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Abstract

To evaluate the deuterium (D) retention behaviors in Fe ion damaged tungsten with various damage distributions, 0.8
MeV and 6 MeV Fe ions were implanted into W with the various damage concentrations. Thereafter, 1.0 keV D ion
implantation was performed, and the D retention behavior was evaluated by thermal desorption spectroscopy (TDS). The
retention of D trapped by vacancies for multiple Fe ion irradiated W samples were decreased as the damages were
accumulated by 6 MeV Fe ion irradiation. It was confirmed that D de-trapping from irradiation damages at higher
temperature was enhanced by the D accumulation by the near surface damages due to 0.8 MeV Fe ion irradiation.
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Table 1. D retention for W under various irradiation
conditions.

Sample lon energy (MeV) D retention
No. (damage concentration (dpa))  (D*m?)
(1) 0.8 (0.1) +6(0.3) 1.0x10%
(2) 0.8 (0.1) +6(0.1) 1.1x10%
(3) 0.8 (0.1) + 6 (0.03) 1.1x10%
(4) 0.8 (0.1) 0.4 x10%
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Fig. 3. D, TDS spectra for Fe ion irradiated W

Table 1I. D retention for W under various irradiation
conditions.

Sample  lon energy (MeV) D retention
No. (damage concentration (dpa))  (D*m?)
(5) 0.8 (0.3) + 6 (0.1) 0.9 X 10%
(6) 0.8 (0.1) +6 (0.1) 1.1x10%
) 6 (0.1) 2.3x10%
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Fig. 4. TEM image (dlslocatlon Ioops) for Fe ion
irradiated W (observed at R.T.).
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Fig. 5. The simulation of D depth profiles after D,
implantation for each sample.
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Fig. 6. The simulation of D depth profiles after D,"
implantation for each sample.



