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Operando spectral imaging using synchrotron radiation X-rays
illuminating the nano world

The technical evolution of light sources and detectors induce the dramatical expansion of the
applicable range of spectroscopic analysis. Recently, high-resolution spectroscopy measurements in
several parameters, such as energy, space, and time are realized. In this paper, we introduce a
synchrotron soft X-ray scanning photoelectron microscopy (SPEM) system and applications for the
observation of fine device structures and nano-structured materials. Since “operando” analysis can
be performed under electric field, reaction dynamics such as electronic states in semiconductor
devices during operation and Li distribution in Li-ion batteries during charge-discharge process can
be captured. Utilizing a new synchrotron radiation facility and improved equipment will make it

possible to visualize more complex chemical reactions in nanostructures.
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