
Population Inversion 

• Condition for population inversion   N2 > N1   

                N2= population of excited state, N1= population of ground state. 

For a two level system :- 

 
ⅆ𝑁2

ⅆ𝑡
= 𝐵12𝑁1𝜌 − 𝐵21𝑁2𝜌 − 𝐴21𝑁2 

 

Solving for N2, using Einstein relations:- B12 = B21 = B, A21= A  

   

𝑁2 =
𝐵𝜌𝑁𝑡

𝐴 + 2𝐵𝜌
               ℎ𝑒𝑟𝑒, 𝑁 = 𝑁1 + 𝑁2 
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Since A > 0 always, so 

                           
𝑁2

𝑁
≤

1

2
   or  𝑁2 ≤ 𝑁1 

           But for population inversion N2>N1, so in a two level system 

population inversion can’t be achieved. 
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