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OUTLINE

Multi-Stage quantum Wavepacket Ab-initio Dynamical (MS-AIWD) treatment for the study of delocalized electronic systems as well as electron transport through donor-bridge-acceptor systems.
Stage 11 The full donor-bridge-acceptor system is treated through a rigorous partitioning scheme.

Computationally efficient and potentially accurate treatment for long-range coupling interactions and open-system boundary conditions.

The quantum dynamics using an accurate and efficient representation of the discretized quantum-mechanical free-propagator.

Transmission probability is obtained directly from the probability density.

Stage IV Stage 111

Conductivity through the molecular wire is computed using a wavepacket flux correlation function.

MS-AIWD FORMALISM DESCRIPTION OF MODEL SYSTEM

e 1D-wavepacket dynamics on an analytical potential,

e The full system is partitioned into local domains through the e We introduce absorbing potentials which are localized in space, with similar equations for Stages III and IV.
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RESULTS COUPLED ELECTRON-NUCLEAR DyYNAMICS: WORK IN PROGRESS

e Comparison between the probability density (top) and the real dent cross section for o = 0.4A (top) and o = 4.0A (bottom) e The coupling between the electron trans- where F;(t) = — dVSR; t) is the force on
(middle) and imaginary (bottom) part of the wavepacket with and initial momenta P, (a.u.). fer and ‘the vibrational modes. of t]r}e e The MS-ATWD formalism for this Hamil- dR;(t)
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tum states leads to the associated complex behavior of the energy C ONCLUSIONS

e Evolution of the transmission probability and the energy depen- different cross-sections. e Multi-Stage Ab-initio Wavepacket Dynamics is an effective tool to study electron transfer in infinite system.

e An infinite system is decomposed into multiple ”stages” through introduction of offsetting (imaginary) absorbing-emitting potentials.
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