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Concept 

Optics, E.Hecht (fourth edition) 
 



• Stress decreases with increase in natural frequency. 

 

• This means that a large effective spring constant (i.e., 
strong binding) corresponds to a low polarizability, a 
low dielectric constant, and a low refractive index.  

 

• Similarly, if stiffness is isotropic (hypothetically), when 
electric field of incident light is along the direction of 
higher principal stress, natural frequency of electron 
vibration is higher and hence refractive index is higher. 

 



Model 1 Inputs 

• Refractive index (N) 
• Young’s Modulus (138.5 Gpa) 
• Poisson’s Ratio(0.276) 
• Stress Optical Coefficients 

(B1,B2)=(0.65e-12 m^2/N,       
        4.2e-12 m^2/N) 

Equations Used 
𝑁𝑥 =N- B1* 𝜎𝑥- B2*(𝜎𝑦+𝜎𝑧) 

𝑁𝑦 =N- B1* 𝜎𝑦- B2*(𝜎𝑧+𝜎𝑥) 

𝑁𝑧 =N- B1* 𝜎𝑧- B2*(𝜎𝑥+𝜎𝑦) 



Model 2 Inputs 
• New Refractive Indices from model 1 
 

Equations Used 
𝛻2𝐸 + 𝑘2𝐸 = 0 

S= (E x H) 

I=<S> 

R=𝐼𝑟/𝐼𝑖  

T=𝐼𝑡/𝐼𝑖  
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Sources 

• http://refractiveindex.info/?shelf=main&book
=MgF2&page=Dodge-o 

• http://www.almazoptics.com/MgF2.htm 
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