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Abstract

The Meeting was convened to assess needs and waymfrovement and development of the
EXFOR formats to meet future requirements. Padiaip reported the difficulties of coding complex
nuclear reaction and supplemental experimentakimdition in the present EXFOR exchange format,
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Introduction

A Consultants’ Meeting on “Further Development oKHOR” was held at IAEA Headquarters,
Vienna, Austria from 6 to 9 March 2012. Nine cotsuds M. Aikawa, D. Brown, E. Dupont,
S. Hlavac, M. Kato, A. Plompen, V. Pronyaev, O. \8Beter and N. Soppera have attended this
Meeting, the IAEA was represented by B. BraamsC&pote Noy, R. Forrest, N. Otuka, V. Semkova,
S. Simakov and V. Zerkin.

This Meeting was organised in accordance with renendation of the NRDC Technical Meeting
held 23-24 May 2011 in Viennatfp://www-nds.iaea.org/publications/indc/item.pk@P=indc-nds-
0593) with a main goal to assess needs and possibe wadevelop the EXFOR formats to meet
future requirements. Several specific issues wdFessed: how to make the EXFOR rather flexible
for extensions, universal coding of complex and hgwe nuclear reactions, review of existing and
potentially appropriate formats for exchange, gferand dissemination as well as software related
problems.

The Meeting was opened by R. Forrest, Head of Mudbata Section of the Department of Nuclear
Sciences and Applications of the IAEA by welcomthg participants and explaining the importance
of this Consultant's Meeting for the work of the d\ear Data Section (NDS). The objective and
outcomes of the Meeting were outlined by S. Simakseientific Officer of the Meeting). Then
participants elected S. Hlavac as a Chairman anBr@wn as a Rapporteur of the Meeting and
approved its Agenda (Appendix 1). The list of pap@nts and their affiliations are summarised in
Appendix 2.

During two and half days, participants gave pregt@ns (the summaries are collected below) and had
intensive discussions. The discussions resultedhén set of consolidated recommendations and
conclusions which are collected at the end ofdbisument.

The Nuclear Data Section acknowledged all partitipefor cooperation and contribution to the
Meeting.

Participant summaries and recommendations from indridual
contributions

Developing the XML Schema for Atoms, Molecules, an&olids (XSAMS)
B. Braams, Atomic and Molecular Data Unit within the | AEA Nuclear Data Section, | AEA

B. Braams described experience with the developraadtimplementation of XSAMS: the XML
Schema for Atoms, Molecules and Solitgd://www-amdis.iaea.org/xml/

The project that became XSAMS started in 2003 ahegeting of the International Atomic and
Molecular Data Centres Network, where a workingugravas formed to develop an Atomic and
Molecular Data Mark-up Language (AMDML). From th&rs the aim was to code all essential
physics of atomic, molecular and plasma-materigé¢raction (A+M+PMI) processes into XML.
During 2003-2009 the work was coordinated by IAE#d anvolved a small number of people: Yu.
Ralchenko (NIST), D. Schultz (ORNL, now UNT), M.-Dubernet, E. Roueff (UPMC Paris, Obs. de
Paris), D. Humbert, R. Clark (IAEA); later also IRoboda, S. Gagarin (VNIITF). The first public
release of XSAMS, version 0.1, took place in Septemn2009 and trial implementations were done
around that time for the Atomic Spectra Databasefat NIST, the Spectr-W3 database at VNIITF,
the ALADDIN database at IAEA and BASECOL at theiB&bservatory.

Efforts to implement XSAMS expanded greatly whea sechema was adopted by the Virtual Atomic
and Molecular Data Centre (VAMD®ww.vamdc.el, a European Union Framework-7 project that



brings together 21 partners (+3 external), pringdirdm astrophysics and astronomy, that are togethe
responsible for 19 relevant databases. The proj@stabout 3M Euro in funding for the period Jul
2009 - Dec 2012. VAMDC was created in order impletr& common interface and enable single
gueries across multiple databases and facilitati# plablishing and quality control. The development
of XSAMS beyond version 0.1 was led by VAMDC 201egent, and XSAMS-1.0 was adopted in
Feb 2012. The complete VAMDC-XSAMS schema may be unfb via
http://www.vamdc.eu/documents/standards/

In March 2012 the implementation status is thatV#lMDC partner databases now offer XSAMS
query and output options and access via the “VAMBQL Subset 2" (VSS2) query language.
However, on all databases the XSAMS and VSS2 optame still for developers only; proper user
experience is left for Q2-Q4 2012.

Some considerations for EXFOR based on the XSAM&®Bance have been offered. XSAMS is an
effort to encode all essential A+M physics. Theotietical basis is the many-electron Schroédinger
equation with known interactions, and generallyiagtree-Fock picture is available to classify esat

It all works best for atoms and is more difficuttr imolecules. Nuclear physics has not such a clear
theoretical basis and the classification of progegssan probably not be as detailed as is done for
atoms in XSAMS. Also XSAMS was designed for intexgbility among many different databases
that were quite separate originally; in the cas&X¥FOR one has a single database in a more tightly
organized community. Finally, the XSAMS implemeitatexperience was in all cases very valuable
for database developers as it forces precise $paaihs and helps to find errors. On the otherdhan
end user experience is still lacking in early 2012.

Thoughts on modernizing EXFOR
D. Brown, NNDC, Brookhaven, USA

D. Brown presented several reasons for modernEXiGOR (+ENDF) data formats, commenting that
many issues are common to both library formats.iefChamong the technical reasons given were
interoperability, extensibility and ease of usenew code packages. The ease of use should not be
overlooked because of the need to attract new mesnibehe field of nuclear data and a complex data
infrastructure can turn off any new users.

He then introduced the Generalized Nuclear Datal¥{sfdrmat, a hierarchical (XML) format for
evaluated reaction data and transport data. Heiaisoduced the Fudge package for manipulating,
translating and processing GND data. Both FudgeGND are open source and mostly use off-the-
shelf tools (xml validators, Python, matplotlib,mpy). The GND format can support evaluated
reaction data and either Monte Carlo or determmisansport data. Support is planned for nuclear
structure data (i.e. ENSDF) and experimental reaalata (i.e. EXFOR).

The GND/Fudge project has been proceeding for lguglyears at the ~1.5 FTE level. The work is
strongly leveraged with support from the US NatloNaclear Security Administration’s Advanced
Strategic Computing program (for modernizing theagaocessing codes), but most of the work went
into coding tools to work with ENDF and this funditame from the American Recovery and
Reinvestment Act of 2009.

The experience in transitioning the evaluated dataries from the ENDF format to the GND format
will inform any potential transition from the EXFORrmat to any new format. In particular,
CSEWG anticipates a transition period of as mucla atecade in which ENDF libraries will be
released in both new and old formats.

