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FINAL REPORT

Contract N00014-79-C-0648 involved the use of the experimental techniques

thermal desorption spectroscopy (TDS), high resolution electron energy loss ..

spectroscopy (HREELS) and low energy electron diffraction (LEED) and theoretical

developments in the analysis of adsorbate vibrations to study the chemistry of a wide

range of nitrogen containing hydrocarbons on transition metal surfaces. Fifteen

technical reports resulted from the research.

Experimental Results

The chemistry of several nitrogen containing hydrocarbons was examined in

detail on a Pt(1 11) surface. These results indicate that cyanogen is often a stable W

product of the thermal decomposition of such compounds on Pt. In addition, cyanogen

forms extremely stable films (stable to -500 0C) on Pt. These high temperature forms of

cyanogen may be a two-dimensional "sheet" polymer which may prove to be an

effective corrosion inhibition agent for transition metals. The detailed chemistry of

these systems is described in technical reports 4, 6, 9, 13 and 15.

Several studies have also been carried out on the control of the ordering of

molecules on surfaces by atomic scale defects. This work has indicated that ordered

structures can be modified by the introduction of atomic scale defects into the

substrate. This work is described in detail in technical reports 1, 2, 3 and 7.

Theory of Adsorbate Vibrations

A method for the analysis of adsorbate vibrations has been developed which is

amenable to the study of molecular adsorbates including effects due to surface

defects. This method utilizes clusters to describe the vibrations of the substrate
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material. The method has been successfully applied to the problem of the damping of

adsorbate vibrations by coupling to substrate phonons. The method was also used to

investigate the sensitivity of isotope shifts of low frequency vibrations to adsorbate

bonding site. This work is described in detail in technical reports 8, 10, 11,12 and 14.
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