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Figure S1: Representative XRD pattern of MgB; sample obtained with Mg:B = 1.4:2 at T=800°C and coded
as MBNBO06. Black void circles represent experimental observed data points, red solid line is the calculated
best fit via the Rietveld refinement method, and the solid blue line at the bottom is the corresponding residual.
The expected Bragg positions of the peaks are labelled by vertical solid ticks in olive (MgO) and pink (MgB-)
colours, respectively. A zoomed portion of this XRD pattern from 60-75° is included as an inset highlighting

the MgO(220) well-resolved peak position.

The sample’s X-ray diffraction (XRD) pattern was acquired with a Philips X’Pert diffractometer (PW3040/60
X’Pert PRO model). The absolute scan mode data acquisition for a 20 range between 30° and 75° was carried
out with a step size of 0.02°. The Rietveld refinement was performed using the MAUD (Material Analysis
Using Diffraction) program 2. The crystal structure input data was obtained from the Inorganic Crystal
Structure Database, ICSD (for MgB,: ICSD database code 96706, and for MgO: ICSD database code 52026).
The percentage weight fractions (wt. %) of the different crystalline phases resulting from the refinement
procedure, along with the standard R-factor values (i.e., the weighted profile R-factor Rup, the expected R-
factor Rexp, and GoF(x?) =Rwp/Rexp, respectively) characterizing the quality of the fit have been inserted as text
in Fig.S1.
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Figure S2: STM topographic map of a typical sapphire substrate coated with 20 nm Au, measured

before the deposition of MgB. nanoparticles via drop-casting. The coated surface shows an rms

roughness Srms = 0.58 nm.
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Figure S3: SEM observation of the precursor MgB> powder used to produce the sonicated
suspensions. (a) secondary electron micrograph indicating hexagonal-plate particle morphology; (b)
corresponding histogram for the particle size distribution. The black curve represents a fit to a
gaussian curve of the experimental distribution (mean size = 1.4 + 0.4 um). The red curve is the
cumulative distribution function.

Fig.S3(a) displays a SEM micrograph of the precursor MgB2 powder that underwent the sonication
treatments. It can be noticed that the material consists of many small grains with a typical shape of
hexagonal-like platelets. The histogram of their size distribution is reported in Fig.S3(b): the mean
grain size is 1.4 £ 0.4 um and more than 85 % of the particles show a size less than 1.8 pum.
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Figure S4: (a) STM topographic map for an example of extended nanosheet observed in the 1h
sonicated suspension. (b) Profile of the nanosheet measured along the blue line indicated in panel (a).
Width of the sheet is equal to 845 nm, average height is 21.1 nm and the rms roughness is Syms = 0.6
nm, which is approximately equal to the one of the bare substrate (Srms = 0.58 nm). For this nanosheet

the width-to-height ratio is approximately equal to 40.
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