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Start with this: 

𝑇      P&W Eq. (4.14) 

 
  denom 𝑒 𝑟 𝑟 𝑒 complex conjugate 

𝑒 𝑟 𝑟 𝑒 𝑒 𝑟
∗
𝑟

∗
𝑒   

          (FOIL)  1 𝑟 𝑟 𝑒 𝑟
∗
𝑟

∗
𝑒 |𝑟 | |𝑟 |    

        𝑟 𝑟 𝑒 complex conjugate   

         2 Real 𝑟 𝑟 𝑒   

 
Write  𝑟  |𝑟 |𝑒 , 

𝑟  |𝑟 |𝑒 ,  

𝛿 2𝑘 𝑑𝑐𝑜𝑠 𝜃  

 

denom  1 |𝑟 | |𝑟 | 2Real |𝑟 |𝑒 |𝑟 |𝑒 𝑒  

               |𝑟 ||𝑟 |𝑒     
 

 1 |𝑟 | |𝑟 | 2|𝑟 ||𝑟 | cos 𝜙   𝜙 𝛿     

                 Trig trick: cosΦ 1 2 sin  

 

1 |𝑟 | |𝑟 | 2|𝑟 ||𝑟 | 4|𝑟 ||𝑟 | sin
 
  

where  Φ 𝜙   𝜙 2𝑘 𝑑 cos𝜃  
 

denom 1 |𝑟 ||𝑟 | 4|𝑟 ||𝑟 | sin
Φ 
2

 

 
Put denominator back into 𝑇  equation: 
 

𝑇  
| || | | || |         ×      

 

𝑇  
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Define some symbols to make it look simpler: 
 

𝑇        P&W Eq. (4.15) 

 

𝑇
 

| || |
     P&W Eq (4.16.) equiv. 

 

𝐹  
| || |

      P&W Eq. (4.18) 

    called “coefficient of finesse” 
 

and Φ as defined on the previous page,  

Φ 𝜙   𝜙 2𝑘 𝑑 cos 𝜃    P&W Eq. (4.17) 
  
 
 
 
 
 
Further note: my 𝑇  equation does not look exactly like Eq (4.16) 
 

To complete things, write numerator like this: 
 

𝑇  numer |𝑡 |   |𝑡 |     

         (because 𝑛 ’s and cos  𝜃 ’s will cancel out) 
 

         𝑇 𝑇   
 
Write |𝑟 | as √𝑅  and |𝑟 | as √𝑅 , then   
 

(alternate version) 𝑇
√

     P&W Eq. (4.16) 

phase of 𝑟   phase of 𝑟  


