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Information on occupied electronic states such as HOMO of organic functional materials is indispensable to understand and improve organic electronic devices. Usually the ionization energy is used to characterize the nature of valence top region of materials, but it is not enough. The distribution of the density of states (DOS) is also necessary to understand the electronic properties. Moreover, very weak DOS in band gap region, called “gap state”, is also important factor to discuss the practical electric properties; it works as trap, and modify the intrinsic and quasi Fermi level of organic semiconductors. To directly examine such weak DOS, we have developed apparatus for high sensitivity UV photoemission spectroscopy (HS-UPS) and high sensitivity photoelectron yield spectroscopy (HS-PYS)[1,2]. By using these techniques, weak DOS of organic materials can be detected. This high sensitivity also enables to detect low-density species in organic semiconductors. 

In the first part of my talk, the observed “gap state” of organic materials will be reported in relation to the electric properties. In the second part, negative ion photoemission spectroscopy for polarized organic films will be reported as a new tool to access unoccupied state of organic materials.
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