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Tungsten is a promising candidate for first-wall material in fusion reactors and its use
as a plasma-facing material is being investigated in both tokamaks as well as laboratory
experiments [1, 2]. In fusion environment tungsten will be exposed to neutron, helium and
hydrogen isotope implantation along with the heat flux which will lead to material damage.
Irradiation by charged particles such as H, D, T, He, Au, W etc., is employed to surrogate
the experiment of high energy and high flux neutron irradiation in tungsten.

using transmission electron microscopy (TEM) after irradiated by: 1) high energy heavy
mass gold (Au of 80 MeV); and 2) low mass boron (B of 10 MeV) ions with a fluence
of 1.3 x 10'*/cm?. Prior to irradiation tungsten foil samples of 100 um thickness (99.96%
pure), procured from Princeton Scientific corp. USA, and were recrystallized at 1838K under
10~? mbar base pressure in 200 mbar Ar+8% H environment. Defects created by Au and
B ions irradiation in the recrystallized foil were characterized for the types of defect such as
defect clusters, dislocation lines, loops etc., and are quantified in terms of dislocation line
length, dislocation loop size and their densities using transmission electron microscopy. The
small defect clusters in Au irradiated samples and dislocations segments and dislocation
loops were observed in B irradiated samples. Furthermore, the Au ion irradiation has led to
the formation of dislocation lines density lesser than that of B irradiated foil.

The present work concerns the study of ion mass in meso-scale defects created in tungsten
<

References
[1] E. E. Bloom, Nucl. Fus., 30, 1879-1896 (1990).
[2] M. Rubel, Trans. Fus. Sci. Tech., 53, 459-467 (2008).

234 TAEA-CN-258-534


mailto:prashanttopquark@gmail.com
https://conferences.iaea.org/indico/event/151/contributions/6341/

IAEA | 50+ years of INIS [ e

A Transmission Electron Microscopy Investigation of Defects

Induced in Tungsten Foils by Au and B lon Irradiation

Sharma, P. (International Thermonuclear Experimental Reactor (ITER), India
Centre, Gujarat (India)); Maya, P.N. (International Thermonuclear
Experimental Reactor (ITER), India Centre, Gujarat (India)); Akkireddy, S.
(Institute for Plasma Research (IPR), Bhat, Gandhinagar (India))

27th 1AEA Fusion Energy Conference. Programme and Book of Abstracts
2018

Primary Subject
PLASMA PHYSICS AND FUSION TECHNOLOGY (S70)
Source

International Atomic Energy Agency, Division of Physical and Chemical Sciences, Physics
Section, Vienna (Austria); 844 p; 16 Oct 2018; p. 234; FEC 2018: 27. IAEA Fusion Energy
Conference; Ahmedabad (India); 22-27 Oct 2018; IAEA-CN--258-534; Also available on-
line: https://www.iaea.org/sites/default/files/18/10/cn-258-abstracts.pdf; 2 refs.

Record Type

Report

Literature Type

Conference

Report Number

IAEA-CN--258

Country of publication

International Atomic Energy Agency (IAEA)
Descriptors (DEI)

BORON IONS, DISLOCATIONS, FIRST WALL, GOLD IONS, HEAT FLUX, HYDROGEN
ISOTOPES, IRRADIATION, MEV RANGE 10-100, NEUTRON FLUX, NEUTRONS,
THERMONUCLEAR REACTORS, TOKAMAK DEVICES, TRANSMISSION ELECTRON
MICROSCOPY, TUNGSTEN

Descriptors (DEC)

