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Polyatomic Molecules
Being lonized by
Strong Laser Fields Do
4 Not Behave Like a

' “Bag of Atoms”

(see page 11433)
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ON THE COVER: Photoelectron carries most of the energy during femtosecond strong-field ionization of large molecules. Intense
laser—molecule interactions lead to ionization and fragmentation, but a definitive and predictive mechanistic interpretation of these
processes has been elusive. The cover symbolizes our approach and key conclusions in work to understand this problem. We study
the dynamical behavior of a group of alkyl phenyl ketones using time-of-flight mass spectroscopy in conjunction with strong-field
ionization pump pulses followed by weak probe pulses. The ion yields reveal temporal modulations due to low-energy (milli-
electronvolt) conformational motions post ionization. Our results are supported by high level ab initio calculations and find that the
most polarizable electron is ejected from the HOMO, taking away most of the energy, and leaving a relatively cold cation, analogous
to a single water drop rebounding after drops have entered a water surface. Further fragmentation depends on the electronic
distribution of the SOMO and the presence of resonances in the cationic excited states. We conclude that even in intense laser fields,
volts per Angstrom, molecules and ions cannot be viewed as easily scrambled “bags of atoms”; instead, they show substituent effects
easily rationalized in traditional organic chemistry terms. See page 11433.
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