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Abstract

This electromagnetic gravitational theory is a gravitational theory which is imitates the elec-
tromagnetic theery.

The gravitation in this theory is induced from the electromagnetic field containing “time
component” which is a new item, not a gravitation induced by general theory of relativity in the
weak field.

In this paper, we discuss and calculate “the system of equations” which appeared in the
above electromagnetic gravitational theory.

This system of equations corresponds to the system of general theory of relativity, and we
get the almost same values of the advance of perihelion and the shift of light which are caused
by the strong gravitational field.

This means that the principle of electromagnetics with “time component” is worthy of com-
parison to the principle of curved space-time.

Qur image in this paper is under the anti de-Sitter space. But this image is not so particular
about the discussion and calculations below.

Contents:
In§ 1 for psreliminaries we mention the equation of motion of Newton type.
In§ 2 we discuss the Newton and the Kepler type system of equations.

In § 3 we discuss and calculate ahout a typical case.

§ 1. Preliminaries.

We put Me =Gc—]l/[ as the gravitational constani, and then we have a system of Newton type equations to

which the electromagnetic gravitational force leads, as follows ; 2}
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d*r __ Mec r {dct Me (r dr)det
20 dr? Fz r(dr)z-i— r‘*( dr)

And the metric is the Minkowski's metric 45% = —det® + dr® = —dct +dx? + dy? + dz?,
We represent this system of equations by the spherical polar coordinate (#, 8, ¢), that is,
x=rsinf cosg,
y=rsind sin¢,
z=rcosd,

Then we get the system of equations of Newton type.

Theorem 1 {The equations of motion by the spherical polar coordinate. ) 2

The metric is ds? = ~ det® +dr? +7? (sin® 0d¢$? +df2} and the system of equations is

d%ct _ M dr dct L .
1 = - :
Jo dr? v dr dr (the direction of time),

. 2
(2), 477 _ Mc ({i’f) += {(r?;f) +(r sin @ dqs) ] -+{the direction of radius),
d ag - M¢ d . ?
{3} E(r?r—)= rb (f sin - ¢ )% %(%)(r%)——mfg (r smﬁ‘%f—) ---(the direction of longitude),

df opdb\_ . Mc( df\dct 1{dr . add | cotd [ df i
{d)g p= (:’sm& dr)_g pe (rdr) = r(E)(rsma?)+T(fdr)(fsmgdr)

-+-(the direction of latitude)

where underlined parts are complex terms,

We expect that all informations of cur main purposes are included in this system of equations.

§ 2. The Newton type equations of motion.

We consider the two-body problem concerned with the sun and the planet. Then the planet travels on the
equator of the sun. Therefore, we put ¢ =%— i£2 where £2 is a parameter relating to rotation,

Then we get a real coefficient equation, as follows;

The metric is ds® = —det® +dr® +¥* (cosh? Qd¢* — dQ*) and the system of equations is

(1) dict _ Mo dr det

gt = g dr de --(the direction of time),
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d _ Me{det ¥ . 1
(2) d7r _ '(m)ﬂ

wsho @Y _(,42Y | .. irecti i
(r cosh 2 dr) r i (the direction of radius).

{3) —d, (r’*' —a“éz ) ( lff —ﬂ';: —sinh Q—ﬂh_i )(ri‘ cosh Q—!i )---{the longitude areal velocity),
d d¢ Mg det dé

{ 2 g LG gté

(4) ('r cosh 2 ) ( A dr sinh 2~ i )( g ) *(the latitude areal velocity).

For holding a good discussion, we translate the above equations of Newton type into the equations of Kepler

type.

Theorem 2 (The system of equations of Kepler type. )

The system of equations is

{l).' a‘(.‘r

Ce » ---(the kinetic energy),

(2¥ i;i{r sinh Q) = —(%%)(Mﬂh Q—rcosh R g‘f; )cnsh!;’ (d;: ) -+(the structure of space),

-+« (the law of equal areas),

{3y (r’*%)z = (rg coshQ%)2 —(rz f:f )z =(?

@Y rcosh 2% = cosh &’ (= 0), 42— —C sinh &

o = S(smhsz d¢ MG)

det det -+~ (the internal rotation).

All the information in physics is contained in this system of equaticns.

