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Study of the Effects of Soft X-ray Irradiation on Lithium Nitride
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Whether in liquid-based lithium-ion batteries (LiB) or all-solid-state batteries (ASSB), LisN—a long-
established lithium-ion conductor—is once again being considered by some researchers for use in metal anodes.
In this study, because LizN reacts readily with moisture, samples were transported to the SR Center using the
high-precision, non-atmospheric transport system developed in projects approved since S23001, and XANES
measurements of the N K-edge were performed. As a result, we confirmed that the TEY and PFY do not match,
and in particular, that the TEY changes negatively at the absorption edge (the compensation current decreases
as the number of electrons emitted into vacuum, including secondary electrons, decreases). We investigated
the presence or absence of charge-up, the dependence on blocking voltage before the MCP for PEY detection,
the identification of material phases by XRD, and basic analysis of the surface layer using XPS with hard and
soft X-ray sources. Although the mechanism of this phenomenon has not yet been identified, it does not appear
to be due to charge-up in the surface oxynitride layer. This phenomenon is not observed in other nitrides, such
as h-BN, and while there is undoubtedly an influence from Li, we have to continue investigating the
relationship with the crystal structure and electronic states in more detail.
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Fig. 3. XPS results obtained using soft and hard monochromatic X-ray sources. The top row shows soft X-
ray XPS results, and the bottom row shows hard X-ray XPS results; the left column displays the survey scan
results. O 1s is strongly detected. The middle column shows the narrow scan results of N 1s. Component
separation analysis indicates that the signal on the lowest energy side originates from the LisN bulk, while
the two components on the higher energy side originate from the surface layer. The right column shows O
1s, which is a signal originating solely from the surface layer. In soft X-rays, a nitrate-like peak with a peak
at~533.2 eV is strong. On the other hand, in hard X-rays, a nitrite-like signal, which indicates a lower oxygen
content, appears very strong.
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