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0Û

�S̃=S(⇢S)�S(⇢S)
0

�Q=Tr[H⇢R]�Tr[H⇢R]0

��Q � �S̃⇢R=e��H/Tr[e��H ]

⇢0SR=Û⇢SRÛ†
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quantum collision models
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Quantum Collision Model
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Û⌧ Û⌧=e�igV ⌧

⌧=collision time

g=coupling strength

V=
X

k
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quantum collision models

1. Intuitive & easy to handle

2. Lindblad-type MEs arise naturally

Advantages:

3. Promising tools for tackling NM dynamics
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QCM and Landauer’s Principle
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QCM and Landauer’s Principle
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Ṡ(⇢(t)|⇢eq)=Tr[⇢̇(t)(ln ⇢(t)� ln ⇢eq)]= ˙̃S + �Ė
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QCM and Landauer’s Principle

Landauer’s principle for fluxes
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paradigmatic cascaded system 

single qubit 2-qubit recycling scheme
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Indirect Erasure
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⇢̇(t)=�i[HAB , ⇢(t)]+LB [⇢(t)]



Indirect Erasure
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conclusions

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