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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 cosmological general theory of
relativity (CGTR).
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1. Introduction
We solve new vacuum solution by gravity field equation in cosmological general theory of relativity.

New spherical coordinate is
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In this time, Einstein’s gravity equation is
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2. New vacuum solution in cosmological general theory of relativity

Hence, new vacuum solution is
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a,b,C, are constant, C is light’s velocity. @)

In this time, if /' is

r= (act + br)
\/7
As
ar'= (acat + bar)
\/7
Or
ar = - df -5 cdz‘ (8)

If new solution Eq(7) is inserted by transformation Eq(8),
b® - ,
ar® = b2 2 2 -Vb* —a’ar cdz‘+b—czdz‘2 9)

Inthis time, if « is

oy = E (10)

Hence, proper time ¢’z of new solution is
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In this time, if Q' is

at'=1-a, dt (12)
Therefore, new solution is
ar? = at'*+2a,ar d—cf - Ci[(1 —a, )ar?+r? {a6? + sin® 00¢*}] (13)
If we rewrite @', ar instead of @f', @', the proper time @'z of new solution is
ar® = at® + 2a,d % —%[(1 —a, )ar? + r*{d6® + sin® 0dg?}] (14)
Therefore, new spherical solution in general relativity theory is
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a, =1, o, is constant (15)

In this time, the coordinate transformation in cosmological general theory of relativity [1-3] is

r—rot).t >t

¢

» is cosmological time. Q(Z‘O) is the ratio of universe’s expansion in cosmological time /; . (16)

Hence, this vacuum solution is by the coordinate transformation in cosmological general theory of

relativity,
2
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a, =1, o, is constant 17)

3. Conclusion
In the general relativity theory, we discover new vacuum solution by Einstein’s gravity field equation. We

investigate the new coordinate in cosmological general theory of relativity.
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