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STM – to – Molecule Transport
• Modes of operation• Working principle of a STM

(from Moresco, Physics Reports 2004)
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Recent STM – M experiments
• Au on NiAl(110)

• Vacuum STM at 12 K
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• Au on NaCl/Cu(111)
• Vacuum STM at 5-60 K
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Pentacene molecules on one and two layers of NaCl on 
Cu(111).
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• Pentacene on a few atomic NaCl on Cu(111) and Cu(100)
• NaCl is evaporated thermally at 220 to 300 K
• Defect-free NaCl islands of up to three atomic layers
• NaCl has a wide band gap of 8.5 eV
• Individual molecules are adsorbed at 5 K
• Scanning Tunneling Spectroscopy at 5 K
• “Pentacene Tip”
• Constant-Current mode with d ~ 1-4 Å, J ~ 10-30 pA
• Using Au atom to determine exact position of Pentacene
• Calculations by Elastic Scattering Quantum Chemistry

Some details
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Pentacene molecules on 
NaCl(100)/Cu
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Calculated images
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SpectroscopySpectroscopyImagingImaging


