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Figure 3. (a) A representative backscattered electron (BSE) 
image of the Nd9.67AlSi5O26 pellet. A grain boundary was ob-
served separating two regions with slightly different bright-
ness. (b) An elemental line scan along the line a-b across this 
grain boundary could not detect a change in composition. 

 
Figure 4. Ionic conductivity for the dense polycrystalline 
Nd(28+x)/3AlxSi6-xO26 pellets with x = 0, 0.5, 1.5 and 2.0. 
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Figure 5. A series of 3D visualizations of electron density difference Fourier maps for the undoped single crystal showing the 
refinement methodology. Isotropic ADPs lead to (a) significant excess scattering and (b) ellipsoidal electron distributions with 
positive (yellow colored) and negative (blue colored) electron densities around the atomic sites. Subsequent refinement with (c) 
an anisotropic model for displacement parameters, (d) splitting the O(3) sites and (e) refining occupancy at Nd(1) sites progres-
sively improves the GOF. 

 

 
Figure 6. The difference Fourier maps of as-prepared Al-doped crystals in P63/m near (a, b) the Nd(1) framework site and (c, d) 
the Nd(2) tunnel site. The step size of the positive (solid line) and negative (dotted line) contours is 0.5 electrons and Nd atom is 
represented by an orange sphere. Both (a) the x = 0.5 and (b) the x = 1.5 crystals have clear splitting of the Nd(1) sites, which 
cannot be accounted for with a harmonic thermal vibration model. Surrounding the Nd(2) sites, (c) the x = 0.5 crystal has posi-
tive electron densities while (d) the x = 1.0 crystal shows negative density, that cannot be satisfactorily modeled. The discrepan-
cies arise from the presence of domains with different oxygen contents accommodated through mixing of SiO4, SiO5 and Si2O7 
entities. 

 






