D. Brown also presented several concepts commdeNioF and EXFOR where common features
could be encapsulated in XML and shared. He agritbsv. Zerkin's assertion that the EXFOR data
hierarchy is solid and probably not in need of simn. However, the low-level data structures in
EXFOR and ENDF could easily be consolidated intngle format. He also presented some syntax
which could replace/supplement EXFOR REACTION feeld



Updating EXFOR - necessity or luxury
S. Hlavac, | nstitute of Physics, SAS, Bratidava, Slovakia

EXFOR has been in use for more than 40 years. stdesigned to exchange data on neutron induced
reactions, relevant for applications, between rarclgata centres. In low energy neutron induced
reactions only selected data types were collectetlc@ded. The situation changed, when charged
particle induced reactions started to be compiledEKFOR. The variety of data types and the
complexity of reactions increased dramatically dedause of this the coding of new data types has
become difficult. New data types for neutron indliceactions and covariances are also difficult to
include in the existing system.

The rigid format also represents a limitation, tlisa consequence of the information technology
available in the sixties. The EXFOR user commuh#yg changed too, from nuclear data experts to a
more academic community, which now produces theoritgjof charged particle data, and possibly
even the majority of all new nuclear data in EXFOR.

If the EXFOR system is to serve all potential fetwsers, it needs some modernisation, mainly
because of new types of data (covariances, conptia@actions ...), changing user community and
new available information technology.

Because there are now practically no limitationsniravailable information technology, many
limitations of existing system may be dropped asrfstance:

1. limitation to 80 columns,

2. allow for flexible free format input,

3. full text description whenever possible (instituteethod, detector, ...),

4. reaction coding close to standard usage in thefiiee,

5. standard units without special/multiple abbreviatio

6. allow for covariance coding and storage as weflage expansion.

It may be useful to replace the EXFOR text formahwan explicit hierarchical format, which should
already have supported infrastructure and be dfi [pigrformance. High energy and experimental
nuclear physics have a ready-made solution: ROGIE @ the solutions to modernise EXFOR may
be to develop an EXFOR application based on the R@&@mework.

Data in ROOT is stored as a binary hierarchy (simib HDF5) and is self describing so one can de-
serialize data simply and data in each file areraatically indexed for quick random access. ROOT
uses C++ but there are Python (pyROOT) and Rubppens.

ROOT is a complicated framework, but many of itpesrts would be useful: huge data storage, fast
access to data, flexibility and ease of extensiwhadvanced infrastructure. A system based on ROOT
may bring another advantage for user communityabge many experiments nowadays use ROOT
for the analysis of data, there are already advhwosers of ROOT in the nuclear data field. ROOT
drawbacks represent mainly migration to the newesygsand the need to acquire the necessary
expertise in using C++.

Comments on New EXFOR from experiences at NRDF
K. Kato, Hokkaido University, Japan

K.Kato compared EXFOR with a Japanese experimeeéaition database, NRDF (Nuclear Reaction
Data File) maintained by JCPRG (Sapporo). NRDF wrginally designed as a “self-developable”
and “self-explanative” database for experimentaarghd-particle induced nuclear reaction data
(CPND) by H. Tanaka et al. at the beginning of 07 realize this idea, the NRDF format has great
flexibility in description of numerical data as Wak experimental processes including experimental
condition, devices and methods by adopting XML figemat (e.g., RTY=FUSN) and adding various
free text explanation (e.g., RTY=FUSN; /defined aasum of evaporation residue cross sections
considering one and two nucleon emission channels/)



Following the experience, he stressed several pdhdt may be considered in development of a
successor to EXFOR:

« in NRDF, all are values in key-value pairs like XML (A=B). Therefore it has been very
easy to add items describing new attributes as experimental techniques are developed.

* 1in NRDF, various data characterized by very complicated equations and parameters
have been able to be kept by introducing free text information.

Thanks to these advantages, the NRDF system wasthg@xtended to photonuclear and medical
reaction data. Further extension is discussed tboshpaneeds of Japanese data, e.g.,
broadening/resolution effects on data, pion induceaction data for hyper-nucleus research (to
support Japanese hyper-nucleus program).

Since the NRDF library is a superset of the EXF@iraty for Japanese CPND, and the mapping is
not one-to-one, the original translator of complatdata from NRDF to EXFOR (NTX) didn’t work
successfully. To solve this problem JCPRG developENDEL (Aikawa's talk) which is a
compilation system for both the NRDF and EXFOR fatsn

A project to develop a new NRDF system startedhenbiasis of XML which is a desirable scheme to
describe various kinds of retrieval systems anderotbomputer programs running as WEB
applications.

New editor and XML format
M. Aikawa, Hokkaido University, Japan

M. Aikawa presented a talk about the HENDEL eddad the GSYS digitizer, which are software
constructed in JCPRG. The HENDEL editor is a webkelbadata input system. It is available on the
website fittp://www.jcprg.org/hendélbut restricted by ID and password at presenadisantages are
1) a standard web form interface, 2) easy and olsvio use, and 3) simultaneous output in both
EXFOR and NRDF, which is the JCPRG original databas

When compilers use the editor, they can avoid stgdformats and codes of EXFOR and NRDF
beforehand. Once data was saved on the editor creymmediately look over, check and modify it.
The editor is successful to reduce mistakes ingesmcodes and formats. The number of JCPRG
compilation since its construction in 2001 growardatically to over 800 entries so far.

On the contrary, there still remains a difficulty authors' proofreading in the JCPRG compilation
process. Neither EXFOR nor NRDF format is easytlierauthors to understand and confirm contents.
It is necessary for the process to create a momeahtreadable format, for example, a format using
understandable XML tags. JCPRG has a plan to ceeatav editor using the new format and an open
web-based environment "WEBBLEhtfp://cow.meme.hokudai.ac.jp/WebbleWorldPojtaihder the
collaboration with Meme Media Laboratory in Hokkaidniversity.

XML in the IAEA-NDS EXFOR-CINDA-ENDF database systems
V. Zerkin,NDS, | AEA, Austria

Topics
1. Using XML for loading databases in NDS systemsdgin002)
= My XML-SQL for loading databases: EXFOR, CINDA, ERD
= EXFOR relational database: schema and its refleatiany XML-SQL
2. EXFOR for end-users (output from NDS system)
3. EXFOR-XML (2009)
= Goal and basic principles
= Technical details and implementation
= Translation to an interactive “super-fancy” Htminglanguage XSL
= Release on Web (2011)



4,
5.

= Advantages, disadvantages and alternatives to XML
Software — deciding factor for migration from EXF@RXML
EXFOR “Standard” output
= Problems with EXFOR files for end-users
= EXFOR “Standard” output: goals, audience
= Basic principles: no pointers, no common blocksdintionaries, sorted columns,
identification for automatic processing
= EXFOR “Standard” output into Text and XML files

Summary

1.

“My XML-SQL". Here XML language is used as ‘a fornfor transferring data from
formatted text to a relational database. The maal ¢ to populate and update relational
databases. Using XML as an intermediate formahéndhain “EXFOR/ENDF/CINDA— C
programs— XML — Java program— SQL — Relational database” is just convenient and
rational from the practical view point to make fasuniversal, multi-platform
database/software system with limited man powershort time.

