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Background Results

Goal: study resource dissipation and characterise optimal state transforma-
tion protocols that minimise dissipation

Theorem 1. For a distillation setting with energy incoherent initial
states, the transformation error of the approximate distillation

Framework: ordering among quantum states process in the asymptotic limit is given by
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Separable Incoherent Symmetric

Theorem 2. For a distillation setting with N identical initial systems
Setting the scene each in a pure state and described by the same Hamiltonian, the
transtormation error of the optimal approximate distillation pro-
cess in the asymptotic limit is given by

Indentifying the set of thermodynamically-free states
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(p, H) © oo The amount of free energy dissipated in both settings satisfies:
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Thermodynamic transformations are modelled by thermal operations

Aplications

E(p) =Trp(U(p@vp)U")  with [UH®1lg+1p® Hg|=0

Energy-conserving
Interaction
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L 9(E(p)) < 0lp) D(pllv) = Tr(p(log p — log )
s ii. ¢(’V) — Generalised free energy

m Theorem 1 tell us that the optimal transformation error for extracting the
amount of work W2, is: {
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Thermodynamic distillation process

1

For initial state P, target state 0, thermal bath 6 > 5(,0) = 0 0.75 Initial system is composed of 100 two-level subsystems. The
{ ;" 0.5 first 59 is prepared in the state p = (0.9, O.1) with thermal state
out of O O « General answer not known beyonao N (0.6,0.4) and remaning is prepared in a state (0.7, 0.3) and ther-
o \ \, the simplest qubit case 0-25 mal state (0.75, 0.25).
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target state

€ —-approximate interconversion problem: , , ,
Optimal information erasure

applying Theorem 1 vields:
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€ -approximate thermodynamic distillation process: (p, H) 3 (,5, H)

- N
N 1 N 17N
. =(n)\ , m(n), |AEY == Z D(p 7)) — DN ||7™Y) GAL VRS O The optimal number of messages that can

with P = ® ‘Ekn ><Ekn ‘ 5 — O O == . . .

— n=1 O &, be encoded Into In a thermodynamically-free

=l Free energy change O O 7 O way:
2/ Ny .__ N . N k / B
Eigenstate ofIE,iZ)> - o (F ) - @ Z V(pn H/y'n ) | R(p®N,€d) ~ D(,OHW/) | Ay o 1(€d)
correspoding to energy E\™ n=1 | vV IV
Free energy fluctuations | ! This result Is valid for either a pure or incoherent state!
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