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Relation between frequency and distance
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Principle of pump — probe spectroscopy
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From MD to experiments to molecular motion

Molecular Dynamics

-~ OH Frecw{cy/<_>\)bond length

Electric field + non Iinear statistical physics
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Pump-probe IR experiments Filming the molecular motions
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From MD to pump-probe signal
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Relative transmission (a.u.)
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Link between distance and pump-probe
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Comparison: transient absorption versus transi€&i R
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Filming the H bond contraction
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Hole burning dynamic

*For time delay greater than ~ 200 fs the
spectral data are indeed representative of the
molecular dynamics of water.

> It is possible to film the molecular motions
via IR transient absorption

®*For negative and “small”’ time delay a
femtosecond pump — probe experiment does
not have any spectral resolution.

» The IR camera is blind
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Reactivity In nanoporous media
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Hydroxyl radical production
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Potential ¥, (cm-1)

Unusual H bond properties
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Conclusion

® Nanoconfinement
» Changes the reactivity
» Changes the vibrations

® Possible route to understand those special effects

» “This indicates that the liquid state cannot be dj@etby the
temperature and pressure alone, but it is also affdstéts size
In a discontinuous manner: the phase of a liquidnaraow
space can, in principle, be different from thathe bulk.”Rei
Kurita and Hajime Tanaka Phys. Rev. Lett. 98, 2352007)

» The dynamics of liquid water are modified in nandowed
media and induce a significant change of the intfaoudar
potential that is in favor of a enhanced proton damaracter of
the first vibrational excited state.
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*Thank you for your attention

*Happy birthday to Raluca

ESF, Water interfaces in Physics, Chemistry and Biology, Otz Valley

15