EXFOR was originally design as an EXchange FORmeawéen nuclear data centers - it was
not intended to be directly used by end-users (itat really suitable for them). Nuclear data
centers try to disseminate experimental data irfadh@s more convenient for end-users than
original EXFOR, namely: as various output formadles, plots. This is defined by users’
needs, requires software development and not alwagy to achieve. NDS Web system
offers number of output options, including variago of EXFOR-like formats with
information from dictionaries: EXFOR interpreted43), EXFOR interactive tree (X4z);
computational formats (C4, C5, Table) and plotsic&iNovember-2011, NDS Web system
provides also two types of XML output formats.

EXFOR/XML was developed as output from NDS EXFORtegn in 2009 as a pilot project.
Structure of this XML format is full equivalent t&XFOR structure. This allows
reconstructing initial EXFOR file from its XML prestation. It also includes information
from dictionaries (meaning of codes) and intergi@taof coded parameters. NDS Web
system also provides interpretation to interactidd@ML/CSS/JavaScript using XSL
(eXtensible_Stylesheet Language) transformatiomodiuction of XML as basic language for
EXFOR could have advantages and disadvantagestigalapurpose and price of full
implementation of such a project should be wellaratbod before further development.
EXFOR/XML (as well as original EXFOR) has a struetoriented to the logic of compilation
process, therefore end-user reading such filesttndsiow not only information from the
dictionary system, but also to understand strucamet links within the EXFOR file, such as:
common data, pointers, rules. It is difficult armché consuming; therefore for end-users a
“Standard” output from EXFOR system has to be medi The format proposed as
“Standard” output is much simpler then EXFOR with: pointers, no need in dictionaries, no
common blocks, sorted columns, etc. Software géingrautput in this format is ready, the
data in two forms (text and XML files) has beereofid by NDS Web system since 2011.

General conclusion

1.

2.

3.

Software infrastructure for producing XML on themant EXFOR exists. It can be used to
convert EXFOR + Dictionaries to any other formagl(ding, probably, ROOT)

Since 2011 two types of XML presentations of EXF@#Ra are available on the IAEA NDS
Web site

EXFOR XML Input and Output serve different purpoaesl are oriented to different users’
communities

There is not enough experience in using of exidEX§OR XML: both EXFOR XML
formats have still draft status. (No feedback fipotential users yet; questionable subject)
Technically migration of EXFOR to EXFOR-XML can dene, but with large investment in
the software development.



EXFOR as a comprehensive source of experimental reion data

A. Plompen, European Commission, DG Joint Research Centre, Nuclear Physics Unit, | nstitute for
Reference Materials and Measurements, Belgium

EXFOR as an experimental nuclear reaction datarlylas unique. It has public access and is thesbasi
for any high quality and comprehensive nuclear didi@ry. In particular, it serves the needs of
evaluators and validators of the nuclear data fibsaused by authorities, industry, engineers,
scientists and students active in important fi@flsocietal interest: safety, security and innavaif
nuclear energy, nuclear waste, medicine, mate@dad components research, nuclear science.
Improved evaluations and systematic validation wonbt be possible without a comprehensive
database of results from experiments. The datababe world-wide recognised tool for knowledge
preservation in the field of nuclear reaction expents and allows to capitalise on and save many
new investments in experiments and manpower. A btiaised approach to this database and high
standards for its contents are of the utmost ingpae for this “Mother of all nuclear reaction
libraries”.

The conception of EXFOR lies far in the past andpite the great foresight of its inventors and
developers, new demands and impressive softwamatawents in the past decade call for a careful
evaluation of the status of EXFOR and the servipewided with it. These services include the
services offered to the users and the servicesedff® the compilers and maintainers of the databas

The following recommendations are made:

1) Governance. For such an important database is&néal that a proper set of rules and goals
are laid down that are agreed by the internaticoahmunity and in particular the Nuclear
Reaction Data Centres. A strategy document is reduhat establishes which user groups the
library should serve and which services should beétained and developed. Purpose, scope,
quality, validation, interfaces and user-orientataye important keywords to be addressed in
such a document.

Feedback from users is now a weak point and a rdefbp a systematic approach to

establishing users interest and needs should ablissied (e.g. through an EXFOR user group
that periodically reviews the services that areergffi and providing recommendations for
improvements and new directions).

2) Accurate evaluations require considerable detadutilexperiments in EXFOR entries. The
Nuclear Physics Unit has a clear opinion aboutdhid materialised in the form of a template,
adopted by NRDC, specifying what should be detditedime-of-flight experiments. Similar
level of detail is needed for other measuremengs aetivation data. Data required to interpret
the data reported are often essential for a rasatiah: resolution functions, neutron spectra,
detector models. These may go into the databask ds be documented in an archive of
contributed documents.

3) Accurate evaluations require proper uncertaintie$ eovariances from experimental data.
These should be readily obtained from EXFOR. The afsthe “Guide for the expression of
uncertainty in measurementJGGM 100: 2008, www.bipm.org (2008), abbreviated as GUM)
should be promoted. It is general, applicable tofialds of measurement, precise and
concrete. Important organisations support it ared ghide is written in their name: BIPM,
IEC, IFCC, ISO, IUPAC, IUPAP, OIML. Of course theU®l leans heavily on first order
uncertainty propagation and does not warrant agaitsations where this is not applicable.
However, in combination with detailed reporting input quantities and measurement and
analysis expressions these situations are adeyguaeéred. In particular, we should adopt
and internalize the uncertainty concept of thatudwent, speak about knowable quantities
only, correlated/uncorrelated uncertainties, mase of TYPE A and TYPE B qualifications
(the latter can be considered default).

4) It is important to have mechanisms for correctiagad either because data rely on standards
that may evolve, or because of corrections andectian factors by evolving understanding
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about the experiment. Links between data setsnaperiant in order to establish the proper
weight of a given data set in an evaluation.

5) As an EXFOR user one should find what one needsvegys, b) easily, ¢) in the form of
choice. High standards should be maintained forviké-interface. This is what the new
generation is used to and expects from a highleldged field. Hard to understand features
should be avoided, flaws undermine confidence. €mauld not need be an expert of the
database to navigate the web interface. A gooléedearch feature would be a dramatic step
forward. A modern look to the page would also hé€gasy look, easy overview,
collapse/expand features).

6) Avoid overlap with other databases (ICSBEP, IRRPSIRIBAD, ...)
7) Nuclear reaction data embedded in special purpleseshould also be found in EXFOR.

Coding of complex reactions in EXFOR
V. Pronyaev, Nuclear Data Centre, | ngtitute of Physics and Power Engineering, Russia

The problems of complex reaction's coding (REACTIGNing, sub-fields SF5 to SF7) were
discussed. The complex reactions are consideredpastant for including for compilation in EXFOR
are new results obtained in the multi-detector, tipatametric measurements and measurements in
coincidences. There are many such data obtaingiffénent classical areas of interest such as pyma
and secondary fission product yields, their kinetieergies in coincidence with yields of prompt
fission neutrons. The other examples are reactibtight nuclei with sequential emission and break-
up reaction mechanisms, which, using known kinersatind position of the detector can be
experimentally separated (such’8g+n). Many charged particle reactions in the medand high
energy domain belong to the complex reaction cayeg®ith current development of the multi-
parameter and multi-coincidence measurement tesbnid multi-detector systems, etc.) more and
more results will appear. They are extremely imguarfor evaluators because they allow to test and
adjust parameters of nuclear models used in evatuat

The present structure of EXFOR has limited oppatyuior coding of complex reactions. It uses a
rather archaic system of codes in SF5 to SF7 diaties and their combinations, with no unique
definition of the reaction type, and requires coissis between all centers when new code is
introduced. Many complex reactions can not be ctadpn EXFOR at present.

