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This contribution presents the first interferometric measurements of laser–produced plasma 

generated by the Ti:Sa high power laser (10 TW) installed in IPPLM (Institute of Plasma 

Physics and Laser Microfusion). The aim of the study was to learn the character of the plasma 

expansion for different irradiation conditions of thin-foil targets made of different materials. 

Measurements were carried out for different levels of laser beam intensity in the range of 

1016-1019 W/cm2, which was achieved by varying a focal spot radius, by changing the focus 

position of the main lens in relation to the target surface. The measurements were performed 

for the focus position which was located both inside and before the target surface. 

To illustrate the plasma expansion and to obtain information about the space-time changes in 

the electron density of the plasma stream, the 2-frame folding wave interferometer was used. 

This interferometer was irradiated by Ti:Sa laser pulse with wavelength of 812 nm and 

FWHM of 40 fs, separated from the main laser beam. To obtain space and temporal 

separation of the diagnostic beams, the polarizing optical delay line was applied, which 

irradiated the interferometer by 2 laser beams, separated in time, with mutually orthogonal 

polarizations. Additionally, measurements of angular emission of ions by means of the grid 

collectors were carried out.  

The interferometry and ion measurements show that spherical plasma expansion is dominant 

for small focus spot radii. This spherical character of expansion is more evident for targets 

made of light materials. The increasing of the focal spot radii, forcing the axial expansion of 

plasma stream causes its elongation and consequently increases the density scalelength and 

decreases the maximal gradient density. The axial character of expansion is more evident for 

heavy target materials.  

The obtained information about the dynamics of the parameters of plasma generated in the 

femtosecond regime seems to be very useful in studies of the acceleration of electrons and 

ions for different applications and to optimize the generation of the proton streams by the 

TNSA (Target Normal Sheath Acceleration) method for the medical application. 

44th EPS Conference on Plasma Physics P4.224


