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5.8.2: Potential on the Axis of a Ring
We can refer to figure . The potential at  from the element  is . This is the same for all such elements around

the circumference of the ring, and the total potential is just the scalar sum of the contributions from all the elements. Therefore the
total potential on the axis of the ring is:

The -component of the field (its only component) is  of this, which results in  This is the same as

Equation 5.4.1 except for sign. When we derived Equation 5.4.1 we were concerned only with the magnitude of the field. Here 
 gives the -component of the field, and the minus sign correctly indicates that the field is directed in the negative -

direction. Indeed, since potential, being a scalar quantity, is easier to work out than field, the easiest way to calculate a field is first
to calculate the potential and then differentiate it. On the other hand, sometimes it is easy to calculate a field from Gauss’s theorem,
and then calculate the potential by integration. It is nice to have so many easy ways of doing physics!

This page titled 5.8.2: Potential on the Axis of a Ring is shared under a CC BY-NC 4.0 license and was authored, remixed, and/or curated by
Jeremy Tatum via source content that was edited to the style and standards of the LibreTexts platform.
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