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©Background

v MeV ion irradiation is used as a proxy for neutron damage to study how
irradiation damage increases hydrogen retention in tungsten (W).

v Despite numerous contributions in this area of research, it remains an open
guestion how well surrogate MeV ion irradiation approximates neutron damage
in W.

v Neutron irradiated W samples will soon be available to better clarify the

©Purpose of this work
v Question : Can MeV ion irradiation be a proxy for neutron irradiation
Induced hydrogen trapping sites in tungsten?

v Compare hydrogen retention behavior in W following MeV ion damage by H, Fe
and W ions, In terms of trapping energy and trap site density.

v Compare these data with neutron-irradiated W data (preliminary)

© Experimental conditions

characteristics of neutron damage under Japan-US collaboration, PHENIX][1]. .
v To enable comparison to neutron-irradiated samples, it is desirable at this stage Ioog ﬁﬂaT/aﬂein < 573’K5.O VeV W, "

to survey the nature of MeV ion irradiation effects in W. 3 MeV H) or o < 0.3 MeV H-
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© Summary Deptn
v lon or neutron damaged W usually has multiple trap sites. In this study, trap energies at the strongest trap sites and trapped D h

concentration for ion damaged (0.3 MeV H, 6.4 MeV Fe, 5 MeV W) and neutron damaged (fission reactor) W were compared.
v' Trap energies for H, Fe, and W damaged W showed similar (~1.9 eV). N-damaged W could have similar trap sites (inconclusive here).
( Trap site densities (trapped D concentration at same dpa and temperature) are also similar for three types of ion damaged W.
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© Results from 0.3 MeV H damaged W
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6ost annealing at 250 °C : ~61 % reduction compared with at 200 °C\

at 300 °C : ~87 % )
at 350 °C : ~82 % _ther

(\/Assumption of ~1.4 eV trap and ~1.9 eV trap agrees well with-

esults from isothermal annealing and thermal desorption.

@t ~ 300 °C, about 85 % of D retained at 200 °C is thermally releasedj

OResults from 6.4 MeV Fe and 5 MeV W damage

Damage : ~1.4dpa (300°C during ion damage) D atom fluence: 7.0 X 1022 D/m?2 (300 “C)

Thermal desorption profile for Fe and W damaged W
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Thermal desorption profile for neutron irradiated W
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ORetention for three types of ion damage W
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! 100 um, high temperature tail extending to | ¥ Neutron damaged W might have similar trap site,

~ | site (~1.9 eV)

but more studies (depth profile etc.) needed
v'Under same dpa and temperature, different ion
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< kdamaged W have similar trap site density. /




