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5.4.4: Infinite Plane Laminas
For the gravitational field due to a uniform infinite plane lamina, all one has to do is to put  in Equation 5.4.7 or  in
Equation 5.4.9 to find that the gravitational field is

This is, as might be expected, independent of distance from the infinite plane. The lines of gravitational field are uniform and
parallel all the way from the surface of the lamina to infinity.

Suppose that the surface density of the infinite plane is not uniform, but varies with distance in the plane from some point in the
plane as , we have to calculate

Try it, for example, with  being one of the following:
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α = π/2 ω = 2π

g = 2πGσ. (5.4.13)

σ(r)

g = 2πGz .∫
∞

0

σ(r)rdr

( + )z2 r2 3/2
(5.4.14)

σ(r)

, , .σ0e
−kr σ0e

−k2r2 σ0

1 +k2r2
(5.4.4.1)

https://libretexts.org/
https://creativecommons.org/licenses/by-nc/4.0/
https://phys.libretexts.org/@go/page/8134?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/5.4.04%3A_Infinite_Plane_Laminas
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/5.4.04%3A_Infinite_Plane_Laminas
https://creativecommons.org/licenses/by-nc/4.0
https://www.astro.uvic.ca/~tatum/celmechs.html
http://orca.phys.uvic.ca/~tatum/celmechs.html

