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The magnetic torques (19) and (21) have been calculated under the assumption that the itinerant spin density follows the
localized spin background adiabatically, so that they represent the adiabatic contributions to the spin torques ∂t m and ∂t n,
respectively. Other terms not captured by our Hamiltonian approach originate in the spin-mistracking of the itinerant carriers
and therefore constitute the nonadiabatic contributions to the magnetic torques. In this regard, the phenomenological constants
ηFL and ηDL must be replaced by ηad and ηnad for the sake of notational accuracy.

The spin torques acting on the Néel order n and the macroscopic spin density m must be invariant under the combination
of sublattice exchange (A ↔ B) and the C4(001) rotation in the real space. In this regard, the Néel order and jx∂y + jy∂x are odd
under this symmetry combination, whereas the total magnetization is even. Therefore, the nonadiabatic term in Eq. (19) is wrong.
A correct phenomenological analysis yields the expressions τm = 1
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for the leading altermagnetic nonadiabatic current-induced contributions to the magnetic torques. Therefore, the altermagnetic
spin-transfer torques acting on the order parameters of a d-wave altermagnet can be cast, phenomenologically, as
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in agreement with Ref. [44]. Equations (1) and (2) yield the identities [L(mq)] ji = ϑσx|iβ[ηm
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relating the thermodynamic fluxes and forces between the spin (including both the total magnetization and the Néel order) and
charge sectors. Again, from the Onsager reciprocity principle and the expressions f m � − 1

s2 n × ∂t n and f m � α
s
∂t n − 1

s2 n ×
∂t m for the thermodynamic forces [see Eqs. (22)], we obtain the correct expressions
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for the components of the spin-pumping charge current �je,pump = L(qm) f m + L(qn) f n. Note that, in systems with low damping,
those terms parametrized by the damping constant α contribute at the subleading order.

The collective-variable approach for altermagnetic textures used in the main text, with account of the correct expressions
for the spin-transfer torques (1) and (2), yields again the Thiele equation (28), but with the caveat that the expression for
the spin-transfer force differs from that in the main text, FST,i = ∫
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dt ∂y)n]. We note in passing that the nonadiabatic part of τm does not contribute to the spin-transfer
force as a result of the orthogonality condition n • m ≡ 0. The explicit expressions for the components of the spin-transfer force
read

FST,x = 4πs2

[
−sηm

ad

χ
je
x + ηnad

d je
x

dt

]
Q − ηn

ad

[
Mxx

d je
x

dt
+ Mxy

d je
y

dt

]
,

FST,y = 4πs2

[
sηm

ad

χ
je
y − ηnad

d je
y

dt

]
Q − ηn

ad

[
Myx

d je
x

dt
+ Myy

d je
y

dt

]
. (5)

2469-9950/2025/111(21)/219901(2) 219901-1 ©2025 American Physical Society

https://orcid.org/0000-0003-1765-1697
https://crossmark.crossref.org/dialog/?doi=10.1103/gw39-v17c&domain=pdf&date_stamp=2025-06-12
https://doi.org/10.1103/gw39-v17c


ERRATUM PHYSICAL REVIEW B 111, 219901(E) (2025)

The first term on the right-hand side of the above equations is proportional to the skyrmion charge of the magnet, as discussed
in the main text, and therefore vanishes for (one-dimensional) domain walls. We thus conclude that, in the case of steady charge
currents, the altermagnetic contributions to the spin-transfer torques cannot drive the motion of domain walls, contrary to what
we claimed in the Discussion section and Fig. 2 of the main text.
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