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QELATIVISTIC  TiMmwe FORMULA

Damour and Deruelle {36, 47) proved that it is possible to describe all of the in-
dependent O(v?/c?) timing effects in a simple mathematical way common to a wide
class of alternative theories, This made it possible to revert to a theory-independent
analysis of timing data, and led to the possibility of working within a strong-field
analog of the PPN formalism, the so-called [37] “parametrized post-Keplerian” ap-
proach. The part of the Damour-Deruelle phenomenological timiag model describing
orbital effects reads

t— o = FIT (%5 (P71 (77N } (2.12)

: !
where t, denotes the solar-system barycentric {infinite frequency) arrival time, T the

pulsar proper time {corrected for aberration, see below),

{p*} = {Po, To, €0, w0, Zo} ‘ (2.1b)
is the set of Keplerian parameters,
_l_ {s7%} = {k,7, Pir 5,80, 8,8} ] (2.1c)
the set of separately measurable post-Keplerian parsiueters, and
{¢"*} = {5., 4, B, D) (2.1d)

the set of not separately measurable post-Keplerian parametera. The right band side
of Eq. (2.1a) is given by

F(TYe=2 DT + Aa(T) + Ap(T) + &5{T) + 24T, (2.22)
Ag=zsinwlcosy — ¢(1 + &)+ z[1 = (1 + &)*)'/* cosw sinu (2.2b)
Ap=-sinu, {2.2¢)
Ag=—2r In{l — ecosu — 3[sinw(cosu —e) + (1 - ¢*)*/? cosw sin 4]} ,(2.2d)
Ax=Afsinfw + A,{u)] + esinw} + B{coslw + Adu)) +ecosw} (2.2¢)

where - o
=1+ (T —To), (2.3a)
e=co+ (T —To), (2.3b)

aod where A,(u) and w are the following functions of v,

14 e 13 u

— = - 2.3

Afu)=2arctan [(1 — tan 2] . (2.3¢)
w=uwy + kA u), (2.3d)

and u is the function of T defined by solving the Kepler equation

_ T —To 1. (T-Tu)*] 5
_ - _rpfL=28y |, 3
y—esinu=72r [( 7 ) 55 B (2.3¢)
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Fig. 3.2 Equivalvnce princple violation: The Figure shows the relative mation of froe muasses whore il
ratioonr ertial mass to gravititroosl mass d'epend.u on the composition of the masses. ['hseses teer mas
cvreired oy Ninear magnetic bearmngs and sensing circuits. Hers, the Equivalence Principle vioian: .
Hsars "1*" arhital frequency. In the normat mode of operation the spacecraft would be spun abs o
vos peerbeneliuddar to the orbital plage at a pon-integral multiple of the arkital frequency, stofoy the B
it .'Jn,-MJ.-,'r tor fhe spin-frequency = the orbital frequency {depending or the spin sense].
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Pl profest of motion in New tonian and Edrsteinion grariny |R3

accelerations. Then each body must satisfy the following equation of motion
{Damour and Deruclle. 1981 Damaur, 1982}
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The two parameters m and m appeaning in egs. (134) (161} are the
‘Schwarzschild masses’ of the condensed bodies. They are two constanis T ™Y
which appear in the external gravitational field. in which are hidden many
internal structure effects {see the discussion of the ‘effacement of internal Py p——

structure” i Section 6.14). On the other hand. the spin tensors undergo a slow
evolution fon the post-Newtonian time scale. j.e. £. 7 times the orbital
period) which is also obtained in the Einstetn-Tnleld-Holfmann Kerr-type
approach {Clamour, [952, and relerences thergin). Introducing. o fu Schuff, 2
suitable spin-vector, §. associated with S_.. the Juw of cvolution (*spin
precesston’) reads for the first body (ser also references in Section £.13.7)
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