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Sublattices and magnetic interactions

λ11, λ22 � interactions within the sublattice
λ12 = λ21 � interactions between the sublattices
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Saturation �eld
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Phys. Rev. B 90, 174413 (2014)

http://doi.org/10.1103/PhysRevB.90.174413


Saturation �eld
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http://doi.org/10.1103/PhysRevB.90.174413


Experiment

generation of magnetic �elds
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Standard electromagnet (resistive magnet)

Fields up to 1T, main usage: electron spin resonance spectroscopy
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Bitter magnet
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IEEE Trans. Plasma Sci. 44, 540 (2016); Rev. Sci. Instrum. 84, 104706 (2013)

http://doi.org/10.1109/TPS.2015.2509640
https://doi.org/10.1063/1.4826498


Bitter magnet: pushing the limits
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Bitter plate damaged by 20 kA current

Current record: 35T (power consumption: 30 MW)
operational costs: $1500 per hour

Image credits: MagLab (fair use) and PeterFrankfurt (CC-zero)

http://nationalmaglab.org
https://commons.wikimedia.org/wiki/File:Bitter_electromagnet_disk.jpg
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Bitter plates re-used
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Image credits: MagLab (fair use)

https://nationalmaglab.org/magnet-academy/read-science-stories/the-art-of-science/make-it-better-with-a-bitter/
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Superconducting magnets

Zero resistivity, no need for cooling

Commercial magnets: up to 22T, prototypes: up to 32T
(limited by the critical �elds of superconducting materials)

Hybrid magnet: 45T = 33.5T resistive + 11.5T superconducting
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Pulsed magnets: brief shining moments

Fields up to 90− 100T routinely available, longer pulses possible too
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Rep. Prog. Phys. 62, 859 (1999)

and MagLab

http://doi.org/10.1088/0034-4885/62/6/201
https://nationalmaglab.org/magnet-academy/read-science-stories/science-simplified/magnets-from-mini-to-mighty/
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European high-�eld network (EMFL)
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Single-coil magnets
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Fields up to 300T available

Magnetization / magnetostriction
measurements (e.g., ISSP Tokyo)

Rep. Prog. Phys. 62, 859 (1999)

http://doi.org/10.1088/0034-4885/62/6/201


Explosion magnets

Fields above 1000T recorded
No real use for condensed-matter experiments (yet?)
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Rep. Prog. Phys. 62, 859 (1999)

http://doi.org/10.1088/0034-4885/62/6/201


Material / Technology

helical magnets
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Types of incommensurate magnets

Spin-density

wave

Cycloid

Helix
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Origin of incommensurability
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Antiferromagnetic J2 frustrates the system,
hence spiral order at large enough |J2|
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Spin helices at work
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Sci. Reports 5, 16153 (2016); Nature Comm. 15, 1999 (2024); The London Center for Nanotechnology

http://doi.org/10.1038/srep16153
http://doi.org/10.1038/s41467-024-46326-4
https://www.london-nano.com/research/escaping-quantum-critical-singularity-modulated-magnetism-prptai


Anisotropy and spin-�op
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New J. Phys. 11, 113034 (2009)

http://doi.org/10.1088/1367-2630/11/11/113034


Anisotropy and spin-�op
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J. Solid State Chem. 236, 39 (2016)

http://doi.org/10.1016/j.jssc.2015.09.006

