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Abstract

Demonstration of how to do that the light velocity ¢ be the same independently of the velocity of the observer and obtain the mass-energy

equivalence E = mc? using the Galilean transformations and the 4 dimensions zoom-universe model characteristics.

Demonstration of how to interpret it the time dilation/length contraction typical of the special relativity using the Galilean transformations

and the 4 dimensions zoom-universe model characteristics.

Demonstration of how to obtain the typical waves equation with transmission velocity ¢ and how to obtain it through the medium for

transmission of light given by the zoom-universe model.

Demonstration of 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 of how to obtain the Einstein Field Equations only using the Gauss Curvature and the zoom universe model characteristics.
Gravity in zoom universe model.

Special relativity zoom.

General relativity zoom.

Sphere and Hypersphere example to understand it better.
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1. Introduction

We start thinking about the big holes that the current conception of the universe and the theory of relativity have, that are:

1 - Is the universe flat? If so, and if the universe expands, it will have limits or it will be infinite. Is this possible?
2 - If we assume that in the BIG BANG the universe, time, and other dimensions were created, what was there before time? And how were
time and other dimensions created?

3 - Regarding the theory of relativity, if light is also an electromagnetic wave, how can a wave move in a vacuum?

1 - In ancient times it was believed that the earth was also flat, the problem was solved with a spherical earth that basically consists in
bending a 2 dimensional plane through a third dimension.
We will assume the same with the 3 dimensions of the universe (X, y, z) and we will curve them through a fourth dimension that we will call

Zz, with which we will have the whole universe in a hypersphere.

2 - I will use the zoom as that Zz dimension in which the other dimensions are curved to create the hypersphere and to obtain the same
accepted equations of special relativity and general relativity using the zoom as a dimension. To not complicate the calculations much I used

the time t in the equations and the derivatives ( we can think of time as a fifth dimension or we can think of it as the expansion of the
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universe through the Zz coordinate in which case time would not really exist ), the advantages of considering zoom as a dimension and

considering that time does not really exist are enormous:

2.1 - The limits of the hypersphere are perfectly defined, the limit that marks the outer surface is the object with the minimum
possible zoom, we think that although the smallest possible object it has will much smaller than an electron it will always be bigger

than 0, because if it were 0, it would not exist.

2.2 - The universe, the hypersphere, can be expanded, since the minimum possible object, with the minimum possible zoom level,

could always be smaller. Here we would have the outer limit of the universe expanding perfectly defined.

2.3 - If we move in the other direction of the Zz zoom dimension of the radius of the hypersphere we would have the largest
possible object that would be the whole universe, with all its energy contained in a single point, it is the same as the BIG BANG but

with the advantage that there is no “before” since we have not used time for anything.

2.4 - Having all the universe concentrated in a single point is the same as having it fully expanded, since we are only zooming in, it
is like looking at an object through a magnifying glass, the object is the same, only that we are in another level of zoom. and if a
point (0 dimensions) in a Euclidean space you expand it in a circle, sphere, hypersphere, etc, the surface and the radius will acquire
that number of dimensions and as it I will demonstrated in the form used to obtain E = mc? this is the mechanism by
which dimensions and matter exist
3 - As I will demonstrate with equations, an object, although we increase or decrease as much as possible the zoom, that object will continue
to exist, so that object exists at all zoom levels. I take advantage of this feature to show that the light moves like a wave of speed c through
this coordinate (Zz). Move along the dimension zoom in the rest of dimensions would be appreciated as a “ball of light” of speed c that each
time becomes larger, which would coincide with the observed and with the particle-wave duality of quantum physics ( although this paper

only focuses on relativistic concepts ).

I will use these concepts to deduce all the equations of special relativity and general relativity and thus be able to prove that these concepts

are valid.

2. Zoom universe model characteristics

The Euclidean space is composed by 4 dimensions (X,y,z,2z).
The normal 3 dimensions ( x,y,z) = (a,6,¢) are curved by a fourth dimension creating a hypersphere with radius r.
The coordinates of the surface of the hypersphere embedded can be ( x,y,z) intrinsic 3d view or («,0,¢) with r as radius extrinsic 4d view.

If we represent the total non-infinite energy of that universe with a point in this Euclidean space we have 0 dimensions, if we make a zoom

now we have 4 dimensions, 3 surface intrinsic coordinates (x,y,z) and 1 extrinsic coordinate r, with the same non-infinite energy.

