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5.4.7: Solid Cylinder
We do this not because it has any particular relevance to celestial mechanics, but because it is easy to do. We imagine a
solid cylinder, density , radius , length . We seek to calculate the field at a point  on the axis, at a distance  from
one end of the cylinder (figure ).

 

The field at  from an elemental disc of thickness  a distance z below P is (from Equation 5.4.9)

Here  is the solid angle subtended at  by the disc, which is . Thus the field at  from the entire cylinder is

or

or

It might also be of interest to express  in terms of the height  of the point  above the mid-point of the cylinder.
Instead of Equation , we then have

If the point  is inside the cylinder,at a distance  below the upper end of the cylinder, the limits of integration in Equation 
are  and , and the distance  is . In terms of  the gravitational field at  is then

In the graph below I have assumed, by way of example, that  and  are both 1, and I have plotted  in units of  (counting 
as positive when it is directed downwards) from  to . The portion inside the cylinder , represented
by Equation , is almost, but not quite, linear. The field at the centre of the cylinder is, of course, zero.
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g = 2πGρ(l− + ).r2 r1 (5.4.22)
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Below, I draw the same graph, but for a thin disc, with  and . We see how it is that the field reaches a maximum
immediately above or below the disc, but is zero at the centre of the disc.

This page titled 5.4.7: Solid Cylinder 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.

a = 1 l = 0.1

https://libretexts.org/
https://creativecommons.org/licenses/by-nc/4.0/
https://phys.libretexts.org/@go/page/8137?pdf
https://phys.libretexts.org/Bookshelves/Astronomy__Cosmology/Celestial_Mechanics_(Tatum)/05%3A_Gravitational_Field_and_Potential/5.04%3A_The_Gravitational_Fields_of_Various_Bodies/5.4.07%3A_Solid_Cylinder
https://creativecommons.org/licenses/by-nc/4.0
https://www.astro.uvic.ca/~tatum/celmechs.html
http://orca.phys.uvic.ca/~tatum/celmechs.html

