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Abstract:

the no-cloning theorem is an essential result in quantum information on top of which many quantum cryptography protocols are
built.  In  this  talk  we  examine  the  cloning  question  in  the  context  of  classical  mechanics/Hamiltonian  mechanics.  We  find  the
answer is quite subtle: whether a mechanical system can be cloned depends on the topological structure of its phase space. In
particular, for a system to be clonable, its phase space must be contractible. This means certain systems (e.g. particle moving
on a line) is clonable, while others (e.g. the simple pendulum) cannot be cloned. We explain the idea of the proof, which uses
tools  from algebraic  topology (homotopy groups and Whitehead’s  theorem).  Finally  we discuss  the physical  interpretations  of
this result: how do we reconcile this theorem with the experience that generally speaking, classical information is clonable? Can
we use this no-cloning theorem to build secure communication protocols in classical systems instead of quantum ones?
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