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Start with this: 

𝑇௧௧ ൌ
మ
బ

ୡ୭ୱఏమ
ୡ୭ୱఏబ

ห௧బభห
మ
ห௧భమห

మ

หషೖభౙ౩ഇభିభబభమೖభౙ౩ഇభห
మ     P&W Eq. (4.14) 

 
  denom ൌ ሺ𝑒ିభௗ௦ ఏభ െ 𝑟ଵ𝑟ଵଶ𝑒భௗ௦ ఏభሻ ൈ complex conjugate 

ൌ ሺ𝑒ିభௗ௦ ఏభ െ 𝑟ଵ𝑟ଵଶ𝑒భௗ௦ ఏభሻሺ𝑒ାభௗ௦ ఏభ െ 𝑟ଵ
∗
𝑟ଵଶ

∗
𝑒ି భௗ௦ ఏభሻ  

          (FOIL)  ൌ 1െ𝑟ଵ𝑟ଵଶ𝑒ଶభௗ௦ ఏభ െ 𝑟ଵ
∗
𝑟ଵଶ

∗
𝑒ିଶభௗ௦ ఏభᇣᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇧᇥ |𝑟ଵ|ଶ|𝑟ଵଶ|ଶ   

        ൌ െሺ𝑟ଵ𝑟ଵଶ𝑒ଶభௗ௦ ఏభ  complex conjugateሻ  

        ൌ  െ2 ൈ Realሾ𝑟ଵ𝑟ଵଶ𝑒ଶభௗ௦ ఏభሿ  

 
Write  𝑟ଵ ൌ  |𝑟ଵ|𝑒థ

భబ
, 

𝑟ଵଶ ൌ  |𝑟ଵଶ|𝑒థ
భమ

,  

𝛿 ൌ 2𝑘ଵ𝑑𝑐𝑜𝑠 𝜃ଵ 

 

denom ൌ  1  |𝑟ଵ|ଶ|𝑟ଵଶ|ଶ െ 2Real ቂ|𝑟ଵ|𝑒థ
భబ

|𝑟ଵଶ|𝑒థ
భమ
𝑒ఋᇣᇧᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇧᇥቃ 

               ൌ |𝑟ଵ||𝑟ଵଶ|𝑒൫ థభబ ା థభమାఋ൯ 
 

ൌ  1  |𝑟ଵ|ଶ|𝑟ଵଶ|ଶ െ 2|𝑟ଵ||𝑟ଵଶ| cosሺ𝜙ଵ  𝜙ଵଶ  𝛿ሻᇣᇧᇧᇧᇧᇧᇤᇧᇧᇧᇧᇧᇥ    

                 Trig trick: cosΦ ൌ 1 െ 2 sinଶ


ଶ
 

 

ൌ 1  |𝑟ଵ|ଶ|𝑟ଵଶ|ଶ െ 2|𝑟ଵ||𝑟ଵଶ|  4|𝑟ଵ||𝑟ଵଶ| sinଶ
 

ଶ
  

where  Φ ൌ 𝜙ଵ  𝜙ଵଶ  2𝑘ଵ𝑑 cos𝜃ଵ 
 

denom ൌ ሺ1 െ |𝑟ଵ||𝑟ଵଶ|ሻଶ  4|𝑟ଵ||𝑟ଵଶ| sinଶ
Φ 
2

 

 
Put denominator back into 𝑇௧௧ equation: 
 

𝑇௧௧ ൌ
మ
బ

ୡ୭ୱఏమ
ୡ୭ୱఏబ

 
ห௧భబห

మ
ห௧భమห

మ

ሺଵି|భబ||భమ|ሻమାସ|భబ||భమ| ୱ୧୬మ
ಅ 
మ

       ×     

భ
ሺభషหೝభబหหೝభమหሻమ

భ
ሺభషหೝభబหหೝభమหሻమ

 

 

𝑇௧௧ ൌ
మ
బ

ୡ୭ୱఏమ
ୡ୭ୱఏబ

 
หభబห

మ
หభమห

మ

ሺభషหೝభబหหೝభమหሻమ

ଵା 
రหೝభబหหೝభమห

ሺభషหೝభబหหೝభమหሻమ
ୱ୧୬మ

ಅ 
మ
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Define some symbols to make it look simpler: 
 

𝑇௧௧ ൌ
்ೌೣ

ଵାி ୱ୧୬మ
ಅ 
మ

      P&W Eq. (4.15) 

 

𝑇௫ ൌ
మ ୡ୭ୱ  ఏమ
బ ୡ୭ୱఏబ

ห௧బభห
మ
ห௧భమห

మ

ሺଵି|భబ||భమ|ሻమ
     P&W Eq (4.16.) equiv. 

 

𝐹 ൌ  
ସหభబหหభమห

ሺଵି|భబ||భమ|ሻమ
      P&W Eq. (4.18) 

    called “coefficient of finesse” 
 

and Φ as defined on the previous page,  

Φ ൌ 𝜙ଵ  𝜙ଵଶ  2𝑘ଵ𝑑 cos 𝜃ଵ    P&W Eq. (4.17) 
  
 
 
 
 
 
Further note: my 𝑇௫ equation does not look exactly like Eq (4.16) 
 

To complete things, write numerator like this: 
 

𝑇௫  numer ൌ
మ
భ

ୡ୭ୱఏమ
ୡ୭ୱఏభ

|𝑡ଵଶ|ଶ  
భ
బ

 
ୡ୭ୱఏభ
ୡ୭ୱఏబ

|𝑡ଵ|ଶ    

         (because 𝑛ଵ’s and cos  𝜃ଵ’s will cancel out) 
 

         ൌ 𝑇ଵଶ𝑇ଵ  
 
Write |𝑟ଵ| as √𝑅ଵ and |𝑟ଵଶ| as √𝑅ଵଶ, then   
 

(alternate version) 𝑇௫ ൌ
்బభ்భమ

ሺଵି√ோభబோభమሻమ
     P&W Eq. (4.16) 

phase of 𝑟ଵ  phase of 𝑟ଵଶ 