An object in a zoom scale, exist in all zoom scales,therefore, we have a medium for transmission of light and electromagnetic waves ( 1)

similar at the transmission of longitudinal waves for a solid object through normal dimensions (X,y,z).
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Fig. 1. Zoom universe model draw without 3D perspective and without 4D perspective

3. Galilean transformations

X'=x—-wt y'=y-wt z'=z-wvt R v=v=y i +n2 402
z' =z, + vt , z.'= Va2 +)? + z2 (if the z,' it’s in the same zoom level than O)
t'=t¢ , z.'=Vx'2 +y2+22 (if the z,' it’s in the same zoom level than Q")
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Fig. 2. Galilean transformation in normal 3D view with 3D perspective Fig. 3. Galilean transformation in 4D zoom universe model
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4. Demonstration of how light velocity c is the same independently of

the observer with Galilean transformations
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The hypersphere zoom universe model is very large, we can take a “small” interval and interpret it as a plane interval.

From the point of view of the mobile observer O’ the length that the light travels it's ct' ,that it’s the same length that the length of z'

dimension:

X2 +y2 422 =(ct")? )

Apply the Galilean transformations:

=)+ @ —w?+ (z—v:0)? = (ct)? 3)

X2 =2xvet+ (e 2402 =2y vt + (V02 + 22 = 2zvo 1+ (v: 1) = (ct)? )
As it's still at the same zoom level that the mobile observer O":

(") + ) 2xwt=2ywt—-2zv.t=(ct)? 5)

Is it (x vi+y vy +zv;) equal to (z;'vy) ?

vety vy +zv) =l v + 2 +v2 Va2 + )2 + 22 6
V) y Y

vy —y)2(xv: —zv)2(yv: —z»)2=0 7

XVy =y — ;‘ = ﬁ—

XV =zvx — e

YV =zVy — J: = f— (8)

Yes, in all cases is equal because the light spreads like a sphere, whatever direction of v it is equal to the light spread direction , therefore,

vty vy +zv:) = (2:'vy) (&)
Combining with equation (5) we have:

(@) + (u?=21(z"v)) = (ct)? (10)
(z:' = vit)? =(ct)? an

Apply the Galileo transformations

(z2)? = (ct)? (12)

X2+ 32 + 22 = (ct)? (13)

We can affirm that the distance traveled and velocity of light is the same independently of the velocity of observer.

5. Length contraction
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Fig. 4. Length contraction from normal 3D dimensions view and length contraction from fourth dimension Zz view

= 5.1 View from 3d (x,y,z) dimensions:
First we have an own length called L’ and we use the velocity of light to have a invariance length L'=ct.

From the 3D view we have:

L2 = (L) - (vi)? (14)
_ |
Lo Ji-= ) y= (15)
-5
_ L
L=t (16)

It is the same as the special relativity.

= 5.2 View from Zz dimension:

Lz.2 = (L") - (L)* (7
Lz2 = (L) - (&) (18)
F=A1-(-5)=2 (19
Lzz=%L"= Ly (20)

This result doesn’t exist in special relativity, but it is very important in zoom special relativity.

6. Time dilation
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Fig. 5. Time dilation from 3D view and from Zz view in case of the time exists or in case of the time doesn’t exists

= 6.1 From 3d view in case that the time exists
The time, in case that exist, it’s a dimension and it must be perpendicular to the rest of dimensions in a Cartesian coordinate system.

The measurement of the time it’s only possible if we have a velocity or a frequency in a known dimensions. If that velocity is through a

unknown dimension (Zz) the projection in our known dimension it will be our measure of time.

So for a fixed observer O the time it will be T but for a mobile observer O’ the time it will be the projection in a known dimension T’ (own

time).
T2 = (T - (vt @1
— 2 [
L=y1-% , Y= (22)
1-2
" I
T'= Y (23)

It is the same as the special relativity.
m 6.2 From 3d view in case that the time doesn’t exists

In case that the time doesn’t exist,our time perception can be the movement given by the Zz dimension caused by a velocity non perceptible
by us (the movement of the Earth or the milky way,for example), (centrifuge force causes a movement in zoom dimension Zz caused for a

3d velocity) or maybe by the universe expansion.
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In this case Zz it will be the time dimension for us (note that I have replaced the time t for hypersphere radius r in the picture).
The equations are the same as in the previous case and the same as the special relativity.
= 6.3 From Zz view in case of the time exists

The time for a Zz view (TZz) it will be the projection of the own time T’ so:

Tz = (T'7 - (L) 24)

Tz2=T2-(5) . T'=L=a 25)
T=NI-(1-5)=t (26)
Tr=*T=*L @n

This result doesn’t exist in special relativity, but it is very important in zoom special relativity.
m 6.4 From Zz view in case of the time doesn’t exists
In this case Zz it will be the time dimension for us (note that I have replaced the time t for hypersphere radius r in the picture).

