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Summary of Presented Experiments

Irradiated @ 950 °C

SRIM Calculations, Masked Sample,
and W, TaC, and SiC Comparison
Helium Ion Range in SiC
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•Samples are mounted in the IEC device and negative
potentials between 10 and 100 kV are applied.

•Helium ions are then
accelerated and bombard the
sample surface

Range (microns)

• SRIM calculations have been used to estimate the
range in SiC at
20 - 40 keV
• The CVD Silicon Carbide (SiC) samples acquired from ORNL were irradiated
in the UW IEC device to 1x1018 and 1x1019 He+/cm2 at 750, 850, and 950 °C
• A partially masked SiC sample was irradiated to ~1.5x1019 He+/cm2 at 950 °C
• A damage comparison is made between W, a TaC foam, and the SiC
• SEM analysis has been performed to evaluate the surface damage on SiC as
functions of temperature and fluence.
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At 950 °C we notice flaking and pore formation in the 1x1018 He+/cm2 sample and an
increased level of pore formation in the sample irradiated to 1x1019 He+/cm2

SRIM calculations were used to predict the range of He+ in SiC. The range at the peak of
the helium concentration at 30 kV is approximately the observed flake thickness. The
picture on the right is a schematic of the setup used for the masked sample.
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Lack of damage in the unirradiated zone confirms that the damage is due to helium ion
fluence. The particles in the unirradiated zone are most likely a post-irradiation artifact.
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Once again excessive flaking is evident on both specimens, though the level of pore
formation is not as high as the 1x1019 He+/cm2 and 950 °C specimen. These flakes appear to
be approximately several microns in thickness.
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Irradiated @ 750 °C
1x1019 He+/cm2
A large difference in damage between the W, TaC foam, and SiC samples is observed. The
dominant damage in the SiC is flaking, while pore formation dominates in the W, and TaC
samples. SiC also experiences much more inhomogeneous damage than the W and TaC.

Conclusions
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Surface cratering and dimpling increases with increasing temperature, although pore
formation is not dominant below 950 °C. A major observation is that each sample exhibits
significant inhomogeneity over the surface.
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At 750 °C surface modification is evident at both fluences, although there is an absence of
pore formation in both samples. The surface modification processes in the 1x1019 He+/cm2
are still under investigation.

• Significant changes in SiC surface morphology occur at all
temperatures (750 – 950 °C) and fluences (1x1018 He+/cm2 to 1x1019
He+/cm2)
• At constant He+ fluence, the characteristic damage of the sample is a
function of the temperature at which the sample is irradiated
• However, ion fluence - NOT temperature, causes these surface
morphology changes
• Substantial differences in surface damage are observed between all
SiC samples and W and the TaC foam

