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Electron dynamics

Sub-femtosecond core hole screening Time-resolved evolution
by charge migration in the valence of correlated electron excitations

N 1s'in nitrobenzene

< &8 G B

t=0 t=0.3fs t=0.7fs
[ *——@
1
o N1s
3 HOMO-1
5 0.5
.5 HOMO-3
S LUMO+2
§ -0.51
LUMO
Kuleffetal., o 0.5 1 15 2 25 3 T
PRL 117 (2016) Time el Photoionization Auger decay Resonances
. Shake-up Auger cascades Fano-profiles
Molecular electron dynamics
decoupled from nuclear motion Dynamics of photoionization and

I N % European XFEL In resonantprocesses



AsToFewFs@Future FELs M. Meyer, EuXFEL (virtual), 30.06.2021

Dynamics upon photoionization with sub-fs pulses

Beating the core hole clock Enhancing
direct multi-photon processes
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Dynamics upon resonant excitations

“Fano” resonances “Giant” resonances
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Controlling (measuring) the pulse duration

I' (XUV) << T (IR)
THz streaking Angular streaking
Linearly polarized field - kinetic energy Circularly polarized field = angular distribution
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Coherent Control of photoionization

XUV + XUV (o + 20) XUV + XUV (o + 3)
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