The Abdus Salam
International Centre for Theoretical Physics {%

...................................

Workshop on
NEW TRENDS IN QUANTUM DYNAMICS AND ENTANGLEMENT
21 - 25 February 2011

Quantum Coherence and Decoherence in Equilibrium and
Nonequilibrium Environments

Craig C. MARTENS
Department of Chemistry, University of California at Irvine
Irvine, CA, U.S.A.

Abstract:

In this talk, we describe recent work on investigating the role of the environment in influencing
coherent quantum dynamics. We describe numerical methodology for simulating quantum
coherent processes using classical-like molecular dynamics simulation and ensemble averaging,
and apply the approach to simulating vibrational dephasing of |12 in cryogenic rare gas matrices
and the quantum vibrations of OH stretches of HOD in D20. We then describe simple analytic
and numerical models that highlight novel behavior that can be exhibited by quantum coherent
processes in the presence of an environment that is not at thermal equilibrium. We finish with

some speculations on the role of nonequilibrium bath effects in quantum biological processes.



