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Abstract

Demonstration how to obtain the Einstein Field Equations without using the Stress-Energy Tensor, without using the Bianchi Identities and

without using the Energy Conservation to obtain it.
Demonstration how to obtain the Einstein Field Equations only using the Gauss Curvature and the zoom universe model characteristics.
Gravity in zoom universe model

Sphere and Hypersphere example to understand it better

Zoom universe model characteristics and zoom special relativity

First we can see:

[1] All Special Relativity Equations Obtained with Galilean Transformation http://vixra.org/abs/1712.0638

Gauss-Codazzi equations & Riemann Tensor

For a Surface of 2 dimensions embedded in a 3 dimensions space S : RZ— R3 expressed by:
3= (x(up,u), y(uy,uz), z(uy,uz) )

If we do this:

48 = Eduy + Lduy = 31duy + 3pdup = 21du' + 2ydu?

_ 2Ad
12172

We have base vectors and a normal vector in a point of the surface

And we have:

I =ds?=ds «ds = 28 (du'? + 2,7, (du?)? + 2 2,2, (du')(du?) = g11(du')® + gyp(du?)? +2 go(du')(dut)
Il =d3edN= 2N (du")? + 2,°Ny(du?)? + 2 2,*No(du)(du2) = 1;;(du!)? + Lp(du2)? + 2 I15(du' )(du?)
The first and second fundamental form

And we have:


http://vixra.org/abs/1712.0638
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N, =-112, -2,
Nz =- léél - l%éz
The derivation of the normal vector N expressed in a base vector coordinates

And the Gauss curvature K:

— dulo =2 L
g1 gn —gn? g

The Gauss-Codazzi equations for 2 dimensions can be written as [5]:

oTi oTi . c . . .
E‘j"'- E:*+Fg{)1"§m -l";’jl";nb—lab Zy'laj l}), 1= 1,2

The Riemann Tensor definition it is:
; ari, A ; i
i o= L | Ly mi . _Tmli
Raj Ouj Ouy, + l—abrmj raj Il

With what for 2 dimensions we can write:

Ry, =l li -l Iy, i=12

Ricci Tensor & Gauss curvature

The Ricci Tensor definition it is (for 2 dimensions):
Rap = Rig, = Riyp, + Ry

With what for 2 dimensions we can write:

Ry =1Ilpli-1y1, i=12

And we can do:

Rap = &b lir = i Ior) i=12

The inverse of the metric tensor, we can obtain with the cofactor of g, in 2 dimensions we have:

ij = 11— g2 12 — —g» b S VR
g i’z\_ - g g1 gn —gn? -8 g1 gn —gn? 4 g1 gn —gn?
_ = Udaml ) _ .
Rap = 8" (Lap lir - i Ior) = Gba P - Ifa=b , i=1,2
=8ba LT - Ifazb i=12
1

We can see if (a=Db) - (i=r) and if (a # b) - (i # r) with what, knowing the Gauss curvature definition:
Ry =gra [K ]plane a-b ( in2 dimensions)

We can see that this expression would also be useful for more dimensions as long as we have a diagonal metric and add the curvatures in

common
gy 0 0 0
{0 & 0 0
10 o0 g 0
0 0 0 gy

Rll =481 ( [ K ]plancl—2 + [ K ]planc1—3 + [ K ]planc 1-4 )
Ry, ~8» ( [ K ]planeZ—l + [ K ]plane 2-3 7t [ K ]plane 2-4 )
R33 =433 ( [ K ]plane 32t [ K ]plane 3.1t [ K ]plane 3-4 )

Rys = g44 ([ K Iptaned—2 T [ K Iptane4-3 T [ K Iptane4-1)
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Ricci Scalar & Gauss curvature

The Ricci Scalar definition it is (for 2 dimensions):

R=g"Ryy, = g""Ry1 +g2Ris + g*' Ryt + g Ry

With what for 2 dimensions we can write ( & = Kronecker delta ):
R=g"R,, = g®gu, [ K Tpiane a—b = 64 [ K Tptanc a=b = 2 [ K Tplane a—b

