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Introduction

Summary

b) Spin-polarized Scanning tunneling microscopy

a) Non-colinear magnetic order

Experimental result

DFT calculation result

Heisenberg exchange interaction

Dzyaloshinskii-Moriya interaction

𝐻𝐻𝐸𝐼 = −𝐽𝑖𝑗𝑺𝒊 ∙ 𝑺𝒋  →

𝐻𝐷𝑀𝐼 = −𝑫𝑖𝑗 ∙ 𝑺𝒊 × 𝑺𝒋  →

റ𝑆𝑠𝑠 = cos 𝒒 ∙ 𝒓𝑖 ො𝑥 + sin 𝒒 ∙ 𝒓𝑖 ො𝑦
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c) 120° 𝐍 ƴ𝐞𝐞𝐥 structure - ML Mn/Ag(111)

1. In DL Mn/Ag(111) system, we found two crystalline structure with 

different spin texture. The first one is psudomorphic phase with a 

conical spin spiral state, the second one is reconstructed phase with a 

cycloidal spin spiral state. 

2. In the DFT calculations, it provide further detailed theoretical insights on 

how these complex magnetic orders affected by a uniaxial strain relief. 

Most importantly, the calculation result aligned well to the experimental 

result

• Topographic overview

• DL Mn/Ag(111) – Psudomorphic phase (𝑫𝑳𝒔 Mn)

• DL Mn/Ag(111) – Reconstructed phase (𝑫𝑳𝑹 Mn)
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𝑇𝑠𝑠 ≈
0.85 ± 0.10 𝑛𝑚
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Topo dI/dV

𝐼𝑡𝑜𝑡𝑎𝑙(𝑥, 𝑦, 𝑧0) = ෍

𝑖

𝑒−𝜅 റ𝑟𝑖  (1 + 𝑃𝑠,𝑖𝑃𝑡cos(𝜃𝑖))
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Spin Average Spin polarized

𝜅: decay constant

𝑃𝑠: spin polarization of sample

𝑃𝑡: spin polarization of tip

𝑇[1ഥ10] ≈ 0.70 ± 0.05 𝑛𝑚 → 𝐒𝐩in Spiral

𝑇[11ഥ2] ≈ 0.50 ± 0.05 𝑛𝑚 → 𝐑𝐖 − 𝐀𝐅𝐌

റ𝑆𝑠𝑢𝑝𝑒𝑟 = cos(𝜃) റ𝑆AFM Ι + sin(𝜃) റ𝑆𝑠𝑠

𝜃𝑇: 𝜃 for top Mn  𝜃𝐵: 𝜃 for bottom Mn

• Bridge site (𝑫𝑳𝑹 Mn) • Hollow site (𝑫𝑳𝒔 Mn)

• Influence of SOC
𝜃𝑚𝑖𝑛 = 14°, 𝑇𝑠𝑠 = 𝟎. 𝟖𝟓𝟕 𝒏𝒎 𝑇𝐴𝐹𝑀 = 𝟎. 𝟒𝟗𝟓 𝒏𝒎, 𝑇𝑠𝑠  = 𝟎. 𝟔𝟖𝟔 𝒏𝒎

RW-AFM I

SS

2.89Å

(129° 45°)

∵ RW-AFM Ι couples to the lattice. 

   SS doesn’t couple to the lattice.

∴Only SS can occur in 𝑫𝑳𝑹 Mn

𝜃

Experimental result

➢ Three rotationally 

symmetry domain

𝜃 = 90° 𝜃 = 0°

3 × 3 𝑅30° magnetic unit cell

𝑎Mn ≈ 0.289 𝑛𝑚
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𝒒: wave vector of magnetic order

𝒓𝑖: location of atom
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