
Manipulation with STM (2)

基于扫描探针显微镜的分析方法
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Free C60 Electronic Structure
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C60 on Au(111): Molecular orbitals
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6-6 bonds anti-bondingbonding

C60 Topograph LUMO + 1HOMO

C60 on Au(111): Understand Molecular Orbitals



C60 on Au(111): Reduced Charging Energy
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Intrinsic H‐L gap: 
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Metal substrate screening



Level Shifting;  LUMO Splitting

Spectroscopy
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Workfunction and Level Alignment
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Charge Transfer: Enhanced Screening
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Charge Transfer: Jahn‐Teller Effect

A. Auerbach, et al., PRB 49, 12998 (1994)
O. Gunnarsson, PRB 51, 3493 (1995)
V. Brouet, et al., Struct. & Bonding 109, 165 (2004)

Experiment: ΔJT = 0.4 ‐ 0.1eV

Theory for C60
‐: ΔJT = 0.2eV
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• Atomic collapse resonance on graphene

Science: Vol. 340, p. 734 (2013)



• Atomic collapse resonance on graphene
Stability of Atom



• Atomic collapse resonance on graphene
Dirac‐Keple Problem

Dirac (1929)

What happens at
Z > 137?



• Atomic collapse resonance on graphene
Dirac‐Keple Problem

1S level merges into
Dirac sea at Z = 170
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• Atomic collapse resonance on graphene
Dirac‐Keple Problem

Challenge: How to verify such theory?
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• Atomic collapse resonance on graphene

Without inelastic tunneling 
and lifetime broadening
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• Self regulated Gd atom trapping in open Fe 
nanocorrals

Gd in Fe corral on Ag(111)
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• Lock‐in technique (brief introduction)

Stanford Research System Signal Recovery

Zurich Instruments Scitec Instruments



• Lock‐in technique (brief introduction)

Basic idea behind the Lock‐in



• Lock‐in technique (brief introduction)

Basic idea behind the Lock‐in

How to find a person in such situation?



• Lock‐in technique (brief introduction)

Basic idea behind the Lock‐in

Ways to find a person:

 Position
 Color
 Wave hand/flag
 Synchronized action



• Lock‐in technique (brief introduction)

Basic idea behind the Lock‐in


