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Section 1. Supplementary XRD results
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Figure S1. XRD 0-28 diffraction results of BAMO and BAMO-Au epitaxial thin films on LAO(001) substrate at

various growth temperatures.
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Figure S2. XRD 0-20 diffraction results of BAMO-Au films grown at 500 C and 700C on (a) STO(001) substrate and

(b) LAO(001) substrate. The results clearly show no LSC peaks at these two extreme temperatures.

Section 2. Plan-view STEM images

Figure S3. Plan-view STEM images of BAMO-Au thin films on STO substrate grown at (a) 580 C, (b) 600°C and (¢)

620 C, respectively, displaying significant variation in size of gold NPs.



Section 3. Transmittance measurement, bandgap calculation and plasmonic simulation.
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Figure S4. (a) Optical transmission spectra of BAMO-Au thin films on LAO (001) substrate, displaying a similar

phenomenon of plasmonic absorption due to Au NPs. (b) Tauc plot is used to determine the bandgap of BAMO-Au

thin films.
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Figure S5. Simulation of plasmonic effect using COMSOL Multiphysics® version 5.6 software at (a) A = 540 nm, (b)

A =980 nm. (c) The 3D model set-up for simulation created by COMSOL software. (d)-(f) The side-view images

projected from three axes.



Section 4. Variable angle spectroscopic ellipsometric data and imaginary part of permittivity
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Figure S6. (a), (c), (e) are the experimental psi and delta data measured by ellipsometer for three deposition
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temperatures. (b), (d), (f) are the imaginary part of permittivity for films grown at three temperatures.



) BAMO Il
Vil _ - BAMO L
s S (7 ——BAMO I 412
i \ " = - - BAaMO L
AN A - £r
LTl 55+ 4120
65 °
75 N
> . —55° 490 94 w w
- - 65°
75°
- 60
....... 130
- 40
¢ Ml 1 1 1 1 0 1 1 1 1 1
400 600 800 1000 1200 1400 400 600 800 1000 1200 1400
Wavelength (nm) Wavelength (nm)

Figure S7. (a) The experimental psi and delta data measured by ellipsometer for BAMO films. (b) The real and

imaginary part of permittivity along in-plane and out-of-plane directions for BAMO films.



Section 5. Ferromagnetic and ferroelctric characterization
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Figure S8. (a) IP and OP coercive field along with (b) saturation magnetization as a function of the growth temperature.
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Figure S9. (a) Piezoelectric coefficient ds; versus tip bias and (b) polarization hysteresis loop for BAMO-Au thin films

grown at 580 °C.



