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Fig. 5  Femtosecond polarograms (upper row) and interferograms of the plasma produced by the 

1st harmonic iodine laser beam (1315 nm, 350 ps) on plastic targets. 
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Fig. 6  Femtosecond complex interferograms (upper row) and standard interferograms of the 
plasma produced by the 1st harmonic iodine laser beam (1315 nm, 350 ps) on plastic targets 

 
To obtain the distribution of the magnetic field, the methods of analysis described in papers 

[9, 10] have been applied. The equations describing the relationships of the Faraday rotation 

angle (φ) and the phases (ࢾ) distributions with the plasma parameters are applied, namely:   
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߮ሺݕሻ ൌ 5.24 ∙ 10ିଵ଻ ∙ ଶߣ ׬ ஻കሺ௥ሻ௡೐ሺ௥ሻ௬ௗ௥ඥ௥మି௬మோ௬    and   ߜሺݕሻ ൌ 8.92 ∙ 10ିଵସ ∙ ߣ ׬ ௡೐ሺ௥ሻ௥ௗ௥ඥ௥మି௬మோ௬       (2) 

where Bφ(r) is the azimuthal  magnetic field distribution, ne(r) is the electron density 
distribution, λ is the wavelength of a probe beam. 

 
An examples of magnetic field and plasma density distributions obtained by analyzing the 

polarograms and interferograms are shown on Fig.7.   
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Fig. 7  Example of the calculated magnetic field and electron density distributions   

(shot 47269, 350 J, 1315 nm, Δt = 118 ps) 

 

The future analysis of obtained results will be focused on understanding of an influence of 
the ablative plasma expansion character on the SMF structure, namely: (i) the spherical 
expansion of the fast component in case of the light target materials and (ii) the planar (axial) 
expansion which is enforced by a heavy plasma [13].     

Processing of a large amount of collected data is under way, further results will be 
presented in more details by T. Pisarczyk et al. and Chodukowski et al. at the 42nd European 
Physical Society Conference on Plasma Physics in Lisbon in June 2015. 

4.  Conclusions 

An original laser polarometer/interferometer has been designed at IPPLM Warsaw and 
applied for measurements of the distribution of electron plasma density and spontaneous 
magnetic fields in laser-produced plasmas at the PALS RI in Prague. By exploiting a 
synchronized Ti:Sapphire laser the apparatus makes it possible to probe the plasma produced by 
a nanosecond  iodine laser with a sub-picosecond resolution. Application of two different 
methods for determining of the magnetic field distributions highly increases reliability of the 
obtained results. 
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