Oxidation Of Si(100) And Ge(100) Surface by Single Oxygen Molecule
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Many previous theoretical studies [1,2] on the interaction between O2 and Si(100) have neglected the differences between triplet O2 (ground state) and singlet O2 (excited state), and are thus unable to explain the know experimental observations in surface scattering of O2.  We demonstrate that in reality, triplet O2 can also react with Si(100).  With our computation results on the potential energy curves of the adsorption of triplet O2 on Si (100) and the adsorption structures along these curves, we can explain the known experimental results. [3,4]
The oxidation of germanium has not been studied in as much as detail as oxidation of silicon. The existing observations [5,6] are qualitatively similar to the adsorption dynamics of oxygen on Si(100) surface[3,4]. Although, the importance of molecular-precursor-mediate adsorption at low energies are shared by the two systems, the reported initial sticking coefficient [5] for oxygen molecule on the Ge(100) surface is much less than that on the Si(100) surface[3]. Our comparison of the initial oxidation of Ge (100) with that of Si(100) [7] by molecular oxygen shows that, on Ge(100), the chemisorption wells are shallower and the barrier from the chemisorption local minimum to the final chemisorption configuration is higher. All of these aspects make the sticking coefficients on Ge (100) much smaller than those on Si(100).  In addition, the most stable molecular chemisorption and the local minimum adsorption structures identified in our calculations can explain the experimental results measured by scanning tunneling microscopy [8].
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