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1. XRD pattern of the final target of Pr-NiMnOs
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Figure S1. XRD pattern of the final target of Pr-NiMnQOs prepared by solid state reaction method. The peaks clearly show
the primary contribution of the PNMO phase. Iobs, Ica represent XRD of the observed and calculated intensities,

respectively, and (1) the Bragg position.

Optimization of growth conditions

1. Oxygen pressure deposition
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Figure S2. (a) XRR data of PNMO thin films on STO substrates grown at 850°C under different oxygen pressures ranging
from 100 to 750 mTorr. (b) Thickness and growth rate as a function of oxygen pressure of the same samples.
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Figure S3. AFM topography (2x2 um? area, left-hand image) and SEM micrographs of corresponding AFM images (right-
hand image) of PNMO thin films grown under different oxygen pressures (ranging from 100 to 750 mTorr) at 850°C, with
in-situ annealing at the same growth temperature (1h under 420 Torr Oz.).
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2. Temperature deposition
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Figure S4. (a) XRR data of a PNMO film deposited at a temperature of 700°C under 350 mTorr Oz. (b) Thickness as a
function of growth temperature.



Figure S5. AFM topography (2 x 2 um? area, left-hand images) and SEM micrographs of corresponding AFM images
(right-hand images) of PNMO thin films grown under 350 mTorr O: at different growth temperatures (ranging from
200°C to 900°C) with in-situ annealing at the same growth temperature (1h under 420 Torr O2).



