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0 Quantum mechanics: probability, propagator
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0 Water-metal interface is an important issue at the core of several fields

0 Corrosion
o Electrochemistry

o Catalysis _
Excess proton in liquid water
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0 Structural properties of the overlayer at 160 K
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= Focus on the proton transfer
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3D Quantum Control of Hydrogen
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0 Structural properties of the overlayer at 160 K
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» Impact of quantum nuclear effects on H-bond strength?
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U In 1950s, Ubbelohde effect (replace H with D) in H-bonded
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B AR = K 4948 B
L Why do people know so little?

 Experimentally, hard to probe, hydrogen has a very
small scattering cross section for electrons and X-ra

oufffim conmaiicaTo
Paron ,
'dmgc'n 1n a diffialt phase

FA=: 4948 8

U Theoretically:

1) Electronic structure accurate: PBE + DF-vdW
2) Configuration space explored: AIRSS
3) Quantum nature of hydrogen : ab initio PIMD
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QProton transport along 1D water chain
L Higher pressure hydrogen phase (>5Mbar

Ali Alavi Chris Pickard Richard Needs
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Angelos Michaelides




Name a few reasons:

1. Different melting, boiling point of H,O and D,O
2. D,0 is toxic if you keep drinking it




