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Exact analysis on dynamical gquantum correlation functions and its applications
to equilibrium and non-equilibrium systems

Suzuki, Junji
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We establish a new framework in the exact evaluation of dynamical
correlation functions of low dimensional quantum Integrable systems. This is accomplished by
combining the quantum transfer matrix, the exact WKB and the thermal form factor expansion methods.
By applying the framework to the prototypes of magnetic chains, we are able to study their
dynamical correlation functions quantitatively. As a result, we can confirm the results obtained by
an independent method (vertex operators) and go further to examine the contributions from higher
excitations. The exact data on dynamical correlation functions make it possible to evaluate the
transport properties of low dimensional materials directly from the celebrated Kubo formula.

As explicit example, we evaluate the dynamical form factor and the optical spin conductivity which
are expected to be studied by experiments.
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