A new scheme of the complex data coding is propokdd based on a detailed description of the
reaction string, including particles registerednermediate (when they are known from conservation
laws and kinematics of the reaction), observablegistered in the experiment and the
correlation/coincidences between the observablas. dbservables which can be now included are:
particles and nuclides, states, spins, energiggesanThis extended REACTION coding scheme is
much close to how the experiment was set-up.

Several examples of the coding are shown.

There are several advantages comparing to tharexigaction codings: it allows to compile results
of any multi-parameter, multi-coincidence measumsi®f any complexity of data without the long
procedure of approval of a new REACTION code, beeall combinations are in the “dictionary” by
default; the reaction description is fully compiged, there is nothing concerning the reactiontaad
reaction conditions that has to be given in fre¢ te

There are the following drawbacks in comparisonhvitie existing EXFOR reaction coding: (i)
problems in ,human-readable* presentation as A$&Xt files, in full detail; (ii) reactions, whichre
given in existing EXFOR format as the same (but suead using different observables in the
experiment) have different reaction string.
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EXFOR’ difficulties
S. Simakov, NDS, | AEA, Austria

EXFOR users are usually satisfied with a descrptiextual information and conventional
abbreviations given under the keywords like REFERENINSTITUTE, COMMENTS, SAMPLE in
the EXFOR Entries. However essential difficultieise when reading factual information such as a
description of nuclear reaction (coded as ReacBwring) and measured or deduced physical
quantities (reported in the DATA and COMMON blocks)

The specific inconveniences for users of reading tput formats X4+, X4+ (that reflect the

structure of exchange format X4):

— reaction stringis restricted to 55 characters and has a (FORTRANMgd format
A(a,b)B,SF5,SF6,SF7,SF8,SF9. The information allowed rhe# these subfields is one char
variable (coding word). These codings and their lwoations attempt to represent an increasing
diversity of experiments are regulated by the diwries. The most complicated one is #236
which allows as many as 1118 combinations in SFbH& codings have short names, are not
self-explanatory and explanations are not giverafioof them.

- COMMON and DATA blocks are separate parts of thé&yEfor storage of measured or derived
guantities. Physics/quantities are encrypted as@XFpecific codes and combinations (e.g.,
PAR, DA/CRL, D/A, REL, EN-SEC ...), that maybe conient for experienced compilers but
not for a user who has to read the original papentderstand the content of Entry.

Possible modernization of exchange format X4:

— principally, differentiation between (i) observablewhat is already known or is detected/fixed in
the experiment like target, incident particle, detd ejectiles or products including energy, angle,
combinations among them (coincidence) etc. - they well defined by physics, have
conventional abbreviations, are easily coded; anddérived physical quantities — what was
reported in the paper as quantitative charactesistif the reaction proceeding via pathway
specified in the experiment - they are derived frd@tector counts, processed and corrected to
derive a physical quantity which is independenthef measuring procedure but may have many
representations (even depend on the author prefren

— technically, replacement of the present A(a,b)B,SF5-9 string and COMMON/DATA blocks
by one (or two) block(s): reaction string/blockgleA{atr}(af{atr})C{atr}(b{atr})B{atr}) and
Quantities or DATA (grouped in classes accordinght® physical meaning, e.g. SIGMA{atr},
RESONANCE({atr}, LEVEL_DENSITY etc.). Usage of XMLethnology with flexible format
and option to describe the physical variable vigetiof attributes (ate named_parameter and
value) looks to be a possible new approach.

This may result in more flexibility for compilaticend more understanding for end-users of the coding
of Reaction and Quantities, since it allows (i) emoatural (accepted in physics) syntax for exchisiv
A(a,xb)C, compound A+a— C —B+b and other complex reactions; (ii) specificatioh all
parameters relevant for physical variables in onagichl place via attributes (e.g.,
Incident_Particle{type, energy, spin, ...}) or theiexperimentally fixed combination
(Correlation{ejectilel{energy, angle,..},ejectile2{},compound{resonance,spin,...}, ...}) that fully
specify reaction pathway and its unique probahil{iy) long named and human understandable
designations for quantities instead of short abbt®ns or code words; (iv) introduction of new
attributes for testing purpose without crashingcgimeg codes; (iv) inter-communication with other
databases as soon as they use XML as well.

Proposals for new coding were given f6€(*N,d)*"Mg*()*°Ne(g.s.) reaction (by comparing with
existing Entry T0117003) and for resonance parammealerived from (ry) (Entry 12633002). The
number of Entries in EXFOR reporting the data measiy coincidence technique is estimated as
~1500 or ~7%. The number of Entries where multiplection string formalism is used to define the
resonance parameters seems to be of the same order.

While modernization of exchange format has to laalated and tested before real implementation,
EXFOR could beémproved without affecting of current X4 format through implementation of
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detailed (textual, graphical ...) explanations fodiog words using LEXFOR fragments, extending of
EXFOR line beyond 66 symbols, modernization of &ditand checking codes.

Theneutron spectra compilation in EXFORwas reported as another example of difficultiashis
case they are of organizational nature (a needreeavith NRDC a new INC-SPECT dictionary) and
technical ones (attempt to keep spectra as seddtatees forces the use of nuclear reaction sfiong
facility description, that has no sense for, eegctor as a neutron source). The XML-like structfre
INC-Source (instead of current INC-SOURCE and INEEET) enables the option to describe via
attributes the used facility, energy spectra oluide links to other Entries or databases.

Split coding of the reaction and the measured quaity possible/advantageous ?
V. Semkova, NDS, | AEA, Austria

EXFOR files contain key information for the expeeints in a compact and concise form. Try to keep
the file as short as possible so users can geh#d they want without wading through text.

Templates for different types of experiments wookduseful during compilation in order to include
all important information for the experiment in EQR and even request information from authors if
it is not available in the article.

Currently, EXFOR can be presented in several diffeoutput formats as generated by V. Zerkin’s
comprehensive web system.

Searching experience could be improved. SF fieldshalpful for breaking degeneracy in search, but
they are not at all obvious to compilers or users.

Restrictions in the length of the reaction/quanittiprmation leads to coding that can be difficialt
interpret. Perhaps HTML or X+ should be set asdisfault output.

There are number of cases were the same codedifferent meanings when placed in different SF
fields. The SF fields can easily be jumbled if Wi®ng number of commas is used in a REACTION
code. This may lead to incorrect interpretatiothef reaction/quantity information.

