Report

on the visit of Prof. M. Ya. Amusia from the Hebrew University of Jerusalem, Israel, to the laboratory CNR - IMIP, Area della Ricerca di Roma, supported by the international short term mobility program 
Dates: 2 – 12 June, 2008

The aim of Prof. M. Amusia’s visit to Italy was extensive discussions of the possible common project Observation of macroscopic currents induced by momentum of the photon flux, particularly of the choice of most suitable gas targets and most efficient photon frequency range and information on recent theoretical achievements in the field. As possible source of radiation the Elletra (Trieste) was considered. The drag current was discussed as a tool to obtain information on non-dipole angular anisotropy parameter and electron-atom elastic scattering cross-section. It is also of great interest as a mechanism of light pressure that is different from the usually considered one. Several geometries of the possible experimental set up, including that in a magnetic field were discussed with the aim to get rid from secondary electrons that could mask the effect under consideration.

The very possibility to discover the “drag” currents were considered in detail and it was concluded that the currents are in principle measurable and as a most interesting and promising target the Xe gas was suggested. Of interest is also to see drag currents in fullerenes gases.

The necessary preliminary calculations can be performed by Prof. M. Ya. Amusia and his colleagues in the frame of so-called Random Phase Approximation with Exchange that proved to be quite accurate in the studies of atomic photoionization. Prof. L. Avaldi, Dr. R. Camilloni and their colleagues will perform all necessary preliminary preparation to measure the currents. So, all required data will be collected to prepare a sound proposal on the subject of the collaborative project. The Introduction to the Proposal was written.

During the visit extensive discussions were held on the subject of endohedral atoms photoionization cross-sections, where the fullerenes shell strongly modifies the respective data for isolated atoms. Namely, it leads to a number of new resonances, including Giant Endohedral resonance that is much bigger than the atomic Giant resonance.

M. Amusia gave prominent attention to the theoretical aspects of the understanding of the satellite’s 
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 nature in Ne, observed in experiments performed by L. Avaldi and his group. Attention was given to photon energy dependence of the ratio of the satellite’s intensity to the main, 
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, line, that can increase in a broad energy range. As a result of performed analyses it was demonstrated that the outgoing photoelectron could be either 
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wave. The interpretation was given using many-body technique, applied to the amplitude of the process. All essential diagrams and corresponding analytic expressions were derived.

M. Amusia gave a seminar talk “Simplicity and complexity in the three-body problem” that presented a number of unexpected features of the problem that content a lot of food for thought.

In particular, the talk included discussions of the problems of low- and high-energy (including relativistic) two-electron photoionization of He and helium-like ions and unusual and informative electron-atom scattering amplitude that has poles of non-integer power, their exponent being determined by the target atom ionization potential.

M. Amusia actively participated in the Institute’s seminar and consulted some experimentalists on the theoretical aspects of their research.
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