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Electron emission from
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Which theory for which situations ?

‘ Elec‘rrons‘
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[ Model (cluster/molecule) ] > Electione—

e Time Dependent Density Functional Theory (TDDFT)
Ensemble of orbitals (1 electron) / no correlation
One body density
Effective mean field theory (Kohn-Sham)

yd ™~

Kohn-Sham potential Ions + ext.
e Local Density Approximation (LDA) Uks = U

P
+ Self Interaction Correction (SIC) .. Coulomb direct Exch. + Corr

e Semi-classical theory available (Vlasov, VUU)
> Ions

e Detail of structure + ionic Molecular Dynamics (MD)

e Explicit ions via pseudo potentials

1 — Coupled non adiabatic electrons (fs) + ions (ps) dynamics




Local Density Approximation (LDA)

Optical response
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[Local Density Approximation (LDA) }
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Local Density Approximation (LDA)




[The Tonization Potential Problem }
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Vlasov and VUU

\. J

e Vlasov provides a sound basis for complementing mean-field

by dynamical correlations (« Boltzmann-like » collision term)

c TOHF/TDDFT
C Vlasov

VUU/BUU

e Semi classical kinetic equation (plasmas, nuclear physics...)

e Collision integral

7 A

In medium cross section/ Pauli blocking
Screened Coulomb

Numerics : test particles
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Photoelectron Spectroscopy (PES)
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( Energy/angle resolved \
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Angular distributions and temperature
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Angular distributions and (thermo)dyn

Laser polar.
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[ Pump — probe for vibration J
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s h Dipole respons,-
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Tonization characteristics
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Attosecond and strong-field

eleC'l'r'On dynamics Dynamics of ionization in TDDFT
- Self Interaction problem (SIC)

in CIUS"'er'S and - Benchmark TDSIC calculation
- Boundary conditions
|0f'ge - Dynamical correlations
(electronic transport) in quantum
molecules TODFT
UITlmaTe goal: - Key importance of non adiabatic
Dynamical electron/ion couplings
description - Photoelectron spectroscopy
of irradiation and energy, angle |
response of - Pump and pr'obe. scenarios
- FEL laser domain
- electrons

) - Tonization cross sections
- 1ons - Atto laser domain
- environment
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