Lecture Notes in Physics 2018

Lecture 1. 150118

Let PP be a point in the field (sce ﬁgure 1.2) Wlth position vector 7 = z'¢; and

let the gravitating point source be at 7 = 278 Newton’s law of gravitation

for a continuous distribution of mass is
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Note that the V -operator acts on the unprimed coordinates, only.

Let us consider equation (1.4) term by term
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Now equations (1.4) and (1.5) together =

V(F) = mG/ E ") 3y (1.6)
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The above equation simplifies considerably if we calculate the divergence in the
integrand.
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We conclude that the Newtonian gravitational potential at a point in a gravi-
tational field outside a mass distribution satisfies Laplace’s equation
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