
Angular separation

Let P1 and P2 be points in polar coordinates such that

P1 = r1êr + θ1êθ + ϕ1êϕ, P2 = r2êr + θ2êθ + ϕ2êϕ

The angular separation θ12 between P1 and P2 is

cos θ12 = cos θ1 cos θ2 + sin θ1 sin θ2 cos(ϕ1 − ϕ2)

=
r21 + r22 − r212
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x1x2 + y1y2 + z1z2
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where
r212 = (x1 − x2)

2 + (y1 − y2)
2 + (z1 − z2)
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and

x1 = r1 sin θ1 cosϕ1 x2 = r2 sin θ2 cosϕ2

y1 = r1 sin θ1 sinϕ1 y2 = r2 sin θ2 sinϕ2

z1 = r1 cos θ1 z2 = r2 cos θ2
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