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INTRODUCTION

Earlier work gives the force equation for absolute gravity in two different notations: in terms of Christoffel symbols
of the first kind[2], and in terms of three-dimensional vector calculus[1].

The main result of this technical note is the force equation in another notation, using Christoffel symbols of the
second kind:
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This is more similar to the notation used in most textbooks when presenting the geodesic equation.

DERIVATION

We can start from the force equation using Christoffel symbols of the first kind[2]:
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Change notation from rα to xα:
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Since x0 = ct, change notation from dt to dx0

c and from dt2 to d(x0)2

c2 :
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Cancel factors of c:
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Expand:

d2xi

d(x0)2
= −giσ[µν, σ]

dxµ

dx0
dxν

dx0
+

dxi

dx0
g0σ[µν, σ]

dxµ

dx0
dxν

dx0
(6)

Convert Christoffel symbols of the first kind to the second kind:
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Expand over µ and ν to separate the cases µ = 0 or ν = 0 from the cases µ, ν = 1, 2, 3, and then replace µ and ν
by j and k for j, k = 1, 2, 3:

d2xi

d(x0)2
= −

(
Γi00

dx0

dx0
dx0

dx0
+ Γij0

dxj

dx0
dx0

dx0
+ Γi0k

dx0

dx0
dxk

dx0
+ Γijk

dxj

dx0
dxk

dx0

)
+

dxi

dx0

(
Γ0
00

dx0

dx0
dx0

dx0
+ Γ0

j0

dxj

dx0
dx0

dx0
+ Γ0

µν

dx0

dx0
dxk

dx0
+ Γ0

jk

dxj

dx0
dxk

dx0

)
(8)



2

dx0

dx0 = 1:

d2xi

d(x0)2
= −

(
Γi00 + Γij0

dxj

dx0
+ Γi0k

dxk

dx0
+ Γijk

dxj

dx0
dxk

dx0

)
+

dxi

dx0

(
Γ0
00 + Γ0

j0

dxj

dx0
+ Γ0

µν

dxk

dx0
+ Γ0

jk

dxj

dx0
dxk

dx0

)
(9)

Use the symmetry Γαµν = Γανµ to coalesce some terms:
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This is equation (1).
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