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Goal of the visit and outline of the accomplished work

This visit was related to three different goals:

1) the use of complex interferometry in the next experiments, which will be performed by my group, both at Milano Bicocca and  in leading European large scale Laser Facilities. Complex interferometry is a technique, which has been developed by M.Kalal and allows for the simultaneous measurements of plasma density profiles and generated magnetic fields. This may prove to be very important in connection to experiments on fast electron propagation in the content of the fast ignition approach to ICF (and the most recent “shock ignition” approach). In particular we plan to realize an experiment where we use such a diagnostics at the PALS laboratory in Prague. 

Therefore part of the visit was dedicated to discussion with the PALS technical teams to check on site the availability of needed optical components and the feasibility of the needed experimental set-up.

In particular, complex interferometry will be used in the next experiment, which the group from Milan will perform at PALS, on the topic of the novel “shock ignition approach” to ICF. In the experiment, the PALS “auxiliary” beam will be used to create an extended hot pre-plasma and then we will use the main beam (focused at intensity of the order of 1016 W/cm2) to create a strong shock.

Shock pressure will be derived from the measurement of shock velocity using stepped targets, a technique well mastered by my group in Milano Bicocca.

In the experiment, we will use the 3-frame interferometer developed by the Polish group at IPPLM and routinely used at PALS and we will analyze the obtained interferograms using the complex interferometry approach.

2) laser-matter interaction research. Both our groups are interested in laser matter interaction research (as already described in the previous paragraph). One topic of common interest is the study of the process of crater formation in laser-matter experiments. We made a short analysis of existing experimental results as well as theoretical models presented in the literature. 

We are developing some ideas concerning the possible explanations of departures from simple self-similar hydrodynamical theory  (point-like explosions) 

3) inertial fusion energy studies and discussion on the HiPER project. Both our groups are part of the HiPER project. We dedicated a part of our time to discussions on the development of the activities of the working package 10 (Fusion Experimental Programme).

The planned PALS experiment will also be a part of the WP10 HiPER short-term experimental road map.

We also discussed about possible ways of strengthening the bilateral collaboration between the two groups (e.g. by way of Erasmus programmes)
4) During the visit both Milan Kalal and myself attended for 2 days the SPPT 2010 (Symposium on Plasma Physics and Technology) and gave presentations on “Target injection and tracking by SBS in ICF future experiments” (M.Kalal) and “Laser-Plasma Coupling in the Shock-Ignition Intensity Regime” (D.Batani)
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