Toward fast and efficient propagators for path integral
simulations of hydrogen, water and more complex clusters
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More and more demanding applications of the path integral Monte Carlo method are
needed to understand structural properties of clusters made of somehow complex
molecules.They are also needed to study thespectra of trapped and embedded species,
like organic molecules, in cryogenic environment (helium or hydrogen clusters or
droplets), as well as the response properties of quantum fluid clusters to various kinds
of probes. To meet this demand, different methods have been proposed. Some are
dedicated to reduce the number of degrees of freedom and concentrate on those
appropriate for the time scale of the problem, giving rise to curved manifold dynamics
[1,2,3]. Others are designed to accelerate the convergence rate with respect to the time
step by efficient numerical schemes [4]. During this talk, we will present new
approximate propagators and energy estimators [5,6] that are accurate, requiring low
memory during the computation, and practical for implementation.
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