NDS/IAEA - "EXFOR format: problems of extension and possible solutions
V. Zerkin, NDS, |AEA, Austria

Topics
What is EXFOR nowadays: format, library, databasgieval systems, codes
What we are going to discuss: input, output fornoatsoth
Some inconvenient questions to EXFOR format (isguéesst 13 years)
Structure of EXFOR file and logic of compilation
Coding of information in EXFOR: concept of Keyworasd Codes, nesting and meaning of
parameters
Possible options of using XML as language for EXFOR
= extension of existing EXFOR by named parametensgigdized attributes)
= redesign EXFOR using XML language
7. Input/output of bibliographic information in NDS EXR system. Using external data
sources: NSR, BibTex, DOI lists, etc.
8. Coding of complex Reactions
9. Attributes of particles (and other SF-subfields)
= Multi-step reactions
= Attributes of particles (and other SF-subfields)
= Pre-EXFOR (adding information to an extended EXF@R) automatic conversion to
official EXFOR)
10. Possible coding of multistep reactions using XML
11. About “unfixable” problems in EXFOR

aOrwNE

o
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Summary
1. Until now, most of the issues, regularly appearimgcXFOR system due to the needs of

essential extensions, were solved within or outexlsting format and dictionary system in a
satisfactory manner.

2. EXFOR structure essentially corresponds to thecladipublished experimental paper, and
therefore it does not need any revision.

3. There are at least two ways to solve the problem @éscription of complex reactions: (a) by
extending of existing reaction specifications inFEEXR using patches, and (b) by redesign of
EXFOR coding of reactions using XML language. Faslution will solve problem partially
but with lower cost. Second is universal solutiomt needs much efforts to solve all problems
associated with EXFOR software. There is not arentrgneed to completely redesign the
reaction specification having in mind the limitedinmber of exotic and very complex
reactions.

4. In order to resolve the currently existing issuathwdictionary system, extensions of the
format and effective compilation, more attentiomwld be paid to EXFOR utilities, such as:
checking code (which is very old and difficult tend), editor, and retrieval software. Plans
of software development (functionality, technologyjould be seriously considered by the
NRDC community. In order to foresee the consequemiea serious format modification,
NRDC has to consider the existing software whictkeipendent on the EXFOR format and try
to consult with software developers and maintainers

Q&A
1. Do we have really “unfixable” problems in EXFOR? No.
2. Can we avoid “XML revolution”? Yes.
3. Do we have [qualified] manpower for complete migmatto XML? Not yet.

Concluding remarks
1. EXFOR has some internal reserves for extensionowitt XML revolution”
2. Reuvision of the Dictionary system is needed
3. Some problems can be solved using outside souN®R,(PDF, BibTex)
4. XML should be discussed more to find solutionsdorextended coding of reactions

EXFOR-New: Some questions, some replies
O. Schwerer, Vienna, Austria

There are three main reasons to consider a rengwhle EXFOR format: to make life easier for
compilers, to improve the user-friendliness for #wd-users, and to better accomodate new or
complex data types. All of these are legitimatet ibus good to be clear which of these issues a
particular proposal is supposed to address.

Many of the issues in discussion can be solvedinvitte present system, by:
- Software (EXFOR editor, check programs, output faiting programs, and others)
- Updating/restructuring dictionaries
»S0ft* updates of the fomat (e.g new keywords)
- Changing NRDC policies (allow non-experimental dataoduce quality flags)

Reforming the format will not automatically solveogh problems of compilation. Manuals such as the
LEXFOR manual will still be needed, as it describes mainly format questions but definitions of
gquantities and their related independent variafiles will be needed independently of the format.

Most inconveniences for compilers can be taken oatgy the (possibly further improved) EXFOR
editor. The most time-consuming part of compilatisroften reading the article and understanding
what was measured, which is independent of thedbrm

User-friendliness is totally an issue of outpuinfats, of which a variety is already available, ragg
from various computational formats to human-reael&tmats for various user groups.
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The Exchange Format was developed only for exchamg®een data centres, and relatively
sophisticated user formats — printing nice tabled @xplaining all the cryptic abbreviations — exibt
already in the 1970s.

For the compilation of new and complex data typesgamly an upgrade of the present REACTION
formalism is needed. Various options are beingangol. One possibility would be to introduce a new
keyword which could be used alternatively to REAONIin case of complex data types.

The other question is where the limit of introdgriever more complex data types should be — they
require considerable efforts in extending and naaiig the manuals and dictionaries, while the
actual user needs are not always clear. Guidantieebyoverning bodies of the NRDC network in this
matter should be sought.

Some of the perceived problems, as presented sntbeting, are already solved or can easily be
solved within the present system. Examples are:
- Addition of new dictionaries and new keywords: istandard procedure
- Inclusion of ratio to standard when not given ecifli by author: implemented (but so far
rarely used)
- Inclusion of non-experimental data: EXFOR contaéng. some evaluated charged-particle
data
- Thick manuals or the full dictionaries should beded only by compilers; for users it should
normally be sufficient to use a human-readable wufprmat and/or the ,EXFOR Basics"
Manual, or a computational format
- For the (occasionally cryptic) keywords (maximummdgh is 10) there exists a self-
explanatory ,long version“ in dictionary 2 whichudd easily be used in output formats.

An idea on the quantities dictionary 236

One of the problems of the quantities dictionaryp 28mes from the fact that it contains only the
REACTION subfields SF5 — SF8 which define the gitariexcluding subfields SF1 — SF4 which
describe the reaction). While this is useful, beestlne majority of quantities can occur with many o
almost all reactions, it leads to problems with rgiiees which are meaningful only for a very
restricted set of reactions such as fission, orclviiiecome a special case when they are used with
variable products such as ELEM/MASS.

These problems may concern various areas, includmgderstandability for compilers, the best
wording for the expansion (full text explanatiorf)tbe quantity in the dictionary, and for the check
program CHEX.

Therefore it may be worth considering to introdugstional flags for a link to certain values of
REACTION subfields SF2, SF3, and SF4.

E.g., certain quantities would only be valid for3SE F (fission). This could be verified by the ckec
program CHEX, and the expansion text in the digigrcould be more specific.

Similar considerations could apply to certain valoé SF4 (the flag would probably be used mainly
for variable SF4 such as ELEM and/or MASS), and $&3%. for quantities for reactions with
projectile = 0).

A proposal on the documentation: ,EXFOR Knowledgebae“

A problem with the EXFOR documentation is that mfation on the same or related topics is
distributed over several documents. The reasoit ferthat that the various documents are meant for
distinct groups of readers (compilers / softwareetigpers / data centre managers, etc.), but thestop
and the needs of these user groups are overlapialgit is sometimes difficult to locate the needed
information.

Therefore we propose to integrate the informatiailable in various existing sources, by introdggin
a common indexing or keywording system. The useulevanput the appropriate keyword and the
software would provide a list of links to suitalpi@ges in one or more of the documents.
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The following source documents should be included:
- EXFOR Formats Manual
- LEXFOR Manual
- EXFOR Basics Manual
— Dictionary Manual
— Dictionaries in full, including explanatory textvgin there
- Protocol
- Network document

Possibly (or in a second step), also recent CRI@shemos could be included.

Some thoughts on EXchange FORmat and compilation tas
E. Dupont and N. Soppera, NEA Data Bank, OECD, France

EXFOR was meant as an exchange format between &tuRleaction Data Centres (NRDC), which
may store the contents under any system and prawdeut in any “format” (plots, text, table,
hyperlink text...).

