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In this paper, we present a TOUGMA’s Field Equation solutions for a no electrical charge and non-rotating body in
vacuum; and study theirs physical phenomena.
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I. INTRODUCTION

TOUGMA’s Quantum Relativity theory, first published in
2021, is a geometric quantum gravity theory. In this the-
ory quantum and gravity are entangled and theorized to be a
space-time curvature and it’s dimensions interaction and man-
ifestation caused by α-dimensions massive objects 1.

[(α−3)Ruv−
1
2

guvR](1+
2kLm

R
)−2k(α−3)guvLm = Tuv

(1)

The solution imposed spherically symmetric metric, caused
by no electrical charge and non-rotating n-dimensions mas-
sive object in vacuum,
to approch such a solution, the method used is calculating
Ricci Ten- sor components for a metric general form for some
conditions and give their equating to 0. To do this we are go-
ing to start by calculating Christoffel Symbols. After we are
going to calculate the Ricci tensor components and solving
fields equation and finish by study physics phenomena.

II. METHODS

Let’s take 2 3 4 5 6 7 8:

ds2 =−e2γ c2dt2 + e2δ dr2 + r2(dθ
2 + r2sin2

θdϕ
2)

+ rα−4dΩα−4 (2)

the guv are:

guv = diag(−e−2γ ,e−2δ ,
1
r2 ,

1
r2sin2 ,

1
rα−4 ) (3)

then the Christoffel symbols are9:

Γ
u
i j = guv(

∂gv j

∂xi +
∂giv

∂x j −
∂gi j

∂xv ) (4)

a)Also at Physics Department, UJKZ University.

Γ
0
0r =−e−2γ(r)

γ(r)e2γ(r) = γ(r) = Γ
0
r0 (5)

Γ
r
00 = γ

′e−2(γ−δ ) (6)

Γ
r
rr = δ

′ (7)

Γ
r
θθ =−re−2δ (8)

Γ
r
ϕϕ =−rsin2

δe−2δ (9)

Γ
r
Ωα−4Ωα−4

=−(α −4)rα−7 (10)

Γ
θ
rθ = Γ

θ
θr =

1
r

(11)

Γ
θ
ϕϕ =−cosθsinθ (12)

Γ
ϕ

rϕ = Γ
ϕ

ϕr =
1
r

(13)

Γ
ϕ

θϕ
= Γ

ϕ

ϕθ
=

1
tanθ

(14)

Γ
Ωα−4
rΩα−4

= Γ
Ωα−4
Ωα−4r =

1
2rα−4 (−

(α −4)rα−5

r2α−8 ) =− (α −4)
r2α−7

(15)
and Ricci tensor componets are :

R00 = e2(γ−δ )[γ ′′+(γ ′)2 − γ
′
δ
′+

2γ ′

r
− (α −4)γ ′

r2α−7 ] (16)

and for r»0

R00 = e2(γ−δ )[γ ′′+(γ ′)2 − γ
′
δ
′+

2γ ′

r
] (17)
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Rrr =−γ
′′− (γ ′)2 + γ

′
δ
′+

2δ ′

r
− (α −4)(2n−7)

r2α−6

− (α −4)δ ′

r2α−7 +
(α −4)2

r4α−14 (18)

and for r»0

Rrr =−γ
′′− (γ ′)2 + γ

′
δ
′+

2δ ′

r
(19)

for r very large the others components are:

Rθθ = e−2δ [r(δ − γ)−1]+1 (20)

Rϕϕ = sin2
θe−2δ [r(δ − γ)−1]+1 (21)

RΩn−4Ωn−4 ≃ 0 (22)

the others components are zero.. Ricci scalar is given by R =
gi jRi j:

R =−e−2γ(r)R00 + e−2δ (r)Rrr +
1
r2 Rθθ

+
1

r2sin2θ
(23)

and the calculated :

R = 2e−2α [ν ′+(ν ′)2 −ν
′
α
′+

2
r

ν
′+

2
r
(α ′−ν

′)

+
2
r2 (e

2α −1)] (24)

III. RESULTS

Now we are going to resolve TOUGMA’s field equation re-
duce:

(α −3)Ruv −
1
2

guvR− kguvLm = Tuv (25)

with Ri j and R, we have :

W00 = (α − 3)R00 − 1
2

R(−e2γ) − kLm(−e2γ) (26)

Wrr = (α − 3)Rrr − 1
2

R(−e2δ ) − kLm(e2δ ) (27)

Wθθ = (α − 3)Rθθ − 1
2

Rr2 − kLmr2 (28)

Wϕϕ = (α − 3)Rϕϕ − 1
2

Rr2sin2
θ − kLmr2sin2

θ (29)

If we replace Ri j and R by their terms, we have :

W00 = (α −4)[γ ′′+ γ
′2 − γ

′
δ
′+

2
r

γ
′]

− 1
r2 (e

2δ −1+2rδ
′)+ kLme2γ (30)

Wrr = (α −4)[γ ′′+ γ
′2 − γ

′
δ
′+

2(α −2)
(α −4)r

γ
′]

− 1
r2 (−e2δ +1+2rγ

′)− kLmeδ (31)

Wθθ = r2e−2δ [γ ′′+ γ
′2 − γ

′
δ
′+

α −5
r

(δ ′− γ
′)]

+ e−2δ +(α −4)−2klmr2 (32)

