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SOHWARZSCINLD'S METRIOQ GENERATED BY A BODY OF MASS m,
PERTURBED BY A MOVING BODY OF MASS wg

Istwin Hubia Atilla SARS

Abstract. Thispapier approaches che ransietion of the roordinate axes af coordinates
having 1he origin (0 in the centre of aapliedioal body of mass me in the mlerence point
with the origin O of & aphericed body of raes g, the aeraight line Y being the suppord
of the axes &F &' awwl 2. This translation being nwessoy, e atudying che influence of
the body with meass ma om that with mass my We assume thet the body of mass mg moves
copnsarel tn the body of mass we ot worwlial apesd 1
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1. MNotations.

Let ng cansider two spherical hoddies of mazaes my, and mg, respectively, relatively
fur-cff su thiat their shapes could be considersl spherical.

In chis case o references point can be chosen for both bodies, so that mass wep showld
be in the origin O of the system of axes £z and mass my should be in the origin OF of
Eher svstim of axes (x'y's

W choose the axes (Jx and ¥z’ on the straight line OO ;

Sehwerssehild’s metnics, associated with the body of mass my situated m the origin ol
chies refarencss point Cloyat.
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ure: the generalize] and geometrized spherical coordinates. The pecinetrized time and
mass have lengeh dimensions (in meters).
el |
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where inde ph showing that the respective megnitude 8 mmensured in phossiond units and
¢ nml (Frepresent 1he apead of the light aried thie iniversn] eonstant of gravity, respeclively.
T mass mp situated in che origin (7 of the axes of conrdinates (¥ @'y =t corresporuls

{he retrics
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In hoth cases, we will consider the meter a8 a leght unil. A point M from the space-
tine Tijverse has the Carcesian conrdinates G,y =, £} measurad from O vnch {2t 1217}

e from OF. We hiave netad the radial distanses by
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(e figura 1]
The reletinn betwern the Cartesinn cocrdinates aml the spherical ones 3z given by the

forertlas:
p = rooedcosd = r'eoed cosg’
o= roos fangd Yy = rood A sing' (6]
r=ran #=r'gnd
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(O the otler and

=4z
¥ (T)
Y=z
In the triangle M MY we have
rd = 41! - Fnreoea &)
But
rooal 180 - o) = —roosa =1, (%)

from (#) and (0F it results that r'@ = A2 Lp? | 9ge and replading @ from first formnda (6]
we et

¢ = B =+/a? | r? + 2arcosd r:c:ua-;n w10

An event coourving in the point A al the meanent tas,. measured aller the cleck in
A will be seen in ©F after the arrival of the luminous signal at the apeed of the light ¢ w
the moment &y, — £, s in ¢¥at the moment Lo, + 5. Passing to peneralized unita:

by =t+tr=t+7 (11)
and comsequently

ot r—E [12)
As z = o from (6} and (10}, it results
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wher:
F = sfa? v coe? 8 b 2oy o8 8 oos o (16}

As ' = v, from [6) and [15] also resulla that
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and
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2. The transcription of Schwarsschild’s metric associated with mass my, in

thae

coordinates from my

Supposing that mass ey moves as refervad to g, al & radial speed Vog that 18

dz Tolt

wiwers
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From the formule
' win @ = ren g
and differentiating the Tormubse {10).002),(16],(13} and [15], wm gt

dr' = dE = } |(a + roost coa$) Vet + (r + acosfcos b -
— e gin O eos e 8 = or cos fsin oo @

gl =t L odr — dF
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dF = = [(e +roméeos eVl + (v cosf b aoensd) ooafdr-
—fr + alrain @ cos g — ar cos #ain dd ]
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After the corresponding replacements in metrics (4], 6 2 demonstred Ve fallowing
I heorem

Theorem, ' The Schwarssehild 5 metric genembed by a body with mass iy 3 perinehed
by mondng bedy welk mass Ty writh roedind speed V0 oslinated of o distance o, it e
supprlereniory el
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wher
A=[F - (o +rooafcose) Vi + |E — [+ —ooos fensd )] drr et
3 ; : - (274
froor sim B oo gedf — ar cos #sin g og :
B=[a+reosfons )Vl + [r - aoos 8 ens b de— (251
— e ain oo gdf — ar cos B ain dd o
€ = (o + reosfeos SV rsin Bdf - aun Ao~ roosf ood §)dr o

—r [[a? + 1%} os @ + arcos Gl + eoat 4 — or® sin A oo 8 sin )

= fat reoadoos ¢V rcos sin pdb — @ cos i sn e — oo B oo gl
foainfaine of + rioedf +rio —r)ens# oo fcoa ! dil - A
_reosé farcos(1 + cos® ¢} + {a? + r?ous? #) cos & do

Menrics (26) showa s the modificationa that hewe heen broght about by the body of
mass myg of the spaoe-time seen from the body of mass my,

The bady of mass mg woves of b radial apead o, rompared e the body of mass m,.
[t ur case, mukries (2.6} diferens from the correspunding metrics (16) from the preving
paper for the static case. coly hought the temparary womponents by which alse inclwle
r indives

puviat)
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