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In this erratum, we correct an error in Eq. (9). In our work, we adopt the ratio of τz,DL/τy,FL to calculate the out-of-
plane spin-polarization efficiency θ eff

z . Unlike Eqs. (7) and (8) calculating the in-plane torques, Eq. (9) should not need
the correction factor of

√
1 + (4πMeff/Hres) related to the shape anisotropy-induced elliptical precession of magnetization

because τz,DL and τy,FL both belong to the out-of-plane torques [1]. Equation (9) should read θ eff
z = τz,DL

τy,FL

ζeμ0MstPytCo-Tb
�

.

Consequently, the values of θ eff
z in Table I determined with Eq. (9) should be recalculated (be reduced by the correction

factor). The erratum reported does not affect the main conclusions in our work.
With this correction, Table I now reads as given below.

TABLE I. The effective spin-torque efficiencies θ eff
x , θ eff

y , and θ eff
z under ±MCo-Tb states, determined from the line shape ratio Vs/Va

and linewidth modulation (LWM) of angular-dependent ST-FMR spectra with the spacer Cu = 3, 5, and 7 nm samples.

3 nm 5 nm 7 nm

Magnetic state Methods θ eff
x θ eff

y θ eff
z θ eff

x θ eff
y θ eff

z θ eff
x θ eff

y θ eff
z

+MCo-Tb Vs
AMR/Va

AMR 0.055 0.124 0.012 0.038 0.110 0.009 0.029 0.103 0.006
−MCo-Tb Vs

AMR/Va
AMR −0.042 0.127 0.012 −0.040 0.111 0.010 −0.052 0.104 0.007

+MCo-Tb Vs
GMR/Va

GMR 0.049 0.141 0.011 0.037 0.130 0.009 0.026 0.121 0.005
−MCo-Tb Vs

GMR/Va
GMR −0.050 0.142 0.010 −0.057 0.131 0.009 −0.040 0.142 0.006

+MCo-Tb LWM ∼0.010 0.107 0.084 ∼0.010 0.107 0.115 – – –
−MCo-Tb LWM ∼−0.010 0.103 0.083 ∼−0.01 0.108 0.116 – – –

In the main text, the relevant sentences describing the out-of-plane spin polarization θ eff
z should also be revised, e.g.,

“For example, the averaged θ eff
z reduces to 0.009 from 0.011 with increasing the Cu layer to 5 nm from 3 nm, finally

reaches θ eff
z ∼ 0.006 at Cu = 7 nm.”; “We also find that the unconventional SOT with out-of-plane spin polarization

θ eff
z , . . . , has approximately 0.009 of the effective spin torque efficiency for the Cu = 5 nm device.”; “ we find a large

SOPE-generated unconventional SOT with out-of-plane spin polarization θ eff
z ∼ 0.011 for the Cu = 3 nm sample,”

We thank Daniel C. Ralph for pointing out this issue to us.
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