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Tungsten has emerged as divertor-plasma-facing material in fusion reactors due to its excellent thermal and
mechanical properties as well as low tritium affinity. It is therefore essential to understand the behavior of
tungsten in reactor-like conditions from the point of view of radiation damage and fuel retention. There
is already a world-wide effort in creating a database of radiation damage and retention by surrogate ion
irradiation. In this paper, we present results of experiments and computer simulations of radiation damage and
deuterium trapping due to light, medium and heavy ions in poly-crystalline tungsten. The idea is to develop a
deeper understanding of the radiation damage, evolution of the defects and their impact on hydrogen-isotope
trapping.

Several irradiation experiments have been carried out with ions of Au, W, B, He and D of energies ranging
from 100keV-80MeV. We have found that for the same fluence (1.3 x 1018 ions-m-2) of the impinging ions,
the ion-mass plays a critical role in the defect creation and subsequent deuterium trapping. The samples
irradiated with 80 MeV Au ions were found to show more D-isotope retention in comparison with 10 MeV
boron ions. The range of both the ions were similar. For an order of magnitude higher fluence of boron (1.0
x 1019 ions-m-2), the trapped deuterium content was considerably lower than that of Au. The defect density
observed Au irradiated sample was several orders of magnitude higher than the B irradiated ones. A similar
observation was also confirmed using low temperature resistivity measurements.
In MD simulations, we see that at large energies of the Primary Knock-on Atom (>160 keV) the fragmentation
of the cascade occurs which may have a direct relation to the experiments of heavy ion irradiation at 80 MeV
where we see prominently dense clustering of dislocations and vacancies. Interestingly 10 MeV boron damage
seems to produce PKA spectrum somewhat similar to that of 14 MeV neutron which is distinctly different than
the defects produced and consequently deuterium trapping from heavy ion irradiation. These results will be
presented along with computer simulations and limits to extrapolation damage from surrogate to neutrons
will be highlighted.
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