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The geometry of the
model

- 2D plate, perpendicular to which the external field H
is directed

- Periodic boundaries
- Pairwise interactions

- Square lattice of defects




The Gibbs free

energy
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Ferromagnetic potential
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- Conflicting impacts of
ferromagnetic and
superconducting subsystems
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- Effective attraction due to
ferromagnetic properties

-2 - - Theinteraction potential
changes with susceptibility X0
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[H

Field
distribution at
different -
susceptibility
triangular lattice for low susceptibility

shapeless clusters - smooth transition

stripes in purely ferromagnetic
superconductors
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Field distribution
at different
values of H

- Stripes and chains at lower Hs

- the influence of clusters on the
distribution is less noticeable at high
fields
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Intertype potential

This potential, like the ferromagnetic one, has one
maximum and one sharp minimum.

The energy of vortex-vortex interaction was set as
follows:

U(r)=(—q) (ln . j}_ ) + kexp (—%))

K, g - model parameters that were selected so
that the repulsion corresponded to the potential
of a conventional superconductor




Results

The magnetization curves of the
intertype and conventional
HTSC(Nd=0):

- the same maximum at
same GL parameters

- cluster structure is more
stable
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Field distribution,
Nd = 400
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Conclusion

Monte Carlo method is applicable to ferromagnetic and
intertype superconductors

The vortex structure in ferromagnetic superconductors
strongly depends on susceptibility, and there is a tendency
to form stripes

The cluster structure of intertype superconductors is quite
stable both to the field and to defects in the material

[5]Di Giorgio, C., Bobba, F.,
Cucolo, A. et al. Observation of
superconducting vortex clusters in
S/F hybrids. Sci Rep 6, 38557 2016
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Temperature dependance
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Ferromagnetic potential
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