
ORTHOGONAL CURVILINEAR COORDINATES 

An orthogonal coordinate system is a system of curvilinear coordinates in which each 
family of surfaces intersects the others at right angles. Orthogonal coordinates therefore 
satisfy the additional constraint that 

 

where  is the Kronecker delta. Therefore, the line element becomes 

 

  

 

  

 

 

and the volume element becomes 

  

 

 

   

 

  

 

 

  

 

 

  

 

 

where the latter is the Jacobian. 

The gradient of a function  is given in orthogonal curvilinear coordinates by 

   

 

  

 

 

the divergence is 

 

 

and the curl is 
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