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Outline

• Motivation
• Majoranas in interacting systems,
• ... their locality,
• ... and their robustness.
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T. Dvir, et al., Nature 614 (2023)
+ many more

J.D Sau & S. Das Sarma, Nat. Commun. 3 (2012)
M. Leijnse & K. Flensberg, PRB 86 (2012)
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Kitaev chains in quantum dots
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Kitaev limit 𝑉𝑧 ≫ Γ

William Samuelson, Lund University 4/14



”Kitaev chains” in quantum dots
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WS, V. Svensson, M. Leijnse, PRB 109, (2024)
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Goal

In a general interacting setting

• How to define Majoranas?

• How to quantify their locality?

• … in a useful way!
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Majoranas in interacting systems
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BdG-Majoranas Ground-state Majoranas

Large!
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Locality of ground-state Majoranas
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Ground-state Majoranas

~ local distinguishability

S. Szalay et al., Journal of Physics A (2021)
WS, and V. Svensson, FermionicHilbertSpaces.jl

, are small ⇒ Protection in R?

V. Svensson and M. Leijnse, PRB 110, (2024)
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Robustness

E.g., Coulomb or 
chemical 
potential shifts

E.g., tunneling
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Robustness
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Main message
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Main message
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Extra: Braiding
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Extra: Interacting Kitaev chain
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Testing our bounds – Coupling to QD
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Testing our bounds – Coupling to QD
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