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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 treat
Lorentz gauge transformation 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 Rindler coordinate is
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Therefore, the transformation of the electro-magnetic 4-vector potential (¢, A)
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Hence, the transformation of the electro-magnetic 4-vector potential (¢ A) in inertial frame and the

eletro-magnetic 4-vector potential (¢§ , /45) in uniformly accelerated frame is
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4-vector (Cp, J)= Lo
dr
Lorentz gauge transformation is in Rindler spacetime,
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Lorentz gauge fixing condition is in Rindler spacetime,
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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,
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Hence, we can define the electro-magnetic field (1_55 , éé) in Rindler spacetime.
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Lorentz gauge transformation is in Rindler spacetime,
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Lorentz gauge fixing condition is 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

E,=E,B,=8,

E, E,
B.|_,8,
E. E,
B.; B,
8,E°
cosh( Oc ) 0 0
0 0
| 0 cosh(%) sinh(%)
H™ = 0 0
0 sinn(%2)  cosh(%S)
i c c
~sinh(%s ) 0 0
c
E,=E,.B, =5,
0 0
E.=E, cosh(%s) - B, sinh(%5-),
c c
0 0
B. =8, cosh(%25) 4 £, sinh(%5)
c c
0 0
E.=E, cosh(%s_ )+ 8, sinh( &5 )
c c
0 0
B, =8, cosh(5) - E, sinh(%)
c c

sinh(ao—go)

0
0

cosh(

— sinh(

30_50)

C

50_50)

C

0

0

cosh(

30_50)

(31)

(32)

(33)

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 (35)-Eq(42) in Rindler spacetime .
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Eq(43-i) is invariant about Lorentz gauge transformation in Rindler spacetime.
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If we apply Lorentz gauge transformation to Eq (52),
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In this time,
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Hence, Eq(43-ii) is invariant about Lorentz gauge transformation in Rindler spacetime.
Eq (43-iii) is
vg-ég=§§-(§5Xﬂ§+§§xv§A)=§§x§§-/z§=O (56)
Eq (43-iv) is
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Hence, Eq (43-iii), Eq (43-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

E,=E,sin®.E, =E£ ,sinD £, =£,,SIND
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In this time,

cz‘:(c—2+§‘)sinh?(ocio) , X=(C—2+§1)cosh(ao—§o)——

a, a,

y=£&,z=¢°

C

(58)

62

&,



2 2
&£ - < tanh( ct =), ¢! —\/(X+—) _er LS
ao C 0 30
X+
4
lim E% = lim ctanh” (L‘)z)/a0 lim ctanh~ (cz‘ao)/ao =1lim c 1
a,—0 a,—0 a, X + ¢ a,—0 a,—0 aol‘ 5
1- (%)
c
a, a, t’ 8y o
lim&" = lime®(,[(1+ =2 X)* - —1)/ao_llmc( (1+=2x)° -1)/a,
a,—0 a,—-0 C 02 8,0 02
= lim c(Z xX)/a, =x
a,—0 C
Hence,
fm, & = fm, [of® = fm, [(1+ 2 £)0° = I fo® = Iim, ¢ =¢
H £1 _ 3 1 _ _ g2 _ g2 _ £33 _ 23
lolgé —lolgé =X, y=§=82=8"=¢
Therefore, electro-magnetic wave function is
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Hence,
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The electro-magnetic wave equation is in vacuum

vX(1+ 0 &N, {E}(na—ga)}

zﬁ( Of)xV x{E( 5)}+( f)V xV x{E(
C C’

=V, (1+ C”'Og)w(n 0 £)x E

+(1+—2§1)§§(1+a—g§1)x§§><1§§

(60)

=0

C

2

&N}



z[@m%a) Eg%(u%g‘) [@m%g*) vgn%g‘)]@
+(1+%5‘)Z[V§(ﬁ§ E.)-V./E.]

__190 0y —— 10 g

== oo e B+ 2N = - P E

Inthis time, ¥/, (1+ C”'Og) (ig 0.0) (61)

Hence,

- a = = a 1,0 oz
V§ x(1+c—g(§1)V5 X{E§(1+C—Z§1)}+?(@)ZE§

:wg(n%a). }]65(1+%g‘)—[%u+%§‘)-%(1+%5‘)JE§

a = = = 2z 1,0 vs
+(1+C—g§1)2[V§(V5-E§)—V§ E§]+?(@)255
a, a, a 1 1 o -
(6,00 (E B BN+ (1 2Vl ———— () - CE.
St o c c (1+ % g1y g
2
& (O£ -£)+0+Lep L 1 (O _vrp
T4 N e =8 2 2 0 s s
C C C (1+jgé:1)2 &f
? a 1 oqz
=2 O0-E £ + (14 Y $> -V E,
=0 (62)
Hence, the magnetic wave equation is in vacuum
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= % (O,—B(’gz ,—3{53 ) +(1+ —g 51)2[—2 (_"0)2 - Vg ]Bf
C c c® o0&

=0 (63)

The electromagnetic wave function, Eq(58),Eq(59) satisfy the electromagnetic wave equation,
Eq(62),Eq(63).

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‘=(0—+§‘)sinh(%)
a, c
c’ 1 350 c* 2 3
x=E-+&Ycosh(Z=-)-= y=¢° 7= 64
(ao ') (C) o y=¢ & (64)
2 0
(I cz‘:c—exp(a—gé‘)sinh(%)
a, c c
o ay .1 aoffo c* 2 3
X=—expl—=¢&')cosh(—=2—)-=—,y =&,z = 65
2 D(sz) (C)aoyf 4 (65)

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