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We have extended the variational formulation of nonequilibrium thermodynamics to the case of
open systems, in which mass and heat exchanges are occurred between the exterior and the
system. We have also explored various classes of Dirac structures appeared in finite
dimensional nonequilibrium thermodynamics and with the associated Dirac dynamical
systems.

We have developed a variational discretization of nonequilibrium thermodynamics for the case
of isolated systems in which the system has no heat and matter exchange nor mechanical power
exchange with the exterior. We have clarified that the obtained variational integrator is a
natural extension of the structure-preserving variational integrator for conservative mechanics.
We have studied the space mission for the Martian Moons eXplorer, in which our objective is to
obtain a sample from a Martian moon. We have proposed the integrated three-and-two-body
method, which uses three-body dynamics at the edge of the sphere of influence and integrates it
into two-body dynamics in order to use a two-body-based low-thrust optimizer and have shown

the validity of the proposed method by numerical simulations.
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