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1. Synchrotron X-ray Powder Diffraction 
Figure S1 displays Rietveld refinement profiles for 5 mol % Am-doped ZrO2 where the secondary cubic phase has been analysed using (top) C-type cubic Am2O3 type and (bottom) pyrochlore cubic type Am2Zr2O7 structures.  
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Figure S1. Rietveld fit of the PXRD data at ambient temperature for 5 mol % Am-doped ZrO2 using consistent m-ZrO2 monoclinic refinement models in addition to (top) C-type cubic Am2O3 type and (bottom) pyrochlore cubic type Am2Zr2O7 structures. The black crosses, upper red line, lower red line and vertical purple/blue/cyan markers respectively represent observed data, calculated profile, difference profile and allowed reflections for the m-ZrO2 (SG = P21/c), C-type Am2O3 (Ia-3) and pyrochlore-type Am2Zr2O7 (SG = Fd-3m) respectively. 
2. 
S-1

3. Raman Spectroscopic Analysis 
Results of peak fitting and subsequent mode assignment against the 5 mol % Am doped ZrO2. 
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Figure S2. Fitted Raman spectrum of the m-ZrO2 sample doped with 5 mol% ZrO2 using a monoclinic model..
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