
 

Laser Physics-I  (PHYC/ECE  464), Fall 2022 

 

Homework #7, Due Wed.  Oct. 19 

 
  

1. Consider a pressure-broadened gaseous two-level medium with the following property: 

• Spontaneous emission lifetime: sp=1 s 

• Homogeneous linewidth h=1.5 THz  

• Line center wavelength: 0= 5 m 

• Molecular density (concentration): Ntotal= 2.51019 cm-3 

• Non-degeneracy factors:  g1=5, g2=1 

 

(a) What is the absorption coefficient (cm-1) at the line center (5 m) when all the 

molecules are in their ground state (level 1)?  

 

(b) What fraction of the molecules needs to be excited into level 2 in order to make this gas 

transparent (i.e. the onset of gain) at 5 m?   
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Problem 1  

 

 

 

  
 

 
  

 

 

  

 

Cross Section:   

   

 

 

 

For transparency  (γ =0) we have FR*Nt-g2/g1 (1-FR)*Nt=0  where FR is the fraction of 
population that is excited to level 2.    
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