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Abstract

In this paper, we present a TOUGMA's Field Equation solutions. A no electrical charge and non-
rotating body in vacuum is used to determine the metrics that TOUGMA's field equation allows us. Then we
calculate the ricci scalar and tensor components and deduce solutions. Two solutions are found, one real and
the other is complex. Those solutions describe others universe properties that still unknow.

Key words: Ricci Tensor, Hermitian black hole, metric of TOUGMA, quantum relativity.

I. Introduction

TOUGMA's Quantum Relativity theory, first published in 2021, is a geometric quantum gravity
theory. In this theory quantum and gravity are entangled and theorized to be a space-time curvature
and it's dimensions interaction and manifestation caused by o-dimensions massive object!’.

1 2k
[(a-3)Ruv_EguvR](l"__Rﬁ)_zk(a_:;)guvLm=T;:v (1)
The solution imposed spherically symmetric metric, caused by no electrical charge and non
rotating n-dimensions massive object in vacum,
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 going to start by calculating
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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’ ©°824533:

ds® = —e1 Pt + B dr? + A (d6° + Psin®0de?) + 1% *d Qa4 )
the g"” are:
v_ oy 25 11 1
g" = diag(—e 27,8 zaarj,m,m) (3)

then the Christoffel symbols are':

a vj 2] iv 9 ij
T =" + 5 ) )
5, = -0y (") = y(r) = T% (5)
I = Ye 20-9) (6)
I, =46 (M
— ®)
Top.= —rsin?8e= % )

— (o — 47
r‘;z,,_49.,_4 =—(a-4) (10)

1
T7p =T6 =~ (11)
I'qo,q, = —cosBsinb (12)
ff=Tf=1 (13)
1
L (14)
a—4 -4 1 -4 a-5 -

If!ﬂzx—4 = rﬁa—ﬂ = 2ra—4 (- (o ,-Za)-’; )=- (?Za—j) (15)

and Ricci tensor componets are :

Ruo =19y 4 (7 —y &+ 2L L84,

r r2o—1

(16)

and for >0

Rao = 2Oy 4 (Y78 + 2] (17

28" (@-4)@2n-7) (a-4)§ (a—4) 18
7 F2a—6 T T 2T Ao—14 (18)

Ry = —')’” - (‘)/)2 + 7/6,+
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and for >0

=7~ Y)2+7’6’+2—5'

for r very large the others components are:
Rgg = e_?'a[r(S - '}’) - 1] +1
Rgo = sin*Be “B(5-y) - 1]+1
Ro, 0, 4~ 0

the others components are zero. Ricci scalar is given by R = g/ RV:

1
- e -25() T
R=—e R +e R+ 5Reo + ——3g

and the calculated :
2 2 2 .
— 9,20 N2 e L 2t Sy 220 _
R=2e"*[V + (V) va<+rv—krux V') %—ﬂ(e 1)]
III. Results and Discussion

Now we are going to resolve TOUGMA's field equation reduce:

1
—8uwR — kgl = Ty

(@ —=3)R,, — 5

with R;; and R, we have :
W = (@ — 3)Roo — %R(—ezy) — Kl(—e?)
1
Wir = (a - 3)Rrr - ER(_ezs) - kLm(eza)
Wog = (a - 3)Rgg — —;—er — kLmI‘2

Wop = (a — 3)R¢<P — %Rr‘zsinze - kL,,.rZsinZG

If we replace R;; and R by their terms, we have :

Woo = (@ —4)[Y' +7y2 -7 & + 3}/] - riz(e” —1+2r8) + kL e™

W= (@O +7 75 + fx4),ﬂ (- 4 14207) —kLne®

2y 4y - y5'+_____ —y)] +e 20+ (0 4) ~ 2kl

(19)

(20)
2D

(22)

(23)

(24)

(25)

(26)

27)

(28)

(29)

(30)

(D)

(32)
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a—3 -
Wop = sin2(9)[r2e_26[)/’4j)/2 -¢& + T(‘S’ ~Y)] +e 2+ (a—4) - 2k™
if T, = 0. TOUGMA' equation become :
(a—4)Y' +7* 78 + %'/]— %(eza ~142r8") +kLne®" =0

