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We saw that the Riemann tensor for the surface of a sphere had a non-
zero component, indicating that this is a curved space. If we use spherical
coordinates in 3-d space, however, the Riemann tensor should be zero, since
this is a flat space.

As usual, we need the Christoffel symbols and we get them by comparing
the two forms of the geodesic equation.
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where as usual a dot denotes a derivative with respect to proper time 7.
For spherical coordinates, the interval is

ds* = dr? +1r2d6* + r? sin” 0d¢? (3)
Note that r is now a variable, rather than the constant radius of the sphere

in the 2-d system.
From [I| we get, with a = 0:
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Dividing through by r? and comparing with [2|we get
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With a = ¢ we have
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For a = r, we have
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We can use these results to get the Riemann tensor.
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We can work out one of the components to see how the calculations go.
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The other components of the Riemann tensor can be evaluated in the
same way, and they all come out to zero, so spherical coordinates represent

flat 3-d space.



