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Abstract Time dependent metamaterials, sometimes known as space-time crystals, can obey
PT symmetry with a Hamiltonian whose eigenvalues are real. In contrast to static systems
eigenstates do not have definite energy and eigenvalues are not associated with energy, rather
some other quantity depending on the system. Nevertheless eigenstates have an expectation
value for their energy and also for the number of photons. | shall explore whether it is possible to
define a 'ground state' for these systems, what is the minimum energy expectation of this state
and whether it is possible to find an eigenstate of a PT symmetric system with zero photon
content. PT systems can be regarded as Carnot engines as they are reversible; they therefore
conserve entropy. Given time, the consequences of entropy conservation will be explored.

Biography John Pendry is known for his work on metamaterials, electromagnetic materials that
owe their properties more to their internal micro-structure, than to their chemical composition. He
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