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In the general theory of relativity the Rindler coordinate theory has been extended to the Rindler coordinate theory of 
accelerated observer that has already some initial velocity. In this paper, we present this extended theory that uses the tetrad 
as the new method, and discover the new inverse-coordinate transformation. Specially, if, 00 <a , this theory treats the 
observer with the initial velocity that does slowdown by the constant negative acceleration in the Rindler’s time-space. We 
consider the light’s Doppler Effect in the accelerated system as well as the decelerated system.  
 
 
 

1.     Introduction 

The objective of this work is to extend the Rindler 
coordinate theory to the Rindler coordinate theory 
for accelerated observer with the initial velocity as 
well as for the decelerated observer.  

To find the Rindler’s coordinate theory, we use 
the following formula about the constant accelerated 
matter that moves on the line  
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Here, x  and t  are spatial and temporal 

coordinates, respectively, in the inertial system for 

the constant accelerated matter. Here,0a  is the 

constant acceleration, τ  is the invariable time 

about the constant accelerated matter, c  is the 

speed of light in the inertial system in the free 

space-time. 
In special relativity, if the matter that moves on 

the line is accelerated, the formula about inertial 
coordinate system ),,,( zyxtS and )',',','(' zyxtS  
is 
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The velocity V  has the initial velocity 0v  and the 

velocity u  is the velocity after acceleration'a .  
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Now, the acceleration 'a  of the velocity u  is 
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Eqn. (3) is 
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Therefore, if the matter that moves on the line is 

accelerated, it is 0
'
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acceleration a  of the accelerated matter that has 

the initial velocity 0v  in the inertial coordinate 

system ),,,( zyxtS  and the other acceleration 'a  

of the accelerated matter that does not have the 

initial velocity 0v  in the inertial coordinate system 

)',',','(' zyxtS  are the same. 

If the acceleration 'a  is the constant 

acceleration, 0a , the acceleration of the inertial 

coordinate system ),,,( zyxtS  and in the inertial 

coordinate system )',',','(' zyxtS  is the constant 

acceleration 0a  given as 
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Therefore,   
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Therefore, 
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In this time, 
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Therefore, Eqn. (12) is 
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Therefore, Eqn. (10) is 
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Or, by Eqns. (13) and (14) 
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Hence, Eqn. (1) is in the inertial coordinate system 
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Therefore, in the inertial coordinate system 
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2.     How to Use the Tetrad in the Inertial 
Coordinate System 

The tetrad 
µ

ae  is the unit vector that is defined 

using the following formula 
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Here, )(τµ
αe  is the tetrad if, 0321 === ξξξ , 

0321 === ξξξ ddd . It is not the accelerated system 

and it points to the fact that the accelerated motion 

is in line with the inertial coordinate system. 

Therefore, in Eqn. (22), µυµυ η=g . 
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According to Eqns. (19), (23) 
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About y -axis’s and z -axis’s orientation 
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And the other unit vector )(1 ταe  has to satisfy the 

tetrad condition, Eqn. (22)  
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3.     The Tetrad and the Expansion of the 
Accelerated System and the Light’s Doppler 

Effect 

According to tetrad µ
ae  in the flat Minkowski 

space, the inertial coordinate system 
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Therefore, for saving the Rindler coordinate theory 

in this new method, the term )( 0ξµ
αe  is used by 

Eqns. (24), (25) and (26), where 0ξ  is used instead 
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it is the matter that the accelerated observer of the 
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Therefore, the vector )( 0
0 ξαe  is 
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About y -axis’s and z -axis’s orientation, the unit 

vector )( 0
2 ξαe and )( 0
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The differential coordinate transformation is 
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Therefore, if Eqns. (33), (34) and (35) integrate, 

then the Rindler coordinate theory’s coordinate 

transformation of the accelerated observer with the 

initial velocity is finally found.  
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Therefore, the new inverse-coordinate 

transformation of the Rindler coordinate theory of 

the accelerated observer with the initial velocity is  
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Therefore, the invariable time τd  of the Rindler 

coordinate theory of the accelerated observer with 

the initial velocity is by Eqns. (33), (34), (35) 
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Hence, the invariable time τd  of the new 

accelerated system theory of the accelerated 

observer that has the initial velocity 0v  is not 

related to the initial velocity0v . 

Hence, Riemann curvature tensor 

)(),( ξαβγ
δ
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Therefore, the accelerated observer with the initial 

velocity is in the flat Minkowski space.  

About x -axis’s light speed,  
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In this time, if we use the accelerated system 

coordinate transformation, then Eqn. (36), Eqn. (37) 
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According to Eqn. (45), the Doppler effect of the 

accelerated system with initial velocity and the 

inertial system is 
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4.     The Decelerated System and the Light’s 
Doppler Effect 

Specially, if, 00 <a , this theory shows that the 

observer with the initial velocity does slowdown by 

the constant negative acceleration in the Rindler’s 

time-space. This system can be called the 

decelerated system in the Rindler’s space-time. 

Therefore, if, 00 >a , it uses 0a−  instead of 0a , 

in Eqn. (29), Eqn. (31), in the decelerated system,  
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About the orientation ofy -axis and z -axis, unit 

vectors )( 0
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In the decelerated system, the differential coordinate 
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Therefore, if, 00 >a , the invariable time τd  of 

the Rindler coordinate theory of the decelerated 

observer is given by Eqns. (55), (56), (57) 
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If, 00 >a , in the decelerated system the Riemann 

curvature tensor, )(),( ξαβγ
δ

µυρ
λ RxR , is  
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Therefore, the decelerated system is in the flat 

Minkowski space.  

Therefore, if, 00 >a , in Eqn. (36) and Eqn. (37), 
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If, 00 >a , in Eqn. (39) and Eqn. (40), and if we use 
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The speed of light onx -axis is           
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Now, if we use the coordinate transformation of the 
decelerated system given by Eqn. (60) and Eqn. 
(61), then we have 
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According to Eqn. (68), the light’s Doppler effect of 
the decelerated system and the inertial system is 
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5.     Conclusion 

We found the Rindler coordinate theory with the 
initial velocity that uses the tetrad as the new 
method. The Rindler coordinate theory extended to 
the Rindler coordinate theory of the accelerated 
observer that has an initial velocity. This theory 
treats the slowdown of the system. In fact, the 
observer with initial velocity does slowdown by the 
constant negative acceleration in the Rindler’s time-
space. 

 We also consider light’s Doppler Effect in both 
the accelerated and decelerated systems.  
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