
Fresnel Integrals 
 

Definition: 
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Applications to Optics 

The Wave Equation:         
 

  
 
  

  
 

Consider solutions of the form:     ( ⃗)      where Ψ satisfies the Helmholtz equation 

               
 

 
 

Kirchhoff Integral Theorem: If Ψ satisfies the Helmholtz equation then 
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Make the approximations:  
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Huygens-Fresnel Equation 
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Euler Spiral 

 ⃗( )  〈 ( )  ( )〉  


