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Abstract

The Schrodinger equation is extremely successful in describing nanosystems of any kind in a bottom-up approach. That is, we compose matter of any kind atom by atom and the Schrodinger equation allows us to compute optimized structures and other properties. These calculations are easy to perform using established computer codes for isolated molecules, liquids, solids, solutions, clusters, surfaces, etc. All this refers to the time-independent Schrodinger equation as applied to the electronic structure. This electronic structure looks like a cloud surrounding the nuclei and causes binding interactions which lead to bond formation. Nuclear motion is normally not considered in these standardized calculations. This does not mean that nuclear motion is not important. Chemistry is nothing else but nuclear motion and rearrangements on the lower nanoscale. Maybe the first way out of this restriction to time-independent phenomena was proposed by Car and Parrinello, who dared to describe nuclear motion very simply using Newton dynamics. In the present talk I will show some examples of such reactive molecular dynamics simulations. It can be demonstrated nowadays on the basis of  computationally demanding calculations, that this conceptually simple approach by Car and Parrinello is superior to a quantum mechanical description of nuclear motion. This leads to a very simple philosophical picture: Schrodingers cat dies deterministically, there is no quantum entanglement in nuclear motion. Quantum phenomena of any kind are exclusively due to the quantum nature of the electronic cloud.
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