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The plasma in a magnetic confinement fusion experi-
ment, such as a tokamak or stellerator, is affected by a large
variety of atomic, molecular and plasma-material interaction
(A+M+PMI) processes. Forimpuritiesin the hot core plasma
the processes include ionization, recombination and radia-
tive energy loss. Heating of fusion plasma relies in part upon
injection of energetic neutral beams, which react with the
main plasma species and with impurities in the plasma. In
the low-temperature plasma near the boundary, molecules
and molecular ions may be present and their collisions with
electrons, with hydrogenic species and with other ions and
molecules are important in determining the conditionsin the
edge plasma. In some scenarios impurities are introduced
into the plasma on purpose in order to cool the plasma edge
through atomic line radiation. Plasma interaction with the
walls is another source of impurities; it causes erosion and
introduces atomic and molecular impurities into the plasma.
Plasma interaction with the walls changes the composition
and other properties of the wall and it may cause plasma con-
stituents to become trapped in the wall material. In the case
of tritium this makes it unavailable for fusion and this poses
a problem. In any reactor there will be strict limits on the
amount of tritium that may become trapped in the walls.

For the purpose of plasma modelling, for interpretation
of plasma measurements and for the design of future fusion
experiments, it is important to have access to fundamental
data about all such atomic, molecular and plasma-material
interaction processes.

The International Atomic Energy Agency (IAEA)is a
science-based United Nations organization for world-wide
cooperation in the field of nuclear energy and other peaceful
applications of nuclear technology. The IAEA has been

deeply engaged with fusion energy research since the de-
classification of that work in the late 1950s. The 1955 United
Nations Conference on the Peaceful Uses of Atomic Energy
(the "First Geneva Conference") led to the establishment of
the TAEA in 1957 and the Second Geneva Conference, in
1958, is the milestone meeting that established free interna-
tional exchange of information about nuclear fusion re-
search. The first instance of the IAEA International Confer-
ence on Plasma Physics and Controlled Nuclear Fusion was
held in 1961 and this biennial meeting remains the most im-
portant international conference on fusion energy research.
In the years 1978-1988, the IAEA was host to the four-party
(Europe, Japan, USA, USSR)INTOR (International Tokamak
Reactor) design study and also the Conceptual and the Engi-
neering Design Activities (CDA and EDA) for ITER were
carried out under the auspices of IAEA. The Nuclear Fusion
journal, a leading journal in the field, was founded by TAEA
and editorial management remains with the IAEA.

In 1977 the IAEA created an Atomic and Molecular (A
+M) Data Unit [1] with the purpose to coordinate a network
of national data centres and to organize the collection and
dissemination of bibliographical and numerical databases for
atomic, molecular and plasma surface interaction (A+M+
PSI) processes in fusion energy research. The original Japa-
nese members of the Data Centre Network (DCN) were
groups at the Japan Atomic Energy Research Institute
(JAERI) (now Japan Atomic Energy Agency (JAEA)) Naka
Fusion Institute and at the Institute of Plasma Physics, Na-
goya University (mainly from which developed the present
National Institute for Fusion Science (NIFS)). Almost imme-
diately the A+M Data Unit devoted itself also to the develop-
ment of new data using the mechanism of the IAEA Coordi-
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nated Research Project (CRP). A CRP of the A+M Data Unit
brings together a small number of research groups from
around the world for coordinated work thatisaimed at devel-
oping new data in a well-defined area of atomic, molecular
or plasma material interaction science. (The work is done in
the home institutes, but participants in a CRP are brought
together several times in order to exchange information and
coordinate their work.)

Recent and ongoing CRPs of the A+M Data Unitinclude
the following: [2]

® Plasma-Wall Interaction for Irradiated Tungsten and
Tungsten Alloys in Fusion Devices

® Data for Erosion and Tritium Retention in Beryllium
Plasma-Facing Materials

® Atomic and Molecular Data for State-Resolved Model-
ling of Hydrogen and Helium and Their Isotopesin Fu-
sion Plasma

® Spectroscopic and Collisional Data for Tungsten from
1eV to 20 keV

® Light Element Atom, Molecule and Radical Behaviour
in the Divertor and Edge Plasma Regions

® (Characterization of Size, Composition and Origins of
Dust in Fusion Devices

® Data for Surface Composition Dynamics Relevant to
Erosion Processes

The CRPs are oriented towards development of new
data, but the A+M Data Unit also has the task to evaluate
existing data and make recommendations. The principal in-
gredient of a data evaluation are uncertainty estimates, but
calculated (theoretical) data are often published without un-
certainty estimates. There is a real need for better proce-
dures to obtain uncertainty estimates for calculated cross
sections. At present the Unit seeks very actively to engage
atomic and molecular physicists in data evaluation and un-
certainty estimation, either directly through TAEA projects
or through TAEA cooperation in other meetings and pro-
jects. A recent joint IJAEA-NFRI meeting (Daejeon, Korea,
4-7 September 2012) was devoted to data evaluation for
atomic, molecular and plasma-material interaction processes
in fusion. Other related meetings and projects are being
planned.

The present special topic articles of the (Japanese) Jour-
nal of Plasma and Fusion Research contain contributions
from (mainly) Japanese researchers in the field of fusion sci-
ence or related atomic, molecular and plasma-material inter-
action processes. In many cases the work reflects the inter-
ests of one of the recent CRPs of the TAEA A+M Data Unit,
or it reflects other work on A+M data and databases for fu-
sion that is of interest to the IAEA. The editors are sincerely
grateful to all authors for their work and for their contribu-
tion to this special topic articles. (B.J. Braams)
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