Path integral molecular dynamics with surface hopping for thermal
equilibrium sampling of nonadiabatic systems and its infinite-swap limit
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Abstract: In this work, a novel ring polymer representation
for multi-level quantum system is proposed for thermal
average calculations. The proposed representation keeps
the discreteness of the electronic states: besides position
and momentum, each bead in the ring polymer is also
characterized by a surface index indicating the electronic
energy surface. A path integral molecular dynamics with
surface hopping (PIMD-SH) method ("DS" method) is also
developed to sample the equilibrium distribution of ring
polymer configurational space. Besides, The infinite-swap
limit of this representation has been investigated, which
provides an alternative formulation for thermal average
calculations and overcomes the limitations of the "DS"
method. We also introduce a multi-scale integrator to
efficiently sample the infinite-swap limit. This is joint work
with Jianfeng Lu.

Duke Kunshan University | & LLiAE 78 K2

PEVLIR AR Rl AL e R3ES S #i4: 215316

No. 8 Duke Avenue, Kunshan, Jiangsu, China 215316
T: (+86) 0512-57779988 www.dukekunshan.edu.cn




