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ABSTRACT

In this paper we introduced super general geodesic equation and golden metric tensors. We derived linear velocity vector and linear acceleration
vector using golden metric tensor in spherical polar coordinates. Coefficients of affine connection were evaluated based upon golden metric
tensor. Based on the evaluated linear velocity vector and acceleration vector, we are in position to obtain super general geodesic planetary
equation in terms of 1,0, ¢ and x° to obtain Riemannian acceleration due to gravity in terms of r,0,¢ and x known as gravitational scalar
potential that played an important role in dealing with planetary phenomenon.

Key words: Golden metric tensor, Geodesic equation, coefficient of affine connection.

INTRODUCTION

Riemannian Acceleration Due To Gravity

Riemannian acceleration due to gravity in terms of , 0, ¢ and x° is given by

ay +ﬁ{£[(m1)ﬁ]}uH = 8H (D

Where ap = Ri emanni amccel erati vact of6]
uy = Ri emanni arwel oci trgctor
gy = Ri emanni amaccel erati dne togravi ty
(m;)y = Ri emanni ani nerti alss

Using

2\ 2
u, = g11r=<1+c—2f) r

and

a,=a'(1+3f) ? )
From equation (60) above we have
2\ 1 2 \7" 2 2
2 2 2
— 2 ;
ar—<1+§) [r ;(1 +§f) f,1 (1) r(l +§f)(9) r51ﬁ6<1+§f)(¢) ]
Hence Riemannian radial acceleration due to gravity is given by

ar+ o { S lmDfue = g 3)
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Putting (60) into equation (3) we have
2\ 1 2\ 2 2
(1 +5) [r S(1+51) 0 r(1+55)0)
1
to{glm)f(1+5) Fr=g

Riemannian 0  acceleration due to gravity is given by

1

 + (mpe

d
{a [(ml)e]} Ug = 8o
Putting equation (61) into equation (5) we get

r (1 + c2_2f>_% [6 + % (re) si® cose(q))z]

" (mp)g { % [(ml)e]} (1 * CZ_Zf)_E 0= 8

Riemannian ¢  acceleration due to gravity is given by

1 (d
A+ e {Elmg]}ug = 8
Putting equation (62) into equation (7) we get

rsi f (1 +§f)_% [q) +%(re) +2cotd (eq>)]

1
(mpg
Riemannian x

1
d . 2 \ 2
{a[(ml)q)]}rm i (1 +C—2f) b =gy
O acceleration due to gravity is given by
1 (d
ap + Do { e [(ml)o]} Uo = 8o

Putting equation (63) into equation (9) we have
2 2 2\71
(1+C—2f>l[ct+;(1+c—2) f'l]

+ﬁ{ % [(ml)o]} (1 + Cizf>_% ict=go

Hence equation (4), (6), (8) and (10) are super general planetary equations for the components of r, 0, ¢ and x°.

Using equation (3.2) in paper I, we get

1

(mpy = (mpp = [1 :;(1 +C2—2f)_1]2 (1 +C£2f) m,

N[

1 1
2

u? 2\ 2
(mI)H=[1 C_2<1+C_2f> ] (1 +C_2f) my

Followed by

N

(my), = [1 (1 +Cizf)_1] (1+26)mg
1

(m))y = [1 S(1+ f—zf)_l]z (1+ Cizf)% m,
1 1
: 1

C

o=t £(1+20]

rsi 0 (1 + éf) (q;)z]
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And

1 1
(mI)O - [1 1 + = f) ] (1 + Cizf)z mg (14)
Putting equatlons (1 1), (12), (13) and (14) into the equation (4), (6), (8) and (10) we get,

(2 20e2) or (200 (e Z)sm(ie 2w

c2

1
T ey LI (RS0 KRR | B a9

Equation (15) above give rise to super general radial gravitational intensity (or acceleration due to gravity) based upon the golden
metric tensor.

Hence equation (6) becomes

(1+C2_2) zr:9+§(r9) sirﬁcose(¢)]

1 1
2\7z 1 2\"z _
+(1 +c_2) ﬁ{dr[l 1+ f) ] (1 +c_2) 1‘9} =gy (16)
[1—:—2(1+Ci ]

Equation (16) above give rise to general O  gravitational intensity (or acceleration due to gravity) based upon the golden metric
tensor.

Equation (8) becomes

(1 +C2—2)_%rsi Iﬁ[¢+§(r¢) + 2c0t6(6c|))]

+(1+§2)_§ %LTP 1+—f) ] (1+C%)_%rsirﬁq)} =g, (17)
[1—ﬁ(1+cizf) ]

Equation (17) above give rise to ¢  gravitational intensity (or acceleration due to gravity) based upon the golden metric tensor.
Equation (10) reduced to

2 2 2\7!
<1+C_2f>l[Ct+E(1+C_2> frl]
2 ‘% 1 d u2 2 ‘1% 2 _%
+(1+C—2) ﬁa[l C—2(1+C—2f) ] (1+c_2) et = go (18)
1= (142f

Equation (18) above give rise to x°  gravitational intensity (or acceleration due to gravity) based upon the golden metric tensor.

Hence equation (15), (16), (17) and (18) are referred to as general gravitational intensity (or acceleration due to gravity) based upon
the golden metric tensor in spherical polar coordinates.