There are obvious limitations in the EXchange FORama in dictionary format. For example, several
rules of EXFOR are puzzling for humans: fixed witited number of columns; text or parentheses in
fixed column number 11 or 12; wrapping of data dineondensed coding that require dictionaries;
redundant control codes; difficulty to add exterimdibrmation (covariance, neutron-sources). Some
limitations apply also to computers: limited chaeacset; limited number of digits. The latter
limitation is an actual issue for the precisionTahe-of-Flight data and to preserve the mathemhatica
properties of covariance matrices.

However, most of these limitations could be avoidlgdmproving compilation rules and dictionaries.
For example, the use of EXFOR editors enforces dmamd consistency. In addition, editors free us
from most format limitations and allow changingrf@at without hurting compilers.

Another possible improvement lies in the simplifica and homogenisation of dictionaries. There are
too many; some are deprecated some are not argl nbti always obvious. In addition, when
distributing dictionaries to other Data Centrese gaxchange) format should be enough (3 different
versions at present). The generalisation of theafisgildcards in Dict.236 is another example of
possible simplification. Finally, the dictionarishould be updated together with the EXFOR master
for obvious consistency reasons.

Evolution of the current EXchange FORmat is possibhd is done regularly within the NRDC
framework. In particular, format extensions to amdv keywords for source spectra, covariance data
or bibliographical resources is possible and siggioe of obsolete parts is possible too (e.g. cbntr
codes, useless dictionaries). However, dramatitugeas may call for more drastic format change.

Indeed, revolution might be more appropriate if want to modify the structure of the EXchange
FORmat. Defining a new format from scratch is phipanot realistic today. However, the ongoing
development in the US of a Generalised Nuclear D&tdD) format for evaluated data is a good
opportunity for NRDC to study its adoption as a nexchange format for experimental data.
Nevertheless, the international protocol to devedopl maintain this new format remains to be
defined.

The benefits of XML-based formats (such as the Gbiinat) were already listed on Brown'’s slides:
One can mention more specifically the flexibility layout (e.g. comments, line lengths); the
possibility to enforce a basic validation usingesdlas (XSD); the possibility to use standard sofwar
and to more easily connect to other XML-based fosnfa.g. GND, XSAMS). In addition, a new

XML-based format would remove all obvious EXchakggRmat limitations listed above.

As for the drawbacks, XML-based formats can be mandose with large amounts of data (e.qg.
tables); the size of the files usually increasddj Xechnologies can be complex (for physicists).
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Of course, this new format cannot directly addi@ssplex reaction coding or NRDC administration
issues. Nevertheless, XML-based formats certaintgprove the interoperability between
heterogeneous systems (and a fortiori between BIL-Kased formats) used by compilers, Data
Centres, advanced users (including a new generatiosers).

However, adopting a new exchange format betweea Dattres would need a lot of preparation and
it is important to stress that a literal translatfoom the current EXchange FORmat to some XML-
based format is certainly not enough to justify éffort. First, we need to assess the resources and
manpower needed to (1) upgrade our compilatiorstBXFOR editors, checkers); (2) convert the
current EXFOR Master and Dictionaries; (3) updae documentation; (4) prepare the simultaneous
adoption by all Data Centres of a new exchangedarm

Finally, we would like to summarize our contributim the following recommendations:

— the usage of EXFOR editors should be highly reconted and their development further
supported;

— the evolution of the current EXchange FORmat ismtissible;

- the development of a new exchange format will negiore discussions, tests and careful
preparation before simultaneous adoption by alb@zntres.

- the Generalized Nuclear Data (GND) format develapdtie US is a good basis for a new
exchange format and its capability to describe ERF@actions and to handle the variety of
EXFOR data tables should be assessed by Data €émtlwse collaboration with GND
developers.

Comments from an EXFOR Compiler
N. Otuka, NDS, | AEA, Austria

Distinction between EXFOR Exchange Format and EXFERRput Formats is reviewed briefly based
on the description in the EXFOR Formats Manual @ARDS-207). It is stressed that the Exchange
Format is specialised for inputs by compilers, amod necessary to be customised for end-users.
Output formats must be further developed to meetisef EXFOR users from various fields, while
the Exchange Format must be maintained so thatitenmpan save time for data input and can spend
enough time for understanding of articles as wefion communication with authors.

Coded information defined in the EXFOR Exchangentadris reviewed. It is shown that the current
EXFOR Exchange Format is rather flexible and camtiended to accommodate additional attributes.
An example is presented for the keyword SAMPLE. réhare various requests of compilation of
experimental parameters (e.g., covariance matrioesiron source spectra, resolution functions,
response functions) to EXFOR entries. To archiesehnumerical data in EXFOR, perhaps we need
to establish a general way to keep numerical dhathd BIB section of the EXFOR Exchange Format.
An example of response functions for a detectgparse function of the GELINA facility (EC-JRC
IRMM) is presented to explain needs of such anrskosm. For compilation of covariance information,

standardisation in terminology (e.g., avoiding tistical uncertainty”, “systematic uncertainty”) is
highly desired.

REACTION coding is one of the most difficult paits EXFOR compilation. Compilers should not
determine the REACTION code based on authors’ teslogy and notation, and always should go
back to the original articles (especially equat)prand clarify their questions with authors when
necessary. Any modern format cannot simplify thiscpss, and cannot reduce the volumes of
EXFOR Compiler's Manual (LEXFOR, IAEA-NDS-208). Hewer, | admit the current dictionary is
not very friendly to explain REACTION codes to emskrs. Improvement of dictionaries is desirable.

Coding of complex reactions (e.g., break-up reagtioan be sometimes simplified when the
branching ratio of the intermediate state to timalfistate is 100%. In such a way, we can compile
some break-up reactions within the current EXFORads. Of course there are many quantities
defined with complex steps and/or coordinates whazmnot be simplified, and the current
REACTION formalism is not very suitable for themutBt should be considered if the EXFOR users
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really want to find and understand the data seth wimore “advanced” REACTION formalism.
Perhaps we should not develop too detailed REACTI@hhalism. But this does not mean we refuse
compilation of such data, which can be compilechvéih approximated REACTION code with a
special flag “MSC” in the SF8 field if the defirom of the quantity is fully described in free tead
some basic keys (e.g., target, projectile, incidardrgies) are kept as computer readable. One may
develop an advanced EXFOR search engine -a la &eoghich receive some words from users, and
analyse both coded information and free text infttram in the EXFOR library.

