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Valldor et al., Phys. Rev. B 84, 224426 (2011).
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Exchange interactions
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triangular site

Seemeies plus bonding orbitals

Super-exchange
between half-filled t2, orbitals

Reim et al., Phys. Rev. B 97, 144402 (2018)

Dzyaloshinskii-Moriya interactions
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Frustration
and

sum rules

t=0.5

Manuel et al., Phys. Rev. Lett. 103, 037202 (2009).

Possible Chiral Spin-Liquid Phase in Noncentrosymmetric RBaCo,0O;
Khalyavin et al., Phys. Rev. B 85, 220401(R) (2012).
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XYZ-polarisation analysis W. Schweika, J. Phys.: Conf. Ser. 211, 012026 (2010)
of diffuse magnetic neutron scattering from single crystals

Powder samples

Otto Scharpf 113.6.2019
XYZ method 1993
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XYZ-polarisation analysis W. Schweika, J. Phys.: Conf. Ser. 211, 012026 (2010)
of diffuse magnetic neutron scattering from single crystals
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XYZ-polarisation analysis W. Schweika, J. Phys.: Conf. Ser. 211, 012026 (2010)
of diffuse magnetic neutron scattering from single crystals
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W. Schweika, J. Phys.: Conf. Ser. 211, 012026 (2010)

Separation of diffuse nuclear and magnetic scattering

Moment in-plane Moment out-of-plane

=> 3(Q)
include average form factor Co, Fe
scale to S=1
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Magnetic chiral diffuse scattering
oo =iP - (Mg x Mg)

Fourier analysis => vector chirality C = Sr X S%,

Sg =iP - C(Q) propagation
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Magnetic chiral diffuse scattering

experiment
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Structure and nature

3f - cycloidal structures emanate from t-sites
suggesting zero dimensional objects “lumps” stable at lowest T
requiring sufficiently weak anisotropies

similar to hedge hogs, flower f/eld water drops on sea surface
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Theoretical analysis
Ulrich RoRBler (Skyrmion ground states, Nature 2006)

Standard classical theory of magnetic order shows the existence of relevant Lifshitz invariants for the non-centro
symmetric and polar structure. Coupling of higher order terms due to chirality may twist the spin structure into an
inextricable structure of short-range entities we term lumps.

Existence of Lifshitz-type invariants for Cg,

cycloids in basal plane L ¢ gim (loOxm, — m 0zxly + 1,0ym, — m,0,l,)
modulation along the caxis  f1,, ({0, my — M0, 1,)

As in the case of skyrmions in chiral helimagnets, the free energy density in the cores of these lumps is reduced
compared to a single spiral, by activating several Lifshitz-terms. This stabilizes these static solitonic objects and
generates an inhomogeneous state that constitutes a classical ground state.

The present scenario with antisymmetric exchange acting as a frustrating gauge background that stabilizes local

spin lumps, is similar to the avoided phase transition in coupled gauge- and matter-fields for sub-nuclear particles,
and may emerge in other non-centro symmetric and highly frustrated systems.
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