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Abstract,

The subject of this thesis is the study of the ionization and fragmentation behavior
of Cgo in short laser pulses. The interaction is analyzed here for first time monitoring
the resultant photoions and photoelectrons with systematic variation of wavelength,
intensity and pulse duration. Furthermore, it was possible to vary the pulse polarization
and pulse separation in a pump probe configuration.

Based on the performed experiments, three different ionization mechanisms, depending
on the pulse duration were identified.

For pulse durations in the sub-50 fs domain, the ionization mechanism is direct multi-
photon ionization shown by clear observation of an ATI structure in the photoelectron
spectra.

As the pulse duration is increased beyond 50 fs, the dominant mechanism is statistical
ionization due to energy equilibration among the electronic degrees of freedom. Sta-
tistical electron emission causes the loss of the ATI structure in the electron spectra.
This is the case for pulse durations up to 500 fs.

For pulse durations on the order of one ps, there is time for statistical energy redistri-
bution also among vibrational degrees of freedom. Detailed measurements in this time
domain show that the coupling from electronic to vibrational degrees of freedom occurs
around 700 fs. This third process is characterized by an onset of delayed ionization on

the us time scale in the ion spectra..
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