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Theusualcondition for staticbalance,for two bodieswith massesandchargesmi andei (i = 1,2),is ei = ±G”
2m

1.
From a post-Newtoniananalysisof thetwo-body problem,analternateconditionfor staticbalanceei = ±(Gm1m2)

1~2
hasbeenfound.We do notknow if this condition is exactbeyondthepost-Newtonianapproximation.

Thetwo-body post-NewtonianLagrangianwith electricchargein generalrelativity,[1], £ say,may be written
very simply in the center-of-masssystem[2]. Let m

1 ande1 (i = 1 , 2) denotethe massesandcharges,G thegravita-
tional couplingconstantandset r — r2, v V1 — v2, .i = m1m2/(m1+ m2), andM=m1 + m2. Thenit is found
[2] that

~ ~+!~~+Ii~.(vr)
21 !G2pM2+~le

2M G(e~m2+e~m1)
r [ 2 Mc2 2 M c

2r2 j 2 c2r2 c2r2 — 2c2r2

In orderto havestatic balancefor all r we requirethat v = 0 andthat the static hr termsand the static hr2
termsmustindependentlycancelout in theexpressionfor £. Wethusmusthave

e
1e2= Gm1m2 (2)

and

e~m2+ e~m1= 2e1e2(m1+ m2)— Gm1m2(m1+m2). (3)

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

m1e2(e2— e1) = m2e1(e2 — e1) . (4)

It thus follows that thereare two solutionsfor staticbalanceviz, the usualone [3J

e~—±G’/
2m

1,i=1,2, (5)

anda newcondition

e1±(Gm1m2)
1/2, 1=1,2. (6)

In thespecialcase wherem
1 = m-, thetwo solutionsof eq.(5) and(6) becomethe same.Whereastheformer con-

dition is trueexactly [3], it is not apparentwhetherthelatterconditionwill holdfor theexact two-bodyproblem.
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