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Report:

The aim of the proposal was to measure the dynamic structure factor of liquid silicon just
above the melting point (T, ~1430 K). Such an experiment represents a very hard challenge
due to the high evaporation ratio at the working temperature, when compared to the length of
an experimental run necessary to have a good signal/noise ratio. In fact, the high atomic
number of Si gives a moderately low signal when compared to other investigated systems.

For this purpose we constructed a custom-made oven heating a sapphire cell into an allumina
container. Such a setup allowed to keep liquid silicon at T=1450 K in 10 bar of vacuum for
about 8 hours, a period of time that only allowed to show the scientific significance of the
physics behind the experiment, as the demonstration of the existence of collective excitations
in a strongly covalent bonding fluid such as Silicon. We were abel to obtain an estimate of
the sound speed value (v=3800 m/s). In order to proceed further, however, as looking for
example for the presence of any positive dispersion effect, and to arrive analyzing the details
of the lineshape, it is necessary to extend the life time of the sample.




In order to achieve such an improvement, we modified our setup (using a tantalum coat to
tight the cell cap) and we are now able to keep the sample at the melting point for much
longer periods, so that better statistics can be accumulated allowing deeper investigations.
For this reason we will ask for more beamtime on the same promising experiment.
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