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Investigation of ground state excitation of sputtered tung-
sten in the linear plasma device PSI-2 — eSTEPHAN ERTMER,
OLEKSANDR MARCHUK, ALBRECHT POSPIESzZCZYK, ARKADI KRETER,
and SEBASTIJAN BREZINSEK — Forschungszentrum Jiilich GmbH - In-
stitut fiir Energie- und Klimaforschung - Plasmaphysik, Partner of the
Trilateral Euregio Cluster (TEC), 52425 Jiilich, Germany

Tungsten (W) is foreseen as plasma-facing material in future fusion
reactors. Spectroscopy is an important tool for particle flux measure-
ments into the plasma. For the interpretation of the measured W line
intensities the population distribution of J levels within the fivefold
ground term ®D and the 7S3 level of sputtered tungsten released and
entering the plasma remains an open question. A local thermal equi-
librium (LTE) for these levels with an effective temperature in the
order of 0.1-0.3 €V is usually assumed [1]. To investigate this assump-
tion of LTE, we exposed a W target (Tgy,t=300K) to an argon plasma
in PSI-2 and measured the intensity of several W I lines over the first
few mm in front of the target with high spatial resolution of 50 pm/px.
The position of the intensity maximum provides information about the
temporal evolution of the level population. Thus, the assumption on
LTE condition within the 5D ground term of the sputtered particles
entering the plasma can be studied independently. The data suggest
that at a biased, monoenergetic ion energy of 100-200 €V all atoms are
sputtered primarily in the lowest ground level >Dg and the other levels
are populated subsequently in the plasma.

[1] I. Beigman et al. Plasma Phys. Control. Fusion 49 1833 (2007)
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Current results of the ITER relevant large RF driven nega-
tive ion beam test facility ELISE — eDirk WUNDERLICH, URSEL
Fantz, BERND HEINEMANN, WERNER KRrAUSs, Rup1 RiIEDL, and THE
NNBI TEaM — Max- Planck- Institut fiir Plasmaphysik, 85748 Garch-
ing, Germany

The negative ion beam test facility ELISE is an important intermedi-
ate step in the European R&D roadmap for the neutral beam injec-
tion (NBI) systems of ITER. The ELISE ion source has half the size
of the ITER source and its aim is to demonstrate the ITER require-
ments regarding the extracted current density (329 A/m? in hydrogen,
286 A/m? in deuterium), the electron-ion-ratio (< 1) at the required
filling pressure (< 0.3Pa) and the pulse length (1000s in hydrogen,
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one hour in deuterium).

Typically the source performance is limited by the amount and tem-
poral stability of the co-extracted electrons, in particular in deuterium
operation. In the last years several valuable tools for counteracting
this increase of the electrons have been identified, mainly modifying
the magnetic and electric field topologies close to the extraction system
and improving the caesium management.

The presentation summarizes and discusses the latest results ob-
tained at ELISE: using the above-mentioned measures, in short pulses
(10s beam) the ITER values have almost been reached. Addition-
ally, the current densities obtained during long pulses were drastically
increased, reaching around 66 % of the ITER requirement both in hy-
drogen and deuterium.
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Powder mtallurgically produced tungsten fiber-reinforced
tungsten composites — eYIRAN Maol, JAN.W CoENEN!, JOHANN
Riescu?, SrRee SistLa®, LrEoNARD RAUMANN!, MARTIN Bram?,
Jesus GonzarLez?, TiL Hoscnen?, AvLexis TErRRA!, CHRISTIAN
LinsMEIER!, and CHRISTROPH BROECKMANN? — Forschungszentrum
Jillich GmbH, IEK-4, 52425 Jiilich, Germany — 2Max-Planck-
Institut fiir Plasmaphysik, 85748 Garching b. Miinchen, Germany
— 3RWTH Aachen University, IWM, 52062 Aachen, Germany —
4Forschungszentrum Jiilich GmbH, IEK-1, 52425 Jiilich, Germany

In future fusion reactors, tungsten (W) is the main candidate mate-
rial for plasma facing component. The intrinsic brittleness is a concern
with respect to the fusion environment - high transient heat loads, neu-
tron irradiation. To overcome this drawback, tungsten fiber reinforced
tungsten (Wf/W) composites are being developed relying on an ex-
trinsic toughing principle. In this work, recent development progress
on powder metallurgy produced Wf/W will be discussed, showing a
promising avenue to produce a dense bulk Wf/W composite. The
work focuses on recent progress in Wf/W manufacturing and charac-
terization. A main difficulty during sintering is the fiber embrittlement
due to carbon contamination. These issues can be solved by separating
the powders and graphite tool with a tungsten foil. Preliminary me-
chanical testing are performed in the as-fabricated condition. It shows
that the existing of the weak interface reduces the strength of the com-
posite, but, in return, allow to realize the pseudo ductility mechanism.
This discrepancy and the resulting constraints for the manufacturing
will be discussed.