We can see that this expression would also be useful for more dimensions as long as we have a diagonal metric and add all curvatures
g1 0 0 0

_| 0 &> 0 0
10 0 a5 0
0 0 0 gu

R=2 [ K ]p]z\ne 1-2 +2 [ K ]p]ane 1-3 +2 [ K ]plane 1-4 +2 [ K ]planeZ—3 +2 [ K ]plan52—4 +2 [ K ]plane3—4

Einstein Tensor & Gauss curvature

The Einstein tensor definition it is:
Gab = Ryp - %gab R

With what, always as long as we have a diagonal metric
gy 0 0 0

_ 0 822 0 0
10 0 g5 0
0 0 0 gy

Gab =R - L gab R = gba 2[ K Jptanca=b - Zab 2L K Jati planes = = Gab 2 K Iptanes except plane a—b
Gu=Rii -5 &R =g ([Klpane2-3 + [ K Iptane2-4 + [ K Ipanes—3)
Gy =Ry -+ gnR ==gn ([ Klpane1-3 T [ K lpiane 1-4 + [ K Jplane -3 )
Gy3=Ryy- 2233 R == g33 ([ K ptane2-1 + [ K Jptane2-4 + [ K Jplanea—2)

Ga4=Ryy - J2‘g44 R =—g44 ([ Klptane2-3 + [ K Iptane2-1 + [ K Iptanc 1-3 )

Zoom universe model & Gauss curvature

Now first let’s calculate how would be the curvature of each plane if we do the zoom level fixed ( R ) we would have a hypersphere with 3
dimensions on its surface ( @, 6, ¢ ) and a radius R.

But for each 2 dimensions plane ( plane a-0 ) ( plane @-¢ ) ( plane ¢-6 ) we have a 2 dimensions sphere with same radius R and same

1
R2

spherical Gauss curvature
[ K Tptane a-6 OF [ K Tptane a—g OF [ K Iptanc -6 = 75

We know for [1] that: U = - F R (potential energy, work done on an object is found by multiplying force and distance)
[ K Tptane a-6 OF [ K Tptane a—g OF [ K ltanc -0 = 5 = T

Multiplying both sides for Area and radius ( A R ):

[ K ]planc a-9 Or [ K ]planc a-¢ OF [ K ]planc -0~ ﬁlz_ = -5% ~ UUAR
Now we know [1] that U = - F R = mc?, we know that the sphere area it’s A = 4nR2, we know that the Pressure it’s P = f = % = 3{% , (
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Vol = volume ) and in one volume we can have n particles P = AE ‘Z—ﬁ V—Q - oith what:
ol Vol

_ _ _ EEéB _ ]I]Qzﬂﬂgzﬂmﬂz
[ K ]plane - OT [ K ]plane a-¢ O [ K ]plane¢—9 - ;gz_ - 5% ~ UUAR U2 R Vol
We know that the mass density p,, = 2 , we know the light escape velocity ¢2 = 2—%‘1, ( G it is the gravitational constant ) and we know [1]
that: v=
- - _ FFAR _ mc?4xRnme® _  m2GminaRp.c® _ 882G
[ K ]plane - OT [ K ]plane a—¢ O [ K ]plane¢—9 - }gjz_ - 5% ~ UUAR U2 R Vol - - m2 A RR T4 Pm ,yZVZ

We can see what all mass and mass density in this equation it’s refer to all mass and mass density into all universe plane sphere

The rest of planes in Zoom universe model & Gauss curvature

For calculating the rest of planes we can do one of this dimensions fixed (@, 6, ¢ ) and r would be part of the surface:
with a fixed (A) — [ Klptaner—6 > [ Klptancr—¢
with 6 fixed (©) — [ Klpaner—o > [ Kptaner—¢
with ¢ fixed (@) — [ Klptaner— > [ K Iptane -

All Gauss curvature will be 7\% or 0—5 or ;)% and all plane sphere contains all universe plane sphere mass and mass density regard-

