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t Global ME
'. Its derivation needs energy

l eigenstates of the whada svstem.
| Computatics
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The goal of this talk is to show:
Thermodynamic laws are observed provided
| one includes all energy/entropy contributions.

M
\ N _ ___ — —_— —_— e — e S ——

—_ = e —_—




OUTLINE

Collisional models

Thermodynamic cost of Local
Master Equations

Further considerations

Bonus: Three-qubit
refrigerators with two-body
interactions

(see Adam's poster)
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At steady state: U = ()
Qi =1 [Di(PS)Hi] = 7,0,n; — <a;ai>)

Since Hio: is time dependent = external work

(+1)r  p
5Wext = ‘ < a;Ot > dr .

First law:

Lack of detailed
Nbaths Nbaths ‘ . balance is responsible

Qi === Z yia)i(nl' — <a;ai>) ','. for the external work

De Chiara, Landi, Hewgill, Reid, Ferraro, Roncaglia, Antezza, NJP 20, 113024 (2018)
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Refrigerator

Carnot's limit:

zero work/zero cooling

De Chiara, Landi, Hewgill, Reid, Ferraro, Roncaglia, Antezza, NJP 20, 113024 (2018)
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"It is impossible to build a
quantum absorption
refrigerator using [static]
linear networks"

Although our network is linear, it

uses time-dependent Hamiltonians

so the network is essentially driven.

De Chiara, Landi, Hewgill, Reid, Ferraro, Roncaglia, Antezza, NJP 20, 113024 (2018)
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FURTHER CONSIDERATIONS

: energy
conservation and positive entropy production hold.

The collisional model is an example of generalised environments
defined by Strasberg et al., PRX 2017, providing a source of both
heat and work.

Our analysis is general and works for quantum systems of any
dimension.

See our paper for a chain of many oscillators coupled by general
interactions, e.g. counter-rotating terms.

De Chiara, Landi, Hewgill, Reid, Ferraro, Roncaglia, Antezza, NJP 20, 113024 (2018)
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* "Fluctuation Relations and Nonequilibrium
Thermodynamics in Classical and Quantum Systems"

« Journal: MDPI Entropy (IF 2.3)

* Topics:
Fluctuation relations in classical stochastic thermodynamics
Definitions of work, heat, and entropy and related fluctuation theorems in
gquantum systems
Quantum engines and refrigerators
Resource theory of quantum thermodynamics
Role of quantum correlations and coherence in quantum thermodynamics

* Deadline: 31/12/2019
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