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Outline

• Introduction
• Luttinger liquid
• Coupled wire models

• One dimensional Luttinger
liquids in a two-dimensional 
moire lattice
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Introduction
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Fermi liquid theory

• Low temperature description of 
many metals

• Interacting electrons  non-
interacting quasi particle 
excitations
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Turn on the 
interactions

Lecture notes: Solid state theory Manfred Sigrist 2014



Luttinger Liquids

• Fermi liquid theory breaks down in 1d
• Correct low energy  model is Tomonaga

luttinger liquid 
• Dispersion is linearized around Fermi points
• Two collective excitations 

(Spin-charge Separation)
• Charge 
• Spin
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Charecteristic power-law behavior for 
tunneling: 

𝐺 ∝ 𝑇ఈ

𝐺 ∝ 𝑉ఉ

With 𝛼 = 𝛽



Coupled wire models

Previous works:
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Coupled wire models

[1] Tobias Meng , Eur. Phys. J. Special Topics 229, 527–543 (2020)

[1]
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Coupled wire models

[1] Tobias Meng , Eur. Phys. J. Special Topics 229, 527–543 (2020) 
[2] Katharina Laubscher, Daniel Loss, and Jelena Klinovaja, Phys. Rev. Research 1, 032017(R)(2019)
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This work
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Fabrication
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Bottom structure

tWTe2 stack



Moire Structure
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Structural analysis

Conductive AFM 
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Resistance anisotropy
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Across-wire transport

• Power-law in dc-Bias voltage 
• Universal scaling
• Same exponent for Vsd and T sweeps
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Doping dependence of power-law exponent
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Why across  wire transport?
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Summary 

• First realization of parallel 1d wire array  on the nanoscale
• Signs of Luttinger liquid behavior

• Tunable power-law exponent (tunable interactions?)

• Future:
• New quantum hall states
• Spin –charge separation in 2D
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appendix
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