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   Abstract  

 

      In this work, the hydrodynamic properties of laser produced plasma 

(LPP) were investigated for the purpose of create a light source working 

at 13.5nm (in EUV region).  Such a light source is very important for next 

generation lithography (NGL) semiconductor manufacturing. 

     Cowan simulation code was used to calculate the transitions between 

atomic configurations using the Hartree-Fock method. A steady-state 

time dependent plasma model is presented. This model was analyzed 

using a 1- dimensional hydrodynamic LPP code, the improved MEDUSA 

(Med103) code. 

     One of the features of the code Med103 is the ability to calculate the 

plasma hydrodynamic properties (velocity, electron density, ion density, 

pressure, electron temperature, ion temperature and average ionization 

Z*). Two different targets were considered in these calculations, Al 

(Z=13) and Sn (Z=50). Laser parameters were varied to get the optimum 

results and to study the plasma behavior with different parameters.    

     For examining the validity and reliability of the codes, the 

hydrodynamic properties of deuterium-tritium nuclear fusion plasma 

were also studied by using the med103 code while the Cowan code 

calculates the transitions between the hydrogen isotopes atomic 

configurations. 

        Using the three laser power densities (10
12

, 10
15

 and 10
18

W/cm
2
) 

with a 10 ns pulse width for two laser wavelengths (800 nm and 1064 

nm) give high ionization Z (27-48) for electron temperature from 160-

10000 eV. 

        It wass also found that the laser pulse width of 10 fs for the same 

conditions is not suitable for lithography and using 800 nm and 1064 nm 

laser wavelengths for the same conditions give similar results.    
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