Dissipation
close to equilibrium

Matteo Scandi
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Entropy: why you can't get the
toothpaste back in the tube

1Whatever works, W. Allen (2009)



—35(p,)

H theorem: —S$(p,) decreases monotonically



Quantumsecondlaws

7 .= Gibbs state
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Y (p) := diagonal state
— Mmeasure of
coherence
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ps = lryg ol
H(t) = Hy(1) + gV + Hj




Thermodynamic space

H(t) = Hy(t) + gV + Hp

Y ~ i (6@-2) x/






_Average dissipation’
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'COV%](A, B) = Tr [71}1 A ﬂty b ] — It [ﬂfA]Tr[ﬂt B]

1M. Scandi, M. Perarnau-Llobet. arXiv:1810.05583



Geodesics minimise dissipation

1M. Scandi, M. Perarnau-Llobet. arXiv:1810.05583



Classical case

Fluctuations
P(Waiss ) Dissipation
— Relation*

(Weiss)
Gaussianity

+ C. Jarzynski, Phys. Rev. Lett. 78, 2690 (1997)
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Classical p

2M. Scandi, H. J. D. Miller, J. Anders, M. Perarnau-Llobet. arXiv:1905.07328
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* Classical " Quantum contribution

3 M. Scandi, H. J. D. Miller, J. Anders, M. Perarnau-Llobet. arXiv:1911.04306



Qubit: diagonal driving |

H(t) = to,
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Qubit: coherent driving )

H(t) = cos(t)o, + sin(¢)o,

_%Q + /iA /{N
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_Channels of entropy production &
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Summary of the results &
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Quantum i Consequences of |
signatures i  Slow driving |
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_ Decoupling of
Non gaussianity ‘ entropy production
| channels
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% Quantum signatures survive the thermodynamic
limit (FDR)

“* Markovian dynamics define a family of metrics

< Extendible to strong coupling

Witnhessing
Non Markovianity




Thanks for th atenion!

Thermodynamic length: arXiv:1810.05583

Fluctuation dissipation relations: arXiv:1905.07328

Work statistics: arXiv:1911.04306




