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 So, we have got S11 = S22 = 0 and S12 = S21 = 𝑒−𝑗𝛽𝑙.  
Scattering Matrix can be written as, 

                                  [S] = [ 0 𝑒−𝑗𝛽𝑙𝑒−𝑗𝛽𝑙 0 ] 

After this we can go to the second configuration 

 

 

 

 

 



𝑍𝑖𝑛 = 2𝑍𝑜 1 + Γ(0) 𝑒−2𝑗𝛽𝑙1 − Γ(0)𝑒−2𝑗𝛽𝑙  

= 2𝑍𝑜 1 − 13 𝑒−2𝑗𝛽𝑙1 + 13 𝑒−2𝑗𝛽𝑙  

And from this Zin we can find out Γ𝑖𝑛  

Γ𝑖𝑛 = 𝑍𝑖𝑛 − 𝑍𝑜𝑍𝑖𝑛 + 𝑍𝑜 

= 2 (1 − 13 𝑒−2𝑗𝛽𝑙) − (1 + 13 𝑒−2𝑗𝛽𝑙)2 (1 − 13 𝑒−2𝑗𝛽𝑙) + (1 + 13 𝑒−2𝑗𝛽𝑙) 

Γ𝑖𝑛 = 1 − 𝑒−2𝑗𝛽𝑙3 − 13 𝑒−2𝑗𝛽𝑙 = 𝑆11 = 𝑆22 

 

Now, we have to find out S21 and S12.  

 

 

 

we are finding out for S21, 

                        𝑆21 = 𝑉2− 𝑉1+    when  𝑉2+ = 0 



 

We have Γ𝑖𝑛 = 1 − 𝑒−2𝑗𝛽𝑙3 − 13 𝑒−2𝑗𝛽𝑙 

 

 

Now, to satisfy the unitary condition,  

 

 

 

 



 

 


