QuaNTuM Saitng ConrFeRENCE  Au-20 MARY 2025

Fucruation Retarion and  |reeversisiury MimigaTion

Ln THEQMHLIQMG GuAMTUH @VNHMICS

€ lisns Fiorell Stefano Ghersedini @ NRINO
lFISC i:: St@?ano Harcanton\




OuvTLINE

A ® STOCHASTIC ENTRopY PRODUcCTION

z‘wo }w}nt Weasuremeﬂf J’obeme

0 ® TLuCTUATION RELATION
| under non-anital a’/mmics

3 ® [RREVERSIBILITY MITIGATION

gaé/f fﬁerma/fgiog O/(ynamic S

IFISC ' =<



STOCHAST LC ENTrzooy PRODUcTION
Two POINT MEASUREMENT SCHEME

S ﬂ“ber{' S'POLC@ (AS/ c‘im?‘b(—roo

]

° evo‘er'.on i/l{} CPTP warp /\t() = 72 _E,t) (+) E;(t)
;

()

0. - 2o T"

Ofm - 4:——0-,4: ‘ \;n

° measuementy

TPM : measvramentsy — € voletion— mea swmewents

IFISC ' =<



ST.OCHASTIC ‘ENTRIGY, - PRODUCTION
ForwarD PRoTOCOL

T LT

Ce > Cin At#&

> Cn

P9 (af an ) T LT AT I9(an)

? ro\aé L" L; 1-‘/

Leversedd faék, ?
IFISC ' =<



ZackWARD PRoTOCOL

. @ ‘hlv\e. re.Vems\

o TC : /\t (‘IC)= T uhique invariant state

) 7\/t ()= Zéﬂ(ﬂ () E:(‘c) dudl map | E’Q&P@WV‘E:(HTV"Z@JF
2

Js\nf EP!S( O.;,:, | aim> - T [ ﬁ’;n ‘/‘\’J‘( ﬁf.n)] {P(aim>

? r0\99 \’" L; -\—\/

[ Croks %a 9% ostio! 203]

IFISC

@ Universitat

CsicC



STOCHASTIC ENTROPY PRODucTioN

N6few) = Ym(fi> - 1?,{?( )] . ym[ﬂzc(ai‘“law}
i b( aff“)} b(anlal")
— J
9, fof- uaitel wo-ps

o gueal dyends ov dtids f

Pro\o( AG) = Z_ S[AS - A6(K;“’°)] (‘P\: <O‘£m/ O”i"v:' )

IFISC ' =<



NONEQUILIBRIUM POTENTIAL
o /\t(ﬁ):ﬁ, TCZZ-E,JTCAXEA‘

toeah  [TUXTUL assign - (7 )

. f\ésumFtionS :

(,Q) ‘Crau,s o?era‘f’or's Eﬂ(t)f Z m;,;, () |TCJ-XTC;|
~
with the arstroink ML @)=0 Y if ©p-bn AAd ()
(b) Measurement (0;,‘) me> ']T,::"l = [TC XTC |

An
T = 1T, X TC, |

[ Q. Manaaho et 8' PRE 92 032429 (2,045)] I FIS @; :;



FLUCTUATION RELATION
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NON MARKOVIAN DyNAMICS
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|RREVERSIBILITY HITIGATION
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