New coordinate vacuum solution in general relativity theory
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ABSTRACT
In the general relativity theory, we discover new vacuum solution by Einstein’s gravity
field equation. We investigate the new coordinate in general relativity theory.
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1. Introduction
We solve new vacuum solution by gravity field equation in general relativity theory.

New spherical coordinate is

gr? = at* —[ar® + Vit {ab? +sin 6oy}
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V(t,r)=Clact+br)?, C, = 2 132
a,b,C, isconstant, Cis light’s velocity. (1)
In this time, Einstein’s gravity equation is
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2. New vacuum solution in general relativity theory

Hence, new vacuum solution is



1

dr® = at* ——[ar* + ——— (act + br)*{d6” + sin® 6dp°}]
c b -a
a,b,C, areconstant, Cis light’s velocity. (7)
In this time, if /' is
1
r'= ————(act+br)
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ar'= ———(acat + bar)
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If new solution Eq(7) is inserted by transformation Eq(8),
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ar? =2 23 ar?-2- L \Jp? —a2ar cdt + 2 ctdr* ()
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Inthis time, if o is
a
= 10
a, 5 (10)

Hence, proper time Q' of new solution is

ar? =(1—a, )at? +2a5\1—a, dr % - % [(1- @y )ar'?+7'% {d6? + sin® 6ag®}]
(11)
In this time, if Q' is
at'=y1-a, at (12)
Therefore, new solution is
02 = gt +2a,0 %f' - 0_12 (1= a2 )+ {i? + sin? 0cig?}] 13)
If we rewrite  Qf,ar,r instead of Qf', ', /', the proper time Q' of new solution is
ar® =at® + 20500'/% = 0—12 (1=, )ar? + r*{a6? +sin? 6ap’}] (14)

3. Conclusion

Therefore, new spherical solution in general relativity theory is



ar? = at? + 2aodr% = iz [(1—a, )ar? + r?{d6? +sin® 6dp?}]
C
o, =1, a, is constant
(15)
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