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Figure S1. X-ray diffraction pattern of the sintered J30 target. Rocksalt peaks are indexed above 

the trace with a subscript “RS” and Sc2O3 peaks are indexed below the trace with a subscript “Sc.” 
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Figure S2. Estimated out-of-plane lattice parameters for the rocksalt phases in J30 films grown on 

(100)-MgO. Partial O2 pressure is labelled in the figure and color-coded. Total pressure is the sum 

of O2 and Ar partial pressures.   
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Figure S3. X-ray diffraction data for all J30 films on (100)-MgO mentioned in the main text. 

Deposition pressures are labelled on the right side of each trace. Rocksalt reflections are indexed 

with a subscript “RS” and Sc2O3 reflections are indexed with a subscript “Sc.” The total pressures 

are color-coded according to the legend in the upper-right. The CuKα doublet can be resolved in 

many reflections and extra reflections from stray wavelengths allowed by the optics used are 

labelled in the top trace. 
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Figure S4. High-resolution X-ray diffraction data for single-phase J30 grown in 50 mTorr O2: (a) 

skew-symmetric θ-2θ scan of the J30 and MgO 111 reflections and (b) offset φ scans of the J30 

and MgO 111 reflections. Note in (a) that nothing attributable to a spinel 111 reflection can be 

seen at low 2θ (estimated coordinates indicated by an arrow). 
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Figure S5. X-ray diffraction ω scans for single-phase J30 grown in 50 mTorr O2 (red) and the 

MgO substrate (blue). The full-width-half-maximum for the J30 and MgO 002 reflections are 

0.015° and 0.0058° respectively. 
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Figure S6. X-ray diffraction scans depicting a “hybrid” reflection found in single-phase J30 

grown in 50 mTorr O2: symmetric θ-2θ scans oriented at two different φ angles (top panel) and 

symmetric φ scans taken at 2θ values corresponding to the film or hybrid reflection (bottom 

panel). Note the relatively constant intensity of the film reflection in φ and the sharp, periodic φ 

dependence of the hybrid reflection. Pendellosung fringes due to the film thickness can also be 

seen in the top panel. A monochromator and parallel beam optics were used to view these 

artifacts. A discussion of hybrid reflections in oxide films can be found in Ref. 29 of the main 

text. 
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Figure S7. X-ray diffraction data for J30 films grown in 50 mTorr O2 on Al2O3 (top) and SiO2 

(bottom) substrates. Film peaks are identified by “RS,” Al2O3 substrate reflections are identified 

by red ticks, and amorphous SiO2 substrate contribution to the pattern is identified with an arrow. 

Note lack of Sc2O3 reflections and the similarity in shape and location of the film reflection for 

both substrates. 
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Figure S8. X-ray diffraction patterns for 400 nm J30 grown on MgO in 50 mTorr O2 and 

annealed at 1000º C for 1 hour: (a) as-deposited [top trace], post-annealing [middle trace], and a 

bare MgO substrate for reference [bottom trace]; (b) overlapping film and MgO reflections for 

the annealed film. Rocksalt film reflections are indexed as “RS.” In (a) the CuKα doublet can be 

resolved and reflections from stray wavelengths are indicated with arrows. A monochromator 

was used for (b). 