S
(radius)?
less of the dimension used as a radio

- -1 L 1 — FFA(radius)
[K ]rest of planes (radius)? Az or @2 or P2 UU UUA (radius)

Now we can see the energy used to be in a position on the surface of the sphere it is the Kinetic energy (K ),

—_ — F _ F(adius) _ =K _ _nmv
U =-F (radius) = K = &%, and the Pressure P = A A radius) — Vol — =2 Vol
[K] -1 _ _Lor_LorJ___EE:_EEA(LadmsJ_:_myiz_(Ladiusjz_n_mm&
restofplanes — (radius)? A2 @2 ® ~ UU  KKA(radius) K2(radius) Vol

We know that the mass density p, = we know the escape velocity v2 = R , (G it is the gravitational constant ) and we know for [1] v

Vl’
—c
Y

(K] = Gdip
restofplanes — (radius)?

1 1 1 _ FF _ FFA(adius) _— mv?zx(adius)?nmev? _ _ 4m2 Gma(radius) pnv: an_ud &zr_G_
Az OT g2 OF g p

- = = Om Y22
uu KKA(radius) K2(radius) Vol m? v4(radius) (radius) m

We can see that the velocity of r dimension either as a radius or as a surface should be c, that agrees with the exposed in [1] [ light transmis-

sion medium and waves velocity traveling in it (¢ ) ]

Join Einstein Tensor & Zoom universe model

Now if we join all equations ( the sphere have a diagonal metric tensor ) (index 1 =r, index 2 = @, index 3 = 0, index 4 = ¢):

Gap =Rab - + gab R =~ Zap 2 K Iptanes except plane a—b = Zab 82C pw y2( 32 velocity planes)

We can see that the sum of 3 bi-dimensional velocity components squared gives us a velocity squared in 3 dimensions

Gn=Ri-3enR="5puy2gu(v} Vhane2-3 * Vplane2-4 * Vplane 3 4)= Y5 o V2 g1 Veube planes 2-3-4

Gy =Ry - Jz‘gzz R = &(ﬂa_& Pm 72 g22( Cplane 1-3 + cplanel 4t vplane3 4) Pm 7 822 chbeplanesl 3-4

G33 = R33 - J2“g33 R =328 p, g33(c lane2-1 * Cplanc 1-4 * Vplanc2— 4)= M5 o Vg Veube planes 1-2-4
(% |

- L _ 8nG 2
Gaa=Ruq - 2 guR ot Pm Y 844\ Vplane 2-3 + cplane2 1+ Cplane3 1 Pm 7 844 chbeplanesl 2-3
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Join Metric Tensor & velocity cube planes squared

The velocity squared can be expressed in terms of the first fundamental form:
vgube planes 1-2-3 =ds’=ds+ds=
2121 (dul)? + 2,%8,(du?)? + 2;58;(du?)? + 2 ;<8 (dul)(du?) + 2 ;+;(dul)(du?) + 2 &y+25(du?)(du’) =

gn(du")? + gyn(du?)? + ga3(du?)? + 2 gpp(dut)(du?) + 2 g3(du')(du?) + 2 gr3(du?)(du?) =

gea(duc)(dud)

VZibe planes 123 = &ea(du®) (dud), with index ¢ = 1, 2, 3, with index d = 1, 2, 3
VZibe planes 2-3-4 = Zea(du©) (du"), with index ¢ =2, 3, 4, withindex d =2, 3, 4
V2 e planes 13-4 = &ea(du®) (du), with index ¢ =1, 3, 4, with index d =1, 3, 4
V2 ibe planes 1-2-4 = &ed(du®) (dud), with index ¢ = 1, 2, 4, with indexd =1, 2, 4

Now let’s multiply those metric tensors of 3 dimensions ( g.q ) with the metric tensor of 4 dimensions ( g, ):

( We must bear in mind that the missing dimension in g4 will always be in g 4 so that in the end we have 2 metric tensors of 4 dimensions, |

develop a case to make it look better ):

