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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. 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 expansion of Rindler coordinate[9] is
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In this time, the tetrad @7, is
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The vector transformation 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
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2. Electro-magnetic Field in the Rindler space-time
The electro-magnetic field (1_E é) is in the inertial frame,
oA 5 -
E=-Vg——""B=VxA 15
¢ YR (15)
£ A
ox cot
- f a,8"
y{sinh( 05 ) 1 Yo cogh( )} 0 0
=~ ¢ 2 o =+ y{cosh(ﬁﬂv—osinh(%)}ij-
(14 8,&! ) co& C C c o0&
CZ

<

-[y{cosh( Oégo) 20 sinh(Z=2=— 05 JH1+ 239 =), + y{sinh(==— Og )+ Y0 cosh( OeZO)}Ai]
c c c? c c

f ay&’
y{cosh(==— 95y 1 Yo ginh( %S )y 0
—[ c c 0 - —;/{sinh(aOeg )+V—°cosh(a°§ )}—1]
(14 305 ) co& C C Cc o0&
CZ
[ sinh(Z2=— OC’C )+ 2 Cosh(aof JH1+ f )¢, + y{cosh(=2=— Og )+ - Yo sinn( Of )}A.]
1 d a 1 0A,
= [+ 22 &N, 1- : 16
(1+307§1)8‘§Z1 +02§ 7 (1+307§1)Ca§0 .
c? c?
op _0A,

YT oy oot



__0 8,&" 8,&" a Gl 8,&"
T [;/{COSh( - )+ Csmh( == ) M1 +02§)¢§+7{smh( =)+ Ccosh( - )IA.]

0 0
7{cosh(%)+ﬁsinh(a°§ )}
! ¢ ¢ ¢~ ¢ y{Slnh(aogo)+V—°c:osh(ao—9w)}i]/l2
(14 aosa) cog’ ¢ 9 c oL e

— (4 f Jy{cosh(Zee— 05 )1 Yo ginn( 28"y} 92

0A.
y{cosh(ao—fo) + ‘%Osinh(%_fo)} 5

1 0
(1+82§) c  cos
0A.. 0A,
+7/{S|nhﬂ@§) cosh—@f)}{— -]
o8 of
0A.
= y{cosh( £0) + smh(aog - 82 [¢§(1+a°§1)2]— L ——
c ¢ (1+ % g1) % O e
2 2
c c
0 A, O0A.
+ isinn(2 &)+ %o cosn(@E ) : _A
c c c " od o
a7
o3 A
0z cot

_ a0 05 at’ dy g : of a,&’
=3 [{cosh(Z) + Lo ginn(%e - )}(1+C2 &g, + yisinh(==—) + - %o cosh(Pe - —2-)}A.]

y{cosh(==— Oé ) + smh(aOéO)}

—[ ¢ ¢ 0 —y{sinh(ao—go) +V—°c:osh(a°—§o)}i],4 ,
. 8,&! ) co&° c c c oE
02

— (4 f Jy{cosh(Zee— 05 )1 Yo ginn( 28"y} 92



0 0 6/4
Mcosh(ﬁ) +V—°sinh(%)
c c c

1 0
(1+82§) co&
+7{S|nh4i§) cosh‘og)} —6/4’51]
c agﬂ o0&
_ y Lo a,&’° 1 0 ac'\ B 1 6/\53
= rlcosh(= &%) + = % sinh(2=)}[- 12 % o OE° lg.(1+=2-F] ok cago]
c? c?
0 A, 0A.
+ isinn(2 &)+ %o cosn(@E ) : e =
c c c o o

(18)

Yooy oz egt agd

g _0A _0A _0A _ 0A.

Y0z ox & ox

__ 0 : o‘f a,&’ dy g ao_fo of
=3 [sinh(222) + X0 cosh(Pee - )}(1+C2 &g + y{cosh( - )+ 2 sinh(22)14,]

C I 3
y{sinh(ao—éo) COSh(aOé:O)} 0 0

—[- ¢ 1 C - +y{cosh(%)+ﬁsmh(a°§ )}i1],4§3

a,¢é C c c c o0&

(1+=22)

c
_ ap Vo £\, A 0As
—y{cosh(?é )+ = sinh( - )}[853 o ]

£° - aé'\2 1 94
_ Kad 14 S0 _
ﬂsmhﬁf) Ccos - )}{—(1+%§1)a§3[¢5(+ 02 )] (1+ao§1)059to]
c? c?

(20)



W4 NS
y{sinh(==—) + ~% cosh(=>=)} 0
=[- c_ ¢ - +7/{cosh(%)+'/—0
(1+ e ) “ ¢ ¢
CZ

0 N 3,&" Gy o y&" of
_g[y{smh( %5 ) 4 Yo ogh(Pe - )}(1+?(§ ) +y{cosh(T) o0 ginh(%2 )14, ]

C

0 0A., O0A,
=y{cosh(@§ )+ Lo sunh(aOg H— - —1
c c c P

f 0A.,
+7{S|nhl€§) Coshaﬁf)}{— L 82[¢§(1+a°§ N ——
c c ay .1\ 0& C a,& | cos
C
(21)
Hence, we can define the electro-magnetic field (1_55 , éé) in Rindler spacetime.
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We obtain the transformation of the electro-magnetic field.
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The inverse-transformation of the electro-magnetic field is
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3. Electro-magnetic Field Equation(Maxwell Equation) in the Rindler space-time

Maxwell equation is
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Therefore, we obtain the electro-magnetic field equation by Eq (28)-Eq(35) in Rindler spacetime .
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4. Electro-magnetic wave equation in Rindler space-time

The electro-magnetic wave function is
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Hence, the magnetic wave equation is in vacuum
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The electromagnetic wave function, Eq(39) satisfy the electromagnetic wave equation,Eq(40),Eq(41)

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