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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 prove the electro-magnetic
wave function cannot exist 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 2007 year, G.F.Torres del Castillio and C.I.Perez Sanchez already discovered Maxwell equations in
uniformly accelerated frame in vacuum (see Ref [13]). In 2011 year, J.W.Maluf and F.F.Faria discovered
electro-magnetic field transformation in Rindler space-time on ArXiv preprint(see also Ref[11]). But they
did mistake they used Maxwell equations of gravity field. Maxwell equations of uniformly accelerated
frame have to treat in flat Minkowski space-time not in gravity space-time.

Our theory’s aim is that we find electro-magnetic field equation in Rindler space-time in vacuum also
not in vacuum in the general relativity theory. In Section 2, we prepare for finding electro-magnetic field
equation in Rindler space-time. In this section, we discover Lorentz gauge transformation and Lorentz
fixing condition, transformation of the electro-magnetic 4-vector potential in Rindler space-time. In
Section 3, we define the electro-magnetic field in Rindler space-time and we find the transformation of
the electro-magnetic field. In Section 4, we obtain the electro-magnetic field equation in Rindler space-
time and we apply the gauge theory to Maxwell equations (discovered by us) in Rindler space-time for
viewing invariant about the gauge transformation.

We think seriously electro-magnetic wave function (radiation) in Rindler space-time but we know it
doesn’t satisfy electro-magnetic wave equation in mathematically. (See APPENDIX A)Hence, in 2007
year and in 2011 year, all researchers mistake calculation of electro-magnetic wave function.

We understand electro-magnetic wave function can exist in inertial frame by J.C.Maxwell or A.
Einstein.

2. Transformation of the electro-magnetic 4-vector potential, Lorentz gauge
transformation and Lorentz gauge fixing condition
The Rindler coordinate transformation is
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In this time, the tetrad @7, is (see Ref [12])
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Therefore, the transformation of the electro-magnetic 4-vector potential (¢ A) = A% is
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Lorentz gauge transformation is in Rindler space-time,
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Lorentz gauge fixing condition is in Rindler space-time,
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Hence, the transformation of the electro-magnetic 4-vector potential (¢, A) in inertial frame and the

electro-magnetic 4-vector potential (4., A.)in uniformly accelerated frame is
&g

¢ = Cosh(ao—fo)ﬁ + % £, + sinh(ao—fo)/élf1

A = sinh(ao—f))ﬁ +a—g§‘)¢§ + c;osh(aogO A,

c c ¢
A=A A=Al (13
1
~(1+%5 2 0 0 0 -100 0
C
N 10 0|p|0 100
. 0 1o 0 010

(See Ref [12])
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3. Electro-magnetic Field in the Rindler space-time
The electro-magnetic field (1_E é) is in the inertial frame,
E=_v¢_%,é=m (19)
We have to calculate for define electro-magnetic field in Rindler space-time.
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Hence, we can define the electro-magnetic field (1_55 , éé) in Rindler space-time.
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The inverse-transformation of the electro-magnetic field is
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4. 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 space-time. (See

also Ref [13])
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Eq(43-i) is invariant about Lorentz gauge transformation in Rindler space-time.
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In this time,
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Hence, Eq(43-ii) is invariant about Lorentz gauge transformation in Rindler space-time.
Eq (43-iii) is
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Hence, Eq (43-iii), Eq (43-iv) are invariant about Lorentz gauge transformation in Rindler space-time.
Hence, the electro-magnetic field equations (Maxwell Equations) in Rindler space-time are invariant
about Lorentz gauge transformation.

5. Conclusion
We find the electro-magnetic field transformation and the electro-magnetic equation in uniformly

accelerated frame in one theory.

Generally, the coordinate transformation of accelerated frame is (see Ref [9])
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If you try to use Eq(59) for make Maxwell equation in Rindler space-time, You have to fail it.
In A.Einstein’s article (see Ref [10]), Einstein obtain Lorenz transformation by Maxwell equation in
inertial frame, Einstein give up Galilei transformation in inertial frame. In accelerated frame, we think our

article’s choice is Rindler coordinate (I) can treat electro-magnetic field equation likely Einstein’s election.

APPENDIX A

In 2-Dimension Rindler space-time, if we mistake calculation, we think the electro-magnetic wave

function.
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In this time,
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(A-1) have to satisfy the following equation.
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But this calculation situation is different.
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Hence, if we compare Eq(A-4) and Eq(A-5),
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Therefore, we think it cannot exist electro-magnetic wave function in Rindler space-time.
Reference
[1]S.Weinberg,Gravitation and Cosmology(John wiley & Sons,Inc,1972)
[2]JW.Rindler, Am.J.Phys.34.1174(1966)
[3]P.Bergman,Introduction to the Theory of Relativity(Dover Pub. Co.,Inc., New York,1976),Chapter V

[4]C.Misner, K, Thorne and J. Wheeler, Gravitation(W.H.Freedman & Co.,1973)

P sin®d (As6)

[5]S.Hawking and G. Ellis, The Large Scale Structure of Space-Time(Cam-bridge University Press,1973)
[6]R.Adler,M.Bazin and M.Schiffer,Introduction to General Relativity(McGraw-Hill,Inc.,1965)
[7]A.Miller, Albert Einstein’s Special Theory of Relativity(Addison-Wesley Publishing Co., Inc., 1981)
[8]W.Rindler, Special Relativity(2nd ed., Oliver and Boyd, Edinburg,1966)

[9]Massimo Pauri, Michele Vallisner, "Marzke-Wheeler coordinates for accelerated observers in special
relativity":Arxiv:gr-qc/0006095(2000)

[10]A. Einstein, “ Zur Elektrodynamik bewegter K orper”, Annalen der Physik. 17:891(1905)

[11]J.W.Maluf and F.RFaria,”The electromagnetic field in accelerated frames”:Arxiv:gr-
gc/1110.5367v1(2011)

[12]S.Yi, ”Expansion of Rindler Coordinate Theory And Light’s Doppler Effect”, The African Review of
Physics,8;37(2013)

[13]G.F.Torres del Castillio and C.l.Perez Sanchez,”The Maxwell equations in a uniformly accelerated
frame”, Revista Mexicana De Fisica,53,1,4-9(2007)


http://arxiv.org/find/gr-qc/1/au:+Pauri_M/0/1/0/all/0/1
http://arxiv.org/find/gr-qc/1/au:+Vallisneri_M/0/1/0/all/0/1

