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In this research, | studied macroscopic properties of quantum systems, from probabilistic point of
view. : Prof.ReyBellet and | found a simple proof for large deviations in several quantum spin systems.
Although large deviations were already proven for these systems, our proof is much simpler than the
known proofs. The key point was to handle the comparison between spectral projections which define the
probability in quantum systems. We furthermore proved large deviation principle for mean field models
| also studied the hypothesis testing in the context of quantum nonequilibrium statistical mechanics.
Namely, we considered binary hypothesis testing on states evolving under Hami |tonian dynamics, and their
time reversals. Innonequilibrium statistical mechanics, we often consider the situation that we start
from a time reversal invariant initial state (which is a tensor product of equilibrium states with
different temperatures). The time evolution starts to break the time reversal symmetry. We proved that
the rate of the precision of the discrimination can be given in terms of Renyi entropy or entropy
production (depending on the hypothesis testing we consider).




