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Large intentions are dedicated to the laser-surface interaction since the development of ultra 
short laser technology. Many researches have shown that the predominant parameters are the 

fluence F and the pulse time τ. The plasma resulting from the absorption of the laser light by the 
ejected matter radiates lines which lead through spectroscopy analysis to the identification of the 
components of the material: the derived diagnostic method is called LIPS (Laser Induced Plasma 
Spectroscopy). Some models concerning the laser-surface interaction near the critical point are 
described in the literature [1, 2]. These models do not take into account the ejection of matter and 
the plasma formation as well as its coupling with the laser radiation. 

 
We have elaborated a 1D model with the purpose of providing a complete description of 

both ablation and plasma formation resulting from the impact of a 532 nm Nd: YAG pulse on an 
aluminium alloy target. Solid heating, melting propagation, vaporisation step, vapour excitation 
and ionisation processes are investigated. The plasma is assumed to be composed of Al, Al+, Al++, 
Al+++, Mg, Mg+, Mg++, Cu, Cu+, Cu++ and free electrons in chemical and thermal non equilibrium. 
These particles interact through processes such as electron excitation and ionisation, inverse 
Bremsstrahlung, multiphoton ionisation, elastic collision and auto-ionisation. 

 
The calculations put forward the existence of a fluence threshold F0 which depends on the 

pulse duration: when F < F0 , the surface does not reach its critical temperature and the plasma 
density increases slowly as a result of the dependence of the vapour pressure with the surface 
temperature. The plasma behaves differently when F> F0: the critical temperature is reached and 
the ejection of matter occurs through an explosion phase. We obtain, for instance, F0 = 8.5 J cm-2 

when τ = 4 ns, in accordance with the experimental works [3]. 
 
We will present the details of our model and some results. In particular, we will discuss the 

conditions for reaching the critical temperature of the surface. Furthermore, we will comment 
influence of the laser duration pulse and fluence on the thermal and chemical non equilibrium. 
Finally, we will analyse the respective role of the elementary processes on the global behaviour of 
the plasma. 
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