
Prevalence of highly dynamic magnetism in langbeinites

Ivica Zivkovic



en.wikipedia.org/wiki/Langbeinite

K2Mg2(SO4)3

o P213 cubic structure (non-centrosymmetric)

o two octahedral sites for metal ions

o a tetrahedral site for an anion

o a cation
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o ferroelastic and ferroelectric properties

o role of XO4 disorder

Hikita, JPSJ 49, 1421 (1980)

Moriyoshi, JPSJ 64, 4726 (1995)
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o double trillium lattice o connectivity of the trillium lattice
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MnSi (Mn trillium lattice)

o p-induced QPT

o skyrmions
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K2Mg2(SO4)3

Na, Rb, Cs, Tl, NH4 / Sr, Ba

majority of 2+ ions (Cu not possible?)

2-: SO4, WO4, MoO4, SeO4, CrO4, BeF4
3-: PO4, AsO4
4-: SiO4
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site mixing
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ordering around 10K
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S=5/2

Boya, APL Mater. 10, 101103 (2022)

Oelkrug et al., PhysChemMinerals 16, 246 (1988)
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• Curie-Weiss T > 50K (S = 1, g = 2.3)

• θ = -18K

• ordering below 1K

• only 1% of entropy release

• 3 q-vectors
Zivkovic, PRL 127, 157204 (2021)
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Yao, PRL 131, 146701 (2023)
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Gonzalez, Nature Commun. 15, 7191 (2024)

Tetra-trillium lattice
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Gonzalez, unpublished
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Xu, Adv.Electron.Mater. 2400308, (2024)

o spin crossover
      S=3/2 → S=1/2
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Kubickova, Chem.Mater. 36, 7016 (2024)

o S=2, strong SOC

o cubic

o single Fe ordered moment

o magneto-caloric
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