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Brand New Book ***** Print on Demand ***** Excerpt from Excitation of Molecular Vibration by Collision We
have calculated the cross section for excitation of the first vibrational level in the collision of two hydrogen
molecules in the ground state. A perturbation scheme must be used because of the many-body problem
involved. The cross section is calculated by a partial wave analysis. We consider the collision of two H2
molecules because the intermolecular potential is reasonably well known for this case. Because of the large
masses of the particles, the de Broglie wavelength of the system is much smaller than the range of the
intermolecular potential. Consequently many values of the angular momentum must be considered. We find
that the major contribution to the total cross section comes from large values of the angular momentum - of
the order of 10 to 20 - and that values of angular momentum up to about 80 must be considered. In order to
solve the Schrodinger equation for arbitrary values of angular momentum with a Morse potential form for the
intermolecular potential, the high speed computer Univac was used. In the energy range of interest, 0.5 to 2 ev,
the total cross section is obtained. At energies greater than 5 ev the values for the cross section are larger than
the maximum permissible if particle flux is to be conserved, that is, our perturbation scheme breaks down at
these high energies. However, the cross section for energies greater than 5 ev is not too significant since
electronic transitions, which we have neglected, become appreciable. We find the value of the cross section to
be very sensitive to the precise values of the potentials used. This result is to...
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