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The problem of motion in Newtonian and Einsteinian gravity 183

accelerations. Then each body must satisfy the following equation of motion
(Damour and Deruelle, 1981a; Damour, 1982):

a'=Ay(E—Z)+c 2 AYE -2, 0,0+t AL (E -2, 5.7.5.3)
he2AE 2,0 8)+0E™), (154)
with _ 4/\
A= —Gm'R™*N',
Ay=Gm'R™{N'[ —v? 202 4+ 4(u0') + J(NV')? + S(Gnr/R) +4(Gm'/R)] “DRESSED
) AND) -3, (156) . MAMES”
=B:;+ci,+Di, (157) N COR PO RATIN G

Biy=Gm'R™}{N'[ - 20"* + 4’ *(vv') — 2(0t') + 203 (Nv')? + S/ AN )2 STRONG-SELF-Fikep

—6{'—’”')(””'1’-‘aﬁ(Nv’J“+lele<—‘ft- +3v"? —3(w')+F(Nv)* E FFECTS
—39(No)(NV') +42(Nv')?) + (Gm'/R)(4v/% —8(ut') + 2(N)?
—4(Nv)(Nv')—6(Nv')?)]
(' —v")[03(NV') +40"2(Nv) — 50"} (Nv') —4(v’)(Nv)
+4(vv')(Nv')—6(Nv)(Nv')2 +3(Nv')? )
+(Gm/R)( =% (Nv) +35(NV)) + (Gm'/R)(— 2(Nv) = 2(Nv')]},  (158)
Ci=G>m'R™*N'[ —5m? —9m'> —Pmm'], (159) -

Df;—(sm+2§f)(v‘ v"}( ) (2g+2§j)[u ")( ),(160} 8 -
i ' GRAV(TATIONAL

__arzc_'_ - / -
/ =4G*mm'R~3{Vi[ - V2+2{Gm,fm 8(Gm'/R)] RADIATION

)

+1r\r'uw}[:w2 6(Gm;’RJ+3[Gm,fR}]} (161) DAHPH'}G.

“The two parameters m and m' appearmg in eqs [154}—[ 161} are Ihe
‘Schwarzschild masses’ of the condensed bodies. They are two constants : ’?"—""'—""‘\
which appear in the external gravitational field, in which are hidden many r_t R

internal structure effects (see the discussion of the ‘effacement of internal | ———.
structure’ in Section 6.14). On the other hand, the spin tensors undergo a slow EF EECT OF
evolution (on the post-Newtonian time scale, i.e. B2 times the orbital .
period) which is also obtained in the Einstein-Infeld-Hoffmann-Kerr-type | P pA oA Fi6¥
approach (Damour, 1982, and references therein). Introducing, a la Schiff, a BE GRA piry
suitable spin-vector, S, associated with S, the law of evolution (‘spin ' 5
precession’) reads for the first body (see also references in Section 6.13.2) | /7 4F €L C

ds [ Gm' - .. = 1
a [ IRz Nx(i r—2¢ )]x3+0(c—;1). (162)
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Fig. 3.2: Equivalence principle violation: The Figure shows the relative motion of free masses where the
ratio of inertial mass to gravititional mass depends on the composition of the masses. These test masses are
constrained by linear magnetic bearings and sensing circuits. Here, the Equivalence Principle violation signal
appears at the orbital frequency. In the normal mode of operation the spacecraft would be spun about an
axis perpendicular to the orbital plane at a non-integral multiple of the orbital frequency, shifting the EF
signal frequency to the spin-frequency F the orbital frequency (depending on the spin sense).
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CONCLUSI(BMS

THE NEW GRAVITY FRONTIER
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