 97 
 
12. Status Report of Mass Chain Evaluation, Huo Junde ................................................... 101 
 
13. Indian Institute of Technology Data Centre (IIT), Roorkee, India, A.K. Jain .............. 103 
 
14. Mass Chain Evaluations at Manipal University, Status Report,  

Mohini Gupta, T.W. Burrows ........................................................................................ 105 
 
15. Report of Mass Chain Evaluations, TANDAR Laboratory, G. Marti .......................... 107 
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