Zab Zea(du)(du) = (2a+2p) (2co2,) (du)(dud) = (2a28y) (2c*8) (duc)(du?) = gag ger (duc)(du)

g1 Ve planes 2-3-4 = &11 gea(duc)(dud) with index ¢ =2, 3, 4, with index d=2, 3, 4 =

g1 gn(du?)(du?) + g1y go3(du)(du?) + g1y gra(du?)(dut) + g1y g3o(dud)(du?) + g1y g33(du®)(ded) + g1y g34(dud)(du?) + g1y gan(dut)(du?) +
g1 ga3(dut)(ded) + g1y gaa(du)(du?) =

212 gi2(du?)(du?) + 15 g13(du?)(ded) + g5 gra(du?)(dut) + g13 g12(dud)(du?) + g13 g13(du?)(dud) + g3 gra(dud)(dut) + g14 g1o(dut)(du?) +
214 g3(dut)(du?) + g14 gra(dut)(dut)

With what:

Zab (22 velocity planes) = gad Qep (Auc)(dud) with (index ¢ and d) # (index a and b)

And we have:

Ry - L g R = 855 p, y2 g gop (du)(dud) with (index c and d) # (index a and b)

Finally some tensor algebra

Multiplying both sides by gbi:

R - 364, R =255, y2 goq 6L (duc)(dud)

Multiplying both sides by g&:

Ri- 3 gl R = *5& py y? 8} 6L (duc)(du)

R - ]2-gii R = &f;G-pm 2 (dub)(du/)

The derivative of a coordinate is the velocity component in that coordinate
( Remember that the speed in coordinate 1 (r)itisc):

Ri-LgiR =38ZCp y2yiyi

This expression p,; y2 v v/ it is the stress—energy tensor T4 with what, we have the Einstein field equations:
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Ri-LgiR =8zG 1y

Gravity

We can see that the previous equation was obtained with spheres in one point that includes the whole universe, with all its radius and all its
mass-energy density ( because mass and energy are related by E = mc? ).

This mass-energy density It cause the all universe spherical curvature form.

Obviously if we have a smaller mass-energy, we will have a smaller sphere with a smaller radius.

And the curvature of this 2 dimension plane we can calculate it with the radius of that’s smaller sphere, similar to how we calculate the

curvature of a 1 dimension line using the radius of circles.

N

Mass density 2

Mass density 1

CURVATURE OF LINE CAUSES FOR
CIRCLES PLANE CURVATURE CAUSE FOR

SPHERES

It was already known that gravity was caused by the curvature of the 4 dimensions of space-time, but with this zoom universe model and its

4 dimensions of space-zoom it may look better.

A object with constant velocity causes a centrifugal acceleration as shown in [1] your velocity will be perpendicular and centrifugal

acceleration it travels for the radius dimension ( r ) there is no curvature.

But if that object have a acceleration, this acceleration will be added to the centrifugal acceleration with what will bend that radius and how

the velocity is perpendicular, we see how the acceleration of an object curves the space-zoom.

Remember..
. centripétal
—> a
............... ey
v a
y 3z
OBJECT WITH CONSTANT OBJECT WITH > total centrifugal
VELOCITY ACCELERATION a

And if an acceleration causes a curvature, then a curvature then causes an acceleration.

That's the gravity



Sphere example (drawn with one dimension less) (without 3d

perspective)
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First we draw a circle with yours polar coordinates ( X,y ) = (1, ¢ ):

X=rcos¢

y=rsing

Now we take the radium dimension and we replace it with another circle perpendicular to the rest of the dimensions

r — zy=r1cos @

zy=r1sin 6

We can see that the z, is a new dimension and the z, matches the radius, with that:

z=rsinf

x =rcosfcos¢

y=rcosfsin¢

But if we want the last angle to begin with the last dimension:

y
(Om\
z=rcosf

x=rsinfcos¢ |

y=rsinfsin¢d
We have the spherical coordinates (x,y,z) - (1,6, )
ds? = dr? + 12 d6? + 12 sin? 0 d¢p?
N= L‘*‘r"ﬂ=(sin6‘cos¢, sin 6 sin ¢, cos 6)
If we make constantr - dr =0
g:(g22 g23):(gﬁﬁ geqs):(rz 0 )
832 833 o0 oo 0 rZsin?20
=)l )3 o)
la I3 lso lpg 0 -—rsin2@
K

