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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
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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 (35)-Eq(42) in Rindler spacetime .
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Generally, the continuity equation is 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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, /ZL; — A?Lf +§§A, A is ascalar function.
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Hence, Eq(43-ii) is invariant about Lorentz gauge transformation in Rindler spacetime.
Eq (43-iii) is
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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
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Hence,
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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
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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
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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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