
Dispersion formulas (for metal) 
 

All quantities (except dimensionless numbers) are expressed in units of eV. 

In this case, the angular frequency ω is expressed by the vacuum wavelength λ[μm] 
as 
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The refractive index 𝑛 and extinction coefficient 𝑘 is given by 

𝑛 = Re√𝜀, 

 𝑘 = Im√𝜀, 
Where 𝜀 is the dielectric function given by one of the following formulas. 
 

 

1: Drude-Lorentz model 
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In this case, coefficients are defined by 

 

{𝐶𝑛} = {𝜀𝑏 , 𝑓0, Γ0, 𝜔𝑝, 𝑓1, Γ1, 𝜔1, 𝑓2, Γ2, 𝜔2,⋯ }. 
 

2: Brendel-Bormann model 

 

𝜀(𝜔) =  𝜀𝑏 −
𝑓0ω𝑝

2

𝜔(ω + iΓ0)
+ i

√𝜋

2√2
∑

[
 
 
 

𝑓𝑗𝜔𝑝
2

√𝜔(ω + iΓ𝑗)𝜎𝑗 {
 

 

𝑤

(

 
√𝜔(ω + iΓ𝑗) − 𝜔𝑗

√2𝜎𝑗
)

 +𝑤

(

 
√𝜔(ω + iΓ𝑗) + 𝜔𝑗

√2𝜎𝑗
)

 

}
 

 

]
 
 
 5

𝑗=1

, 

 

where 𝑤(𝑧) is the error integral of the complex argument, 
 

𝑤(𝑧) = e−𝑧
2
erfc(−𝑖𝑧)    (Im[𝑧] > 0), 

 

with erfc(z) is the complementary error function, 
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d𝑡. 

 
In this case, coefficients are defined by 

 

{𝐶𝑛} = {𝜀𝑏 , 𝑓0, Γ0, 𝜔𝑝, 𝑓1, Γ1, 𝜔1, 𝜎1, 𝑓2, Γ2, 𝜔2, 𝜎2, ⋯ }. 
 


