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Curvature Tensor of the Stationary Accelerated Frame in Gravity Field 
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Department of Mathematics, Taejon University, Taejon, South Korea 
 
 

We define an accelerated frame that moves along r̂ -axis in the general relativistic curved space-time. We 
then calculate the curvature tensor of this accelerated frame in the stationary gravity field. The curvature tensor 
is divided into two parts: the curvature tensor as observed by the observer and the curvature tensor of the 
observer’s own planet in the gravity field.  
 
 
 

1.     Introduction 

The objective at first is to define an accelerated 
frame that moves along r̂ -axis in the curved 
space-time. In this context, the Schwarzschild 
solution is given as 
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Now, the acceleration of moving matter isa in 
the Schwarzschild space-time, which is given as 
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Here, a inertial is the inertial acceleration, g is the 

pure gravity acceleration and u is given as 
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Here, V  is the velocity of r̂ -axis velocity   

If, 0==
dt

d

dt

d φθ
, the solution is  
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2.     The Tetrad in Curved Space-time 

The tetrad µ
α

ˆ
ˆe  is the unit vector, which is defined 

by the following formula 
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Now, if the matter moves along r̂ -axis in the 
curved space-time 
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According to Eqn. (5) and Eqn. (9), 
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About θ̂ -axis andφ̂ -axis orientations, as 
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Therefore, the Lorentz transformation )(ˆ
ˆ vB µ

α  

is 
 



























−−

−−

=

1000

0100

00
1

1

1

/

00
1

/

1

1

)(
2222

2222

ˆ
ˆ

cvcv

cv
cv

cv

cv

vB µ
α  























==

1000

0100

00)cosh()sinh(

00)sinh()cosh(

)( 00

00

ˆ
ˆ ττ

ττ

τµ
α

c

a

c

a
c

a

c

a

e  

(15) 
 

ρ
αµ

αρ
αµ

αρ
µ τ ˆˆ

ˆ
ˆˆ

ˆ
ˆ )()(' eeevBe ==      (16) 

 
Hence, 

 

βα
σ

β
ρ

αρσ η ˆˆˆˆ =eeg  

υµυ
β

µ
α

βα
σ

υ
ρ

µρσ

σ
βυ

βρ
αµ

α
ρσ

ηττη ˆˆˆ
ˆ

ˆ
ˆ

ˆˆˆˆ

ˆˆ
ˆ

ˆˆ
ˆ

)()(''

)()(

=== eeeeg

evBevBg
   

  (17) 



The African Review of Physics (2014) 9:0059                                                         473 

3.     The Accelerated Frame in the Curved 
Space-time 

The accelerated frame ξ̂  in the curved space-time 

can be defined as 
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3.1. Case-1 

Now, in Eqns. (10) - (12), if one uses 0ξ̂  instead 
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The co-ordinate transformation is  
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The inverse-transformation is 
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We now calculate the curvature tensor )ˆ(ˆˆˆˆ
ξλρυµR  

thus obtaining the following expression 
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the real situation. 
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This is equal to – g, the pure gravity acceleration. 
In Eqn. (33), 0r  is the location of the stationary 

accelerated frame.                          
In the curved space-time, the curvature tensor 
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The coordinate transformation is  
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The inverse-transformation is 
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θξ ˆˆ2 = , φξ ˆˆ3 =                    (42) 

 

If we calculate the curvature tensor )ˆ(ˆˆˆˆ
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Therefore, if, 0ˆˆ 0 === ξtt , the theory treats the 

real situation. 
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Now, in the curved space-time, the curvature 

tensor )ˆ(ˆˆˆˆ
ξλρυµR  of the stationary accelerated 

frame is 
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4.     Conclusion 

In the general relativity theory, we define the 
accelerated frame that moves in r̂ -axis in the 

curved time-space. Specially, if, 0ˆˆ 0 === ξtt , 

this theory treats the curvature tensor of the 
stationary accelerated frame in the curved space-
time in two-cases. In this context, the curvature 

tensor is divided into two parts: )ˆ(ˆˆˆˆ ξλρυµR  is the 

curvature tensor as observed by the observer and 

)ˆ(ˆˆˆˆ XR δγβα  is the curvature tensor of the 

observer’s own planet in the gravity field.  
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