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Chaotic transport, and the escape of trajectories from defined regions of phase space, has been an 

important topic in dynamics for many years, because it describes phenomena that occur in many branches of 

physics. For example, some meteorites that fell on Antarctica are believed to have come from Mars; how 

they escaped from Mars’ gravitational field is a problem in the theory of chaotic transport.  At a smaller scale, 

one of the important topics in nanophysics is ballistic transport of electrons through a small junction: 

electrons enter a junction from one lead, bounce around within the junction following either regular or 

chaotic paths, and eventually find their way to an exit lead.  Ultracold atoms can be pumped from one 

reservoir to another through a lead having oscillating potential-energy barriers.   At the molecular level, we 

may think about the breakup of a temporarily bound complex, such as a He atom weakly bound to an I2 

molecule.  At the atomic level, the ionization of an excited hydrogen atom in applied electric and magnetic 

fields is an excellent candidate for the laboratory study of chaotic transport.   One general theory describes 

all of these phenomena. 

I.  Chaotic Transport and Escape （10月20日） 

 One of the topological changes of state exhibited by some systems is called “monodromy”.  This can 

be found in quasi-linear molecules, atoms in a trap, a “swing-spring”, or a hydrogen atom in crossed 

fields.   A quantum manifestation of monodromy is a defect in the lattice of eigenvalues.  A dynamical 

manifestation of monodromy, which will be visible in both classical and quantum systems, will be described 

in this talk.  Especially we discuss how this phenomenon could be observed using a classical pendulum 

system or ultracold atoms. 

II.  Topological Changes of State in Classical and Quantum 

Systems （10月21日） 
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