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lon beamstudies at JSt The accelerator
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Motivation ’r‘ @

Study of deuterium retention in self-
lon damaged tungsten

w Tungsten is the material of choice for
divertortarget plates

w Retention studies in damagedngstenc
simulate neutron damage by W ion
Irradiation

w D retention - a way to determine the

trap concentrations

Gentle exposure to damaged W

Study processes with

hydrogen/deuterium atoms (0.2 e¥)no

GF Matthews, PS| 2013 additional defect production as in the

case of plasm@n exposure

e €
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Processes: atoms versus ions Ild @

wProceses: neutral atom exposure versus ion/plasma exposure
wEffect of neutrals in plasma experimet® 2 Y Q4 LJX & YI 22 NJ
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Damaged W + D atom loading @
different exposure temperatures
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Neutron-like damage- W ion irradiation STA 2

W samples mirror polished polycrystalline tungstdat IPP), manufactured

by Plansee GAlarge grains perpendicular to sample surféldédER grade

A Damaging at room temperaturat IPP20 MeV W ions, fluence 1.4%80
W/m2lh n ®y ¢ R LI

Calculation bysRIM
irradiation by 20 MeV W
F=1.4x10° w/n’
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Scannin@ransmission
ElectronMicroscopy | | | | |
(STEM) od WL.Ciupinski 0 1 2 3
et al. NIM B317(2013) 159 depth,nm

Calculation of damage profile by SRIM is in very good
agreement with TENMVbservation

0.V. Ogorodnikova, H workshop (2012)
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Hydrogen atom beam source

wide spread narrow beam
1-5%H 80-99% H

HABS

K.G. Tschersich, J.P. Fleischhauer and H. L
Schuler, J. Appl. Phys. 104, 034908 (2008); standard type ?
http://www.mbe- ot flament HABS
components.com/products/gas/habs.html in H, beam long hot tube

D atomz flux density profile
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Maximum atom flux = 3.5x1@° D/m?2s
IAEA CRP meeting, Seoul, 8-11.9.2015 9


http://www.mbe-components.com/products/gas/habs.html
http://www.mbe-components.com/products/gas/habs.html
http://www.mbe-components.com/products/gas/habs.html

Damaged W + D atom loading @ different

exposure temperatures
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Damaged W + D atom loading @ different &
exposure temperatures

STA 2

A TDS spectréheating rate 2K/s) Yu. Gasparyan et al. INM3 @015 1013
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ActaMater. 94 (2015) 307, Schmidt et al. JAP 2014]
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O.V. Ogorodnikova, H workshop (2012)
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Damaged W + D atom loading @ different
exposure temperatures- comparison S|

A Comparison tavith plasma loading PlaQ 20 eV ion energy (IPP)
A Exposure at different sample temperatures
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Annealing of damaged W
+ D atom loading @ the same
temperature
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Damaged W materiak the annealing study

o I

W samples prepared at IRirror polished polycrystalline tungsten,

manufactured byPlansedGAc¢ grains parallel to surface (MF reference
material )

Recrystallizationg 2 min @2000 K

Damaging at room temperature, 20 MeV W iofhgence7.8x10’ W/m?Ih
0.5dpa

STEM analysisby L. Ciupinski z collaboration within EUROfusion
A.: Al T & hlL.ERFMC 2015, submitted tBhys. Scripta
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Damaged W materiak the annealing study
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Study of defect annealing Depth profiles Y Ja i

A Long exposure timefluence
(6 days-144 h) needed to
saturate trapsz intermediate
NRA measurement after 72 h
of D atom exposure (final
depth profiles shown).

A Observed effect of the
annealing of damaged
samples on the trap
concentration z reduction of
traps at higher annealing
temperatures

A.: Al T &t hlLEFEMC 2015, submitted toHys. Scripta
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