We put the angular velocity ~5— '@ ‘/ (coshﬂ f?: (‘Lf )ﬂ the orbit speed g o
di Y 2 Co2 oM
v | _{_dar et Gf RN 1
andthcmamcquauon(d@) ( gtw) C"‘{ e’ (*).

We call Co, C the energy coefficient and areas coefficient respectively.

Proof

(i} The kinetic energy.

2
From the equation tiir? — Mg dr det ;)

dct \'d%t _ Mg dr . d
é ) dr?

2 Jog (QC‘)=K(&), therefore, we get the equation of the kinetic energy

v dr dr r
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dct Mg . Mg
T”rzi\/mﬂ( —={Coe v (1)" where e is a potential energy in the anti de-Sitter space and L’i@w in its
_ ,z)
¢

tangent space.

This equation (1) means the law of the conservation of energy, When we put the heights 7o, 7 and the speeds
N2
1120
)
" 2
O
c

-, where Mg =

Yo, ¥ at two points respectively, then

VRO ="

_1 (V”) +l(£)z +o= 7&4,%__{_
2\¢ 2\¢c Yo ¥

=

M,: M’C

GM
e?

This means the fotlowing conservation of energy

Ly - mM 1 vt — GM: constant ,
2 T2 %o

(i) The law of equal areas.

From the equation (3)x (W%)—(tl) X (rz cosh Q%) we get

2 2 2
(72%?) :(1'2 cosh%fm) *(rz%) = (C2--(3) (the law of equal areas),

{it The internal rotation.

d a9

From (3Y, we can put #% cosh Q- -=Ccosh& (20), r? o =—C sinh &',
2 ass
then— ¢ o o holds, (Cf ¥ =tanh @)
, de dct
r COShQTizT

Therefore, from the equation {4)—(3}, we get

The figure of an imaginary angle @

d . , hay— [ Mo det
p {sinh @ +cosh @)= ( 2 d

—sinh £2-= d¢ )(cosh & +sinh &),

dr ¥ dr

L4 (M(; det
dr  dr r¢ dr d

thga'z;b )e"’ ..d@ d —log e = (Mp dct —ginh 2 d¢)

SO = S(ﬂff ‘fg sinh Q%?) dr--{4} (the internal rotation).

(iv)
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The structure of space and the Minkowski's metric.

From the equations (3Y and (2)x 2(?’) —{1)x 2(%), we get

d a‘ct d dr) (Cz) 0
dr Tdr\ dr dr ’
This means the Minkowski's metric in the time-space. Therefore,

2 2 2
(%) f(‘;{) €7 = ¢ holds. And then (%) = —errirett -

By this equation and the law of equal areas 1’2% =(-(3Y, we get the main equation

12 ,
_fii { dr ¥ ot Cu
dd | \rd@ cr¢c?*

2 v u?]»:; in the tangent space.

Moreover by the (2)x SilthJr(?»)X—?l;cosh 02,

6;! z smh.QJr[T(r‘fi—Q)co sh 2 hzr ([2!? )COSh.Q

2
= (Mo det N b -y cosh.Q qb cosh @ [ 4L (1’@) sinh £ holds.
vt dr dr )\ dr

Therefore, we get

_dd_rz'?(r sinh ) :%{#(7 amh.Q)} K}L{f{ sinh £2+# cosh Q%}

fi z sth+—coshQ~&——+ sinh 2 CZQ ( %)+;L( ‘;Q )LOSh.Q

(ﬂff' det )(tanh Q-7 cosh@ 5% df )coshQ (‘fft ) {2) (the structure of space).

(A consideration of a special case)

This equation indicates a motion of free oscillation by Hooke's law, as follows;

d2 . My (det ¥, o d
W(T sinh ()= ~=£ (L) {r sinh Q—(r cosh.Q)zd—ft}.

7 dr
When the orbit is a circle and this oscillation is stable, the identity tanh 2 =» Losth—¢t holds, and this formula
decides the value of parameter £2.

We understand this parameter £2 is the rotating velocity.

