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Thermal management is a major problem in novel electronic devices, where the
overheating of such a device, can reduce its expectation time of life and its reliability.
Due to the necessity for efficient heat removal, novel materials which exhibit high
values of thermal conductivity are under investigation. These materials exhibit
magnetic modes of transport, which are responsible for the dissipation-less heat
transport. Moreover these materials are electric insulators and highly anisotropic,
characteristics, that make them of high technological interest. Transport properties
along the axis in which ballistic transport occurs, can be well described by one
dimensional spin Heisenberg models.

We consider the case of one dimensional Heisenberg Hamiltonian (XXZ model)
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under various perturbations. The unperturbed Heisenberg model exhibits infinite
d.c. spin (for the special case ∆ = 0 (XY model)) and thermal conductivity for
any value of the anisotropy ∆ at all temperatures. Using numerical diagonaliza-
tion we explore two types of impurities, local magnetic fields and extra spins out of
chain within memory function formalism [1] . In the former case, comparison with
results for spin and thermal conductivity obtained from the full Hamiltonian diago-
nalization [2], shows a good agreement in the range of validity of memory function.
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