The equations are the same as in the previous case.

7. Mass-energy equivalence

Any movement in (X,y,z) directions it would be equal to a circle movement in our hypersphere zoom universe, we have a centrifuge force

and a centrifuge acceleration.

a= (28)

But this acceleration will be an acceleration from the O observer view, we need the acceleration from the Oz observer view (20).

Lz.= ¢ Ly (29)
vt =YLy (30)
L=, ‘(11];=VO=I; (3D
a= ;7 (32)

We know for the elasticity Hooke's law [24] that:

- KLz (33)
m;f%:-Kthz , K:—mﬁf'zv—,::

The intrinsic elastic constant is [24]:

= gy —C
K’ m V2V,

But this constant it is for the Oz observer view (27), the same constant from the O observer view:

Tz.= > L (34)
Ki=-m ;f;—t: -m ;% (35)
Lz.= Ly (36)
Ki=-m & (37)

Potential Energy (U) for the hypersphere zoom universe:
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- [P KLz dz. = - [° KLz dz = [© m < dz = me? (38)

We can conclude that the mass-energy equivalence E = mc? it is the potential energy that need the matter to exist in a scale zoom in the

zoom universe model.

8. Light transmission medium

|9

We use the typical longitudinal elastic wave transmission method [24].
We take a little piece of length Az, and the elongation of this piece we named 9,7, -

F(ZZ) =-K 6AZZ =-K; %717' -K; dii_ (39)

We named ¥(Zz) at displacement of a section of piece, p at the mass density and dm at a little mass.
dF =dm « , dm=p dx dy dz (40)

F(Zz) - F(Zz + dZz) = dm 2% (41)

(0r>2
Maclaurin series:

dZz 2£ = p dx dy dz Z% (42)

(dt)

If (20):

Lz, = ? Ly (43)
We can do:

dx = dzc (44)

And:
=035 5 dy dz 2% (45)

de (dt)2

The little elongation of this section of piece we can defined:

d6 = y(Zz + dZz) - Y(Zz) = 2 dZz = dy (46)
Equation (39):
F(Zz)=-K; 4= -K 4 (47)
»=-K 5 (48)
Equation (45):

el iy ey (49)

(0r)? pcdydz  (0z2)?

If (in the O observer view) (36) (37):

—dm ~& (50)

yvzt

B _dm 2 Py

@F = vt pdydz 0n) s dm=p vtdydz 51)

P2 0 Py
@~ € 0w (52

That is the wave equation with velocity of transmission by the medium (Zz) c, the light velocity.
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9. Gauss-Codazzi equations & Riemann Tensor

For a Surface of 2 dimensions embedded in a three-dimensional space S : RZ — R3 expressed by [29]:
3= (X(up,u), y(uy,uz), z(uy,uz) ) (53)
If we do this [29] [16]:

&8 = Eduy + £duy = $1duy + 3pduy = &ydu' + 2ydu? , N= éﬁ (54)

We have basis vectors and a normal vector in a point of the surface. And we have [29] [16]:

I =ds?=d3 «ds = 22 (du'? + 2,7, (du?)? + 2 2,2, (du')(du?) = g1 (du') + grp(du?)® +2 gyo(du')(du') (55)
Il =d3+dN=2*N;(du')? + 2,oN,(du2)? + 2 2;eNy(du')(du2) = I;1(du')® + Ly(du?)? + 2 I1p(du')(du?) (56)
The first and second fundamental form. And we have [29]:

Ny =-112, -2, (57)

N,=-112, - Be, (58)

The derivation of the normal vector N expressed in a base vector coordinates

And the Gauss curvature K [29]:

pir s (59)
g11 822 —g12 g

The Gauss-Codazzi equations for 2 dimensions can be written as [29]:

