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ABSTRACT
In the general relativity theory, we find the electro-magnetic field transformation and the
electro-magnetic field equation (Maxwell equation) in Rindler spacetime. We find the
electro-magnetic wave equation and the electro-magnetic wave function in Rindler
space-time. We treat Lorentz gauge condition in Rindler spacetime. Specially, this
article say the uniqueness of the accelerated frame because the accelerated frame can
treat electro-magnetic field equation.
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1. Introduction
In the general relativity theory, our article’s aim is that we find the electro-magnetic field equation in
Rindler space-time.

The Rindler coordinate is
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Therefore, the transformation of the electro-magnetic 4-vector potential (¢, A) = A% is
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Hence, the transformation of the electro-magnetic 4-vector potential (¢ A) in inertial frame and the
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eletro-magnetic 4-vector potential (¢§ , /45) in uniformly accelerated frame is

1 0°
(C—zﬁ—vz)¢ = 47£'p
1 62 o\ A 47[ <
L9 vy i=TF
(02 ot? ) c’
= ax“
4-vector (Cp, J)= Lo 7
T
B a,&° 8y .1 N
¢ = Cosh(OT)ﬁ + C—g &g, + smh(OT)Afw
0 0o
- cosh(a‘f ). + sinh(%)/@
Y- N a, .1 a,&°
A = S|nh(°T)(1+C—g§ )¢, + cosh( Oc JA,

8,80 . a,&% . -
= sinh( Oc )p: + cosh(OT)A§1

A 2/49&2:/452,/42:/43:/43 ©)

o4



1
—(1+_32‘f % 0
g = 0 1
0 0

0

O

u
e‘ne,” =90% ,

b
eaﬂe vl]ap

HO

000
100
010
0 0 1

=9, > AnA=g

€,€," 00 =1y —> (A ) gA" =(A) A nAA" =1

& =1"g,,8," > (A AnA=A=nA) g

(10)

0 1 0
oot cosh(aof )(1+30§) sinh(%) 0 0ffcae
c
ax L a . ans! a,&° o/ 4
= h(=2 1+ 02 h(==—=) 0 0
o sinh( C)(+cz) cosh( C) oz
o 0 0 10| g
0 0 0 1
ca&®
1
aE?
o/
cosh(ao—éo) sinh(ao—(’go) 0 0|(cgko
CO CO CO/;
. 8,8 a,&
= h(=2=— h(==) 0 0 A
Sln(c)COS(c) g
0 0 10| g
0 0 0 1

(11)



coE?  coE°
cot oX
a§1 851
o = g | @t
ox* o5~ 9&
cot oX
653 aé:S
cot oX
0 0
cosh(%) sinh(c%f)
1 - 1
1+25) e
_ c c
—sinh(ﬂ) cosh(ﬂ)
c c
0 0
0 0
10 1.0
cof c o0&’
) 9
ox | i OE" | arva
o =(A") 5 =(A4")
oy 0&?
0 0
oz o
0
COSh(%)
c
a,&!
(1+ 212 )
0
= sinh(a°§ ) 2, &0
_ 01 cosh( Oc ) 00
(1+ éi;fz)
0 0

(12)



1 0
0 0 c o0&
coshé’é) —sinhﬁ‘%) 00 85
0 0 AET
=|-sin Oj) Cosbfé) 00 ag (13)
0 0 1 0|| 32
0 0 0 1 0
o&°
1o _oe1 o o o
cot cdt caE® oot o'
a,&°
cosh(—=-) 0
_ aé ca(igo —sinh(aogg )6%1
(1+—=2-)
c
0
:cosh?c(;léo)c — — inhi“%)a%:1
o _cg"1 o a0
ox  ox coaE’  ox of
o a,ér
sinh(=2=-) 0
= 61 80 +cosh(a°§ )i1
(1+30§) coé c o
62
0 0
——sinh(%) aA +Cosh(£) aA
c & c of

0_0 _0 0_0 _ 0
oy o£2 oE* o0z og B
2
- A A
¢ i+ gy % ¢ o
C

=~ 0 0 O — o o0 0 = 0 o0 0
V:(_,_y_)y V§= 17 o’ 3 1V$= 21 2o’ 23
ox oy oz o' 8% b& o0& 05" oS

(14)
2. Electro-magnetic Field in the Rindler space-time

The electro-magnetic field (1_E é) is in the inertial frame,
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Hence, we can define the electro-magnetic field (1_55 , éé) in Rindler spacetime.
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Hence, Lorentz gauge condition is in Rindler spacetime,
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3. Electro-magnetic Field Equation(Maxwell Equation) in the Rindler space-time

Maxwell equation is
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Hence, Eq(36-ii) is invariant about Lorentz gauge transformation in Rindler spacetime.
Eq (36-iii) is
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Hence, Eq (36-iii), Eq (36-iv) are invariant about Lorentz gauge transformation in Rindler spacetime.
Hence, the electro-magnetic field equations(Maxwell Equations) in Rindler spacetime are invariant about

Lorentz gauge transformation.

4. Electro-magnetic wave equation in Rindler space-time

The electro-magnetic wave function is
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B, =B,sn® B, =8,sn®,B, =6,,sin®
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Therefore, electro-magnetic wave function is
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The electro-magnetic wave equation is in vacuum
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Hence, the magnetic wave equation is in vacuum
= a - = a 1 =
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The electromagnetic wave function, Eq(38),Eq(39) satisfy the electromagnetic wave equation,
Eq(42),Eq(43).

5. Conclusion



We find the electro-magnetic field transformation and the electro-magnetic equation in uniformly
accelerated frame.

Generally, the coordinate transformation of accelerated frame is

2 0
0) cz‘=(c—+§1)sinh(%)
a, c
2 0 2
X:(C—+§1)cosh(%)—c— y=&,z=¢£° (44)
aO c 0
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o ay .1 a,&’ c? 2 3
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2 D(sz) (c)aoy525 (45)

Hence, this article say the accelerated frame is Rindler coordinate (1) that can treat electro-magnetic field
equation.
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