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Compilation of nuclear reaction data from the RIBF in 2015
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Nuclear data such as the data of cross sections, radi-
ations emitted from radioactive isotopes, level proper-
ties of isotopes are used widely in many fields. Nuclear
data play a key role in understanding the nature of
nuclear structures and nuclear reactions. On the other
hand, as the fundamental input to various codes for
nuclear applications, they are also very important in
medical radiotherapy, shielding and radiation protec-
tion, and some related engineering works. Therefore,
it is of great significance to build a nuclear database
for providing nuclear data service in various fields.

EXFOR1) is the name of the data library containing
experimental nuclear reaction data. The EXFOR li-
brary contains numerical data, bibliographic informa-
tion, and experimental information including sources
of uncertainties. On the contrary, such data and infor-
mation can be retrieved from the database by nuclear
data users. Additional information, such as experi-
mental setups, is also available.

Experimental data are found in the EXFOR
database, which is maintained by the International
Atomic Energy Agency (IAEA)2) and the International
Network of Nuclear Reaction Data Centres (NRDC).
The NRDC collaborates for database compilation and
related software development. One of the NRDC mem-
bers is the Hokkaido University Nuclear Reaction Data
Centre (JCPRG)3). JCPRG has contributed to about
10 percent of the data on charged-particle nuclear reac-
tions in the EXFOR library. In the JCPRG, compiled
nuclear reaction data in the NRDF (Nulear Reaction
Data File) and EXFOR formats are available through
the online search system of the NRDF and EXFOR
libraries1), respectively.
Under collaboration with the NRDC network, exper-

imental data published in scientific journals are con-
tinuously surveyed. Among the data obtained, the
charged-particle and photon induced data obtained
from the facilities in Japan should be compiled by
JCPRG. The compiled files of nuclear data produced
at the RIBF are translated into the EXFOR format
for the benefit of nuclear data users. In this article, we
report on our activities in 2015, especially the compi-
lation of experimental nuclear reaction data from the
RIBF.

In 2015, we compiled 29 new papers reporting on
experiments performed in Japan. Among them, 11 pa-
pers were from the RIBF data and satisfied the com-
pilation scope of the EXFOR library. All data are
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accessible by the entry numbers listed in Table 1. For
higher quality of contents, the corresponding authors
were requested to provide numerical data of the com-
piled papers. Most of the compiled RIBF data in 2015
are provided by the authors. Such additional informa-
tion is also available with a list of compiled RIBF data
on the JCPRG website.

Table 1. Entry numbers with references compiled from the

RIBF data in 2015

Entries E24614) E24625) E24636)

E24657) E24668) E24679)

E246810) E247111) E247312)

E247413) E248214)

Total 11

We established an effective procedure to compile all
of the new publications during the last five-year col-
laboration with the RIKEN Nishina Center. There-
fore, most of recent experimental nuclear reaction data
from the RIBF have successfully been compiled in the
EXFOR library. It is recommended that such collab-
oration should be further developed for experiments
at the RIBF. By using these compilations, experiment
data from the RIBF can also be served in a more conve-
nient and fast manner for nuclear research and studies
in other fields.
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New EXFOR editor: a review of recent developments

A. Sarsembayeva,∗1 S. Imai,∗2 S. Ebata,∗1 M. Chiba,∗3 N. Otuka,∗4,∗5 and M. Aikawa∗1,∗5

EXFOR1) is an experimental nuclear reaction data
library maintained by the IAEA on behalf of the In-
ternational Network of Nuclear Reaction Data Centres
(NRDC)2). It is accessible publically and is widely
used in fields of scientific research such as nuclear
physics, design and operation of nuclear power plants,
medical isotopes, and radiotherapy. Currently, 14
data centers of the NRDC are present worldwide, and
they collaborate mainly for collection, dissemination,
compilation, and exchange of experimental data us-
ing the EXFOR format. The Hokkaido University Nu-
clear Reaction Data Centre (JCPRG, formerly Japan
Charged-Particle Nuclear Reaction Data Group) be-
came a member of the NRDC Network in the early
1980s3). JCPRG compiles and accumulates charged
particle nuclear reaction data produced in accelerator-
based facilities in Japan. A web-based Hyper Editor
for Nuclear Data Exchange Libraries (HENDEL) was
adopted to compile experimental nuclear reaction data
in Nuclear Reaction Data File (NRDF) and EXFOR
formats4). In an EXFOR compilation workshop (6-
10 Oct. 2014, Vienna), EXFOR compilers emphasized
that it is important to develop an OS independent EX-
FOR editor system5). In order to establish an OS in-
dependent EXFOR editor system, Java was selected as
a programming language. A stand-alone type applica-
tion for compiling experimental nuclear reaction data
For EXFOR (ForEX) is being developed.

When we started the development of the program,
our goal was to develop a fast, light, and user-
friendly editor to compile nuclear reaction data with
maximum flexibility. To achieve user-friendliness,
we implemented the following functions: 1) collapsi-
ble/expandable items, 2) add/remove buttons, 3)a fil-
terable suggestion field, 4) text filtering for a table,
and 5) a dynamic suggestion field. In addition to the
new functions, some external tools such as DANLO
and CHEX can be executed in ForEX. DANLO is a
tool to extract a dictionary of codes in EXFOR and is
utilized for ForEX. CHEX is a checking program for
the EXFOR format.

(1) Collapsible/expandable item
Many types of information and data are required
as input for each keyword. For instance, the re-
action information consists of information about
the projectile, target, emitted particles, and so
on. However, while inputting other data, it is
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unnecessary to view the reaction information.
Therefore, the collapsible/expandable function
is implemented for each item.

(2) Add/remove buttons
Similar to the concept of collapsible/expandable
items, the number of input areas must be
minimum at first. These areas can be
added/removed interactively by buttons.

(3) Filterable suggestion field
Since there are several codes for some keywords,
compilers often find it very difficult to select
the correct code. Therefore, filterable sugges-
tion fields were implemented to allow compilers
to save time and avoid mistakes.

(4) Text filtering for a table
Similar to the concept of filterable suggestion
fields, codes can be suggested by a keyword in-
put. In particular, there are several codes re-
lated to reactions that are similar; therefore,
with text filtering, an appropriate list of reac-
tion codes can be obtained easily.

(5) Dynamic suggestion field
The purpose of a dynamic suggestion fields is to
make data input easier and more reliable. For
example, the compiler chooses an input from
one list, which restricts the related contents
of another list. The dynamic suggestion field
presents two suggestion fields working in con-
junction with one another, prompting end users
with only relevant data.

A new EXFOR editor system, ForEX, is being devel-
oped in Java as a stand-alone application. ForEX can
provide an environment for compiling numerical data
with its bibliographic and experimental information in
the EXFOR format. The input part of the program
has been developed and tested on Linux and Windows
platforms; however the output and import functions of
the program are still under development. Testing on
the Mac OS is in progress.
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