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1 Snapshots of the defect structures

Snapshots of the “Case 2” simulation cells in different materials and potentials can be found in Figs. 1, 2 and 3.

The snapshots are taken after 500 cascades in the Zhou et al. potential, after 1500 cascades in the Bonny et al.

potential and after 1000 cascades in the Purja Pun et al. potential. The description of the figures can be found in

the main article.

2 Potential energy calculations

Potential energy calculations for the different elements in the nanocrystalline simulation cells 0 K were done, and

compared to single crystalline cells of 500 000 atoms. The resulting energy distributions for the atoms can be seen

in Figs. 4, 5 and 6. The plots are normalized so that the areas under the curves are equal to one.

3 Energy change during irradiation

The energy change of the system during irradiation can be found in Figs. 7, 8 and 9, for all three potentials. The

energy shown in the graphs is the energy of the system at certain doses compared to the corresponding unirradiated

system.
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(a) Ni - view 1 (b) Ni - view 2 (c) Ni3Fe - view 1 (d) Ni3Fe - view 2

(e) Ni2Fe - view 1 (f) Ni2Fe - view 2 (g) NiCo - view 1 (h) NiCo - view 2

(i) NiCoCu - view 1 (j) NiCoCu - view 2 (k) NiCoFeCu - view 1 (l) NiCoFeCu - view 2

Figure 1: Snapshots of the defect structures in all materials for the Zhou et al. potential after the 500th cascade.
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(a) Ni - view 1 (b) Ni - view 2 (c) Ni3Fe - view 1 (d) Ni3Fe - view 2

(e) Ni2Fe - view 1 (f) Ni2Fe - view 2 (g) NiFe - view 1 (h) NiFe - view 2

Figure 2: Snapshots of the defect structures in Ni, Ni3Fe, Ni2Fe and NiFe for the Bonny et al. potential after the

1500th cascade.

(a) Ni - view 1 (b) Ni - view 2 (c) NiCo - view 1 (d) NiCo - view 2

Figure 3: Snapshots of the defect structures in Ni and NiCo for the Purja Pun et al. potential after the 1000th

cascade.
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(a) Ni (b) Ni3Fe

(c) Ni2Fe (d) NiCo

(e) NiCoCu (f) NiCoFeCu

Figure 4: Energy distribution of all atoms in single and nanocrystalline cells relaxed to 0 K for the Zhou et al.

potential. The shaded area is the single crystalline sample and the lines the different cases of the nanocrystalline

samples. The plots have been normalized so that the area under the curve is equal to one.
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(a) Ni (b) Ni3Fe

(c) Ni2Fe (d) NiFe

Figure 5: Energy distribution of all atoms in single and nanocrystalline cells relaxed to 0 K for the Bonny et al.

potential. The shaded area is the single crystalline sample and the lines the different cases of the nanocrystalline

samples. The plots have been normalized so that the area under the curve is equal to one.

(a) Ni (b) NiCo

Figure 6: Energy distribution of all atoms in single and nanocrystalline cells relaxed to 0 K for the Purja Pun et al.

potential. The shaded area is the single crystalline sample and the lines the different cases of the nanocrystalline

samples. The plots have been normalized so that the area under the curve is equal to one.
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Figure 7: Potential energy change in the Zhou et al. potential.
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Figure 8: Potential energy change in the Bonny et al. potential.

Figure 9: Potential energy change in the Purja Pun et al. potential.
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