guoouobotbo-0bbogooobobobuooooboobobod

b oodbb odn
gobbbuooobobbodg bbbooaobo

Early stage dynamics of photoinduced graphite-diamond
phase transition

Keita Nishioka, Keiichiro Nasu

Institute of Materials Structure Science, High Energy Accelerator Research Organization

We theoretically study the early stage dynamics of the inter-layer o-bond formation
by visible light irradiation of graphite crystal. An electron-hole pair, generated as an
inter-layer charge transfer excitation, mostly dissipates away into the two-dimensional
semimetallic electronic continuum as free carriers. However, by a small but finite proba-
bility, this electron-hole pair self-localizes during the lattice relaxation, resulting in a local
inter-layer contraction to form a o-bond. Our theory for this dynamics is composed of
two parts. The first part describes the quantum and spontaneous breakage of the transla-
tional symmetry (the self-localization of this electron-hole pair) in a simplified way. The
subsequent second one, by using a Brenner’s potential, describes the classical dynamics
of a further local lattice distortion which occurs after this self-localization and also de-
scribes the inter-layer o-bond formation. We estimate the probability of self-localization
and show the conditions that the inter-layer o-bond can be formed.
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