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The triboelectric charging phenomenon of insulating polymer materials has been known for a long time and is familiar in our

daily lives. However, its charging mechanism has not been clarified, and various models have been proposed. We specifically

focused on models where charging occurs because of electron transfer from/to in-gap states locating in band gap. To

investigate the effect of in-gap states on charging, we measured the gap states of polyethylene (PE) self-standing film using

constant-final-state photoemission yield spectroscopy (CFS-YS). The observed spectra clearly demonstrate the existence of

in-gap states, and their density-of-states (DOS) are almost exponential function of the binding energy. Based on the obtained

DOS of the in-gap states, a simulation of the charging in thermal equilibrium suggests that the density of in-gap states is

enough to explain the tribo-charging properties in literature by electron transfer model.
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Fig.1 Conceptual diagram of the energy level alignment between an insulator and a metal with work function @ before and after contact. Charge
transfer from the upper part of in-gap states occurs, and charge transfer ends when thermal equilibrium is reached.
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Fig.2 Semi-log plot of DOS distribution estimated by connecting the
Hel spectrum of TTC film and CFS-YS spectrum of PE film.
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