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CFEL Motivation

Free-electron Laser in Hamburg - FLASH

The new light source FLASH at DESY provides ultrashort (~ 10 fs)
high intensity (~ 104 W/cm?) VUV-XUV laser pulses
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CFEL Motivation
Solid aluminum, irradiated with FLASH at DESY
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» CFEL Monte-Carlo method
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CF-EL Modeling

DESY

Photons: Electrons:
L-shell absorption is dominant free electron-electron scattering
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All processes are described event by event
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Intensity, [a.u.]
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[F.Ladstadter et al, Phys. Rev. B 70, 235125 (2004)]

Parameters

Energy: hv = 92 eV
FWHM- tpu/se ~ 10 fS
Fluence: J = 0.2 - 5 J/cm?

Aluminum target:

p=2.7 g/cm3
(n,; = 5.9-10%2 cm-3)

Density-of-States and Pauli's principle:

W ~w 1:v(l'fc) Jc
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Distribution function

CFEEL Transient distribution

hv = 92 €Vt ~ 10 fs
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CFEL Transient distribution
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CFEEL Transient distribution
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CFEL Energies
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CFEL Quantitative comparison
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L-shell decays "sees” only low energy part of distribution
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Electron thermalization

Electron entropy measures deviation from equilibrium
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Conclusions
1. Monte-Carlo with electronic band structure

2. Electronic distribution of two parts:

- Low energetic, close to fermi-distribution

- High energetic, non-thermalized

3. Experiments with Auger/radiative-decay

spectra reflect only low energy electrons

4. Bremsstrahlung spectra have access to high

energy tail
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