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The usual condition for static balance, for two bodies with masses and charges m; and e; (i = 1,2), is e; = t G' 2 m;.
From a post-Newtonian analysis of the two-body problem, an alternate condition for static balance e; = +(Gmm,)172
has been found. We do not know if this condition is exact beyond the post-Newtonian approximation.

The two-body post-Newtonian Lagrangian with electric charge in general relativity,[1], £ say, may be written
very simply in the center-of-mass system [2]. Let m; and e; (i = 1,2) denote the masses and charges, G the gravita-
tional coupling constant and setr =ry —ry, v=v) — vy, u=mymy/(m; + my), and M =m, + m,. Then it is found
[2] that
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In order to have static balance for all r we require that v = 0 and that the static 1/r terms and the static 1 /r?
terms must independently cancel out in the expression for £. We thus must have

eyey =Gmym, , (2)
and
e2my+e3my = 2e1e5(m; + my) — Gmymy(my +my) . 3)

Using eq. (2) in eq. (3) we obtain

myey(e; — eq) =mye (ey —e;) . 4)
It thus follows that there are two solutions for static balance viz. the usual one [3]
¢=tG2m; i=1,2, (5)

and a new condition
e=t(Gmm)I2,  i=1,2. (6)

In the special case where m; = m, the two solutions of eq. (5) and (6) become the same. Whereas the former con-
dition is true exactly [3], it is not apparent whether the latter condition will hold for the exact two-body problem.
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