From this identity and the relation 7(?, sinh §2) = smh 2+ cosh Q

d
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the relations —(?’ sinh£2)=0, = (1’ sinh £2) =0 and <" 7 cosh 2 a$ _ r@ hold.
a‘ l‘ det det
The last equation yield two important equations, that is,
d.Q
(i) Two parameters @, 9 are equivalent, because % = —%.
¥ cosh QE

(i} The compositicn of energies represents not simply the sum but the product of two energies, because we

put tanh £p = r cosh £2 g(ﬁ then we get
g _ L1 —
dr 2 RN
_{dr Y _ . dé Ry
\/1 (a!ct) 7 [(LOSthct) (dct) }
1 1

= (= cosh @-cosh §20).

\/1—(%)‘2 Jl (rcoshﬂgﬁ)

§ 3. The analysis and calculation of equations of motion.

We differentiate the kinetic energy (1) &gt Cue - by the angle of rotation @, d® = /{cosh £2d¢ ¥ — (dQ2)?,

Then we get the following relation to the potentials e + in the anti de-Sitter space and % in Its tangent space.

e‘""f" Mo d%
det \_ d Mgy Fo_ ¥
E;)—E(Coe r )f Co——d@ = CO__MGK

Therefore, we get the main equation in the anti de-Sitter

!
[ .
7 X

W (- 10\/’ Ty

The Anti de-Sitter space

space, as follows;

1 32
My N2 Med =~ . . Mo ,
dfg@’ =\~ chz(——C +g"f 2"‘%‘%—) (k)
et db r*

‘The main equation in the above § 2 theorem is the relation of the potential in the tangent space,

We differentiate this main equation (%)’ by the angular parameter @, then
Med+\ ;[ Mod+
’ ( e 4o ) a9 ( - g0 )
M, M, dl
= Mg? [(ZMG g"z e m%) e¥F (f—Jr—(é?Tez_c ——) 2Mge® ](—ﬁ) .

1
d*, M, M, 2 E "
+(+) = (M %’2 e fl)ez_rc' + (——é,7+-~%°2122$ wi)Mo 4 = .
e 7 dd rdd 4 7

(Mc Cz'i‘ +M(, ) 2%+2MG'

H
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. Ci z , 1
e (e S

Therefore, we get the following differential equation,

1 Lo ¢”
(3G pe \pge) | 1 ol
= 1 (8 25 | M
A C C r Co?
1*( F— F)MC

(e do)

This solution is an ellipse and contains a circle, a parabola, and a hyperhola.

( G )M.;
PR z 2 Mg
1 [3 C 1+ecos(\/1( Qﬂr--—' £ )MGZ'E_TCD)
2

" 1_(8%’2 252)

where ‘¢” is a constant of integration \ie, an eccentricity.

1
oM,
.

(Cf1.) The Schwarzschild metric ds? = 7(1 2’1{"‘? )ch : dr?+ r2 (sin*0dd? +do?)
1

corresponds to the Minkowski's metric ds® = —d ct®+d v® + r*(sin® Odp 2 + d6*)

2M

by the d'ef =, /1~ dei and the d'r = g
/ M(
a1y
. . 2
And the main equation in general theory of relativity is \/1 _leG dc; = éz + %)j - éM(; %
¥ ¥

And this is similar to the main equation (%) in this paper, therefore we can expect the same results

as Exampie 1 and Example 2 below.

Example 1 (The perihelion precession of Mercury)
M
We caleulate the period of the Mercury orbit with respect to the angle ¢ = e_'_f:@, as follows;

When Mercury travels around the sun, we get the period
2n

\/17(8%—2%)”&;2

Therefore, the advance of perihelion is

@ =

: Co’ e’ \pge
from the relation /1— S-C—2—2 “““““ )Mc;z-cp = 2.

2 —2r = 21 (M)Maz.
\/1 ( % CA)MG

We substitute the concrete value for this formula, as follows:

the light speed is ¢ = 2.99792458 x 10%m - sec™,
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the Newton's constant of gravity is G =6.673x 10" "sm® - kg1 sec"?,
the weight of the sun is M = 1.989 x 10™%g,
L — 1476.55m
Moreover we put 71 {(a pErlhe!ion) is 4. 60012 % 10"m,
72 (an aphelion) is 6. 98169 % 10°m,

Therefore, we get Mg =

¥ " 2 M, 2
This two values are solutions of the equation (%) =—c?+Coe’ 7 —% =0,

Therefore, the values Co(the energy coefficient) and C (the areas coefficient)satisfy following simultaneous equations.