In our paper 1 title “General Linear Acceleration Vector Based on The Golden Metric Tensor in Spherical Polar Coordinates”. We
derived general linear acceleration vector as shown below;

Velocity vector
EH=( 811X%, /822X, 1/ 833%>, gooxo) (18)
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Where g,,, are golden metric tensor given as:

gs3 = r’si A0 (1 + Cizf)_1

800 = (1 +Ci2f)

guy = 0, otherwise

933

(19a)

(19b)

(19¢)

(19d)

(19¢)

Where f is the gravitational scalar potential of the space time, the golden metric tensor and also contains the following physical

effects:

o Gravitational space contraction

. Gravitational time dilation

. Gravitational polar angle contraction

. Gravitational azimuthal angle contraction

Putting equations (19a) to (19d) into equation (19) we get;

1
2

U, = /g1 = (1+C£2f) r

Ug = /8220 = r(l +C2—2f)_%6
1

2

U, = /833¢ =151 ﬂ(l +C£2f) ®

Uy = +/8oox° = (1 +C£2f)_%i ¢
Where we have make use of Golden metric tensor in equations (11)-(14)
Acceleration Tensor
Acceleration tensors define by geodesics equation as:
at =xH* + l"f:(ﬁxmxB
Where Fiﬁ is defined as coefficient of affine connection gives as:
Fiﬁ = %gug(gaas + 8epa gaB,s)
Puttingp =1
al = r+ T ()% +T5,(0)" + I (¢)”
Putting p = 2
a% = 02 + 2I'%,(r0) + %, (¢)°
Putting . = 3

a® = ¢ + 235 (rd) + 2T33(0)

(20)

@n

(22)

(23)

(24

(25)

(26)

27

(28)
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Putting p =0
a® = ct + 2cy; (tr))
Using

x0 =ct

By employing equation (25) above, the evaluated coefficients of affine connection gives:

I = (1 +c2—2f)f_1
F%n =Fi0 = ciz(1+cizf)_1f.o
b= (1 +Ci2f)_1 £,

1

2 -1

ri; == (1+C—f)_1f,1 rsi A0

2

and
1 2
T3 = 2z (1+ 3012

1 2 \ 71
r3, =T =5(1+3f) f,
2 1 1\
Mh=gs(1+50) f

11 2 \ 1
M=Th=; (1459 &
2 1 2 )\ 1
r22= C_2(1+C_2f) f'z

2 2 )\
F§3=F§2= C_2(1+C_2f) f.3

2 -1
I3 = Sl:26(1 +ci2f) f, simMcosd
and
3 _ 1 2
Too = c2r2sin2@ (1 T c2 f) f'3

1 2 \7L
i =T =5 (1+31f) f,

ril =;(1 +£f)f.3

c2r2sinZ@ c2
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=i (14 20) 1 (48)
M=Th=cot 2(1+20) f (49)
M= S(1+20) f (50)
and
Mo=2(1+26) £ (51)
g =Th=5(1+20) 1, (52)
M =Th=2(1+20) f, (53)
=Tl =2(1+26) £ (54)
M= (1420 g (55)
M= S(1+20) g (56)
M= “0(1+ Cizf)_3 £o (57)
FEB =0; otherwise (58)

Hence the acceleration vector

§H( g1131' gzzaz' g3333' gooao) (59)

By putting the results of coefficients of affine connection, covariant form of golden metric tensors into equation (59), we obtained
acceleration vector equations as:

_ 1
ar = 4/8n1a
1

2\ 2
(1 + _Zf) al
C

ey B0 0102 (s 20 ) )
< rsi 70 (1+2f) (¢)°
dg = 4/ 8222
1

= r<1 +éf) * a2

- r(1+cizf)_% [0+2(r6) siBcose(e)’| (61)
adp = g33a’ .

=rsiB(1+2f) *[p+2(r6) +2coto (60)] (62)
ap = /800"

2 2 2\t
(1+C—2f)l Ct+E(1+C—2> f'l
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Hence equations (60), (61), (62) and (63) are linear acceleration vector equations based upon golden metric tensor.
Conclusion and Results

In our paper I, we have succeeded in obtaining (20) - (23) which referred to as velocity vector equations based upon the golden
metric tensor. We further obtained equations (60) — (63) which referred to as linear acceleration vector equations. Also in this paper
concerted effort were made in order to obtain equations (15) — (18) which referred to as general gravitational intensity (or
acceleration due to gravity) based upon great metric tensor in spherical polar coordinates. . These results obtained in this paper are
now available for both physicists and mathematicians alike to apply them in solving planetary problems based upon Riemannian
geometry. More effort and time re being devoted in order to offer solution to equations (15) — (18) obtained in this paper with the
hope to appear in the next edition of this paper.

REFERENCES

Gnedin, Nickolay Y. 2005. “Digitizing the universe”, Nature 435 (7042): 572-573. Bibcode 2005 Nature 435...572 Gdoi: 10,
1038/435572a PMD 15931201.

Hogan, Craig J. A Cosmic Primer, Springer, ISBN 0-387-98385.

Howusu, S.X.K. 1991. On the gravitation of moving bodies. Physics Essay 4(1): 81-93.

Howusu, S.X.K. 2009. “Riemannian Revolution in Physics and Mathematics II; The Great Metric Tensor and Principles”.

Howusu, S.X.K. 2009. “The metric tensors for gravitational fields and the mathematical principles of

Howusu, S.X.K. 2010. Complete Dynamical Theories of Physics.

Howusu, S.X.K. 2011. “Riemannian Revolution in Mathematics and Physics (IV).

Howusu, S.X.K. 2012. “Riemannian Revolutions in physics and mathematics (V) the golden McGraw Hill, New York.

metric tensor in orthogonal curvilinear coordinates”.

Rajput, B.S. 2010. “Mathematical physics. Pragati Prakashan publisher.” Riemannian theoretical physics”. Jos University Press.

Spiegel, M.R. 1974. “Theory and problems of vector analysis and introduction to tensor analysis”.

skeosk skok skokosk



