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Altermagnets - alternating spin splitting
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Spin splitting in spintronics
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Spin splitting in spintronics
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Spin splitting of altermagnets
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Spin splitting of altermagnets
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Spin splitting of altermagnets
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Spin splitting of altermagnets
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Mn;Si, thin films

Metallic d-wave candidate
= epitaxial constrains of Si(111)

= T ~240K
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Mn;Si, thin films
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= Vanishing magnetization

= T ~240K

= Metallic d-wave candidate
= epitaxial constrains of Si(111)
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Mn;Si, thin films
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Spin current from Mn;Si, thin films
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Spin current from Mn;Si, thin films
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« Anisotropic spin polarization

MnsSi; films: no polarization in z- direction
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Spin current from Mn;Si, thin films
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« Anisotropic spin polarization

MnsSi; films: no polarization in z- direction
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Lateral spin valves - principle
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Lateral spin valves — ferromagnets
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« Elegant design to separate charge and spin current

- Conventional ferromagnet reference - non-local signal as expected
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Lateral spin valves with Mn;Si; injector
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« Spin current generated and detected non-locally
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Lateral spin valves with Mn;Si; injector
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Lateral spin valves with Mn;Si; injector
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Lateral spin valves with Mn;Si; injector
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Role of the side injection Y
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Role of the side injection e
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Role of the side injection e
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Lateral spin valves with Mn;Si; injector

Anomalous Hall effect
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Lateral spin valves with Mn;Si; injector

Anomalous Hall effect
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« Similar steps in non-local signal
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Anisotropic spin injection

Longitudinal spin polarization
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Anisotropic spin injection

Longitudinal spin polarization
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Anisotropic spin injection

« Compare to ferromagnetic lateral spin valves
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Anisotropic spin injection

« Compare to ferromagnetic lateral spin valves
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Anisotropic spin injection
« Compare to ferromagnetic lateral spin valves

« Time reversal broken transversal spin current in MngSi,
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Anisotropic spin injection

Compare to ferromagnetic lateral spin valves

« Time reversal broken transversal spin current in MngSi,
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Estimate the efficiency

4Ty Lanpant Feg rpth 20 [(1 + ‘T‘B)th% + ""A] (m - N) e=l/f

Atny, = —5L ‘
SAM{BENM [27*37;4 —th*AM (] —r3 -rj_%)}ﬁL (1 +2rp)[2-7;4( Ll+7p)+thsAM (( L+7p)? +r31) }

lanm NV

(0\ FZU :ice™ . DIOSCURI ‘ @ Mencos et al. arXiv:2512.17427v1
2~ Academy of Sciences O S D MAGNONICS m  Sigales et al. PRB 113, 184447 (2026)



Estimate the efficiency
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spin diffusion length in the Mn;Si; ~ 50-130 nm
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Conclusion

« Altermagnetic spin splitting
— comparable to ferromagnets

— unprecedent anisotropic PR S e o

ki)

*  MngSi; thin films
— altermagnetic candidate
— metallic d-wave
— vanishing magnetization
) ) Kounta et ai. PRM (2023)
 Lateral spin valves with an altermagnet Mencos et al. arXiv:2512.17427
: Sigales et al. PRB 113, 184447 (2026)
— non-locally detected spin current
— time reversal symmetric

W Song et al. Nature Reviews Materials (2025)
— unconventional spin-injection phenomenology ® Jungwirth et al. Altermagnetic spintronics, Nature Physics (2026)
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