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Figure S1 Ratio of sulfur to phosphorus for Li,S-P,S; glasses at room temperature
determined using the stoichiometry, Raman spectra, and an Inductively Coupled Plasma

(ICP) analysis, respectively.
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Figure S2 Total pair correlation functions 7(r) for 75Li1,S glasses derived from X-ray

(red solid line) and neutron (blue dotted line) diffraction.
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Figure S3 Partial structure factors S(Q) for Li-Li (light blue solid line), Li-P (orange
dotted line), Li-S (green dashed line), P-P (blue solid line), P-S (red dotted line), and
S-S (black dashed line) derived from DFT/RMC model for 75L41,S glass.
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Figure S4 Partial pair distribution functions g;(r) for Li-Li (a), Li-P (b), Li-S (¢), P-P (d),
P-S (e), and S-S (f) derived from DFT/RMC model for Li,S-P,S; glasses. Line colors

correspond to those in Fig. 1.
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Figure S5 P-centered Voronoi polyhedra in the Li,S-P,S; glasses calculated up to 2.5 A.
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Figure S6 Densities of Li,S-P,S; glasses at room temperature determined using a

pycnometer.



Table

Table S1. Distributions of Li- and P-centered Voronoi polyhedra for Li,S-P,S; glasses
up to r = 3.2 A derived from DFT/RMC model, which is assigned by a Voronoi index
<ns, ny, ns, ng>, where n; denotes the number of i-edged faces and 2 n; is the total

coordination number.

Voronoi Coordination 67L1,S (%) 70Li1,S (%) 75L1,S (%)

index number Li-centered  P-centered Li-centered P-centered  Li-centered  P-centered
<4000> 4 25.86 46 .43 30.00 33.33 19.71 14.89
<2300> 5 44.83 42.86 44.29 46.67 40.88 57.45
<0600> 6 5.17 0 571 3.33 4.38 4.26
<2220> 6 15.52 10.71 10.00 13.33 19.71 17.02
<1330> 7 0 0 2.86 0 3.65 4.26
<2221> 7 0 0 143 0 0 2.13
<0520> 7 1.72 0 143 0 1.46 0
<303 1> 7 0 0 143 0 0 0