BARYONS, CHARGED PARTICLES, CLOSED PLASMA DEVICES, CRYSTAL DEFECTS, CRYSTAL
STRUCTURE, ELECTRON MICROSCOPY, ELEMENTARY PARTICLES, ELEMENTS, ENERGY


http://inis.iaea.org/search/resources/news/50_years_anniversary_INIS.pdf
https://www.iaea.org/sites/default/files/18/10/cn-258-abstracts.pdf
https://www.iaea.org/sites/default/files/18/10/cn-258-abstracts.pdf
https://www.iaea.org/sites/default/files/18/10/cn-258-abstracts.pdf
https://inis.iaea.org/search/search.aspx?orig_q=author:%22Sharma,%20P.%22
https://inis.iaea.org/search/search.aspx?orig_q=author:%22Maya,%20P.N.%22
https://inis.iaea.org/search/search.aspx?orig_q=author:%22Akkireddy,%20S.%22
https://inis.iaea.org/search/search.aspx?orig_q=primarysubject:%22PLASMA%20PHYSICS%20AND%20FUSION%20TECHNOLOGY%20(S70)%22
https://inis.iaea.org/search/search.aspx?orig_q=reportnumber:%22IAEA-CN--258%22
https://inis.iaea.org/search/search.aspx?orig_q=country:%22International%20Atomic%20Energy%20Agency%20(IAEA)%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22BORON%20IONS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22DISLOCATIONS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22FIRST%20WALL%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22GOLD%20IONS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22HEAT%20FLUX%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22HYDROGEN%20ISOTOPES%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22HYDROGEN%20ISOTOPES%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22IRRADIATION%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22MEV%20RANGE%2010-100%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22NEUTRON%20FLUX%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22NEUTRONS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22THERMONUCLEAR%20REACTORS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22TOKAMAK%20DEVICES%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22TRANSMISSION%20ELECTRON%20MICROSCOPY%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22TRANSMISSION%20ELECTRON%20MICROSCOPY%22
https://inis.iaea.org/search/search.aspx?orig_q=DEI:%22TUNGSTEN%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22BARYONS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22CHARGED%20PARTICLES%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22CLOSED%20PLASMA%20DEVICES%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22CRYSTAL%20DEFECTS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22CRYSTAL%20STRUCTURE%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22CRYSTAL%20STRUCTURE%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22ELECTRON%20MICROSCOPY%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22ELEMENTARY%20PARTICLES%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22ELEMENTS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22ENERGY%20RANGE%22

RANGE, FERMIONS, HADRONS, IONS, ISOTOPES, LINE DEFECTS, METALS, MEV RANGE,
MICROSCOPY, NUCLEONS, RADIATION FLUX, REFRACTORY METALS, THERMONUCLEAR
DEVICES, THERMONUCLEAR REACTOR WALLS, TRANSITION ELEMENTS

Language

English

Reference Number
50050959

Related Record
50050305

INIS Volume

50

INIS Issue

33

‘ﬁ-tr > Export - PDF

Contact Us Disclaimer

Copyright © 2022 IAEA. All rights reserved.



https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22ENERGY%20RANGE%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22FERMIONS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22HADRONS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22IONS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22ISOTOPES%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22LINE%20DEFECTS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22METALS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22MEV%20RANGE%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22MICROSCOPY%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22NUCLEONS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22RADIATION%20FLUX%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22REFRACTORY%20METALS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22THERMONUCLEAR%20DEVICES%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22THERMONUCLEAR%20DEVICES%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22THERMONUCLEAR%20REACTOR%20WALLS%22
https://inis.iaea.org/search/search.aspx?orig_q=DEC:%22TRANSITION%20ELEMENTS%22
https://inis.iaea.org/search/search.aspx?orig_q=language:%22English%22
https://inis.iaea.org/search/search.aspx?orig_q=RN:50050959
https://inis.iaea.org/search/search.aspx?orig_q=%2250050305%22
https://inis.iaea.org/search/search.aspx?orig_q=volume:50
https://inis.iaea.org/search/search.aspx?orig_q=issue:33
http://inis.iaea.org/search/default.aspx
http://inis.iaea.org/search/ContactUs.aspx
http://www.iaea.org/About/disclaimer.html