New formats and new features of the NDS EXFOR Webatabase systems (online-demo)
V. Zerkin, NDS, | AEA, Austria

Topics
1. EXFOR/XML, EXFOR/html, comparison with X4+, X4+, ggutational formats C4 and C5,
“Standard” output as text and xml
2. EXFOR source papers: PDF-files collection, authemtiaccess via Web retrieval system
3. EXFOR data renormalization system on the Web: aaticnand based on experts’ assessment
4. Remote plotting of users’ data using Web-ZVView kzge
* Input: users data y(x) and z(x,y) in various forsnatluding non-structured data, ENDF
complete files and MF33 sections, pointers to ENéEb-archives and retrieval systems
 Actions: interactive plotting on the server sidergsdata including 3D animations.
» Output: GIF, PS/EPS, PDF, copy of input data apkraolumns, ENDF/MF33 files, draft
of EXFOR-Covariance for compilers, data for Forteesers including reading program
5. Covariance data in EXFOR: alternative proposatfmting energy-energy correlations and
reaction-reaction correlations; software suppothefproposed coding in NDS Web retrieval
system implemented
6. Web tools for construction covariance matrices gi&XFOR uncertainties
7. Sequential search of the data missing in EXFORehigting in CINDA database. Import
bibliographical data relevant for nuclear reactoperiments from NSR to CINDA.
8. Web uploading systems (EXFOR, ENDF, ENSDF): prdogsand checking of users’ data by
remote utilities on the server side, searchinglamdata and comparison (including plotting)
with EXFOR/ENDF central databases

Answering some guestions of the meeting particgpant

1. EXFOR/XML files are available from the IAEA-NDS Webtrieval system (draft version)

2. Format for coding experimental covariance dataXir@R for reaction-reaction correlations
exists, but not finalized. Supporting softwarehe proposed coding is already implemented
under the NDS Web retrieval system

3. Web tool for construction covariance matrices ugiXg-OR uncertainties has been released
on the IAEA-NDS and NNDC Web sites.
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Meeting summaries

EXFOR was originally (1969) created to be an “exgeformat” to share data between different
nuclear data centres, with different informatiosteyns and missions. By 2005, all data centres had
agreed to merge all of their EXFOR libraries inteeaentral master library and project coordination
was housed in the Nuclear Data Section at the IABAthe mean time, the EXFOR Library has
evolved into a mature and comprehensive databadssowfledge transfer. Indeed, the EXFOR Library
is the “Mother of All Libraries” from which nearlgll evaluated nuclear application libraries (paetic
transport, dosimetry, etc) are derived.

Over the years, many web services have been degtlop improve dissemination and data
management. Currently EXFOR comprises the Forrhat,|rtfformation Systems (external websites,
with ever-expanding retrieval and plotting capaied, and backend data management), and the
Library itself. When we discuss the future of EXFORe are discussing the future of all of these
components of the EXFOR system and even the marsagehEXFOR.

The conception of EXFOR lies far in the past andpite the great foresight of its inventors and
developers, new demands and impressive softwam@atawents in the past decade call for a careful
evaluation of the status of EXFOR. Now is an auspitime to do this because of the accumulated
experience gained by the LLNL/BNL collaborationtlire redesign and migration the ENDF format to
the modern hierarchical GND format. In additionerth are many data projects around the world
which would like to expand EXFOR'’s capabilities bey its original design goals to accommodate
new kinds of data such as the hypernuclear datemly housed in Hokkaido University’s NRDF
database.

We note that the EXFOR system serves many usersiangi communities. Our core users consist of
scientists wishing to archive their data, theoratis seeking to benchmark their models,
experimentalists who seek to compare datasets, immpvho archive the data in EXFOR and
evaluators who use the EXFOR data as input forr theirk. That said, the NRDC has limited
resources and cannot compile all forms of dataafbusers. The compilations are guided by user
needs and the extent to which the scope of arcldaésland format of EXFOR can be adapted to meet
those needs.

The goal of this consultants meeting, was to fiistuss the EXFOR Format and as a consequence the
connection with the EXFOR System and Library. Alaghg way, we have collected users experience
(especially problems) using the EXFOR Format, tké&-8R Information Systems and the EXFOR
Library itself and then to present possible plafhsaction to address these problems. These are
collected in the talk summaries and the actualgmtasions.

From these presentations and our collective dismussit is our consensus strategy to keep EXFOR
exchange format essentially untouched (for now}, ®e have gained valuable experience from other
format projects (XSAMS, ENDF/GND, ROOT, NRDF, EXFO®IL). Several projects have
proposed and even experimented with XML as an exgnanechanism for hierarchical data. This
seems to be a very profitable approach and wortlfiytare work.

Below, we present the areas of general consensos ifrembers of this meetings and proposals for
future action items.

General consensus on extension of the EXFOR Library

1. Need to add incident source spectrum for avedatge For example, Maxwellian Average Cross
Sections are useful for validating evaluated dggd,the corresponding spectrum is not compiled in
the EXFOR Library. An effort to address this néeth progress.
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2. Need to store sufficient experimental data towala meaningful re-evaluation of experimental
data. The template for the compilation of transinis factors provided by S. Kopecky et al. in the
case of cadmium transmission is a good examplehat 8 needed for the reanalysis of data.

3. Need to collect experimental response and résoléunctions. The resolution is important for
allowing an evaluator to match to the experimedth in EXFOR. In the cases of the Lead Slowing
Down Spectrometer and measurements of double eiffied data and time of flight data the
resolution function is quite complex. Another gamdample was shown by K. Kato’s presentation in
this meeting.

4. Need to collect experimental covariance datawauator can encode all correlations in their
evaluations. We would like to solicit this covaria information from experimentalists. Of course,
not all of the information needed to construct @per covariance is available. So, we need a stendar
format for representing covariance data and sujmgpsbftware.

5. Need to expand EXFOR Library with all of the aadated documents for a dataset including
author communication, PDFs, the experimentalisisadeduction codes, etc. This information may
not be generally available outside of the EXFOR pibens due to copyright problems. Nevertheless
as much as possible should be generally accessible.

General consensus on the EXFOR Format:

1. The EXFOR Format is old, but it is not nece$gdbroken”. The logical structure of the data
hierarchy is well formed. The specific formattinfgtibe data within the hierarchy is not very flexbl
However, continued extensions are possible eveheife extensions might be more convenient in
another format. Currently, there is no crucial ésfarcing a major change of format.

2. An editor (for compilers) and web interface (imsers) insulate people who interact with the
EXFOR Library from the EXFOR Format. This will el us to modify the underlying
structure/format/language of the data without feténg with compilers or users (so long as the
software tools are maintained).

3. There is dissatisfaction with the restraints osgd by the EXFOR REACTION string for
complex reactions. It does not easily enable cdamie data or intermediate particles (e.g. in hneak
or sequential reactions). However, no consensuficom to address these shortcomings could be
obtained. Work will continue to develop acceptabierovements to the REACTION coding. As an
alternative we can compile this data use the exjsiSC flag (the EXFOR miscellaneous flag). A
poorer alternative would be to not compile thisadadit keep the links to the original informatiorg(e
through NSR).

4. There is dissatisfaction regarding the EXFORiataries. Although dictionaries are essential for
the EXFOR system, there are many dictionaries, #neyoften cryptic and the size of the dictionaries
is growing. In addition, some are obsolete andetliea need for revision and possible simplifiaatio
Finally, they are hidden from the user. While mosers are not interested in the contents of the
dictionaries, they should be generally available.

