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Theoretical studies of ultrafast imaging of electron dynamics in atoms1

JOEL VENZKE, JILA and department of physics, University of Colorado, Boulder

The development of ultrashort laser pulses with durations of a few tens of attoseconds (1 as = 10−18 s) has opened the
possibility of observing and controlling the motion of electrons in matter at their natural time scale. However, the broad
spectral bandwidth of the pulses pose the challenge that several linear and nonlinear pathways compete and interfere during
the interaction of those pulses with the target. Experimental data, such as photoelectron angular distributions, which contain
all the information about the amplitudes and phases of the initial electron wave packet describing the dynamics, are therefore
difficult to analyze. Supported by results from perturbation theory and ab-initio numerical simulation, I will present the
new theoretical tools I developed to identify the impact of individual transitions and interpret experimental observations.
Furthermore, the new theoretical insights are used to propose experimental setups that probe electron dynamics such as
reconstructing the motion of an electron wavepacket around an atomic nucleus.
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