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The information on electronic structure such as density-of-states, ionization energy,
and energy level alignment of bulk and interface of various materials is a key factor to
understand and improve their functions. Photoemission spectroscopy has been, so far,
widely applied to many materials. The detection limit is enough to investigate valence
states, but not to probe weak density of states which is practically important to device
performance as trap etc. Very recently we have developed high-sensitivity UV
photoemission spectroscopy (HS-UPS) using tunable low energy light source, achieving
three orders of magnitudes lower detection limit than conventional photoemission
spectroscopy. In this talk, I will report on its applications to organic and inorganic
semiconductors and insulators. First topic is the observation of density-of-states including
both valence top region and band tail structures for polymers, perovskite, and oxide
semiconductor. Second topic is the detection of negative carrier states in organic
semiconductor films and devices by using operando-photoelectron yield spectroscopy.
Finally, I will shortly talk about our recent trial to measure the electronic structure of

proteins.



