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Fig.1 Surface morphologies of W before irradiation (a) and

after TDS (b)
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Table 2 D thermal desorption from vacancy/vacancy clusters in W

lon implantation conditions

TDS Results

Irradiation  Ion energy/ Fluence/  Heating Desorption peak Detrapping
2 g D/H detrapped Reference
temperature/K eV D'm rate/K-s temperature/K  energy/eV
500 1.14 Vacancies detrapping the 3™ to 5" D
520 40 10% 1 600 1.40 Vacancies detrapping the 19 to 2™ D [26]
730 1.70 Vacancies detrapping D
520 1.07+0.03 Vacancies detrapping the 2™ D
300~500 500 102~10* 5 640 1.3440.03 Vacancies detrapping the 1% D [27]
900 2.14+0.05 Void detrapping D
19 Vacancy clusters (consist of 4 to 10
313 670 10 0.2~4 400~731 2.1+0.02 . . [11]
vacancies) detrapping D
313 670 10" 0.15~4 400~720 1.56+0.06 Vacancies detrapping D [24]
393 100 3.8x10**  0.08~0.33 646~692 1.04 Vacancies detrapping D This Work
(a) 1.18 Vacancies detrapping H [28]
(b) 1.57 Vacancies detrapping the 1°' to 2™ H [29]
1.6 Vacancies detrapping the 1* H
(c) . . nd (30]
1.57 Vacancies detrapping the 2" H

Note: (a), (b), (c) are the theoretically calculated data when the vacancy in W captures hydrogen atoms
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Quantitative Study on Thermal Desorption of Deuterium in Tungsten

Wang Wei'?, Zhang Xuexi’, Ye Xiaoqgiu’, Chen Chang’an’, Wang Peng’, Zhou Yanyan®, Gao Tao'
(1. Sichuan University, Chengdu 610065, China)
(2. Science and Technology on Surface Physics and Chemistry Laboratory, Jiangyou 621908, China)
(3. State Key Laboratory of Solid Lubrication, Lanzhou Institution of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730050, China)

Abstract: The polycrystalline W was irradiated with 100 eV D" ions to the fluence of 3.8x10** D/m’. And the subsequent thermal
desorption characteristics of deuterium from W at different heating rates were investigated by thermal desorption spectroscopy. The results
show that the total amount of deuterium desorption is about 10*> D/m” orders of magnitude. In particular, the thermal desorption peaks can
shift to higher temperature side with the increase of heating rate. The thermal desorption behavior of deuterium in polycrystalline W is in
accord with the first order reaction. The vacancy formation is the main trapping state of deuterium, and the thermal desorption energy of
deuterium atom is 1.04 eV.

Key words: tungsten; deuterium; thermal desorption; thermal desorption energy; radiation defects; vacancy
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