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Unconventional Magnetism

émejkal, Sinova, Jungwirth, PRX12, 031042 (2022) ; Jungwirth et al., Newton 1, 100162 (2025)
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Magnons on the checkerboard lattice

Eto, Gohlke, Sinova, Mochizuki, Chernyshev, AM, PRB 112, 094442 (2025)
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Magnetic excitations in altermagnets

Spin (or chirality) split magnon bands

Ferromagnet Antiferromagnet Altermagnet Material: MnTe
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Smejkal etal., Phys. Rev. Lett. 131, 256703 (2023) Liu et al., Phys. Rev. Lett. 133, 156702 (2024)

Gohlke, Corticelli, Moessner, McClarty, AM, PRL 131, 186702 (2023)
Gomonay et al., Spintronics 2, 35 (2024)
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Hematite (a-Fe,0,) is an altermagnet

Hoyer, Stavropoulos, Razpopov, Valenti, Smejkal, AM, PRB 112, 064425 (2025)
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Strain effects in hematite
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Classes of collinear magnets

Ferromagnet Antiferromagnet Altermagnet
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Smejkal et al., Phys. Rev. Lett. 131, 256703 (2023)
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Are magnons stable at zero temperature?
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Magnhons: theory

Ferromagnet Antiferromagnet Altermagnet

H = Z]ijsi +S;

(i])

» Holstein-Primakoff transformation:
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Smejkal et al., Phys. Rev. Lett. 131, 256703 (2023)
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Many-body effects

H= H0+H2+H3+H4+

One-in-two-out: Two-in-two-out:

S

One-in-three-out:
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Three-magnon decay physics

Conserved: ’]‘

»  energy qQi.

> momentum k, T k’ T
»  spin q-, T >

Not conserved:
» number of magnons

CI3,~L

€k = Equ0 T Equt T Ek—qy—q,,

Review of magnon decay physics: Zhitomirsky, Chernyshev, Rev. Mod. Phys. 85, 219 (2013)
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Magnon stability in collinear magnets

Eto, Gohlke, Sinova, Mochizuki, Chernyshev, AM, PRB 112, 094442 (2025)
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Nonperturbative versus perturbative

Eto, Gohlke, Sinova, Mochizuki, Chernyshev, AM, PRB 112, 094442 (2025)
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D-wave axial phonons

Bendin, AM, Mertig, Neumann, arXiv:2511.

MARTIN-
UNIVERSITAT
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Hannah Ingrid Robin
Bendin Mertig Neumann

July 7th, 2026 amook@uni-muenster.de 16



D-wave axial phonons

Bendin, AM, Mertig, Neumann, arXiv:2511.08357, PRL accepted (2026)

Spin Hamiltonian Coupling to phonons via SOC
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D-wave axial phonons

Bendin, AM, Mertig, Neumann, arXiv:2511.08357, PRL accepted (2026)

Spin Hamiltonian Coupling to phonons via SOC
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D-wave axial phonons

Bendin, AM, Mertig, Neumann, arXiv:2511.08357, PRL accepted (2026)

Spin Hamiltonian Coupling to phonons via SOC
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Phonon Angular Momentum Splitter

Bendin, AM, Mertig, Neumann, arXiv:2511.08357, PRL accepted (2026)

spin Seebeck-like geometry spin splitter-like geometry spin Seebeck-like geometry

Phonon angular momentum transport: ]5 — chlb (—Vb T) extrinsic: O(t')

electronic spin splitter effect: Gonzalez-Hernandez, Smejkal, Vyborny, Yahagi, Sinova, Jungwirth, Zelezny, PRL 126, 127701 (2021)
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Unconventional Magnetism

émejkal, Sinova, Jungwirth, PRX12, 031042 (2022) ; Jungwirth et al., Newton 1, 100162 (2025)

Conventional spin-ordering Unconventional spin-ordering

A  Ferromagnetism: s-wave B Altermagnetlsm d, g, i-wave

fzﬂ"e“* - Ogo @@ %

)

spin active
GHz speeds
stray fields

d-wave g-wave I[-wave
x| )
spin active

bt
\_P THz speeds
no stray fields

C Antiferromagnetism: s-wave D “Antialtermagnetism”: p, f, h-wave Tt

8|
L 1

coplanar: [C; ||t]

spin inactive
THz speeds
no stray fields

Antiferroic

Hellenes et al.,
arXiv:2309.01607 (2023)

