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Landauer’s Prmmple

D. Reeb and M. Wolf, New J. Phys 16, 103011 ( 2014)
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Landauer’s Prmmple

D. Reeb and M. Wolf, New J. Phys 16, 103011 ( 2014)
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no Hamiltonian, no temperature for S needed
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Quantum Collision Model

T=collision time

g=coupling strength

time
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Quantum Collision Model

T=collision time

g=coupling strength

ereT_glrin ]

semigroup




Quantum Collision Model

T=collision time

g=coupling strength
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QCM in the continuous time limit

T=collision time

g=coupling strength

TAKING THE LIMIT IN SUCH WAY THAT
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QCM in the continuous time limit

T=collision time

g=coupling strength
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Quantum Collision Models

Advantages:

1. Intuitive & easy to handle
2. Lindblad-type MEs arise naturally

3. Promising tools for tackling NM dynamics
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QCM and Landauer’s Principle

p’rLT T=collision time

‘ g=coupling strength

Q(t)




QCM and Landauer’s Principle

p T=collision time

nT .
g=coupling strength
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QCM and Landauer’s Principle

1077/7' THERMALIZATION PROCESSES
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QCM and Landauer’s Principle

[OnT THERMALIZATION PROCESSES
‘A [Umﬁs%-ffn] =0
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0 for E}E)T maps Landauer’s principle for fluxes

IN

BQ(t) > S(p(t))

SL, R. McCloskey, F. Cicarello, M. Paternostro & G. M. Palma, to appear on PRL



Recycllng environment

T=collision time
S o @i i
~UBU
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Recycllng environment

T=collision time
S o @i i
~UBU

------------------------------------- V. Giovannetti, and G. M. Palma, PRL. 108, 040401 (2012)

R @ @ @ SL et al., PRA 91, 022121 (2015)
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Recycling environment

T=collision time
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8\ 50 Los | 020 HA4B)
4\ o o
S | ool 0%

00 05 10 15 20 25wt 00 05 10 15 20 25wt 00 05 10 15 20 25wt
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Indirect Erasure
T=collision time

[ —UBAB

SL, F. Ciccarello and G. M Palma, in preparation (2015)

p(t)=—i[Hap, p(t)]+Lp[p(t)]

6_BHA G_BHB

eq:
P Y T,

Landauer’s principle for fluxes
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Indirect Erasure

T=collision time
U, =U"U4"

instance

SA qubit

SB qubit / harmonic oscillator

Rn qubits
Jaynes-Cummings-like couplings
qubit harmonic oscillator harmonic oscillator
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Indirect Erasure

...looking at S, only:
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Landauer’s principle violation



CONCLUSIONS

Landauer’s principle from a
microscopic system-bath quantum model

Landauer’s principle for fluxes
of open quantum system

Link between Erasure process and
Intra-system correlations

preprint:
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