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- Twin defect: “merger” of two lattices
- Mirror twin boundary:

- Twinning plane creates mirror 
symmetries between to crystals

Hannu-Pekka Komsa, Arkady V. Krasheninnikov; Adv. Electron.Mater.2017, 3, 1600468
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Background 

• Clean 1d systems are hard to make 
• Hard to get strong confinement (gate definend system)

• Hard to get clean (impurities, rough potential landscape)

• (for STM) hard to access (i.e. CEO - Wires)

• Mirror Twin boundaries are:
• Easy to access with STM

• Strong confinement 

• “simple” to fabricate 
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Background – previous work 

• Dispute between Charge density wave / Luttinger liquid 

• Different Type of MTBs where studied

• Whats new? Backgate for control of density 

Barja, S. et al.. Nature Phys 12, 751–756 (2016)W. Jolie et al.; Phys. Rev. X 2019 9, 011055

Yipu Xia et al., 
ACS Nano 2020 14 (8), 10716-10722 
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Device

• Epitaxial Graphen on h-BN (R-PECVD)

• MoSe2 grown in MBE

• Sample  is capped with Se
• Secapping-layer removed before measurement
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Large scale STm measurement
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Local density of states(LDOS)

• dI/dV ~ LDOS ~ ψ 𝑥 2

Constant height + bias voltage

LUS = Lowest Unocupied State
HOS = Highest Occupied State
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“Excursion”: infinitely deep quantum well 

0 L

ψ 𝑥 2ψ(𝑥)
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Density dependence

• Doped silicone used as backgate

• Gap size varies with occupation
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• Number of nodes 
changes for big gap

• stays same for small gap

Vg = 60V

Vg = -60V
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Result: 

• Two ways of extracting 𝐾𝑐
• From velocities: 𝐾𝑐 = 𝑣𝑠/𝑣𝑐

• From Gap sizes: 𝐾𝑐 = 1 +
2𝐸𝑐
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Summary

• Mirror twin boundaries in MoSe2 host 1d systems

• Back-gate allows to study different configurations 

• Interaction parameter from different methods agree well  
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