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During the past two centuries, much effort has gone into understanding
various types of orders in systems obeying the laws of equilibrium
thermodynamics as described using linear response theory or the
Born-Oppenheimer approximation. On the other hand, the majority of
processes in nature involve nonlinear behavior that obeys non-
equilibrium thermodynamics from the flow of energy. Nature in its
every manifestation exhibits far-away-from-equilibrium processes,
leading to complexity of order. This is true from the Big Bang to the
coming of humankind, from chemistry and biology to geosciences and
medicine, and from materials engineering to energy sciences. In spite
of the recurrence of non-equilibrium behavior in nature and, partic-
ularly, in every aspect of our daily activities, fundamental research
lacks an understanding of the processes involved in the temporal
evolution of complex order with precision.

This workshop will identify unexplored opportunities in the emerging
field of non-equilibrium science with a focus on the use of hard x-ray
spatio-temporal techniques that are available at operating and future
x-ray sources, including compact sources, storage rings, energy recover
linacs, and x-ray free-electron lasers.

Focus Areas of the Workshop

Control of Processes in Condensed Systems |

Controlling the Dynamics of Materials Processing |

Nonlinear Chemical Reactions: Mimicking Nature |

Controlling Biological Functions |

Hydrodynamics of Flowing Fluids: Micro- & Nano-Fluidics |
Transformational Dynamics in High- Energy & High-Density Matter |
Nonlinear X-ray Science & Future X-ray Metrology |
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