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RIXS in free molecules: Polarization and dynamical
aspects
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We present main results obtained using RIXS on free molecules, sensitive to sub-femtosecond nuclear dynam-
ics after inner-shell photoexcitation. The core-excited lifetime is used as a characteristic time to probe nuclear
rearrangements. Kα emission spectra at the Cl K edge illustrated the molecular x-ray emission features and
their strong correlation with the ab initio potential energy curves calculated [1]. Excellent agreement between
experimental and theoretical data is obtained when interference effects due to the coherent excitation of differ-
ent electronic states are taken into account [2]. Moreover, sensitivity of the method to chemical environment
has been used to probe the molecular field effects on the ionization energies and electronic distribution which
affects the molecular spectra [3,4].
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