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ABSTRACT

In the general relativity theory, we find the electro-magnetic wave function and equation
in Rindler space-time. Specially, this article is that electromagnetic wave equation is
corrected by the gauge fixing equation in Rindler space-time. We define the force in
Rindler space-time We find Lorentz force (electromagnetic force) by electro-magnetic
field transformations in Rindler space-time. In the inertial frame, Lorentz force is
defined as 4-dimensional force. Hence, we had to obtain 4-dimensional force in Rindler
space-time. We define energy-momentum in Rindler space-time.
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1. Introduction
In the general relativity theory, our article’s aim is that we find the electro-magnetic wave equation and

function and Lorentz force by electro-magnetic field transformations in Rindler space-time. This article
correct the article “Electromagnetic Field Equation and Lorentz Gauge in Rindler space-time” about the
existence proof of electromagnetic wave function and equation. We define energy-momentum in Rindler
space-time.

The Rindler coordinate is

2 0
ct = (E + £ sinn(2es)
a, c
c* 1 afo c* 2 3
x=FE-+&Ycosh(== )= y=¢£2 7= 1
(ao & (C) o y=£ 3 @)
Therefore,

cat =c cosh(ao—go)dioﬁ + a—‘; EN+ sinh(a‘)—‘fo)df1
c c c

0 0
ax = csinh(%)dﬁoﬁ + a—‘; EN+ cosh(%)dg1 ay =dE?, dz =dE® @
c

Hence,
1o _o¢1 o o @
cot ot coE® ot &'
a,&°
cosh(=>-) 5 a8 5
1 o —sin ( )_1
(1+30§) co& c o0&

o _o1 o oo
ox  ox coaE’  ox of

0
sinh(aOé: )
=— ¢ 0 Jrc:osh(a()fo)i
(1_,_3051) cog” c o
62

0 _0 0_ 0
oy o0& oz  oEd

Hence,

@)



1 0° 5 1
PR = a (aégo I3
Cz(1+?g§1)2
v=(2, 2 9 g, -2, 2 ¢

ox'oy'oz ¢ aE ag? o

The electro-magnetic field (1_5, é) is in the inertial frame,
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Hence, we can define the electro-magnetic field (1_55 , éé) in Rindler space-time [1].
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2. Corrected electromagnetic wave equation in the Rindler space-time
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Hence, Lorentz gauge condition is in Rindler space-time[1],
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Hence, the gauge equation is
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We can use Eq(10) as an electromagnetic wave equation because we can apply electromagnetic wave

function instead of the gauge function A to Eq(10) in Rindler space-time. Hence,
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The electro-magnetic wave function is
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3. Electro-magnetic Force in Rindler space-time
In inertial frame, Lorentz 4-force is
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We want to obtain the Lorentz 4-force in Rindler space-time. Hence, we define the force in Rindler space-
time.
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Hence, 4-force is in inertial frame
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Minkowski force is
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Therefore, Eq(34) is by Eq(31),Eq(36). Lorentz force F§ is in Rindler space-time.
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Therefore, Eq(35) is by Eq(31),Eq(36).Lorentz force F§ is in Rindler space-time.
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In this time, the transformation of electromagnetic field is[1]
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InEq(24), 1% is
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Therefore, Lorentz force F is in Rindler space-time.
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4. Energy-momentum in Rindler spacetime

In initial frame, energy-momentum is
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5. Conclusion



We find the electro-magnetic wave equation and function and the electro-magnetic force in uniformly

accelerated frame. We define energy-momentum in Rindler space-time.
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