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3. The adiabatic limit

1. Landauer's Principle

A small system & interacts with an environment & for time 7: We consider an adiabatic parameter T > 1, and a sequence of T
probes whose parameters
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depend on T’ as follows.

To choose f3;. 7 for example, we fix a C* function [0,1] 3 s — B(s),
and define 8,7 = B(k/T). We choose hg,, and v; 7 in the same

Mmanner.
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This process yields, for U := exp(—ir(hs @ Id + Id @ £ + Av)), final Thus, L 7, the reduced dynamics for step & when the adiabatic pa-

states - - rameter is 7', may be obtained as L(k/T') for a C* function s — L(s).
phi=Tre(Up ® £€U), &= Trs(Up' @ £€U™).
Then, as T’ increases the parameters change more slowly from probe
Balance equation: ASs + o = BAQ¢. to probe and we consider more probes overall.

o ASs = S(p') — S(p') is the change in entropy of S, where

S(n) = —Trnlogn. 4. The problem

o 0:=SUp @&EU*p @ &) is the entropy production, which we
define via the relative entropy, S(n|x) := Tr(n(logn — log x)) > 0.

o AQg = Tr(he(&F — £1)) is the change in energy of &. Each step of an RIS satisfies a balance equation so that
T T T
The Landauer bound: AQg > B71ASs. Z ASy,r + Z Ok T = Z B 1 AQk, 1
k=1 k=1 k=1
In particular, the amount of heat exchanged during the erasure of one We are interested in the saturation of the bound, and hence in o'¢* :=
bit of information is bounded below by kT In 2. Zgzl oy in the adiabatic limit:
T

lim o7 = lim S(Ukpr—11 ® g}e,TUZ,T’pk,T & 5}6,T)-

2. Repeated interaction systems e et
5. Assumptions
gk—Q? hgk¢_2 gk—|—27 hgk+2

Ei—1, he, Ert1, he
3 L& h y 10811
AN We will consider
dim Hgs, dim He < oo and make

two assumptions.

The system S interacts with a chain of probes £, &5, &5, .. ..

AU We assume L(s) is irreducible for
each s € 0, 1].
@ We define P(s) as the spectral
S, hs projector of L(s) corresponding to
sp L(s) NS and assume
The reduced dynamics on S induced by the interaction with &, is (= sup spr[L(s)(Id—P(s))] < 1.
,Ck ) Il(HS) — Il(,H5> s€(0.1

n  +— Trg (Uk<77 & f}f)U,jf)
where Uy, = exp(—iT(hs ® Id + Id ® he, + Avg)).

Then the state of the system after n steps is p, = L,Ln—1 -+ L1

6. Our answer
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Denote by p'™ the unique invariant state for £(s), and let
. . . . and Renaud Raquépas. “Landauer’s
X(s) =U(s)(p" @ &)U(s)" = p @ &, Principle in Repeated Interaction Systems”.
o If X(s) =0 forall s €[0,1], and p' = p’y, then limy . o5 = 0. Communications in Mathematical Physics
o If X(s)=0forall s €[0,1], but p' # pi'}, then limy o, 0" < 00, but is possibly non-zero. (2016). arXiv: 1510.00533 [math-ph].

o If supyepq) [|X(s)|l1 > 0, then 0" — oo in the limit T — oo.
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