Attosecond spectroscopy of iodomethane
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ABSTRACT
Attosecond spectroscopy techniques such as Reconstruction of Attosecond Beating By Interference of two-photon Transitions (RABBIT) [1] have paved the way for investigating electron dynamics on their natural time scale in atoms and molecules. The RABBIT technique is based on a time domain interferometric scheme in which the oscillation contrast provides insight into the coherence of the ionization process, while the phase encodes photoemission delay.
To the best of our knowledge, only one study has applied the RABBIT technique to CH3I [2], focusing on spin-orbit delays in the valence states and not addressing core-level dynamics. In contrast, processes such as Auger decay in CH3I have been extensively studied using static measurements [3]. 
In this work, we apply the RABBIT technique to iodomethane over a broad photon energy range between 20 and 70 eV, allowing us to investigate both resonant Auger decay and valence electrons dynamics. Phase analysis reveals a phase jump close to π/2 between resonances, consistent with the presence of a resonant Auger contribution. Regarding the contrast analysis, we observe an unexpected feature at higher energies, far from resonance, where a pronounced dip in the contrast appears and requires further investigation. At lower photon energies, preliminary valence measurements exhibit spin-orbit features, suggesting that extracting spin-orbit-dependent contrast and phase information could be possible.
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