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Curvature Tensor of the Sationary Accelerated Framein Gravity Field

Sangwha-Yi
Department of Mathematics, Tagjon University, Tagjon, South Korea

We define an accelerated frame that moves alérgxis in the general relativistic curved space-timée
then calculate the curvature tensor of this acatddrframe in the stationary gravity field. Thevaiure tensor
is divided into two parts: the curvature tensorohserved by the observer and the curvature tenfstineo
observer’s own planet in the gravity field.
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Now, the acceleration of moving matteraig c? c?
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2. TheTetrad in Curved Space-time

The tetrad €% is the unit vector, which is defined
by the following formula

U&[}eﬁﬂeﬁﬁ =9 (6)

Now, if the matter moves along -axis in the
curved space-time

q&l}eﬁp(r)e‘}g(r) =9 =Nw> 9 =Mw (1)

Hence, Eqn. (6), Eqn. (7) become
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- Map c dr ap O(T)
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According to Eqgn. (5) and Eqgn. (9),
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e%(r):-dxr =(cosh(%),sinh(‘3"%),o,0) (10)

About 8-axis andﬁ)-axis orientations, as

e%3(r) = (0010)
e’3(r) = (0002)
(11)

nééeéé (r)eéi (1) =n3 =1,
N3e5(1)e% (1) =75 =1,

The other vector,e?i(r) has to satisfy the tetrad
condition given by Eqn. (6) and Eqn. (7), and
therefore we have
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3. TheAccelerated Framein the Curved
Space-time

The accelerated frame? in the curved space-time
can be defined as
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3.1. Case-1

Now, in Eqgns. (10) - (12), if one useé0 instead
of r , then one can obtain new equations as
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The co-ordinate transformation is
2 z0
of = (E + &)sinh@) |
a, c
2 z0 2
P= (S +#)coshPe) - &
a, c N
6=¢%,9=¢° (26)
The inverse-transformation is
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2 2
(r + )2 C2t 2
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We now calculate the curvature tenﬁg{gﬁj(f)

thus obtaining the following expression
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= ZGM 1+ %< , This is equal to -g, the pure gravity acceleration.
R0101 r 32 2 . . .
¢ R In Egn. (33)r, is the location of the stationary
R &) = R &) =- GM a¢" accelerated frame.
202 303 r3c? c? In the curved space-time, the curvature tensor
Rgggg(é) =- Zr?(':\f Wm ({) of the stationary accelerated frame is
2 s _ GM
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3.2, Case-2 o - o, g oy it
Now, in Egns. (10), (11) and (12), if one usé8 = e(¢)de (38)
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As a special case, wher 0, we obtain
If we calculate the curvature tenS(R ({) as
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Now, in the curved space-time, the curvature
tensor R (E) of the stationary accelerated
frame is
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Res() = ?“ﬁ ,
R1212 (‘() R1313 (5) = exp(2 % 51) =
“M { Jr [r-2eM
ric
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i
=
ric /
rc?
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4, Conclusion

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

curved time-space. Specially, ift:f:ggozo,
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 part@;wm (3) is the

curvature tensor as observed by the observer and
Rﬁm(X) is the -curvature tensor of the

observer’s own planet in the gravity field.
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