2 Mg
%—Coae?‘_rf +et=0
1

M,
-~—~~Ca ¥ +¢? =0,6,C>0,

Then we get C=2.7129204353541553 x 10?2 -sec™?,
= 2.997924541779737 x 10°m +sec™'(~ ¢ : the light speed).

Therefore, we get the value of the advance of perihelion, as follows;

—pd
360 x 60 (min) x 60 (sec) x (%)Mﬁ x 415 (round)= 42.95626382458457"

(Cf2.) In general theory of relativity, the value of the advance of perihelion is

ZN Ms‘! =2 £ 5 (rad) = 43.03" (per 100 years).

_3Mg
ru{l—e

Example2 (The shift of light by the strong gravitational field. )

Generally, we put the speed #1 at the perihelion 71, then we devide the areas coefficient %2 =— 1% _ ¢

det

M,
by the energy coefficient == T /—c; = Coe _r'f', then we get the ratio LE
)
[

v -
i = ri— of two coefficients.
ol -2 F A
Cog™n

We put the radius of the sun Re = 6.955 x 10%% as the perihelion %1 of light.
And we take the speed v1 very close to the light speed. Then coefficient C and coefficient Co diverge to infin-
ity. But the ratio of two coefficients converges, as follows;

My

My
when 1 — ¢ (light speed), == ﬂ%"ﬂ n o> RoeFeo = R,

Therefore, the main equation converges to

The Electromagnetic Gravitational Theory

1
A Mcd}« e 2Me 1\ aMe
= — ¢ Re se r e r .
do e~ rdd "

And the orbit of the light is a hyperbola, as follows;

2Me i
Ro?
21—8—3"""2“ 1+ecos( -5t -cv)

Ro*

M,
weput p=e r @, then %

{A) When the light is at the point Re = (a perihelion),

2Me
1 _1_ R&® i 1m8M52. -
we get p=-"= [ 8M? {1+e) from the relation oz P =0
Ra?

Therefore, we get an eccentricity of the hyperbola, as follows;

| 8Mq? ”
_ Re? .. Ro - 1 = e 212301 x 10~ 6
€="9M, 13 Mo 2.35515 x 105 where e is

Ra

(B) When the light is at the point 72 (an aphelion),

2Mc .
2 .
we get _:;_ =%(1 —¢) from the relation 1—%?; ‘p=n,
T Ro?

Therefore, we get a value of the aphelion, as follows;

I_SMFE %
— R(t)z ‘_ @ e _ s g
'2_2_M,c2,.-_(1 )  2Mo(1- e) =15 Re = —6.95508 X 10°(< — Ro)
Ro

{C) When the light is at the point # — o (an asymptote),
2Me

1 Ro? SMg? .
we g‘etﬂ:(_o;:)ﬁ 1+e coa{\ﬂ— e qo) from the relation
Ra?

x <,r‘1—8££§2 <,

oy _8Me® N\ 1 _g. [;_8M¢® | x .1
.‘ws( 1 Ro? q:) e{(}.. 1 TP e e

z 1
.2 F
1 8 M -p‘——.:l:(g‘.;).'.p-'a:t—z ¢

Ro? /| _BMc?
Ryt

Therefore, we get a shift angle of light, that is,

L]

P2

L Ty )

i
f
I
i
[
I
|
1
I
X

2

The shift of light
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a1 2
2 &8 i e 1. 2M;
Ao =2 = — + — S =
i 148Mc;2 " ( /i 8M* ﬁ) \/;SMGE e " Re
Ro? Rg? Ra?
= ‘iR&= 8.49204 x 1075 (rad) = 1.75161”
®

{Cf3.) In general theory of relativity, the Schwarzschild metric of the light is
—d’et*+d r? -+ ri(sin® dé? + d?) = 0,

where the d’ct = 1,"IMZ—M—Gdct and the d’wzil—dr.
¥ 1ﬁ2MG

) . . Co . AMe _ 4x1476.55 _ 6 (Y ”
And the shift angle is 4Ms ¢ Ro 6.955 % 10° — 85x 1075 (rad) = 1.75".
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