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3" XLIC General Meeting Welcome

WELCOME

Welcome to the 3rd XLIC General Meeting XUV/X-ray light and fast ions for ultrafast
chemistry (XLIC), organized in Debrecen (Hungary).

The workshop is an annual meeting of CM1204 action, which deals with physical and
chemical phenomena induced by electromagnetic fields and charged particles. The meeting is
planned for 2nd - 4th November, 2015. It will take place at Centrum Hotel, Debrecen,
Hungary. There will be 24 talks given by invited speakers, 12 oral presentations by early stage
scientists and 2 poster sessions.

The organization of this meeting and its funding with COST CM 1204 budget was approved in
the 3rd MC meeting, held in Gdansk (Poland) on October 10th, 2014.

The objectives of the workshop are to assess the state of the art in the current understanding of
a variety of basic phenomena in the electron and atom dynamics such as charge-exchange
processes collective as well as single-particle excitation and ionization, energy loss, and
photon emission processes, collision induced physical, chemical and biological reactions
radiation damage and materials modification.

The XLIC conference is held for the 3rd time. Previous conferences were organized in Madrid
(Spain, 2013), Gdansk (Poland, 2014). It is a great honour for Debrecen to be the host of this
prestigious event in 2015.

Debrecen is the second largest city of Hungary, one of the most important educational,
research and cultural centres in Middle-Europe. Stadiums of Debrecen have given place to
great sport events (like Eurpoean Championship of Swimming, 2012) and the Carnival of
Flowers attracts thousands of visitors from all over Europe every year. In addition, there are a
lot of sights that must be seen, for instance the Great Church at the beautiful main square,
Déri Museum, Reformed College and its unique library, the Great Forest and the main
building of the University of Debrecen, but we could continue this list.

The 3rd XLIC conference is held at the Centrum Hotel. The hotel is located in the historic city
centre of Debrecen, only 50 meters from the Great Reformed Church and the main square, the
venue of many cultural events, in the close vicinity of the most important attractions, office
buildings and institutions. It is one of the hotels of Eastern Hungary that provides ideal
conditions for the work and recreation of business travellers, while also satisfying the needs of
tourists in search of a lively atmosphere and vibrant experiences.

We hope that all participants will have a lively and successful meeting while enjoying the
attractive surroundings in this beautiful region of Hungary. We hope, furthermore, we may
offer exciting scientific programs in addition to various social and cultural programs, where
you can enjoy the famous Hungarian dishes and wine, too. Organizers have been doing their
best to guarantee pleasant experiences for everyone.

Karoly Tokési Andras Csehi
Chair Co-Chair
3rd XLIC General Meeting 3rd XLIC General Meeting
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Calculation of probabilities and photoelectron angular distributions for
strong field ionization of sodium

A. Bunjac"’, D. B. Popovi¢' and N. Simonovi¢'

Unstitute of Physics, University of Belgrade, Pregrevica 118, Zemun, 11080 Belgrade, Serbia
Corresponding author: bunjac@ipb.ac.rs

Single ionization of the sodium atom in strong laser fields is studied for different frequencies and field
strengths within the multiphoton ionization regime. The probabilities and photoelectron angular
distributions are determined numerically using the wave-packet propagation technique [1] and the
single electron model for alkali-metal atoms, where the valence electron moves in an effective core
potential and the external field [2]. We considered a linearly polarized laser pulse with the intensity
profile of the electric field component F sin® (i#/ 7,) and the pulse duration 7, of a few femtoseconds.
The ionization probability Pj,(f) is determined by calculating the occupation probabilities P,(¢) for
each eigenstate of the valence electron as Pi,(f) = 1 — Y, P.(f) (see e.g. Ref. 3). The photoelectron
angular distributions are studied by inspecting the evolution of the electron wave function y(r.?) in the
interval (0, 7,,). Examples for the calculated occupation and ionization probabilities as functions of
frequencies at a given field strength, as well as the probability distribution of photoelectrons |y(r,f)[* at
a time near 7, are shown in Fig. 1. It is found that, due to low ionization potentials for alkali metal
atoms, at the peak intensity of the laser field = 3 x 10'> W/cm® and wavelengths A << 3 pm, the
classical over-the-barrier threshold was reached inside the multiphoton regime.
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Figure 1: (a) Eigenstates occupation probabilities (different color lines) and the ionization probability (black
line) as functions of the laser frequency o at the peak intensity 1.72 10" W/em? (F=0.007 au)at t= T,=10fs.
(b) The valence electron probability distribution |y(r,H) at ¢ = T, (for @ = 0.06 a.u. and F = 0.007 a.u). The
outgoing wave determines the photoelectron angular distribution.

Acknowledgments: This work is supported by the COST Action No. CM1204 (XLIC). We acknowledge
support from the Ministry of Education, Science and Technological Development of Republic or Serbia under
Project No. 171020.
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