THE PERITHELION MOTION AND DEFLECTION OF LIGHT

A, L, Meura

The object of this paper is to find the peribelion motion and deflection
of lighl by the approximation method.

1. Introduction. EppingTon [', 88] solved the equations conneeted with the
motion of the one hody problem, to prediet the perihelion motion and deflee-
tion of light. InrELD & PrEBamski [?, 144] derived the same result for the peri-
helion motion by the BE.L.H. approximation method.

In the ease of small velocities we have shown that the above results can
be obtained by using a particular solution of EmstrIN’s gravitational equations
Guy =0 for an isolated particle. The deduction is exiremly simple.

2, Perihelion Motion. The particular solution of EinstEIN’S gravitational
equations Guy =0 in the isotropie coordinates is
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Putting r, =—r in (2.1), we have

Choosing coordinates sueh that the planet moves in the plane ¢==/2, from
(2.2), we have :
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Following Toman [, 208], we have
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On using (2.4), (2.8) yields
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Neglecting the cubes and higher powers of the small term mfr, we got
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Using the Law of Conservation of Mementa, which in the pelar coordinates
system (r, ¢) 18 '
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and putting
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Differentiating with respecf to ¢, we get the following equation for the peri-
helien motion
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Solving (2.10), we get
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Using the relation
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in {2.11), we get the well known formula of InFELD & PreEBansk: [?, 147]
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which represents the perihelion motion of a planet.
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3. Deflection of Light. For the motion of light
(3.1) ds — 0.

Using (4.1) in (3.3), we have
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where square and higher powers of the small quantity mfr are neglected.

Using (2.7) and (2.8) in (2.2). it reduces to
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Neglecting the small relativistic expression 4mu, from (3.3), we have
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(8.4) gives that the path of light ray is a straight line. Let the distance of
the light-ray from the sun he R; from (3.4), we have

(3.5) h=R.

Differentiating (3.3) with respect to ¢ and using (3.5), we have
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Solving (3.6), we gel
(3.7) o= 2{’;(1—!—‘005 q))

In rectangular coordinates x—=rcosg—={(cosp)/a and y—r sing={(sin ¢)/u,
(3.7) takes the form

(3.8) x_R—z—an12+q2

The second term measures the very slight deviation from the straight line
x = R. The asymptotes are found by taking gy very large compared with x.
(3.8) then becomes

(8.9) x:R—%’”H ¥)-

Therefore, the small angle hetween the asymptotes is 4m/R, which is a well
known result due to Epvineron {1, 97],
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OZET

Bu yazida, Genel Relativite Teorisinden, perihelion hareketi ve 1gifin

deflelkksiyonu f¢in bilinen ifadeler. yaklagim metodu ile elde edilmekiedir.