0 O O i
B

July 7th, 2026 amook@uni-muenster.de 21



How do magnons look like in
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Magnons in odd-parity-wave magnets

Neumann, Jaeschke-Ubiergo, Zarzuela, émejkal, Sinova, AM, arXiv:2603.05415 (2026)

Altermagnet Antialtermagnet
(even parity-wave splitting) (odd parity-wave splitting)
E E
- Robin R. Rodrigo
Neumann Jaeschke-
Ubiergo

B spin up

M spin down .
Ricardo Libor Jairo
Zarzuela Smejkal Sinova
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F-wave magnons on triangular lattices

IR 1

3:h

Volodymyr Kostiantyn Bastian Jeroen
Kravchuk Yershov Pradenas van den Brink

N\ T k/\ T f Robin Rodrigo Ricardo Jairo
Neumann Jaeschke-Ubiergo Zarzuela Sinova
Kravchuk, Yershov, Pradenas, Neumann, Jaeschke-Ubiergo, Zarzuela, Sinova, van den Brink, AM, arXiv:2605.22614 (2026)
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F-wave magnons on triangular lattices
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Linear spin-wave theory:
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Kravchuk, Yershov, Pradenas, Neumann, Jaeschke-Ubiergo, Zarzuela, Sinova, van den Brink, AM, arXiv:2605.22614 (2026)
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F-wave magnons on triangular lattices
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( )

/
Tr T,

Linear spin-wave theory:
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Kravchuk, Yershov, Pradenas, Neumann, Jaeschke-Ubiergo, Zarzuela, Sinova, van den Brink, AM, arXiv:2605.22614 (2026)

July 7th, 2026 amook@uni-muenster.de 26



F-wave magnons on triangular lattices
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Kravchuk, Yershov, Pradenas, Neumann, Jaeschke-Ubiergo, Zarzuela, Sinova, van den Brink, AM, arXiv:2605.22614 (2026)
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Kravchuk, Yershov, Pradenas, Neumann, Jaeschke-Ubiergo, Zarzuela, Sinova, van den Brink, AM, arXiv:2605.22614 (2026)
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Kravchuk, Yershov, Pradenas, Neumann, Jaeschke-Ubiergo, Zarzuela, Sinova, van den Brink, AM, arXiv:2605.22614 (2026)
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Kravchuk, Yershov, Pradenas, Neumann, Jaeschke-Ubiergo, Zarzuela, Sinova, van den Brink, AM, arXiv:2605.22614 (2026)
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Jin, Neumann, Jaeschke-Ubiergo, Sinova, AM,
arXiv:2606.30214 (2026) = P-wave magnons in nanotubes

P-wave magnetism

w(K)

Zhejunyu Jin Rodrigo Jaeschke-
A Ubiergo
. JG |
Robin Neumann Jairo Sinova

Animation credit:
Robin R. Neumann



Emergent surface altermagnhetism

Lange, Jaeschke-Ubiergo, Chakraborty, Verbeek, Smejkal, Sinova, AM, arXiv:2602.08773 (2026)

Number of total I
material entries: 829

Colin Rodrigo Atasi

Lange Jaeschke- Chakraborty
Altermagnetic } Ubiergo

surfaces :
(312 entries) |

No altermagnetic
’ surfaces
(517 entries)

Xanthe H. Jairo Libor
Verbeek Sinova Smejkal
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Result of screening

Lange, Jaeschke-Ubiergo, Chakraborty, Verbeek, Smejkal, Sinova, AM, arXiv:2602.08773 (2026)

No. Material Index Normal Surface spin Laue group Partial wave Terrace domains
: [001] AFM
1 AgNIO; 30 o10) 22, /?m, SD-SAM yes
[001] 24" m'm®*m d-wave
208 NaMnP 0.627 [110] 2m*m'm d-wave no
110] m?*m'm d-wave
[001] 22./>m, SD-SAM
312 ZnV,0y4 1.24 | 110] AFM yes
[110] AFM
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Unconventional magnetism

governs magnon properties
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