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low-energy inverse photoelectron spectrometer for precise analysis of the
conduction bands of materials at near ambient pressure conditions
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The energy level of a material governs its photoelectric properties and
reactivity. In semiconductors, the unoccupied and valence levels through which electrons and holes
transport occur, respectively, determine semiconductor properties. These electron energy levels have

been measured by electron spectroscopy in an ultrahigh vacuum. This study realizes the near-ambient
pressure measurement of the unoccupied levels, which is the most lagging research area. The method
is based on low-energy inverse photoelectron spectroscopy, which was developed by the principal
investigator, in which low-energy electrons are irradiated onto a sample, and the light emitted
owing to the relaxation of these electrons to the unoccupied level is detected. Since low-energy
electrons can only be produced in a high vacuum, differential pumping chambers have been inserted
between the electron source and the sample to realize the measurements at near-ambient pressure.
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