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Supplementary Figure 1 | Energy contributions and topological charge during skyrmion collapse in fcc-
Pd/Fe/lr(111). Energy contributions from the different interactions (see legend, left axis) are shown versus the
reaction coordinate from the initial (skyrmion) state to the final (ferromagnetic) state. The energies are summed
over all atoms of the simulation box and are given relative to the energies of the initial isolated skyrmion state.
The topological charge (open circles, right axis) is plotted versus reaction coordinate. The simulations are
performed with the full set of DFT parameters for fcc-Pd/Fe/lr(111) (upper panel, Jorr) and with the effective
nearest-neighbor exchange model (lower panel, Jetr). The magnetic field is B=4.0T.
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Supplementary Figure 2 | Energy contributions and topological charge during skyrmion collapse in hcp-
Pd/Fe/lr(111). Energy contributions from the different interactions (see legend, left axis) are shown versus the
reaction coordinate from the initial (skyrmion) state to the final (ferromagnetic) state. The energies are summed
over all atoms of the simulation box and are given relative to the energies of the initial isolated skyrmion state.
The topological charge (open circles, right axis) is plotted versus reaction coordinate. The simulations are
performed with the full set of DFT parameters for hcp-Pd/Fe/lr(111) (upper panel, Jorr) and with the effective
nearest-neighbor exchange model (lower panel, Jerr). The magnetic field is B=1.5T.
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Supplementary Figure 3 | Energy contributions at the saddle point for hcp-Pd/Fe/lr(111). Total energy per
shell and contributions of the individual interactions are shown for hcp-Pd/Fe/lr(111) over the lattice shells of
the saddle point for () Joer parameters and (b) Jerr parameters. Atoms with the same distance to the midpoint of

the transition state are defined as one shell. The insets show the corresponding saddle point configurations.
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Supplementary Figure 4 | Energy contributions and topological charge during antiskyrmion collapse in
fcc-Pd/Fe/lr(111). Energy contributions from the different interactions (see legend, left axis) are shown versus
the reaction coordinate from the initial (antiskyrmion) state to the final (ferromagnetic) state. The energies are
summed over all atoms of the simulation box and are given relative to the energies of the initial isolated
skyrmion state. The topological charge (open circles, right axis) is plotted versus reaction coordinate. The
simulations are performed with the full set of DFT parameters for fcc-Pd/Fe/lr(111) at B=4.0T.



Supplementary Movie 1 | GNEB images of the skyrmion collapse for fcc-Pd/Fe/lr(111) with Jorr. The MEP
is shown on the left side of the movie, where the energy of the spin configuration during the skyrmion collapse is
plotted over the reaction coordinate. Each point corresponds to an image of the GNEB calculation. The images

are shown on the right side.

Supplementary Movie 2 | GNEB images of the skyrmion collapse for fcc-Pd/Fe/lr(111) with Jetr. The MEP
is shown on the left side of the movie, where the energy of the spin configuration during the skyrmion collapse is
plotted over the reaction coordinate. Each point corresponds to an image of the GNEB calculation. The images
are shown on the right side.

Supplementary Movie 3 | GNEB images of the skyrmion collapse for hcp-Pd/Fe/lr(111) with Jprr. The
MEP is shown on the left side of the movie, where the energy of the spin configuration during the skyrmion
collapse is plotted over the reaction coordinate. Each point corresponds to an image of the GNEB calculation.

The images are shown on the right side.

Supplementary Movie 4 | GNEB images of the skyrmion collapse for hcp-Pd/Fe/lr(111) with Jest. The MEP
is shown on the left side of the movie, where the energy of the spin configuration during the skyrmion collapse is
plotted over the reaction coordinate. Each point corresponds to an image of the GNEB calculation. The images

are shown on the right side.

Supplementary Movie 5 | GNEB images of the antiskyrmion collapse for fcc-Pd/Fe/lr(111) with Jprr. The
MEP is shown on the left side of the movie, where the energy of the spin configuration during the skyrmion
collapse is plotted over the reaction coordinate. Each point corresponds to an image of the GNEB calculation.
The images are shown on the right side.



