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What does symmetry compensated means?

A way to counteract the breakdown of TRS breakdown by lattice symmetries.

FerroMagnets
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If the lattice is inversion invariant: [’ - [ is not a symmetry.
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What does symmetry compensated means?

Now, in altermagnets, the previous symmetries do not apply:

In this example, the system is invariant under T and rotation of 7T/2 ]
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What does symmetry compensated means?

Now, in altermagnets, the previous symmetries do not apply:
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Kramers degeneracy (Zeeman
splitting) is lifted although the
magnetization is zero Ac‘i(k)

This Zeeman splitting displays the

rotation symmetries:

e+(k) — ey (k) ~ sin kq sin ko



Symmetries in altermagnets

SG (P) Wyckoff () 'y Spin splitting (fr,, (k)
11 (Con) 2a-2d (C) B, ak,k, + Bk,
12 (C) de, 4t (C) B, akyk, + Bk,
13 (Con) 2a-2d (C) B, akyk, + Bk,
14 (Cyp) 2a-2d (C}) B, akyk, + Blyk,
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Ok, which properties do alter magnets display?

FM AM
Nonrelativistic net magnetization NONZETO 0T zero

zero
Nonrelativistic Kramers spin degeneracy no no
Anomalous Hall yes yes
Magnetooptics yes yes
Nonrelativistic spin-polarized current yes yes
Suppression of Andreev reflection: diffuse contact yes no
Suppression of Andreev reflection: ballistic contact yes yes
Supports singlet superconductivity no no
Supports locally (in k-space) unitary triplet superconductivity no no
Supports k-averaged unitary triplet superconductivity no yes
Giant or tunneling magnetoresistance and spin-transfer &5 yes

torque

AF

Zero

yes
no
no
no
no
no
yes
yes

yes

no

In essence, any transport/optical/device properties
related to the presence of a Zeeman splitting

Allowed by
SOC
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Ok, which properties do alter magnets display?
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Anomalous Hall effect in ferromagnets and Altermagnets

The anomalous Hall effect is the appearance of a
transverse current to an applied electric field, and to
the magnetization

o190 ~ogB —I—O'AHEM

Edwin H Hall (1855-1938)
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Anomalous Hall effect in ferromagnets and Altermagnets

Something important to keep in mind is that, in order to get a
nonzero AHE, we need finite SOC terms, both for FM and
altermagnets

Hpy = —2t(cos ki cosks)og + Mos

HFM = —Qt(COS /{?1 COS ]CQ)O'Q + tJ(SiIl ]Cl Siﬂk 2)0’3

v

HFM — t(k% -+ k%)()‘o -+ MO'3

HAM — t(k% -+ k%)ag -+ tjklkg()'g
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Anomalous Hall effect in ferromagnets and Altermagnets
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Anomalous Hall effect in ferromagnets and Altermagnets
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Anomalous Hall effect in ferromagnets and Altermagnets
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Anomalous Hall effect in ferromagnets and Altermagnets
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