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We can find the Christoffel symbols for the wormhole metric by the usual
method of comparing the two forms of the geodesic equation. The worm-
hole metric is

ds* = —dt* +dr* + (b* +1?) (d6* + sin® 0d¢?) (1)
where b is a constant.
To find the Christoffel symbols, we follow the same procedure as for the
Schwarzchild metric. The geodesic equation is (where a dot above a symbol
means the derivative with respect to 7):
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The following equation is formally equivalent to this:
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The method for calculating the Christoffel symbols is to work out the
terms in |2, divide through by g, and then compare the result term by term
with 3| By doing this we are able to read off the r’ uv as the coefficients of
#ViH in
Equation[2]is actually four equations, one for each value of «. The indices
p and v are summed. From [I| we have
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Gop = b2 12 “)

9o = (° +17) sin’ 0
with all off-diagonal elements g,,,, equal to zero. From[2] we have, for o =
(no sum over t):
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The second term is zero because the metric is independent of . Thus we

have
d*t
— =0 6
dr? (6)
For o« = r, we have
d*r 1 .
grrﬁ + (argrr - Earguu) T xﬂ =0 (7)

From 4] we see that 0,9, = 0. The second term in parentheses can be
summed so we have, using g, = 1:
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For o« = 6, we have
.. . 1
(0% +12) 6+ 0,999 0" — Eaggu,,g':”j:“ =0 (10)
Breaking this down, we have
. do dr
8ug999j3“ —ZTEE (11)
1 1 do\?
—Eé?ggw,:i:”jc“ ==3 (b2 +7%) (2sinfcosf) <d—f) (12)
2
=— (b2 +r2) sinf cos® <@> (13)
dr
Putting it together, we get
(bz—i—rz)ﬁ:— Td_9ﬁ+(b2+r2) sinf cos @ d¢ i (14)
dr? drdr dr
or
20 2r dodr do\ >
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dr? b2 4+r2drdr SINYCOS <d7’) (15

Finally, for o = ¢ we have
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(07 +72) $in® 06 + 066" — 50wt =0 (16)

Because the metric is independent of ¢, the last term is zero, and we have

d? 10) do dr db do
2 2
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(17)

or

2
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d=¢ r dodr 20059 df d¢ (18)

a2t b2+7’255+ sinf dr dr
We can now compare each of [6] [0] [I5] and [I§] with [3] to read off the
Christoffel symbols. The non-zero symbols are
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The results for I'? = rf o, and F% 6= r¢ 0 follow from the fact that in the
sum over p and v in[3|we have two of each off-diagonal term. For example,
we have I'? qoT0+T7, 0 = 2r¢ o"0 due to the symmetry of r? +o- When
comparing this with |15} we have
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