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Irradiation induces a large number of 
structural defects, such as vacancies, their 
clusters, dislocation loops, voids etc. As a 
result, swelling, hardening, creep and 
embrittlement appear and lead to a faster 
wear

Amaya, M. et al., J. Nucl. Sci. Technol. 45(3) (2008) 244
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Irradiation modifies properties of material

H. Abe, et. Al.. Trans. Mat. Res. Soc. Japan 36 (2011) 133
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➢PAS techniques allow us to 
find defects with the size 
ranging from 0.1 to 3 nm with 
the concentration up to 10-7

➢PAS enables the detection of 
defects in the wide range of 
depths from single 
nanometers up to milimeters

https://www.hzdr.de/db/Cms?pNid=3581
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https://www.iter.org
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https://www.iter.org
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https://www.iter.org
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J. Knaster, et al. Nat Phys 12 (2016)424–434
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J. Knaster, et al. Nat Phys 12 (2016) 424–434
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https://euro-fusion.org/
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S. Das, Applied Sciences (2019) 1:1614
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Primary Particle: Proton, Deuteron, Alpha, Lithium-7

Acceleration Stage (Energy):

Section 1: 2.5 MeV/u

Section 2: 12.5 MeV/u

Intensity / Current: 1 nA to 5 nA

Temperature control: required

Beam scanning mode: required
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S (Strengths): 

➢defects similar to neutron-induced ones(mp~ mn)
➢H and He as transmutation products
➢damage range suitable to conventional PAS
➢no-activation for Section 1

W (Weaknesses): 

➢activation for Section 2

O (Opportunities): 
➢upgrade the laboratory
➢expanding research collaboration
➢ independence

•T (Threats): 

➢ time to deactivate the samples
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✓ ion beams can be used to introduce irradiation-induced defects

✓ the proposed ion energies are suitable for structural modification

at depths relevant to conventional PAS experiments
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The long range effect

Yu.P. Sharkeev, E.V. Kozlov, Surf. Coat. Technol. 158-159 (2002) 219
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• (few slides only)

Ch. Lu, et al. Sci. Rep. (2016) 19994
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