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Nuclear fusion is a promising option for providing clean energy with high-power density and reliable power
supply. There are two main approaches to fusion energy: magnetic confinement fusion (MCF) and inertial
confinement fusion (ICF). Both of them have recently achieved important milestones, showing that we are
on the right path to make fusion energy a reality. However, there are still some challenges which need to
be addressed before going to commercial power plants. One of them is the development of plasma facing
materials being able to withstand the harsh conditions taking place in these reactors (large thermal loads
and radiation fluxes) [1].

So far, coarse-grained tungsten (CGW) is considered one of the most promising candidates as PFM in
future fusion reactors since it fulfills most of the highly demanding requirements. However, it has
important drawbacks, such as its ability to retain and to interact with light atomic species easily, mainly
hydrogen and helium, which leads, among other fatal effects, to: fuzz formation [2], sputtering of the PFM
surface, as well as surface blistering, cracking, and exfoliation [3]. Moreover, in the case of MCF, sputtering
will additionally affect the energy confinement efficiency by introducing radiative losses which can result
in interruption of the reactor operation. Therefore, there is a need to identify alternative materials with
better radiation resistance than CGW.

Nanostructurization of W by introducing a large density of grain boundaries (GBs) and/or by producing
engineered surfaces with a large surface area, such as needles and foams, have been shown to improve
radiation resistance [4-9].

In this talk, based on experimental and multiscale computer simulation data, we will discuss the
effectiveness of grain boundaries and free surfaces to release H and He atoms. We will also show the
influence of surface finishing on the sputtering yield for W nanoneedles irradiated with low energy ions.
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