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BCHWARZSCHILID'S METRIC GENERATED BY A BODY WITH MASS
m PERTURBED BY A BODY WITH MASS w0 FROM A FTXED
DISTANCE

Istwwin Huba Atilla SASS

Abstract. Ths Jraper :1.||||r||:1.-f"|‘|-e"~r- Lhe rneslifiestnnm o 'r|:|.'||.i'.'1i_'.r muskries of '\,'[,:uhr_'riull
svinetry generated by o body of toses vy doete's for off sphericsl desls with che translation
nf the reference frame (' r'y z'with the origin in m; 8 done in the reference feame (rgz
withy the origin o e .

The stringht line (N} being the support of the axes (¥2" and Jr. In the present case,
chimtaners O = 5 s ransidere] cansianl o fme

MSC: 8320

Keywords: apace-time metrics

The translation of the axes of coordinates

Tt ug eonsider two grherical bodiss of mass mep amd g ailuace] al a fweerdl distanoe
i mnch bigeer than cheir cadii.

In this cose w reforenee fracoe can be chosen for both bodies, so that mesas g ghould
be locatad in che origin {3 of the aystem of axes oy, and mass weg shoubil bae o the
origin £ of the ayatem of axes () 'y’ ="

A apherical bndy of mass wog siluatel in the r:-rjgi]:. f the referonies frame ryizt
determines o Schwarsschild metries in its ecerior 1.
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10



are the geometrized generalized spherical chordinatea. “The gromeet riwe] Lime and mass
have length dimensiong {in meters).

where index ph shewe ws that thie respective magnitude i measured ino physical units whils
¢ and Greprosents the apead of the lipht and the universal eonetant of gruvity, respectively.

The body of muss wmy with the mass centor situadedd in 1he origin of the refercoe: poind
"2 leterminess the metrics
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The lengeh unit in both cases in the meter measured by a for all oheerver.
A point M from the space-tine Universe has the Cartesisn coordinates [f, x5, 2]
measured from O and (P, 2, g, 2™ from 072 W luwer natedd the radial distonces b
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Betwern the spherical coordinates and the Cartesian eoordinates of the ten referonce
point ther: s the relationschip:

¢ = reoel cos ¢ £ = e # eone
y = roos Asing y = r' coal sing (G}
z=rsind # = ¢l ain §

Tt ix 1o be notice that:
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By applving Pytagoras’ gensralized theorem omler the crigomometrios] form in the
trhangle MUY, we have

r'? = a5* + ¥ < Dot oo n (%

1o resn] 12

P = E= a4 v% 1 2or coaf ona b (9}
An ovent ogeurring an the poing M oab, the mement $ay,, messured after the clock in
M, will be seen in O sfter the arrival of the luminous signal coming with the speed of
lml'l.t ¢ at the moment ‘If:,,h - :—_, and in F at che moment I;-.h -L TT Tn |._11.:||1z'.11| rigel urnits
by =t r =441 (16
of which

f=t+r-F [11]
Ms oz o 2 from (6] wad (D) results
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F = 'o? +v2008? & + 2ar ons 8 o6 g 113

Tn the same way, from " = 3 andd (G} and (13} we have
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The passing of Schwarzechild's metrics associated with mass = to the
coordinates associated wilh the reference point with the origin in my

Let us suppaose, for the simplification of the celoulations, thar & = 6 —constant in
time, Theredors

o P
=1 |
= (15)
Diferentinting the linking relations {03, [{11], {12, {13, {14} and replacing Lhe migmi-
budes by prime ' ], in metrics (4) we get the metric ded.

The resulta Dbtﬁ.m.ﬂ-:] in Ehis vy we unified in the E'uﬂw-jng theareim.
Theorem. The Sehwarzschild®s seteics generafed by o body weth tmoss my 18 pertaried
by @ Doy vl woss iy sfuated ot o fleed distance o) wetlc the supplementary et

s = hgyekr'det oe hggdt? 4 feyy il E + hgad? 4 R 4
+2hyg) didr + Wrppcitelsh + Zhasdidi+ {16)
+2hyadderdl + hygdrde + Dhgadfedi

where the metres ded ore eTpressed én the cpordinabes corresponding ko Hhe laence
ayatam Cheye. where By, ore expressed as follows:
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