LETTERE AL KUOGVO CIMERNTO vor. 19, w0 1 23 Luglic 1077

Periliclion Precession for the Charged Two-Body Problem

in General Relativity.

B, M, Bakker

Depavtrrent of Physies and dstronemy, The Unfversily of Alabome
Ulndvevaity, oA, 20486

R, B O Coxyen,

Dhepartiment of Physics and Aslronemy, Dewisione Stale Undvorsily
Baton Kowge, Lo.. TOR03

frigewito i1 14 Marza 1HTT)

The possible exietence of charged Dlack Toles 4 has motivated us fo earry oud s
dedailed study of the bwo-body problom with clecteie charge in general relativity, The
praflem = also of theorelical interest (5). O parciienlor interest iz the ealealstion of
fhe peeibelion precession 8%, Phis may be devived by starting with Uhe Lagraugsian (9,
to ovder ¥, in the conter-ofanass aystem (2. Denoling e mass, aliacge, posilion and
veloeiby of each of the two bodies by s, e, e and 2, rospeelively (8= 1, 2); relative
positions and velecities by r=r—rp and » =1 . vespeetively; and the grovi
Leebivnal conpling constand Ty @ we find that fhe vse of o eo-ordinate trangformation
crahles ws toowrite the Lograngian 27 in the simple form {1}

{1} = b Qe bt et — k6 e oty — F RGO M2 ety
whore

{2 = — e e fmom,

[ by =1 def o,

[k} =1+ § [T

[(vy b= +p/ M2 28— 2,

i3] M o=y -y,

{7 o= gyl g - g}
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Now using the same techniques we cmployed Toe the wneharged two-body problem (7],
wi obdain
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where g ig Glhe somimajor axis, e is the cecenbricily, @ i Lhe aversge orbital angular
viloeihoy, ane j is 0 unit veclor in pher divcekion of (e angular momentom L. Lo ensure
a bonnd orbit we must ave 0 = 00 The vesull Foe £2% pan bo easb into dillerent formes
by nsing the relations
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where T ir the orbital poriod,
In the parlienlar case when ¢ = e, &, we ablain
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which iz the result of Robertson (%) and ourselves (7).
Wlen 6 = 11, we obbain

13} 2% .,
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whoete # e, 0 beesnge The orbit mush be bonnd. Bqualion (13} is the bwo-Body general-
iention ol the sane-body o Sominerfeld (7 vesulf and vedoees (o the Sononeefeld rosnlt
ander e laroeanass approximalion my Sy, A e detailed disoussion ol this work
will appoar elsewhers ).
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