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Figure S1. Inclination of the surface and YSZ crystal lattice in samples a) M1, b) M2. The blue points
are the inclination of the surface, the red points the inclination of the crystal lattice of the YSZ sub-
strate, and the green points the difference of the inclinations. e.g., the miscut in the given azimuths.

The lines are fits of the experimental data. ¢) Reciprocal space maps of YSZ224, YSZ133, BaM-1017,
BaM-1018 and YbFO108 of M1 and M2.

Figure S2. Additional atomic resolution HAADF images of the M1 and M2 systems focusing on the
interfaces: a) YbFO/YSZ interface in the M1 system, highlighting an interlayer with a yellow dashed
line, b) BaM/YSZ interface in the M2 system, where a significant interlayer varying from 4.6 to 6.7
nm is marked by yellow dashed lines along with atomic steps at the BaM interface, ¢) BaM/YSZ
interface in M2 without an interlayer, with miscut-related YSZ surface steps indicated by a yellow
dashed line, d) YbFO/BaM interface in M2, where interface atomic steps are outlined by a yellow
dashed line, and individual atoms are identified by colored filled circles, and e) BaM/YSZ interface
in M1, showcasing surface steps on YbFO with a yellow dashed line and atom identification using
colored circles. The scale bars for (a—c) are 5nm and (d—e) are 1 nm in size.
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Figure S3. High resolution STEM HAADF images and diffractograms of YbFO layers in M1 and M2
systems. (a,d) HAADF images of YbFO layers in M1 and M2, respectively, illustrating the atomic
arrangements with colour-coded spheres for Yb (green and yellow) and Fe (brown) atoms. Note a
stacking defect in M2 (d). FFT analysis diffractograms of M1 b) and M2 ¢) confirming the ferroelec-
tric metaphase of YbFeO3 in both layers. The scale bars for (a,d) are 2 nm in size.
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Figure S4. Initial magnetization and Heit analysis for M1 and M2 heterostructures a) initial magnet-
ization curves (IMC) for M1 and M2, with an inset detailing two-slope behavior and determination
of Herit (highlighted by dashed lines). (b,c) Initial magnetization and its derivatives for M1 and M2
respectively, Herit at the zero point of the third derivative, Herit is marked by vertical dashed line.



