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[Experiment] 

A small single-crystal sample was adhered to the head of the aluminum wire of 0.1mm thickness with adhesive. 

Then we started the neutron diffraction measurements of a single-crystal sample.    The obtained diffraction 

data was converted to crystal structure analysis data with various corrections.  Crystal structure refinement was 

carried out using a computer program Jana2006 by multi data of X-ray and neutron. 

 

[Result] 

The cubic lattice parameter was determined by a least-squares refinement was a = 12.9130(8) Å by single-crystal 

X-ray diffraction.  Space group was studied from extinction rule, the result, the space group was determined to 

be Ia-3d (No. 230).  A small transparent and sphere-shaped crystal, diameter of 0.5 mm was used for the 

structure analysis by single-crystal X-ray and neutron diffraction. 

  The structure refinement was initiated with the garnet framework structure finding that the La, (Zr, Nb), and 

O atoms located at 24c, 16a, and 96h sites, respectively. Subsequently, two Li sites were determined by the 

difference-Fourier map using neutron diffraction data.  The results, site of Li l were occupied 96g and 24d. The 

refinement of site occupancy on 16a site used the data of X-ray diffraction. On the other hand, the refinement of 

site occupancy of lithium was used for neutron diffraction data.  Finally, the chemical composition was 

determined to be Li6.278La3Zr1.455Nb0.545O12. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Experimental method and results (continued) 

Figure 1 shows the refined crystal structure of cubic-type Li6.278La3Zr1.455Nb0.545O12 by single-crystal X-ray and 

neutron diffraction data. Future, we would carry out a further study of the crystal structure by present neutron 

data.  It is the result of a single-crystal neutron diffraction measurements for the first time in this system. 

Figure 1. Crystal structure of Li6.278La3Zr1.455Nb0.545O12 


