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Helium and hydrogen isotope retention behavior in simultaneous implanted tungsten
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Tungsten is the candidate for plasma facing materials (PFMs) in the fusion reactor. It will be simultaneously irradiated
by hydrogen isotopes and helium (He) produced by D-T fusion reaction. In this study, simultaneous He-H implantation
was performed and the retention behavior was evaluated by high temperature thermal desorption spectroscopy (HT-TDS).
Experimental results showed that He retention behavior was affected by the incident hydrogen to a large extent.
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1. Introduction

In the fusion reactor, PFMs will be exposed to the heavy bombardment of helium generated by the D-T fusion reaction.
Serious damage can be introduced such as He bubbles and dense dislocation loops. The formation of these damages will
be further complicated by the incident hydrogen isotopes. Thus, it is important to understand the He behavior in W under
simultaneous implantation of He and hydrogen isotope. In this study, simultaneous He*-H," implantation with different

hydrogen ion energy and flux ratio was performed. Helium and hydrogen isotope retention behavior are elucidated using
the HT-TDS.

2. Experiment

Polycrystalline W (10 mm?, 0.5mmt, A.L.M.T. Corp. Ltd), was preheated at 1173 K for 30 min under ultrahigh vacuum
(< 10 Pa). Thereafter, only He" and simultaneous He*- (H,") implantation were performed using 3.0 keV He* with the
fluence of 1.0<10%! and 1.0%<10?? He* m? and 1.0~3.0 keV H," with the fluence of 1.0x<10?2 H" m2. Then, TDS

measurements were carried out at the temperature from 300 K to 1700 K.
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