plane 6—¢ = _,% 5 Kplanc r—¢ = 0 5 Kplanc 0-r = 0
Ry R23):(RHH Rﬁaﬁ),(l 0

Ricci Tensor = ( ) , Ricci Scalar = f{

Ry Ry Ry Ry 0 sin26
P Gn G23) (Gee Gﬁqb) 00
Einstein Tensor = ( = =
32 G Gyo Gy ( 00 )

We observed that the flat coordinate and the curved coordinates could be chosen differently



8| preprint2.nb

If we make constant 8 - d8 = 0 and:

(r9)

= = =L —
z=60cosr Kplane 0-¢ — 0, Kplane r—-¢ ~ g2 aKplane 0-r — 0

x=0sinrcos¢ |

y=0sinrsing

If we make constant ¢ - d¢ = 0 and:

(r,0)

K

z= ¢ cos 0 plane 6—¢ =0 s Kplancr—¢ =0 > Kplancg—r = ;;Iz_

x=¢sinfcosr

y=¢sinfsinr

And we can use that’s spheres to determine the curvature of any pseudo-spherical object

(0.0)

(6,9)

-
v,

D
-

auSe
sanmeTey

-
-
)
0
.
»

.
.
.

Hypersphere example (drawn with two dimension less) (without 3d
perspective) (without 4d perspective)

First we draw a sphere with ours spherical coordinates ( x,y,z) - (1, 6, ¢ ):

z=rcosf

x=rsinfcos¢ |

y=rsinfsin¢

Now we take the radium dimension and we replace it with another circle perpendicular to the rest of the dimensions:

T —> Zy=rcosa

z;=rsina

We can see that the z; is a new dimension and the z, matches the radius, with that:
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z, =rsina
z=rcosacosf
x =rcosasinfcos ¢

y =rcosasinfsin ¢

Z; =rcosa
z=rsinacos

x =rsinasinfcos ¢

y=rsinasinfsing

We have the hyperspherical coordinates ( x,y, z,z: ) > (1, @, 6, ¢ )
ds? =dr? + 72 da? + 12 sin? @ d6? + r? sin? @ sin? 6 d¢?

N = 22} = (sin @ sin 6 cos ¢, sin @ sin @ sin ¢, sin & cos 6, cos @)

If we make constantr -»dr =0

g 823 &4 8aa 8ot Eag 72 0 0
=832 &3 834 |= | 8« 800 84 | =| 0 r2sin2a 0
842 843 a4 &oa 80 Lpo 0 0 72 sin? a sin?
122 123 124 loa larG lzm) —-r 0 0
I=(lhy by by |=|loa loo lop [ =] 0 —rsine 0
Iy lyg Iy lpa loo lgy 0 0 —rsin @ sin? 6
Kplane a-0 = -,% > Kplane a—¢ = -r% > Kplane 0-¢ = -,%
Kplane r—a = 0 5 Kplane —0= 0 5 Kplane r—¢ =0
Ry Ry Ry Roa Ry Ray 2 0 0
Ricci Tensor = | Ryy Rz Ry | =| Rea Reg Ry | = [ 0 2sina 0 , Ricci Scalar = &
R42 R43 R44 R¢ar R(bH R¢¢ 0 0 2 sin2 (07 Sil’l2 0
Gy Gy Gy Goo Gog Gay -1 0 0
Einstein Tensor=| Gz, Gi33 G3a ] =| Goo Gg Gy | = [ 0 —sin2a 0 ]
Gy Gz Gy G¢fY G¢9 Gy 0 0 —sin? @ sin?

We observed that the flat coordinate and the curved coordinates could be chosen differently, as in the example of the sphere.

And as in the example of the sphere we can use spheres to determine the curvature of any pseudo-hyperspherical object, as the zoom-

universe model.
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(6.9)

(a,0)
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