(a—4)[f’+)ﬂ—y6'+% ] —riz(—e25+1+2ry)—k1,,,,e25 =0

r’e‘25[7’+1/‘—7/8’+9r;5-(6’ —7)] +e +(a—4) ~ 2kl =0

sin*[Pe Py +y2 -8 + 9‘—;3(8’ —Y)+e P +(a—4)-2k"] =0

by taken equation 43-45:
[(2a—6)r—2(0—2)PY —2r8 +kLpr* (¥ +e°)+2=0

the term (e’7+e%) sugests that & = — yand y = iN(r); then it happens :
i[(20—6)r—2(0t—2)r2 + 2r|N' 4+ 2kL,nr*cos(2N) = —2

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

i{(2a — 6)r —2( — 2)r* + 21N’ + 2kLr*cos(2N) = 0

then
i[(200—6)r —2(0t —2)? +2rIN' = —2kL,,*cos(2N)
and

N r

e B (T T R

[ dN I
’/ cosZN) 2K / (Ga—6r—2(a D2+
T kL, r

infran® + ) = 5 [ o
Pinftan(N + 1)) = —2(’:2’2)/[1 + [lir]]dr
pinfian(N + ) = 45(2_1‘1'5[1 —In(1 - )]
ftan(N  + %)]2" = R (1e~1r)
v+ D = %

then the general solution is :

&3

(33)

(34)
(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)
(46)

(47)

(48)
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i{a— T
N = tan_l[e - = 4+ C
(t-r) 4
we have the metric :
2@-2)-km e_LTer 42

ds* = —exp(2iftan Ye2de? +exp(—2iftan™!(

'l(ﬂi) _ f]
Vi=rn’ 4
e 2 JErE

ds? = —exp(2iltan™! (e )— %])czdt2 + exp(—2ifran”!( =)

(1-7)
with dim(r)=a for non rotating space-time.

if the term (e’’+e°) sugests that & = — y and ¥ =N; then it happens :

[(20—6)r—2(0t—2)r% 4-2r]N’ +2kL,n*cosh(2N) = —2

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

[(200 — 6)r — 2(a — 2)r? +2r]N’ + 2kL,, P cosh(2N) = 0
then

[((20—6)r —2( —2)1* +2rIN' = —2kLr*cosh(2N)
and

N _ 2kL, r

cosh2N) ~— 7 "[(2a —6)r—2(a — 2)r2 +2r]

dN r?
/ cosh{2N) - _2kLm/ [(2a — 6)r — 2(cc —2)r2 + 2r] dr

k r
2antan(e) = _2(aLL"2) T
2artan(e’) = —5((];['—_'"25/[1 + ﬁ]dr
2artan(e") —2—(§Lf—2)[1 - (1 - 1)
exp(N) = tan(—Lt(—I;Li"—z—)[l ~ m(t - )
N inan(—g sl - w1~ A))
then the general solution is :
N = 1n(tan(-4(_gﬁi-"-2—)[1 —In(l - R)) +C

and

)= gl)dr2 +72(d60? + Psin?0d@?) + r**dQq 4

F]

) %)dﬁ 4 72(d6% + Psin*0dg?) + r* 4 dQy 4

(49)

(50)

(1)

(52)

(33)

(54)

(35)

(56)

(57)

(58)

(59)

(60)

(61)

(62)
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Y = Intan(—gg sl — (1 = ) + C (63)

we have the metric :

kL, dr?
—-—4(a ) [1 —1In(1 - r)l)]zcldtz + [tan(—ﬂ%f'z—)[l " In(1— r)])]z

+72(d6% + Psin*0d@*) + r**dQq_a (64)

ds? = —[tan(—

with dim (r)=co for non rotating space-time.
Scope of Future Work :

The solutions of Equation TOUGMA are crucials to understand the properties of universe,
they use the quantum lagragian to describe the struture of universe.

The present investigation will be very helpful to the researchers who are engage for the
resarch work in cosmological models depending of quantum field.
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