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Study of Ultrafast Carrier Dynamics in Graphene with Femtosecond Time-resolved
Photoemission Spectroscopy and Three-temperature Model Analysis
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We performed femtosecond time- and angle-resolved photoemission spectroscopy on graphene grown on a
SiC(0001) C-terminated surface for which intrinsic carrier mobility exceeded 100,000 cm® V' s, By direct
observation of the photo-excited carriers in energy, momentum and temporal spaces, we successfully extracted the
transient variation of the electron temperature. The observed transient and phenomenological model analysis based
on three-temperature model revealed that in such a high mobility graphene, carrier dynamics is dominantly
governed by electron-optical phonon scatterings and the contributions from disorder-mediated electron-acoustic
phonon scatterings, so-called supercollisions, are negligibly small. Knowing that supercollisions restrict the
capabilities of graphene-based optoelectronic devices, our results provide a clear guideline for improving their
performances.
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