International Journal of Advanced Research in Physical Science (IJARPS) “~
Volume 7, Issue 10, 2020, PP 8-14 m
ISSN No. (Online) 2349-7882

www.arcjournals.org

Gauss Symbol and Unification of Gravity and Electromagnetic

Field in Reissner-Nordstrom and Kerr-Newman Solution

Sangwha-Yi*
Department of Math , Taejon University 300-716 , South Korea

*Corresponding Author: Sangwha-Yi, Department of Math , Taejon University 300-716 , South Korea

Abstract: Solutions of unified theory equations of gravity and electromagnetism satisfy Einstein-Maxwell
equation. Hence, solutions of the unified theory is Reissner-Nordstrom solution, Kerr-Newman solution in
vacuum. In this careful point, Einstein gravity field equation’s energy-momentum tensor has two sign.
Therefore, according to the solution, the sign is treated. We found in revised Einstein gravity tensor equation,

the condition is satisfied by 2-order contravariant metric tensor two times product and Gauss symbol..
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1. INTRODUCTION

This theory’s aim is that we discover the revised Einstein gravity equation had Reissner-Nordstrom
solution and Kerr-Newman solution in vacuum. In this careful point, Einstein gravity field equation’s
energy-momentum tensor has two sign. Therefore, according to the solution, the sign is treated.

First, new symmetric revised Einstein gravity field Equation is
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Gauss symbol [x]is the greatest integer that is less than or equal to X. For example,
[3.141592]1=3, [2.71828]=2, [-0.802]=—1,... 2

Hence, new term is in Kerr-Newman solution,
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We take covariant differential operator,
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In this time, in Kerr-Newman solution [4]
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If g% =V, the vector transformation is
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Therefore, if the coordinate is not the spherical coordinate, the covariant differential of g% = — s

still zero in the changed coordinate

2

2. THE NEW REVISED EINSTEIN GRAVITY EQUATION AND REISSNER-NORDSTROM SOLUTION

In this theory, Eq(1) can change the following equation. This time, energy-momentum tensor’s sign is

minus in Einstein equation in Reissner-Nordstrom space-time,
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In this time, in vacuum, Eq(10) is in Reissner-Nordstrom solution.
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Reissner-Nordstrom solution of Einstein-Maxwell equation is
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The proper time of spherical coordinates is
1
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If we calculate,
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Hence, we obtain this result.
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If Eq(21) inserts Eq(16),
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If we solve Eq(22),
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Therefore, in vacuum, the spherical solution of the revised Einstein gravity equation is Reissner-

Nordstrom solution.

2GM  kGQ* 1 dr?
dr’ = (- —+ 2Q4 Mt —— = +rde + 1 sh 0de’] (24)
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3. KERR-NEWMAN SOLUTION AND NEW REVISED GRAVITY FIELD EQUATION
In this theory, Eq(1) can change the following equation. In this time, energy-momentum tensor’s sign
is plus in Einstein equation in Kerr-Newman space-time,
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In this time, in vacuum, Eq(25) is in Kerr-Newman solution,
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We think Kerr-Newman equation and solution.
Kerr-Newman solution is
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Hence, Kerr-Newman equation is [5]
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In this time, for proving Eq(28)-Eq(33), Maxwell tensor equations of Einstein-Maxwell equation are
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In Kerr-Newman coordinates, if we calculate Eq(34) of g .,g,, by g, [4,7]

8nG 2G v 1 -
=— @ F,F" ——9,F . F")
ot ob M g 7 Hopo
8nG 871G 2G et 5 5
= 4 Ty = 4 Ty = 5 (gaoFmF ~ 95 B —2E7))
c c c 4
2G 2 2 oo 2, 2 G o’
=— 9y 59306 —E)) =7 B +ET)g,, =k gy
o 1 1
= Ag3o =D Vi _Ag3o Vi Ago3 4 o3 =D 4
P P
Q(Ff- dco¥ 2Qar cosé
E=FK,=-FR,= 2 , B=Fy=-F;, = 2
P P
2
BZ+E2=9T (35)
P

In this careful point, if we calculate Eq(34) by g, ., the calculation is wrong.

In Kerr-Newman coordinates, if we calculate Eq(34) of g [4,7]
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In Kerr-Newman coordinates, if we calculate Eq(34) of g, [4,7]
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In Kerr-Newman coordinates, if we calculate Eq(34) of g, [4,7]
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According to Eq(35-39), in Kerr-Newman solution, the electromagnetic energy-momentum tensor’s

formula is equal with the new revised Einstein equation’s added term of our unified theory. Hence, we

know if we solve the revised Einstein’s equation, we can obtain Kerr-Newman solution.

4. CONCLUSION

We found the revised Einstein equation of unified theory (the gravity and electromagnetic field).This

theory’s strong point is 4-dimensional theory. This theory is different from 5-dimensional Kaluza-

Klein theory. But as the method of describing universe, Einstein normal gravity equation is equal with
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the revised Einstein equation of the unified theory because the electric charge has to be zero. .
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