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Raman spectral analysis of lithium thio-phosphate solid electrolytes using first-principles
calculations (Graduate School of Engineering, Osaka Metropolitan University) (ORaku Kato,
Masato Torii, Kota Motohashi, Atsushi Sakuda, Akitoshi Hayashi

Sulfide electrolytes have been used for all-solid-state batteries because of their high ionic
conductivity and excellent formability. Although Raman spectroscopy is useful to analyze their
local structure, the Raman active vibrational modes for experimental Raman band remain
unclear. In this study, Raman spectra and vibrational modes in lithium thiophosphate
electrolytes were analyzed theoretically using first-principles calculations.

The measured and calculated Raman spectra of the B-Li;PS4 were compared. The calculated
wavenumber of the main peak (420 cm™') corresponded to the experimental value (423 cm™),
and the symmetric stretching mode of the PS>~ unit, which was reported in the previous study,
was observed. Similarly, the calculated wavenumbers and vibrational modes of other lithium
thiophosphate electrolytes were also consistent with the experimental results.
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Fig. 1 Measured Raman spectrum of LisPSs4 glass-

ceramic and calculated Raman spectrum of [B-Li3PS4
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