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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

g% = dt* — L [ar? v (t.0)06" +sit g Y]
c

V(t,r)=C(act +bry, C, =bz;

a,b,C, isconstant, ¢ is light’s velocity. 1)

In this time, Einstein’s gravity equation is
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2. NEwW VACUUM SOLUTION IN COSMOLOGICAL GENERAL THEORY OF RELATIVITY

A'=

Hence, new vacuum solution is

ar? = dt? —i2[0'f2 +
C b:—a

~(act + brY{do® +sirt 0dg”}]

a,b,C, are constant, ¢ is light’s velocity. (7
Inthistime if 7' is
r'= (act +br)

As

ar'= (acdt + bar)
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Or

ar = - O'f — cdz‘ (8)

If new solutlon Eq(7) is inserted by transformation Eq(8)
2 f—
ar? =2 = a’ —2—\/b2 a®dr'cat +b—czdz‘2 ©)

In this time, if «, is

oy = E (10)

Hence, proper time ¢z of new solution is

07 = (1— > WE +2ay\1-ag drﬂ—ie[u—ao?)dfmﬂ{de?+sir€ed¢2}] (1
C

In this time, if dt' is

dt'=\1-a, ot (12)

Therefore, new solution is
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at' 1

a7’ = dt®+2a,0r - 0—2[(1 —a,  )ar®+r° {d6? +sirf 6dg’}] (13)
If we rewrite o't,ar instead of @¢',ar', the proper time 'z of new solution is

97 = di* +2a,0 % —Ciem — a2+ PO +sitt 004 Y] (14)
Therefore, new spherical solution in general relativity theory is

d7’ = dt’ +2a,d %—Ciem—aj Yir? + r’{de? +sirt 0d¢}]

a, =1, o, s constant (15)

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

r— Q) t>t

t, is cosmological time. €2 () is the ratio of universe’s expansion in cosmological time t, . (16)

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

relativity,
QZ
dr’ =dt’ +2a,Q¢ ardt —# [L— o, ) + £ {d6° + s’ 6d ¢’ }]
C C

a, =1, o, s 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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