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Radiation Damage of High-Energy lons Produced By Plasma Focus Device on Surface Morphology
of Tungsten

Mir Mohammadreza Seyed Habashi*, Ehsan Noori, Alireza Aslezaeem?

1- Plasma Physics and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute (NSTRI), Atomic
Energy Organization of Iran (AEOI), Tehran, Iran.

* m.seyedhabashy@gmail.com

Article Information Abstract

Original Research Paper This study investigates the effects of high-energy helium and argon ion irradiation produced by
Doi: 10.71753/ma.2025.1187354 a Mather-type plasma focus device, both separately and simultaneously, on the surface
Keywords: morphology aqd cryst_alline structure o_f tungsten. Tungsten_ samples with dimen_s,ions 10xqu1
Tungsten mm were irradiated with 20 shots of helium, argon, and a helium-argon mixture with equal ratios.

SEM analysis revealed that helium ion irradiation resulted in the formation of interconnected

Plasma Focus Device surface blisters in the nanometer scale, with sizes ranging from 100 nm and larger, inducing

High-Energy lons compressive stress in the tungsten structure. On the other hand, argon ion irradiation caused the
Surface Morphology formation of dense surface cracks with a depth of 700 nm and tensile stress in the tungsten
Crystalline Structure structure. Simultaneous irradiation of helium and argon ions led to a combination of deep cracks
Simultaneous Irradiation. and surface blisters, indicating the synergistic effects of these two irradiations. Furthermore,

XRD results showed that helium ion irradiation caused a shift of peaks to larger angles and a
decrease in peak intensity, while argon ion irradiation led to a shift of peaks to smaller angles
and a decrease in interplanar spacing in the tungsten crystal structure. This study offers new
insights into the synergistic effects of simultaneous ion irradiations, providing an innovative
approach to understanding tungsten behavior under fusion-relevant conditions. These findings
can aid in improving predictions of erosion and the performance of plasma-facing materials in
fusion reactors.
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