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I will present results recently obtained by Bragg Coherent Diffraction Imaging (BCDI) on solid-state elec-
trolyte (SSE) materials. BCDI is highly sensitive to phase shifts within crystalline materials, allowing ac-
cess to phase domains within materials that are virtually invisible to other techniques. There is a well-
documented strong enhancement in conductivity [1] for high-entropy formulations of SSE materials. This
is considered to be a “High Entropy” effect because the configurational entropy contributes a significant
change to the free energy at room temperature. In our experiments, we find that NASICON family SSEs
have a distinct pattern of phase domains, 50-100 nm in size, with sharp domain walls between them, shown
in the figure [2]. It is possible that these domain walls can contribute to the ion conduction mechanism and
that this is a plausible mechanism. Our breakthrough was the realization that these domains may be intro-
duced by the mechanical ball-milling step used to prepare the SSE samples. It is known that in other battery-
relevant materials, high-energy ball milling, intended to reduce the grain size, can also enhance the ion
conductivity [3].
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