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Hydrogen motions studied by STM:
Vibration (@ ._o )))
Dissociation .-.2.6*

O/—\A&%
Thermal Diffusion . . .
Quantum Tunneling . . .



STM Experimental Methods:

Passive Observation-
intramolecular and molecule-surface interactions

Active Initiation-
interaction of tunneling electrons with
single atoms and molecules

Motivations:

Study single molecules in a well-defined environment

Understand and control chemical transformation
at the atomic scale

Develop new methods for surface science
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Vibration
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Atomic H on Cu(001) at 9 K
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Single Atom Tracking:
H Thermal Diffusion
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Coherent Tunneling
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Electron-Limited Tunneling




Hop Rate (s)

Electron-Limited Tunneling
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Phonon-Assisted Tunneling
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Phonon-Assisted Tunneling
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Summary

Results

Controlled bond scission in a single molecule
PRL 84, (927 (ZOOO)

Vibrational analysis of reaction products
PRL %9, 1627 (2000) 3PcA (oM, 2963 (Rw0°)
Bond formation in a bimolecuiar reaction
fe> appes in Facelay Discnssims, submitfed 4+ JIPCEB
Quantum tunneling and thermal diffusion of hydrogen
5abmf¥+cJ = R

Possibilities
Improved theoretical understanding
M. persson e N Lorente , o agpes m PRL
Control over local environment

Control chemistry at the single bond level



