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Advancements in x-ray and neutron characterization instruments provide the ability to examine the structures of 
newly developed materials. Full profile diffraction patterns collected from these instruments can be analyzed 
through Rietveld refinements using least-squares fitting routines to obtain sample, structural, lattice, and 
instrumental parameters. An alternative statistical framework using a Bayesian analysis method can also be applied 
to full profile fitting in order to quantify the uncertainty in the model parameters [1]. In Bayesian inference, 
parameters are taken to be random variables having associated posterior distributions. This representation provides 
descriptive insight to the uncertainties in the parameters and the model fits. In this work, Rietveld refinements are 
initially performed with GSAS-II [2] on the metastable perovskite material system of (Ba1-xSnx)(Zr0.5Ti0.5)O3 
(BSZT) [3]. The Bayesian refinement method is then employed to enrich the model information, specifically to 
provide higher fidelity uncertainty quantification on the atomic occupancies and positions. The effects of refining 
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