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Dear Malcolm,

Many thanks for these comments that made me realize that we may have used
unfortunate wordings in our manuscript, and I would like to make it clear that your
insightful « Bengs & Levitt » paper pinpoints the exact limitations of the semiclassical
theory of relaxation (« high spin order », to be short). Although the assumptions that
allow one to deduce this semiclassical formulation from the full quantum theory are
applicable in many practical situations, the breakdown of this approximate theory, and the
way to overcome such limitations by using the Linblad approach was clearly and nicely
illustrated by several examples in your paper.

In our manuscript, we mention that your paper shows that the « formulation currently
used by NMR spectroscopists », leads to erroneous predictions. This, of course, implicitly
refers to the semiclassical theory. I hope this will dissipate any misunderstanding, but we
can clarify this in a revised version.

The purpose of our work was essentially to clarify a number of aspects of relaxation theory
that may sometimes seem quite obscure, which led us to realize that the approach used
by Bloch, Redfield and Abragam essentially leads to  the Lindblad formulation. The former
seems a more physical approach to the treatment of open quantum systems (a small
system coupled to a large system in thermal equilibrium), whereas the latter, by defining
structural properties that must be obeyed by a master equation, is more of a
mathematical nature. When conditions are imposed to ensure that the system is
Markovian, both are equivalent.

We also tried to clarify the point that the detailed balance is not quantummechanical by
nature, but a statistical one. However, some properties of the correlation functions,
specifically implied by the non-commutativity of the bath operators, make both properties
entangled. Note in passing that the Linblad formulation requires the additional Kubo
assumption regarding the correlation functions to ensure detailed balance, therefore the
correct stationary state, whereas this latter property naturally arises in a conventional
derivation from the condition that the lattice is in a Boltzmann thermal equilibrium.
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