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Metallic surfaces covered with polar molecules

o The internal stretch mode is measured with pump-probe infrared
spectroscopy with a resolution of femtoseconds.

o In our case we study the Pd(111) surface with 0.5 ML of CO
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Pump-probe experimental results
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Pump-probe experimental results
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et al. PRL 122 016806 (2019)
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o electronic states at DFT level
o phonons from DFT perturbation theory

@ electron-phonon coupling using many-bodymany-body perturbation theory

In second quantization
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Method

Method - time dependence
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We use the values obtained by ab-initio by Li and Ji
Comp. Mater. Sci. 202 110959 (2022)
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Results

CO/Pd(111) - pump-probe experimental conditions
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CO/Pd(111) - pump-probe experimental conditions
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CO/Pd(111) - pump-probe experimental conditions
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CO/Pd(111) - pump-probe experimental conditions
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CO/Pd(111) - pump-probe experimental conditions
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Results

CO/Pd(111) - pump-probe experimental conditions
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Results

Where does the blue-shift comes from?
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— Red-shift that increases with T,
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Where does the blue-shift comes from?
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But in the Pd surface...
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Results

Where does the blue-shift comes from?
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Summary

Take home message

o Under IR pump-probe experiments conditions the coupling
to hot electrons and the EMPPC mechanism compete.

o The electronic structure of Pd(111) screens the e-ph
interaction giving place to an anomalous blue-shift.
o The coupling to other phonon modes induces a red-shift.
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Check out our work!
o Phys. Rev. B 107, L121404 (2023)

o arXiv:2304.10845 (2023) (Under revision)
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