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�̃�(𝐫, 𝑡) = �̃�𝟎 ∙ 𝑒𝑖(𝜔𝑡−𝐤𝐫)      �̃� ≡ 𝑛 − i ∙ 𝜅         

�̃� ≡ 𝑘𝑟𝑒 − 𝑖𝑘𝑖𝑚       𝑘𝑟𝑒 = 𝑘0 ∙ 𝑛        𝑘𝑖𝑚 = 𝑘0 ∙ 𝜅          𝑘0 ≡
2𝜋

𝜆0
       

〈𝐒(𝐫, 𝑇)〉 =
𝐤𝐫𝐞

𝜇𝜔

|𝐄𝟎|2

2
𝑒−2𝐤𝐢𝐦𝐫       𝐼 ≡ |〈𝐒(𝐫, 𝑇)〉|         𝐼(𝑧) = 𝐼0 ∙ 𝑒−2𝑘𝑖𝑚𝑧       𝛿 ≡

1

𝑘𝑖𝑚
 

 

𝐸𝑥(𝐫) ≡ 𝐸0 ∙ 𝑢(𝑥, 𝑦, 𝑧) ∙ 𝑒−𝑖𝑘𝑧           𝑢(𝑥, 𝑦, 𝑧) =
𝑤0

𝑤
∙ 𝑒

−(
𝑟

𝑤
)

2

∙ 𝑒−𝑖𝑘
𝑟2

2𝑅 ∙ 𝑒𝑖𝜑        

𝑤(𝑧) = 𝑤0√1 + (
𝑧

𝑧𝑅
)

2
         𝑅(𝑧) = 𝑧 [1 + (

𝑧𝑅

𝑧
)

2
]             𝜑(𝑧) = arc tan (

𝑧

𝑧𝑅
) 

𝑧𝑅 ≡
𝜋𝑤0

2

𝜆
         𝜃𝑑 =

𝜆

𝜋𝑤0
 [rad]               

 

𝑛 sin 𝜃 = 𝑛′ sin 𝜃′          
𝑑𝑂𝑃𝐿

𝑑𝜉
|
𝜉=𝜉0

= 0 

𝜏𝑠 =
2𝑛∙cos 𝜃

𝑛∙cos 𝜃+𝑛′∙cos 𝜃′          𝜏𝑝 =
2𝑛∙cos 𝜃

𝑛′∙cos 𝜃+𝑛∙cos 𝜃′            𝑇 = |𝜏|2 ∙
𝑛′ cos 𝜃′ 

𝑛 cos 𝜃
 

 𝜌𝑠 =
𝑛∙cos 𝜃−𝑛′∙cos 𝜃′

𝑛∙cos 𝜃+𝑛′∙cos 𝜃′          𝜌𝑝 =
𝑛′∙cos 𝜃−𝑛∙cos 𝜃′

𝑛′∙cos 𝜃+𝑛∙cos 𝜃′          𝑅 = |𝜌|2         𝑅 + 𝑇 = 1 

𝜌𝑠 =
1+𝑖𝛾

1−𝑖𝛾
= 𝑒𝑖𝜑𝑠                 𝜌𝑝 =

1+𝑖𝛾(
𝑛

𝑛′)
2

1−𝑖𝛾(
𝑛

𝑛′)
2 = 𝑒𝑖𝜑𝑝        𝛾 ≡ 𝑖

𝑘𝑧′

𝑘𝑧
=

√𝑛2 sin2 𝜃−𝑛′2

𝑛 cos 𝜃
         

𝑘𝑧′ = 0 − 𝑖𝑘𝑧𝛾          𝑘′𝑖𝑚 = 𝑘𝑧𝛾        

 

𝑓2 = 𝑟2
𝑛2

𝑛2−𝑛1
             𝑃2 ≡

𝑛2

𝑓2
=

𝑟2

𝑛2−𝑛1
              

𝑛′

𝑠′ =
𝑛′

𝑓′ +
𝑛

𝑠
     

𝑚𝐿 =
𝑛′

𝑛
𝑚2                

𝑛′

𝑛
𝑚𝛼 ∙ 𝑚 = 1                 

𝑛

𝑓
= −

𝑛′

𝑓′               𝑃 = 𝑃1 + 𝑃2 − 𝑃1𝑃2
𝑑1

𝑛1
 

𝐑𝟐 = [
1 0

−𝑃2 1
]         𝐓𝟏 = [

1
𝑑1

𝑛1

0 1
]                  𝐌 = 𝐓𝑁 ∙ 𝐑𝑁 ∙ … ∙ 𝐓2 ∙ 𝐑2 ∙ 𝐓1   

𝑧′ = (1 − 𝐴)
𝑛′

𝐶
           𝑧 = (𝐷 − 1)

𝑛

𝐶
 

 

 


