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Fig. S1 A moving kink residing inside a horizontal twin wall. The colors are coded
according to the atomic-level shear strain. The local strain field of kink shows typical

inhomogeneous Eshelby patterns (see the insets).
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Fig. S2 Schematic illustration of calculation of the displacement current density > 23,
J..0n@ndj_ . are the current density contributed by cation and anion. 0" and O are
the amount of charge carried by cation and anion. s_,,,, and s,,;,, are the moving
distances of cation and anion during a time interval Az. Vcation and Vanion are the

corresponding velocities.
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Fig. S3 The calculation of magnetic moment perpendicular to the displacement current
123 m is the magnetic moment perpendicular to the atomic plane contributed by all
current density vectors. For the ith particle, r is the position vector, v is the velocity and

0; is the angel between r and v.
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Fig. S4 The atomic configuration of needle domain with three kink pairs at the twin
boundaries for the (a)-(c) 2° model and (d)-(f) 4° model. The colors are coded according
to the atomic-level shear strain exy in (a), (d), normal strain &« in (b), (e) and normal
strain gy in (c), (f). The local strain fields near kink pairs show typical inhomogeneous

Eshelby patterns.
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Fig. S5 Comparisons of polar displacements near kink pair for the (a) 2° model and (b)
4° model. The polarization is induced via flexoelectricity. The magnitudes of the polar
displacement near the kinks in 4° model is larger than that in 2° model due to the larger
inhomogeneous strains. The polar displacements are amplified by a factor of 50 for

clarity.
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Fig. S6 Displacement currents and the corresponding magnetic fields generated by
moving kink pairs for the (a)-(f) 2° model and (g)-(I) 4° model. The colors of the atomic
configuration are coded according to the atomic-level shear strain. The current density
was calculated using the relative displacements of anions and cations within a time
interval of 0.5 ps. The local eddy current was on the order of ~10"8A. The current
density in the vector maps are amplified by a factor of 2107 for clarity.
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Fig. S7 The atomic configuration of a ferroelastic comb pattern with parallel needle
domains for the (a)-(c) 2° model and (d)-(f) 4° model. Every needle has a thickness of
4 atomic layers. The inter-distance between parallel needles is 1.5 nm. The colors are

coded according to atomic-level shear strain &yin in (a), (d), normal strain &« in (b), (e)

and normal strain gy in (c), (f).
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Fig. S8 Comparisons of polar displacements near comb pattern for the (a) 2° model and

(b) 4° model. The polarization is induced via flexoelectricity. The magnitudes of the

polar displacement near the kinks in 4° model is larger than that in 2° model due to the

larger inhomogeneous strains. The polar displacements are amplified by a factor of 50

for clarity.
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Fig. S9 Displacement currents and the corresponding magnetic fields generated by a
moving comb pattern for the (a)-(b) 2° model and (c)-(d) 4° model. The needle is thin
with 4 atomic layers for each. The needle distance is 1.5 nm. The colors of the atomic
configuration are coded according to the atomic-level shear strain. The current density

in the vector maps are amplified by a factor of 1108 for clarity.

10



¢ 4° model

0.070

-0.070

Fig. S10 Displacement currents and the corresponding magnetic fields generated by a
moving denser comb pattern for the (a)-(b) 2° model and (c)-(d) 4° model. The needle
is thinner with 3 atomic layers for each. The inter-tip distance is shortened to be 0.7 nm.
The colors of the atomic configuration are coded according to the atomic-level shear
strain. The current density in the vector maps are amplified by a factor of 1108 for

clarity.
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Table 1. The parameters of the interatomic potential with shear angle of 2° and 4°

Potential form

Model Interactions Range
First NN 20(r — 1)?
2 4
Second NN —10(r —v2)" + 8000(r — V2)
AA | STOTANGE g NN 8(r —2)*
2 4
Fourth NN —IO(r - \/g) + 5100(r - \/§)
Long-range - Coulomb interaction, dielectric constant = 100
shear angle
of 2° First NN 20(r — 1)?
B-B Short-range NN ,
Secon 15(r =)
Long-range - Coulomb interaction, dielectric constant = 100
Short-range First NN O.S(r _ \/5/2)2
A-B
Long-range - Coulomb interaction, dielectric constant = 100
First NN 20(r — 1)?
2 4
Second NN —10(r = v2)" +2000(r —V2)
A-A | ShOTETaNGE i NN 8(r — 2)*
Fourth NN —10(r —v3)" + 1300(r — v3)"
shear angle Long-range - Coulomb interaction, dielectric constant = 100
of 4° .
First NN 20(r — 1)?
B-B Short-range
Second NN 1.5(r - \/5)2
Long-range - Coulomb interaction, dielectric constant = 100
as Short-range  First NN 0.5(r — \/5/2)2

Long-range

Coulomb interaction, dielectric constant = 100
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