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Experimental details for XAS measurement:
X-ray absorption spectroscopy (XAS) measurements were performed at APE-HE beamline of the NFFA facility at Elettra

Sincrotrone Triestel. The spectra were acquired at room temperature using the total electron yield (TEY) mode, where the
sample current was normalized to the incident photon flux at each photon energy. During the measurements, the sample

surface was oriented at an angle of 45° relative to the incoming X-ray beam, resulting in an illuminated beam footprint of

approximately 200 um on the sample surface.
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Figure S1: X-ray absorption spectroscopy (XAS) scan at Ni L,3 edges of KNO/Ni heterostructure.
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Figure S2: RHEED images acquired in situ: (a) before deposition (b) after deposition of 40-unit cells of LSMO at RT;
(c) 26-m scan of the KNO/LSMO heterostructure, acquired at room temperature
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Figure S3: Angular dependent room temperature MOKE measurements of KNO/Ni heterostructure (a) by using

sputtering, capped by Al, (b) by electron beam evaporation at MBE Cluster, capped by MgO. Polar plots showing

angular dependence of (c) coercive field (Hc) and (d) remanence (Mrem/Msat) in the above cases.



Experimental detail for photocurrent measurements:

Wavelength dependent photocurrent measurements were performed by using an ORPHEUS collinear Optical Parametric
Amplifier (OPA) tool manufactured by Light Conversion company. The setup configuration is equivalent to the one reported
elsewhere.? Photocurrent values were recorded using a Keithley 6485 picoammeter/voltage source, both in absence and
presence of laser illumination. Finally, a 405 nm wavelength continuous laser source with variable power (0-800 mW cm™)

from RGB Laser systems was used for photocurrent measurements.
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Figure S4: (a) Wavelength dependent photocurrent measurements and corresponding photon energies; (b) Photocurrent

measured as a function of time comparing KNO (100) and PMN-0.4PT (001) responses under 405 nm continuous laser
illumination at 800 mW cm™2 power.



KNO single crystals are known to exhibit a pronounced photovoltaic response associated with bulk photovoltaic mechanisms
arising from broken inversion symmetry,? wavelength-dependent photocurrent measurements were performed on KNO/Ni
using an optical parametric amplifier (OPA) setup. A clear photocurrent was detected in the near-UV-visible range, with a
maximum at ~385 nm (Fig. S4 (a)), in good correspondence with the bandgap of KNO (~3.2 — 3.4 eV).3"> Based on this result,
the KNO/Ni heterostructure was subsequently illuminated with a constant wavelength of 405 nm, i.e. close to the spectral
maximum, at an intensity of 800 mW cm™2 (Fig. S4 (b)). Upon illumination, a stable photocurrent of ~6 nA emerged immediately
and disappeared almost completely when the laser was switched off, indicating a robust and reversible photo-response.
Compared with an equivalent PMN-0.4PT-based heterostructure in pristine (non-polarized) state, the photocurrent in KNO/Ni
is significantly larger, demonstrating efficient photocarrier generation.>® This is consistent with the high photovoltaic currents
reported in literature for both bulk and thin film KNO.” The origin of this enhanced photovoltaic response can be understood
in terms of polarization-driven internal electric fields in ferroelectric KNO. Previous studies have shown that polarization
gradients in KNO can generate strong built-in electric fields, leading to enhanced photovoltaic currents by promoting charge
separation.® A related mechanism has also been proposed for PMN-PT-based systems, where polarization instability, high
dielectric susceptibility, and intrinsic nanoscale polarization heterogeneity, particularly near the morphotropic phase
boundary, give rise to internal fields that amplify photovoltaic effects. Such result is potentially interesting once implemented
on KNO-based magnetoelectric heterostructures, since interfacial photostriction, often reported in correlation with

photocurrents in FE crystals, in an additional lever for tuning interfacial magnetic behaviour®®.
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