HI‘I (’)I‘l . .
Ll | Loe mi . _[m[i ., =
Auj Ouyy + l—‘abl—‘mj ra_] l—‘mb

Ll B, i=12 (60)

The Riemann Tensor definition it is [5]:

. _ar, or ; -
Rap = “ou = our T Dablmj - Tailinb (61)

Therefore, for 2 dimensions we can write:

Ri

o=l i -l Iy, i=1.2 (62)

10. Ricci Tensor & Gauss curvature

The Ricci Tensor definition it is (for 2 dimensions) [5]:
Rap = Rig, = Riyp + Ry (63)

Therefore, for 2 dimensions we can write (63) (62):
Ry =ILpli-1y1, i=12 (64)

And we can do [23] [25]:

Rap = &b fir = i Ior) i=12 (65)

The inverse of the metric tensor, we can obtain with the cofactor of g, in 2 dimensions we have [23]:

gij = ﬁgz_\ - gll = gngz?iglz2 ’glz = gngz_zgl‘glzz ’g22 = g1 gn —gn? (67)
Ruy = (Lt i - L o) =g St > Ifa=b . Q=12 (68)
= gy, Lebsbeld L qfazb i=12 (69)

gl
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We can see if (a=b) — (i=r) and if (a # b) - (i # r) therefore, knowing the Gauss curvature definition (59):
Rab = &ba [ K ]plane a—=b ( in2 dimensions) (70)

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
gn 0 0 0
0 g 0 O
= 71
& 0 0 g3 0 D
0 0 0 g4

Rll =41 ( [K ]plane1—2 + [ K ]planel—} + [ K ]planel—4 )
R =8 ( [ K ]p]ane -1t [ K ]plane 2-3 1 [ K ]plane 2-4 )
R33 =833 ( [ K ]plane 32t [ K ]plane -1t [ K ]plane 3-4 )

R44 =844 ( [ K ]plane4—2 + [ K ]plane4—3 + [ K ]plane4—1 ) (72)

11. Ricci Scalar & Gauss curvature

The Ricci Scalar definition it is (for 2 dimensions) [5]:
R=g®Ryy, = g"Ry1 + g12R15 + g2 Ry1 + g22Ry) (73)
Therefore, for 2 dimensions we can write ( & = Kronecker delta ) [23] (73) (70):

R= gabRab = gabgba [ K ]plane a-b = 651’ [ K ]plaue a-b = 2 [ K ]plane a-b (74)

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

gn O 0 0

0 g» 0 0
= 75
10 0 a5 0 (72
0 0 0 gy
R=2 [ K ]planc 1-2 +2 [ K ]planc 1-3 +2 [ K ]planc 1-4 +2 [ K ]plancZ—} +2 [ K ]plan02—4 +2 [ K ]planc3—4 (76)

12. Einstein Tensor & Gauss curvature

The Einstein tensor definition it is [23]:
Gy =Rap - 5 gar R a7

Therefore, (70) (76) always as long as we have a diagonal metric
gn O 0 0

0 82 0 0
= 78
=l 0 0 g5 O (78)
0 0 0 gu
Gab = Rab - _2Lgab R = 8ba Z[ K ]plane a-b = &ab Z[ K ]allplanes = - &ab Z[ K ]planes except plane a—b (79)

Gll :Rll - %gll R = — 811 ([K]planeZ—S +[K]plan32—4 +[K]plane4—3 )



12| preprint.nb

Gy =Ry -+ gnR =21 ([Klpaei-3 T [ K lpiane1-4 + [ K Jplanea-3)
Gy3=Ry3- g3 R = —g53 ([ K lptane2-1 + [ K Jptanc2-4 + [ K Jptanea—2 )

Gas=Ras - 3 gaa R == gas ([ K Jptane2-3 T [ K Jptane2-1 + [ K Jptane 1-3) (80)

13. 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 bi-dimensional plane ( plane @-6 ) ( plane a-¢ ) ( plane ¢-6 ) we have a bi-dimensional sphere with the same radius R and the

same spherical Gauss curvature 1}% .
[ K ]plane a-6 O [ K ]plane a—¢ O [ K ]plane 60~ ;g% (81)

We know for [6. Mass-energy equivalence] that: U = - F R (potential energy, work done on an object is found by multiplying force and
distance)

[ K ]plane a-6 OF [ K ]planea—tj) or [ K ]plane ¢-0 }Iz_ = -LEJ% (82)

