
Laser Physics I  (PHYS/ECE  464), Fall 2022 

Homework #9, Due Monday Nov. 14 

 
 

 

1 

 
  



2. 

 
 

 
3.  Rate Equations:  Write down the rate equations for the 

following 5-level system where optical pumping is from the 

ground state to level 4, and stimulated absorption/emission is 

between levels 1 and 2.   

 

The known paramers (in addtion to those shown in the figure) 

are each level liftime  𝜏𝑗 (j=1,2,3,4), branching rations 𝜙𝑗𝑖  

(i<j), and the total atomic density (Nt).    Assume all 

degnerency factors are unity.   

 

 
 


