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To clarify the yielding mechanism of small hydro-
carbon molecules in chemical sputtering between
hydrogen and graphene sheets[1, 2, 3, 4], we made
classical molecular dynamics simulation with mod-
ified Brenner’s REBO potential which we proposed
to deal with chemical reaction[5, 6, 7, 8, 9].

As the simulation model, we prepared|[9] more
realistic physical system, which is composed of 160
incident hydrogen atoms and ten graphene multi-
layers (Fig.1), than our previous model[7].

We calculated the radial distribution functions
g(r) among carbon atoms in the third graphene
sheets numerically, as shown in Fig.2. From the
present work[9], we found the following fact: break-
ing the covalent bonds between carbon atoms by
hydrogen does not play an important role dur-
ing destruction process of graphene structure, but
momentum transfer from incident hydrogen to
graphene causes to destroy graphene structure.
Moreover, it is found[9] that almost all fragments of
graphene sheets form chain-shaped molecules, and
that yielded hydrocarbon molecules are composed
of carbon chain and single hydrogen-atom.

Figure 1: Snapshots of graphene multilayer structure and
injected hydrogen atoms in the case that E1=15 eV. The total
number of the injected hydrogen atoms ny has increased to
159 and the first graphene sheet contacts with the second
one. Thus, the graphene structure is damaged. Fragments
of graphene sheets and hydrogen atoms form chain-shaped
molecules. The third sheet remains almost unchanged.
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Figure 2: The radial distribution functions g(r) among
carbon atoms in the first (a) and the third (b) graphene
sheets for the three cases ng=1, ny=30 and ny=82. The
incident hydrogen energy is 15 eV.
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