ENERGETICS IN THE QUANTUM REGIME (20 h)

Dario Ferraro
Lecture 1
e Definitions of work and heat at the quantum level.
e  Work fluctuations in the classical case: Jarzynski equality and Crooks relation.
Lecture 2
e Quantum Jarzynski equation.
Lecture 3
e Dynamics of open quantum systems: static and periodic case.
Lecture 4
e Collisional model for dissipative systems.
Lecture 5
e Thermodynamics and information: Maxwell's demon, Landauer's erasure and Szilard's engine.
e Three-level maser as a continuous heat-engine.
Lecture 6
e Quantum Carnot cycle for a particle in a box.
¢ Quantum Otto engine.
Lecture 7
e Introduction to Quantum Batteries.
e  Work extraction and ergotropy.
e Quantum speed limit and averaged charging power.
Lecture 8
e C(Classical and quantum charging of a quantum battery.
Lecture 9
e Experimental evidences of quantum batteries.
Lecture 10

e Energy teleportation .



