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Electron-impact ionisation of W?" ions with 1 < q <19

D Schury'?3*, A Becker', A Borovik Jr*f, B Ebinger®*, M F Gharaibeh!°7,
J Hellhund', K Huber?, J Rausch', K Spruck'®, F Jin*%, S Schippers* and A Miiller!

nstitut fiir Atom- und Molekiilphysik, Justus-Liebig-Universitéit GieBen, 35392 Giessen, Germany
2Institut des Nanosciences de Paris, Sorbonne Université, 75005 Paris, France
3GSI Helmholtzzentrum fiir Schwerionenforschung GmbH, 64291 Darmstadt, Germany
41. Physikalisches Institut, Justus-Liebig-Universitit GieBen, 35392 Giessen, Germany
SDepartment of Physics, Jordan University of Science and Technology, Irbid 22110, Jordan
6Department of Physics, National University of Defense Technology, Hunan 410073, Changsha, China
"Department of Mathematics, Statistics and Physics, P.O.Box 2713, Qatar University, Doha, Qatar
8Institut fiir Medizinische Physik und Strahlenschutz, THM, 35390 Giessen, Germany

Synopsis  Electron-impact ionisation cross sections of tungsten ions in the energy range from the ionisation
threshold to 1000 eV were measured. The experimental cross sections are compared with results from sub-
configuration averaged distorted wave calculations. Derived plasma rate coefficients are provided for convenient
use in plasma modelling.
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plasma-facing components in fusion reactors due R TF E
to its good thermo-mechanical properties and 26 Tl g
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neutron flux [1]. As these components will be TAE E
subject to high particle fluxes, tungsten impuri- % 3k E
ties in the fusion plasma cannot be avoided [2]. E 5 ELTT T EA 3
The tungsten ions are expected to absorb colli- e S T 3
sional energy of free electrons and emit strongly O 1 3
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leads to energy loss in the optically thin plasma 200 400 600 800 1000 1200

which cannot reabsorb the radiation. Con- Electron-ion collision energy ( eV )

trol and understanding of the conditions in the

plasma requires extensive modelling and this, in Figure 1. Cross sections for electron-impact single
turn, reliable data on atomic processes. This ionisation of W2+ jons: Experimental data (solid
motivated our present study on electron-impact line, open symbols with quadrature sum of the sta-
ionisation of tungsten ions which complements tistical and systematic uncertainties as error bars)
related work on photoionisation [4] and recom- compared to our results of SCADW calculations
bination [5] of tungsten ions. We measured ab- (dashed line), comprising direct ionisation (DI, dot-
solute cross sections for electron-impact single ted line) and excitation autoionisation (EA, dash-
ionisation of tungsten ions of the charge states dotted line).
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