5. Explore alternative future formats for EXFOR.€fth are many kinds of data that do not neatly
“fit” in EXFOR. We will investigate options for atnative format, especially because projects like
EXFOR/XML, GND and ROOQOT offer possible paths fordiar

20



Meeting Recommendations

Although there are many items which we arrived abasensus regarding either the format or the
library itself, we either did not agree on appreecto deal with those items or we are already wigali
with them. Below we list proposals for future aas where general consensus was achieved.

Continue development of EXFOR/XML. Use EXFOR/XME a standard output format since it can
be easily transformed into simple to understand HTand is isomorphic with the legacy EXFOR

Format. Improve it based on user feedback and teebrmonise it with GND. Prepare for the task
of porting checking codes and other codes to afoewat.

Improve existing EXFOR codes. Develop an editorEXFOR/XML and improve checking codes
and digitisation codes. Improve the user experidncehanging the default output format of the
EXFOR retrieval system.

Establish an “EXFOR knowledge base”. This knowkedgse would to integrate all the different
elements of documentation in one framework, inclgdeXFOR Formats Manual, LEXFOR Manual,
EXFOR Basics Manual, Dictionary Manual, the EXFQORtidnaries (in full including explanations),
Protocol, Network document and maybe even CP Mem®hkis knowledge base should aid the
compilers but should also be available for genesals.

Set up an “EXFOR wiki”. The wiki would supplemearid clarify the EXFOR manual.

New kinds of data. Hypernuclear reaction dataahmeady compiled by Hokkaido U. in the NRDF

database and has a large scientific interest. Sogieenergy p-Nucleus collision data was already
compiled by Brookhaven National Laboratory, compheith needed EXFOR Format extensions, and
is needed for proton radiography applications. Minsluced reaction data are not compiled by
anyone but muons comprise the dominant componenb®hic rays at sea level and therefore this
data is important for understanding backgroundsairvariety of basic science and practical
applications. Currently high energy data (E > 1 @9\tompilation is voluntary, but we recommend

adding already compiled data in EXFOR.

MSC Code in REACTION field. The current REACTIONrmalism cannot express some classes of
experimental quantities (e.g., coincidence measenésn sequential reactions). Though we recognise
some of them are useful to validate theoretical elgdwe recommend keeping such data with an
approximate REACTION code with MSC in SF8 unless tjuantities are repeatedly reported and
there is an obvious need to describe the REACTIQN miore accuracy.

Governance. For such an important database #isisngial that a proper set of rules and goalsadde |
down that are agreed by the international commuaitgt in particular the Nuclear Reaction Data
Centres. A strategy document is required that éskas which user groups the library should serve,
which services should be maintained and develdpexhose, scope, quality, validation, interfaces and
user-orientation are important keywords to be agkird in such a document. The EXFOR Protocol
document deals with many of these issue, but isigbily advertised.

User feedback. Feedback from users is now a wegit and a method for a systematic approach to
establishing users interest and needs should ablistied. Through an EXFOR user group that
periodically reviews the services that are offepedviding recommendations for improvements and
new directions. Such a user group could meet atipceming ND2013 meeting where many EXFOR
users will be in attendance.
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APPENDIX 1

Consultant’s Meeting (CM) “Further Development of EXFOR”
6 - 9 March 2012, VIC, Room A2311, IAEA, Vienna, #itia

AGENDA

Tuesday, 6 March 2012

09:00-09:30 Registration
09:30-10:00 Welcome, Opening Remarks, and Administrative Announcements
Mr Robin Forrest, Section Head, NDS/IAEA — Welcome Address
Mr Stanislav Simakov, Meeting’ Scientific Secretary, NDS/IAEA — Objectives/Outcomes of CM
Mr Alexander Ochs, NDS/IAEA - Meeting’ administrative announcements
All - self introductions, selection of Chairperson & Rapporteur, approval of Agenda
Experiences and proposals gained from Databases (slightly) different from EXFOR
10:00 - 10:30 Mr Bastiaan Braams, A+M Unit Head, NDS/IAEA - “Developing the XML Schema for Atoms,
Molecules and Solids (XSAMS)”
10:30-11:30 Mr Dave Brown, NNDC, Brookhaven, USA - “Thoughts on modernizing EXFOR”
11:30-12:30 Mr Stanislav Hlavac, IP SAS, Bratislava, Slovakia - “Updating EXFOR - necessity or luxury”
12:30 - 14:00 Lunch break
14:00 - 15:00 Mr Kiyoshi Kato, Hokkaido University, Japan - “Comments on new EXFOR from experiences of
NRDF”
15:00 -15:30 Mr Masayuki Aikawa, Hokkaido University, Japan - “New Editor and ML Format”
15:30-16:30 Mr Viktor Zerkin, NDS/IAEA — “XML in the IAEA-NDS EXFOR-CINDA-ENDF database systems”
16:30 - 18:00 Discussion: EXFOR and other databases - differences, similarities and mutual benefit

Wednesday, 7 March 2012

EXFOR deficiencies and desirable improvements from end-user view

9:00 - 10:00 Mr Arjan Plompen, EC-IRMM-JRC, Geel, Belgium - “EXFOR as a comprehensive source of
experimental reaction data”

10:00 - 11:00 Mr Vladimir Pronyaev, IPPE, Obninsk, RF - “Coding of complex reactions in EXFOR”

11:00 - 12:00 Mr Stanislav Simakov, NDS/IAEA - "EXFOR’ difficulties”

12:00 - 13:30 Lunch break

13:30 - 14:00 Ms Valentina Semkova, NDS/IAEA - “Split coding of the reaction and the measured quantity
possible/advantageous ?”

14:00 - 14:30 Mr Dave Brown, NNDC, Brookhaven, USA - “Examples of ENDF files in gnd format ”

14:30 - 15:00 Discussion: Summary from EXFOR Users

EXFOR exchange format and compilation rules - possible modifications, extensions

15:00 - 16:00 Mr Viktor Zerkin, NDS/IAEA - "EXFOR format: problems of extension and possible solutions”

16:30-17:00 Mr Otto Schwerer, Vienna, Austria - “EXFOR-New: Some questions, some replies”

17:30 - 18:30 Mr Emmeric Dupont, Mr Nicolas Soppera, NEA/OECD, Paris - “Some thoughts on

EXchange FORmat”

Thursday, 8 March 2012

EXFOR exchange format and compilation rules - possible modifications, extensions (cont.)

9:00 - 10:00 Mr Naohiko Otsuka, NDS/IAEA - “Comments on EXFOR from a Compiler”
10:00-10:30 Mr Viktor Zerkin, NDS/IAEA - “New formats and new features of the NDS EXFOR Web database
systems (online-demo)”
10:30-12:30 Discussion: EXFOR exchange format — summarising and ranking of proposals
12:30 - 14:00 Lunch break
14:00 - 18:00 Discussion: EXFOR exchange format — summarising and ranking of proposals (cont.)
19:00 Hospitality Event
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Friday, 9 March 2012

APPENDIX 1

Meeting Report Drafting

09:00-12:30 Discussion and drafting of conclusions & recommendations for Report
12:30-14:00 Lunch break
14:00-16:00 Final Remarks and End of the Meeting

Remarks: Duration for presentations includes time for questions, Coffee breaks — as needed
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