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WhenMaxwelldaemonisyourbestfriend:
aninvitationtostudystochasticthermodynamicsof

quantumprocesses

Abstract.Thermodynamicsisaninherentlymacroscopictheorythatdescribesenergy-

exchangeprocessesbetweenasystemanditsenvironment,andtheextractionofworkfrom

adrivensystem.Itstraditionalformulationrequiresprocessesthatare“quasi-static”:at

everyinstantoftime,thesystemshouldbeclosetoitsthermodynamicequilibrium,sothat

macroscopicthermodynamicquantities(suchaspressure,volume,andtemperature)could

bemeaningfullydefined.Yet,thecurrentmanagementofmicroscopicsystemsevolving

accordingtothetheoryofquantummechanicsextendsuptotheviabilityofobservationsof

individualtrajectories.Thisopensupthepossibilitytostudynon-equilibriumprocessesthat

arestronglyaffected bynon-classical(i.e.non-thermal)fluctuations.Which arethe

implicationsforthermodynamics?Isitstillpossibletodefineandstudythermodynamic

quantitieswhenweaddressnon-equilibrium processesatthequantum level?InthistalkI

willintroducethefieldofstochasticthermodynamicsofquantum processes,illustrating

recenttheoreticaldevelopments,inspiredbyaninformation-theoreticapproach,andthe

experimentalprogressesthathaveresultedfrom them.Iwilladdressboththeoretical

proposals(aimed,forinstance,atsharpeningthefundamentalLandauerprinciple),and

experimentalendeavoursinNMR,linearoptics,optomechanics,andintra-cavityultra-cold

atoms.
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