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DEFINITIONS

P4 is a local erasure process on Alice’s side if
(1) P5IA = Pigy g1, Where [¢) (@] is a purification of p.

(2) it maps [0} (@] — 10)(0] ® trald) (@] .

The minimal deterministic average work cost in the 11d
limit of erasure process is defined by [12]

INTRODUCTION

Quantum thermodynamics and quantum nonlocality share
similar capacity to tell quantum and classical regimes apart.
Even though the awareness of the relations between work and
entanglement [ 1], coherence [2,3] has already been studied in
the literature, quantitative connections to nonlocal properties
such as quantum nonlocality [4], quantum steerability [5-7],
and the usefulness of quantum teleportation [8-11] still remain

— Wie(p) := inf {w|F{PZ 17 st lim P[—W(PEY) < kw]
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THEOREM 1

F(p) > + We(p) = kpT In F(p)d

as open questions.

In this work, we try to bridge quantum thermodynamics and
quantum nonlocality together, by relating work gain under
different processes to fully entangled fraction (FEF) of a given
quantum state p which is defined by:

F(p) :=max(¥[p|W¥),
W)

where the maximization is taken over all maximally entangled
states |¥) € C? ® C?. From now on we only focus ond = 2!

DEFINITIONS

P is a work extraction process on p if it is an allowed

F process having }—2 as the final state.
RAM EWO R K The largest deterministic extractable work in the 11d limit

for p 1s defined by

Wi (p) := sup {w|3{ P}, s.t. lim P[W(PV) > kw]
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THEOREM 2

Given 0 < e < 1 and & := —31Ine, if (i) F(p) > 3, (ii)
there exists a process given in Ref. [13] with Py .es > 2€
which can extract Wrowi(p), and (ii1) log, || pllcc = log, F(p)d
— Smin(p), then up to §.kzT In2, we have: s.. = minlsi: Sim))

WTotal(/O) ~ kBT In d2 — Smin(p)kBT In2 + WEr(IO)

ENVIRONMENT
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( BATTERY >

We introduce the allowed actions for the observer to apply:
(a) Raising or lowering the energy level (Ar ).

[([—S(pB)]kpT In I
0)(0] ® pp FteRERT2p |0)(0| ® B
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Wrotal (p) 4

| | ‘ trlo(H' — H))
(b) Thermalization (A7 ).

(¢) Unitary operations (Auy). [1] K. V. Hovhannisyan, M. Perarnau-Llobet, M. Huber, and A. Acin, Phys. Rev. Lett.
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