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Laser: Nd:YAG  

Energy output: 1 J 

Pulse width: 5 ns 

λ = 532 nm 

Instrumental profile  

FWHM of 8.7 pm 

p = 20 Pa  

t ≈ 1 μs  
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• 324.75 nm Cu I resonant line 

 

• z position: 2.75 mm from target 

 

• t: 40 ns after the laser pulse 
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• Doppler broadening due to thermal 

motion of the particles 

• Stark broadening  

Modal function 
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Modal function VVLF  parameters                     from experimental data 
1 2
, ,c c  

From pick separation 

 
2 10 c c

c

c
v  


 

 0 43700 200v   m/s 

2 2

28 ln 2B

mc
T

k






Temperature of the heavy particles:   
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S. S. Harilal, C. V. Bindhu, M. S. Tillack, F. Najmabadi, and A.C. Gaeris, Internal structure and expansion dynamics 

of laser ablation plumes, J.App.Phys. (2003) 
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Cu I  resonant line 

• z ranges from 2.25 mm to 4.25 mm  

• t ranges from 40 ns to 80 ns 
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•We considered laterally resolved spectra recorded in typical side-on measurement in LIBS 

experiment.  

 

•We demonstrated that characteristic oval shape of the spectral lines is caused by Doppler 

effect due to fast radial expansion of the laser induced plasma.  

 

•Relying on Doppler splitting of the Cu I 324.75 nm line we evaluated velocity and 

temperature of the heavy particles. 

 

• It was found that 40 ns after the laser was triggered the expansion velocity and 

temperature are approximately 50 000 m/s and 500 000 K.  

 

•Also, we evaluated haw expansion speed of the hot plasma front depends on spatial and 

temporal coordinates. 
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