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An atomic  projectile  colliding with  a  surface  at  kinetic  energies  in  the
thermal  or  hyperthermal  range  interacts  with  and  is  reflected  by  the
electronic density well in front of the first layer of target atoms, and it is
generally accepted that the repulsive interaction potential is proportional to
the  density  of  electrons  extending  outside  the  surface.   The  effective
vibrational displacements of the electron gas, which lead to energy transfer
through  excitation  of  phonons,  are  directly  related  to  the  vibrational
displacements of the atomic cores in the target crystal via electron-phonon
coupling. An effective Debye-Waller factor for atom-surface scattering is
identified and related to the mean square displacements of the atomic cores.
Applying the standard approximations of electron-phonon coupling theory
for metals to the distorted wave Born approximation leads to expressions
which relate the elastic and inelastic scattering intensities, as well as the
Debye-Waller factor, to the well known electron-phonon coupling constant
 of  superconductivity  theory. This  new  treatment  [1]  reproduces  the
previously obtained result  that the intensities for single phonon inelastic
peaks in the scattered spectra are proportional to the mode specific mass
correction  components  Q defined  by the  relationship   =   Q.  The
dependence of the elastic and inelastic scattering, and that of the Debye-
Waller factor, on the mass correction factor   shows that measurements of
diffraction patterns are capable of revealing detailed information about the
electron-phonon coupling mechanism in the surface electron density.  
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