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Under high magnetic fields at low temperatures, RuCls is expected to exhibit quantum spin liquid behavior.
Hard x-ray photoemission spectroscopy was performed on this material using Cr Ka line as the excitation light.
The Ru 3d core-level spectral shape remained unchanged during x-ray irradiation, which differs from the
previous experiment at SPring-8. However, the spectral shape changed significantly upon Ar sputtering. This
change is attributed to the introduction of defects by selective sputtering of Cl atoms, resulting in electron
doping in the Ru 4d j.ir=1/2 band.
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Fig.1. (a) Ru 3d core-level HAXPES spectrum of a-RuCls. The spectrum measured at the beamline
BL19LXU in SPring-8 is also shown for comparison. (b) Sputtering time dependence of Ru 34 and CI
2s core-level HAXPES spectra.
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