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

[K ]plane a0 Or[K ]plane a-¢ OF [K ]plane -0~ }gjz_ = 5% = UUAR (83)

Now we know for [6. Mass-energy equivalence] that U = - F R = mc2, we know that the sphere area it’s A = 4wR?, we know that the

Pressure it’s P = f = ﬁl = 3{% , ( Vol = volume ) and in one volume we can have n particles P = AE = fg‘ = 3(% = -"-\‘}flz— , therefore:
_ 1 _ FE _ FFAR _ _ mc?4aR’nmc>
[ K ]planc a-9 Or [ K ]planc a-¢ OF [ K ]planc -0~ R2 T UU ~ UUAR U2 R Vol (84)
We know that the mass density p» = 2 , we know the light escape velocity ¢? = Z-%”L, ( G it is the gravitational constant ) and we know for

(31) that: v= 5

_ — — FFAR _ mc?4xR?nme® _  m2GminRpuc® _ 811G
[ K ]planca—G or [ K ]planc a-¢ OF [ K ]planc¢—9 - ﬁz_ - % ~ UUAR ~ ~ U2 R Vol - m2 A RR =4 Pm ,),ZVZ (85)

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

14. The rest of planes in Zoom universe model & Gauss curvature

To calculate the rest of planes, we can do one of this dimensions fixed ( @, 8, ¢ ) and r would be part of the surface:
with @ fixed ( A ) - [ K ]plane r—0 » [ K ]plane r—¢

with 6 fixed (© ) i [K ]plane r—a > [K ]plane r—¢

with ¢ fixed ( o ) - [ K ]planc r=6 - [ K ]p]anc r-a (86)
All Gauss curvature will be m = ;b or é]; or ;D% and all plane-sphere contains all universe plane-sphere mass and mass density

regardless of the dimension used as a radio.

_ 1 _ 1 .1 .. 1 _ FE _ FFA(adius)
[ K Jrestofplanes = Gagius? ~ a2 ©F @2 O 3 = UU ~ UUA(Gradius) (87

Now we can observe that the energy used to be in a position on the surface of the sphere it is the Kinetic energy ( K ),
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- : W = v — F _ F(adius) _ =K _ _nmv
F (radius) =K , and the Pressure P = A A radius) — Vol — ~2Vol (88)

-1 _ 1 1 _]_ FF _ FFA(Qadius) _ _mv?z(radius)® n mev:

[K ]rest of planes (radius)? A2 or (o2 or uu KKA(radius) K2(radius) Vol (89)

We know that the mass density o = {5 , we know the escape velocity V2= 2—%‘“, ( G it is the gravitational constant ) and we know for (31)

v=£%¢

Y

-1 _ 1 1 1 _ FF _ FFA(Qadius) _ mv2z(GadiusPnmev? _ _4m2 Gma@adius) pwv? —  8rGpuV2y* _ &zz_G_ 2.2

[ K ]rest ofplanes — (radius)? Az OF g OF 4 uu KKA(radius) K2(radius) Vol m?2 vA(radius) (radius) m2 ¢t Pm y=C

(90)

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 [7. Light transmis-

sion medium]

15. Join Einstein Tensor & Zoom universe model

Now if we join all equations (79) (90) ( the sphere have a diagonal metric tensor ) ( index 1 =r, index 2 = @, index 3 = 6, index 4 = ¢):
Gab = Rab - th &ab R =- &ab Z[ K ]planes except plane a—b — Zab &fA_G_ Pm 72(22 VelOCity planes) (91)

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

Gll :Rll - 12-g11 R = Pm Y gll( planez -3 + Vplanez 4t Vplane3 4) &fﬁpm 72g11 V%ubeplanesz—3—4
G2 =Ry - thg22 R = &faﬁ Pm 72 g22( Cplane 1-3 + cplanel 4t vplane3 4) Pm 7 822 chbe planes 1-3-4
G33 =R33 - %g33 R = &f;G- Pm 72 g33(c lane 2—1 + cglane1—4 + vglaneZ 4) Pm 7 833 vcubeplanesl 2-4
G44 =R44 - -2Lg44R = S.fgﬁ. Pm 72 g44(V lane2-3 T cplaneZ 1t CplaneS 1) Pm 7 844 chbeplanesl -2-3 (92)

16. Join Metric Tensor & velocity cube planes squared

The velocity squared can be expressed in terms of the first fundamental form [16]:

