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Abstract 

In direct  molecular dynamics methods the nuclei are moving classically, using Newton equation of motion, on the quantum mechanical potential energy surface obtained from electronic structure calculations. This  

potential energy surface has to be recalculated  every time the nuclei change their position. In order to obtain a meaningful  trajectory one has to perform several thousands of electronic structure calculations. We 

demonstrate in this work (a) how  the electronic structure can be propagated without diagonalization in our Liouville-von Neumann molecular dynamics scheme, (b) how to cast our problem to GPU  in a code that 

combines Fortran, CUBLAS library and CUDA kernels.  
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