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Photo Emission Electron Microscope (PEEM) was invented in the 1980s as a surface analysis tool in order
to investigate the spatial map of photoelectrons emitted by the external photoemission process, in real
time and sub—micrometer scale. Typically, adischarged |lamp with its photon energy above the workfunction
is used as a light source. In this research project, (1) we have developed time-resolved PEEM based
on the two-photon excitation technique (TR2PPE-PEEM) and (2) applied TR2PPE-PEEM to investigate the
space— and time— resolved dynamics of photo excited careers in ultrathin organic semiconductor films.
On the project (1), the third harmonic output of a tunable Ti;Sa laser is used as a |ight source, and
the new optical path was constructed to conduct pump—probe exper iments. New CCD camera is synchronized
with the delay stage settled in the optical path, and all system is computer controlled. Thus, we can
take “a series of snapshot” of emitted photoelectrons of the order of femto seconds with sub-micron
scale. The full width at the half maximum of autocorrelation of PEEM image intensity from the clean
graphite surface was about 250 fs, in agreement with the value obtained by the TR-2PPE experiments in
our laboratory. Therefore, we have achieved the ideal time resolution expected in the original plan.
On the project (2), we have applied TR2PPE-PEEM to study the ultrathin films of rubrene deposited on
the graphite substrate. In the first layer, the decay process of excited electrons is known to be too
fast (less than 250fs) to detect due to the strong molecule-substrate interaction. In the second layer,
the decay speed is rather slow as compared to that of the first layer. By paying attention to the resonant
photoemission occurring in the second layer, we can distinguish the second layer from the first layer.
On the second layer, we tried to get the delay time dependent image of 2PPE but have not got enough
information at the current status, due to faint signal and worse signal-to—noise ratio. We will continue
to try further experiments with thicker films, hybrid systems with two layer components and other
materials in the future