2,92 (Ul 2 + 205 (d2)2 + 2373 (did)2 + 2 2102 (du (i) + 2 2y o25(duu Y(dusd) + 2 Byo25(duid)(dusd) =
gn(du)? + gpn(du?)? + gi3(dud)? + 2 gip(dul)(du?) + 2 gy3(dut)(du?) + 2 gr3(du?)(dud) =

Zoa(du)(du) 93)
V2 b planes 123 = &ea(du®) (dud), with index ¢ = 1, 2, 3, with index d = 1, 2, 3
VZibe planes 234 = &ea(du®) (dud), with index ¢ = 2, 3, 4, with index d =2, 3, 4
V2 ybe planes 13-4 = &ea(du®) (dud), with index ¢ =1, 3, 4, with index d =1, 3, 4
V2 e planes 1-2-4 = &ea(du®) (du), with index ¢ =1, 2, 4, with index d =1, 2, 4 (94)

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 g.q will always be in g4 so, finally we have 2 metric tensors of 4 dimensions, I

develop a case for better understood ):
Zab Zea(du)(du) = (24+8p) (2c*2,) (duc)(dud) = (2a*2,) (2c+8y) (du)(du) = gaq gep, (du)(du) 95)

g v cubeplanesz 14 = 811 ea(duc)(dud) , with index ¢ =2, 3,4, with index d =2, 3, 4 =

g1 &(du?)(du?) + g1y go3(du?)(dud) + g1y goa(du?)(dut) + g1y g30(dud)(du?) + g1y g33(du?)(dud) + g1 gaa(dud)(dut) + g1y gup(dut)(du?) +
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g1 ga3(dut)(du?) + g1y gaa(dut)(dut) =

212 g12(du?)(du?) + g5 g13(du?)(du?) + g1 g14(du?)(du?) + g13 g12(did)(du?) + g13 g13(dud)(du?) + g13 g1a(dud)(du?) + g14 g12(dut)(du?) +
214 g3(dut)(du?) + g14 g1a(dut)(dut)

Therefore (94) (95):

Gab (X2 velocity planes) = guq gep (duc)(dud) with (index c and d) # (index a and b) (96)
And we have (91) (96):

Ry - L g R = 825 p, y2 g gop (du)(dud) with (index ¢ and d) # (index a and b) 7

17. Finally some tensor algebra

Multiplying both sides (97) by gb' [23] [25]:

R - 26, R = 22C p, 2 goq 6L (duc)(du?) (98)

Multiplying both sides by g#:

Ri- 3 gl R = 25 py y? 6} 6L (duc)(du) ©9)

Ri- L gi R = 250 p,, y2 (dui)(du) (100)

The derivative of a coordinate is the velocity component in that coordinate

( Remember that the velocity in coordinate 1 (r) is ¢ [7. Light transmission medium] ):

R - Jz'gin =8—f‘;me y2 vivi (101)

This expression p,, y2 v/ v/ it is the stress—energy tensor 79 therefore, we have the Einstein field equations [23]:

Ri - L gii R = 8ZC Tij (102)

18. Gravity

We can observe that the previous equation (101) 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 whole universe spherical-plane 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 bi-dimensional 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.
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Y

Mass density 2

Mass density 1

PLANE CURVATURE CAUSED BY
SPHERES

LINE CURVATURE CAUSED
BY CIRCLES

Fig. 6. Curvature in line caused for circles Fig. 7. Curvature in plane caused 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 can be understood better.

An object with constant velocity causes a centrifugal acceleration as i have shown in [6. Mass-energy equivalence] its velocity will be

perpendicular to r, and the centrifugal acceleration it travels by the radius dimension ( r ). There is no curvature.

But if that object has an acceleration, that acceleration will be added to the centrifugal acceleration. Therefore the radius will bend and how

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

Remember..
centripétal
B _’ a
................. H_____' >
v a
y 3lz
»
OBJECT WITH CONSTANT OBJECT WITH total centrifugal
VELOCITY ACCELERATION a
Fig 8. Object with velocity in hypersphere zoom universe Fig 9. Object with acceleration in hypersphere zoom universe

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

That’s the gravity

Appendix 1. Sphere example (drawn with one dimension less) (without
3d perspective)

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



16 | preprint.nb

X=rcos¢

y=rsing

Fig 10. 2D circle

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

r — zZy=Tcos @

zy,=r18inf

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

z=rsinf

x =rcosfcos ¢

y=rcosfsin¢

Fig. 11. 3D sphere

But if we want that the last angle begins with the last dimension:

z=rcosf

x =rsinfcos ¢

y=rsinfsing

Fig. 12. 3D sphere

We have the spherical coordinates ( x,y,z) - (1,6, )
ds? =dr? + 2 d6? + r2 sin? 6 d¢?