Wϕϕ = sin2(θ)[r2e−2δ [γ ′′+ γ
′2 − γ

′
δ
′

+
α −5

r
(δ ′− γ

′)]

+ e−2δ +(α −4)−2klmr2] (33)

if Tuv = 0. TOUGMA’ equation become:

(α −4)[γ ′′+ γ
′2 − γ

′
δ
′+

2
r

γ
′]

− 1
r2 (e

2δ −1+2rδ
′)+ kLme2γ = 0 (34)

(α −4)[γ ′′+ γ
′2 − γ

′
δ
′+

2(α −2)
(α −4)r

γ
′]

− 1
r2 (−e2δ +1+2rγ

′)− kLme2δ = 0 (35)

r2e−2δ [γ”+ γ
′2 − γ

′
δ
′+

α −5
r

(δ ′− γ
′)]

+ e−2δ +(α −4)−2klmr2 = 0 (36)

sin2
θ [r2e−2δ [γ”+ γ

′2 − γ
′
δ
′

+
α −5

r
(δ ′− γ

′)]+ e−2δ +(α −4)−2klmr2] = 0 (37)

by taken equation 43-45:

[(2α−6)r−2(α−2)r2]γ ′−2rδ
′+kLmr2(e2γ +eδ )+2= 0

(38)

the term (e2γ + eδ ) sugests that δ =−γ and γ = iN(r);then it
happens:

i[(2α −6)r−2(α −2)r2+2r]N′+2kLmr2cos(2N) =−2
(39)
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if we take this equation wihtout second member, we have:

i[(2α − 6)r − 2(α − 2)r2 + 2r]N′ + 2kLmr2cos(2N) = 0
(40)

then

i[(2α−6)r−2(α−2)r2+2r]N′ =−2kLmr2cos(2N) (41)

and

i
N′

cos(2N)
= −2kLm

r2

[(2α −6)r−2(α −2)r2 +2r]
(42)

i
∫ dN

cos(2N)
=−2kLm

∫ r2

[(2α −6)r−2(α −2)r2 +2r]
dr

(43)

i2ln[tan(N +
π

4
)] = − kLm

2(α −2)

∫ r
[1− r]

dr (44)

i2ln[tan(N +
π

4
)] = − kLm

2(α −2)

∫
[1 +

1
[1− r]

]dr (45)

i2ln[tan(N +
π

4
)] = − kLm

2(α −2)
[1 − ln(1 − r)] (46)

[tan(N +
π

4
)]2i = e

−kLm
2(α−2)

e1

(1− r)
(47)

[tan(N +
π

4
)] =

e
2(α−2)−kLm

4i(α−2)√
(1− r)

(48)

then the general solution is:

N = tan−1[
e

2(α−2)−kLm
4i(α−2)√
(1− r)

] − π

4
+ C (49)

we have the metric:

ds2 =−exp(2i[tan−1(
e

2(α−2)−kLm
4i(α−2)√
(1− r)

)− π

4
])c2dt2

+ exp(−2i[tan−1(
e

2(α−2)−kLm
4i(α−2)√
(1− r)

)− π

4
])dr2

+ r2(dθ
2 + r2sin2

θdϕ
2)+ rα−4dΩα−4 (50)

ds2 =−exp(2i[tan−1(
ei [2(α−2)−kLm]

4(α−2)√
(1− r)

)− π

4
])c2dt2

+ exp(−2i[tan−1(
ei [2(α−2)−kLm]

4(α−2)√
(1− r)

)− π

4
])dr2

+ r2(dθ
2 + r2sin2

θdϕ
2)+ rα−4dΩα−4 (51)

with dim(r)=α for non rotating space-time.
if the term (e2γ + eδ ) sugests that δ = −γ and γ = N;then it
happens:

[(2α−6)r−2(α−2)r2+2r]N′+2kLmr2cosh(2N)=−2
(52)

if we take this equation wihtout second member, we have:

[(2α − 6)r− 2(α − 2)r2 + 2r]N′+ 2kLmr2cosh(2N) = 0
(53)

then

[(2α−6)r−2(α−2)r2+2r]N′=−2kLmr2cosh(2N) (54)

and

N′

cosh(2N)
= −2kLm

r2

[(2α −6)r−2(α −2)r2 +2r]
(55)

∫ dN
cosh(2N)

=−2kLm

∫ r2

[(2α −6)r−2(α −2)r2 +2r]
dr

(56)

2artan(eN) = − kLm

2(α −2)

∫ r
[1− r]

dr (57)

2artan(eN) = − kLm

2(α −2)

∫
[1 +

1
[1− r]

]dr (58)

2artan(eN) = − kLm

2(α −2)
[1 − ln(1 − r)] (59)

exp(N) = tan(− kLm

4(α −2)
[1 − ln(1 − r)]) (60)

N = ln(tan(− kLm

4(α −2)
[1 − ln(1 − r)])) (61)

then the general solution is:

N = ln(tan(− kLm

4(α −2)
[1 − ln(1 − r)])) + C (62)

and

γ = ln(tan(− kLm

4(α −2)
[1 − ln(1 − r)])) + C (63)

we have the metric:

ds2 =−[tan(− kLm

4(α −2)
[1− ln(1− r)])]2c2dt2

+
dr2

[tan(− kLm
4(α−2) [1− ln(1− r)])]2

+ r2(dθ
2 + r2sin2

θdϕ
2)+ rα−4dΩα−4 (64)

with dim(r)=α for non rotating space-time.
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