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Abstract

This thesis explores two specific problems within the broad context of

one-shot information theory.

In the first part of this thesis, we investigate Bayesian and minimax esti-
mators for quantum state estimation under general Bregman divergences
with single-shot measurements. We also study the problem of covariant

state estimation and obtain optimal measurements for the same.

In the second part, we study work extraction processes mediated by finite-
time interactions with an ambient bath—partial thermalizations—as con-
tinuous time Markov processes for two-level systems. We analyze the
distribution of work for the case where the energy gap of a two-level sys-
tem is driven at a constant rate. We also analyse work extraction cycles
by modifying the Carnot cycle, incorporating processes involving partial

thermalizations.
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