N= “”f‘a:(sinﬂcosqﬁ, sin 6 sin ¢, cos 6)

1.1 If we make constantr -»dr =0

gz(g22 g23)=(g99 g9¢)=(r2 0 )
83 833 oo oo 0 72sin?6

()l ) (T L)
L I3 Lo oo 0 -rsin26

- L - —
Kplane 0-¢ — 2> Kplane r—¢ — 0, Kplane 0-r — 0
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- Ry R Ryy Ry 1 0 .
Ricci Tensor = ( Ri Ri; )= (R¢9 R¢Z )= ( 0 sin2 ) , Ricci Scalar = -f;

GG )

Einstein Tensor = (
Gy, Gy Gog Gy 00

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

1.2 If we make constant 8 - dé@ = 0 and:

y

(r,9)

= = - L _
z=0cosr Kplane 6-¢ — 0 > Kplane r—¢ g2 aKplane 6-r — 0

x =0sinrcos ¢

y=0sinrsing

Fig. 13. 3D sphere

1.3 If we make constant ¢ -» d¢ = 0 and:

(r,0)

z=¢cos 0 Kplane6—¢ =0, Kplanerﬂp =0, Kplaneﬁfr = (}%

x=¢sinfcosr

y=¢sinfsinr

Fig. 14. 3D sphere

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

(6.9)

(6,9)

.
.

L
-

sanESen,

*
0

0
-
0
-
»

.
.
"

Fig. 15. Curvature 3D pseudo-spherical object
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Appendix 2. 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¢

Fig. 16. 3D sphere

Now we take the radius dimension and we replace it with another circle perpendicular to the rest of the dimensions:
r —  z,=rcosa
zZ,=rsina

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

z, =rsina
z=rcosacosf
Xx =rcosasinfcos ¢

y =rcosasinfsin ¢

Fig. 17. 4D hypersphere

But if we want the last angle begins with the last dimension:

Z; =rcosa

z=rsinacosf

x =rsinasinfcos ¢

y=rsinasinfsin¢@

Fig. 18. 4D hypersphere

We have the hyperspherical coordinates ( x,y,z,z- ) = (1, @, 6, ¢)
ds? = dr? + 72 da? + 1?2 sin? @ d6? + r2 sin? @ sin? 6 d¢?

N=w*“1r' =(sin a sin 6 cos ¢, sin & sin 6 sin @, sin a cos 6, cos « )
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2.1 If we make constantr -»dr =0

82 823 &u Zoa ot Zao 72 0 0
g=| 82 £33 &4 |= | 8e 8w 8w | = 0 r2sinla 0
842 843 8ua 8oa 80 Lo 0 0 72 sin? @ sin? 0
by by Iy laa lap lag —r 0 0
1= [ Ly by Iy ] =l log lop | = [ 0 —rsin?a 0 ]
142 143 144 l¢(l/ l¢9 l¢¢ 0 0 —-r SiIl2 a sin2 [%
Kplanerlfﬁ = _,],2_ s Kplane(l—d) = _,].2_ > Kplaneﬁfdi = _,]~2_
Kotane r—a = 0, Kptane r—0 = 0, Kotane r—¢ = 0
R22 R23 R24 Rﬂfﬂ/ R{YG R(l¢ 2 0 0
Ricci Tensor = [ Ry, Ry3 Ry | =| Ree Rew Rep | = [ 0 2sin2a 0 ] s Ricci Scalar = f;
R42 R43 R44 R¢ar R¢9 R¢¢ 0 0 2 sin2 a Sil’l2 0
Gn Gy Gy Goa Gag Gag -1 0 0
Einstein Tensor = G32 G33 Gy | = GG(X Ggg GQ¢ = [ 0 —sin2a 0
Gy Ga3 Gy Goa Gpy Gy 0 0 —sin2 @ sin? 6

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.

(6.0)

(. 0)

Fig. 19 Curvature 4D pseudo-hyperspherical object
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