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2. Results

I. Overall screening workflow

I. Motivation

▪ Conventional electrolytes are volatile
and flammable.

▪ Solid State Electrolytes (SSE) have higher
energy density and high operable
temperature.

III. Pinball MD
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▪ Pinball model computes forces to run MD simulations [3].

▪ DFT forces are well reproduced by the pinball model

1. Broader Context
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II. Bandgap study

Fig. 1 For 2 fast ionic conductors identified in this study
(a) Pinball forces show excellent agreement with DFT
forces, (b) Non-local interactions within the pinball
model are required for better estimate of the dynamics

Fig. 2 Geometry optimisation is not strictly necessary as (a) for most structures neither volume nor
bandgap changes significantly on relaxation, (b) and very few (~5%) structures were misidentified
as conductors (false +ve) or insulators (false –ve), if not relaxed

Fig. 4 Diffusion coefficients of a few
promising candidates with their
activation barriers
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II. Problem

▪ Experimental approaches for materials discovery is human intensive and not easily
scalable, hence the need for computational screening.

▪ To compute ionic conductivity on hundreds of structures a fast and accurate
potential is required.

III. Method

▪ AiiDA serves as an infrastructure to automate and manage the complex workflows
required in this screening [1] [2]. An example provenance -

Fig. 3 Self-consistent convergence of MSD plots and pinball
parameters at 1000K of a few fast conductors identified in this
study
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