A large conducting spherical shell of radius a, and fixed surface charge density (, has a small circular hole in the surface of radius b<<a.  [Note the cap of radius b is measured on the curved surface, not the chord, so that the angle subtended, (, at the center of the sphere from the center of the hole to the edge of hole (=b/a]

Use direct integration over the surface of the sphere to find the electric field in the hole at its center 

