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Reflection and transmission coefficients of a multilayer structure 

 

Figure S1. shows the reflectance and transmittance of incident light through different refractive indices of ni 

and nt. 

In Fourier optics, Fresnel equation1 is employed to compute the reflection and transmission 

coefficients of the different refractive index materials. The linear polarization of incident light is 

considered in two parts: p-polarization and s-polarization, as shown in eq. (1-2). Fig. S1. shows the 

reflected light from the interface between the two refractive indices and the propagation through the 

layer. 

𝑟𝑝 =
𝑛𝑖 cos 𝜃𝑡−𝑛𝑡 cos 𝜃𝑖

𝑛𝑖 cos 𝜃𝑡+𝑛𝑡 cos 𝜃𝑖
     Eq. 1. 

𝑟𝑠 =
𝑛𝑖 cos𝜃𝑡−𝑛𝑡 cos𝜃𝑖

𝑛𝑖 cos𝜃𝑡+𝑛𝑡 cos𝜃𝑖
     Eq. 2. 

Where 

𝜃𝑖 is the incident angle in rad. 

𝜃𝑡 is the refractive angle in rad. 

𝑛𝑖 is the refractive index of the 1st medium. 

𝑛𝑡 is the refractive index of the 2nd medium. 

𝑟𝑝 is the reflection coefficient of the p-polarization. 

𝑟𝑠 is the reflection coefficient of the s-polarization. 



For the multilayer scheme, as shown in Fig. S2., different phases in each layer must be 

considered for the total reflection and transmission coefficients computation using transfer matrix 

method1.  

 

Figure. S2. three layers of the different refractive indices n0, n1, and n2. 

The reflection coefficient of three layers can be calculated by: 

1. Calculate the reflection coefficient at the interface between n0 and nm for the p-polarization (r1p) and 

the s-polarization (r1s) using eq. (1-2). 

2. Calculate the reflection coefficient at the interface between nm and ns for the p-polarization (r2p) and 

the s-polarization (r2s) using eq. (1-2) 

3. The phase shift due to the wave propagation inside the nm layer can be expressed in Eq. 3. 

𝜙𝑚 = exp⁡(
𝑖2𝜋𝑛𝑚𝑑𝑚 cos𝜃𝑚

𝜆
)     eq. 3. 

Note that: 

𝜙𝑚 is the phase shift inside the nm medium in rad. 

𝑛𝑚 is the refractive index of the medium. 

𝑑𝑚 is the thickness of the nm medium. 

𝜃𝑚 is the refractive angle through the medium in rad. 

𝜆 is the free-space wavelength. 

4. The reflection coefficient can be computed using Eq. (4-5) for the p-polarization and the s- 

polarization, respectively. 

𝑟𝑝 = (
𝑟01𝑝+𝑟12𝑝𝜙𝑚

2

1+(𝑟01𝑝𝑟12𝑝𝜙𝑚
2 )
)     Eq. 4. 

𝑟𝑠 = (
𝑟01𝑠+𝑟12𝑠𝜙𝑚

2

1+(𝑟01𝑠𝑟12𝑠𝜙𝑚
2 )
)     Eq. 5. 
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