Thermodynamics of Quantum Measurement: Making tunneling particles
and vacuum fluctuations work
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Measuring an operator that does not commute with the system’s Hamiltonian generally leads
to exchange of energy between the system and the measuring device. I will describe how this
disordered form of energy can be harvested to fuel engines and refrigerators. Recent advances
will be described concerning the continuous measurement of the presence of a tunneling parti-
cle in its classically forbidden region [1]. T will show how the measurement leads to enhanced
tunneling and how the energy the measurement process gives can be harnessed to make a ther-
moelectric engine and refrigerator [2]. This basic physics can be transferred to the many-body
context, where a measurmement-based engine is fueled via many-body entanglement together
with local measurements and feedback operations. This engine admits a universal thermody-
namic characterization in terms of how the quantum vacuum bends under increasing interaction
strength [3].
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