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In order to understand atomic and molecular fundamental processes in the
low-temperature plasmas around nuclear fusion including the interactions among electrons, metal
surfaces, and neutral hydrogen molecules, electron collision cross sections for
vibrationally-excited molecules generated by interacting between metal surfaces and hydrogen
molecules were measured quantitatively. First, the collision cross sections of pure gas phase
hydrogen molecules and its isotope deuterium molecules at room temperature were more precisely
measured than previous works as the reference values. Then, when the electron collision cross
sections of hydrogens penetrated though the high temperature metal cylinder were also measured and
compared with the reference values, the different trend of the cross sections have been clearly
observed between the present results and that for the pure gaseous hydrogen predicted from the
Boltzmann distribution at high temperature.
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