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Abstract: We introduce two symmetric concepts to physics: “distance” (space and time in one) and
“wavematter” (electromagnetic wave packet and matter in one). We claim that physics has chosen
the wrong concept of time: It is not aware that the time of a moving object flows in a direction other
than my time. We provide 15 proofs for our claim by solving 15 mysteries of physics graphically!
For example, we prove that length contraction and time dilation are actually geometrical effects in
a 4D manifold that we call “Euclidean spacetime” (ES). We prove that the discrepancy in calculating
the Hubble constant stems from a systematic error in the redshift measurement. We prove that what
I deem wave, deems itself matter, which solves wave—particle duality. We even untangle quantum
entanglement without the issue of non-locality. We finally understand why alternative theories of
Euclidean relativity have failed: They are all based on four dimensions of space rather than distance.
A huge amount of energy was injected into ES at a point that we take as origin. Ever since has this
energy been moving radially away at the speed of light. We live in the 3D hypersurface of an ex-
panding 4D hypersphere. Hyperspherical coordinates have the great advantage that they reduce all
that is ever happening to just one formula. So, it is the Theory of Everything in these coordinates:
“Energy is covering radial distance which, divided by Euclidean time, is equal to the speed of light.”
Acceleration and force like gravitation emerge from a rotation of objects in ES and a subsequent
projection to 3D space. Matching the symmetry simplifies physics.

Keywords: theory of everything; relativity; spacetime; cosmology; background radiation; Hubble’s
law; Hubble constant; dark energy; wave—particle duality; quantum entanglement

1. Introduction

Here we report on new concepts of time and matter, how they give birth to a Theory
of Everything, and how they solve 15 mysteries of physics. There is not only a symmetry
of space and time, but also a symmetry of waves and matter! Albert Einstein’s theory of
special relativity (SR) [1] is taught in Minkowski spacetime (MS). Hermann Minkowski’s
geometrical interpretation [2] of SR was very successful in explaining effects like length
contraction and time dilation. It thus became an integral part of SR. A generalized version
of the Minkowski metric known as pseudo-Riemannian metric became a concept of gen-
eral relativity (GR) [3]. Yet is MS giving us an undistorted view of reality?

We claim that physics has chosen the wrong concept of time. Time is a cornerstone
of physics, but even cornerstones can become brittle. If a new cornerstone fits better, we
must open up to it. Our main concern: In MS, space and time are considered two concepts
despite the spacetime interval being an invariant. Thinking of them as two instead of one
cleared the way for accepting an unfortunate asymmetry in cosmology that most of us are
not even aware of: Time is supposed to run uniformly, while space shall inflate or expand.
How could there be such an asymmetry within one spacetime?

“We need a new model,” [4] says cosmologist Alessandro Melchiorri from the Uni-
versity of Rome. We claim that our two concepts “distance” (space and time in one) and
“wavematter” (electromagnetic wave packet and matter in one) are this new model and
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that they will revolutionize both physics and philosophy. We derive the two most striking 46
observations in astronomy —isotropic background radiation [5] and Hubble’s law [6]— 47
and the cosmological principle [7], but without assuming an inflating space [8], expanding 48
space [9], or dark energy [10]. We even solve the trouble with Hubble [11,12]. If you were 49
to choose from a theory A with redundant concepts or a theory B without them, yet more 50
power, which one would you prefer? We are convinced that science should always prefer 51
theory B! So, all that we ask for is to apply Occam’s razor. 52

Ilustrations like Fig. 1 have been released by NASA/WMAP. They are supposed to 53
show the timeline of the universe. Just one question proves that the initial inflation and 54
the subsequent expansion of space does not make sense: From where would an observer 55
have the view shown in Fig. 1? The figure suggests that an observer is able to see expand- 56
ing space from outside of space. How could someone be outside of space? 57

58
Figure 1. Timeline of the universe. Artwork illustrating the expansion of space over about 13.8 bil- 59
lion years. Time and space are depicted by the horizontal and vertical extent of the grid, respectively. 60
The universe is supposed to have started in a Big Bang (left). Space is supposed to have undergone 61
various stages of expansion, while time has been running uniformly. Credit: NASA/WMAP. 62

We ground our theory on three postulates: (1) The equations describing the laws of 63
physics have the same form in all 3D space reference frames. (2) The speed of light is both 64
absolute and universal in Euclidean spacetime (ES). (3) All energy is wavematter. Our first 65
postulate is the same as in SR except that we do not limit our theory to inertial reference 66
frames. Acceleration and force like gravitation emerge from a rotation of objects in ESand 67
a subsequent projection to 3D space. They have no effect on space and time. Our second 68
postulate is stronger than in SR. We claim that everything is moving through ES at the 69
speed of light. Our third postulate generalizes the mass—energy equivalence. 70

Some authors claim that everything would be moving through MS at the speed of 71
light [13]. They multiply the dimension of time t by the speed of light ¢ to match the unit 72
of space. Yet moving through MS at the speed of light is a pointless concept: An “objectat 73
rest” would move in the axis ct at the speed ¢, thatis, it would move in time at the trivial 74
speed “one second per one second”. 75

Our theory must not be confused with the Hypergeometrical Universe Theory (HU 76
theory) [14] which hasn’t passed the peer-review process. There are two huge differences: 77
(1) HU theory claims four dimensions of space and thus can’t solve test problems shown 78
in our Fig. 3. In our initial model [15], we struggled with the same issue. Then we surren- 79
dered the idea of a pure 4D space. Only by merging space and time into distance do we succeed — 80
in surpassing MS. (2) HU theory claims that matter is made from deformed space. We claim 81
that space can’t be deformed. Matter is a “matter” of an observer’s perspective. 82

There have been other attempts to model Euclidean relativity: [16] introduces abso- 83
lute Euclidean spacetime (AEST), [17] tries to extrapolate ES to GR, [18] identifies Lorentz 84
transformations as rotations in 4D space, [19] claims four parallel spacetimes, [20] explains 85
velocity and momentum in 4D space, and [21] adds a boundedness postulate in the fourth 86
dimension. Yet like the HU theory, all these theories still claim four dimensions of space 87
and thus fail to solve the test problems shown in our Fig. 3. 88

Because replacing the concept of time in physics is a task that can’t be performed on 89
just one page, we provide a roadmap of how we will proceed. Section 2: (a) We introduce 90
two sets of coordinates for describing ES (hyperspherical and Cartesian coordinates). (b) 91
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In hyperspherical coordinates, we derive our new concept of Euclidean time and —to our 92
surprise—a Theory of Everything. Section 3: (a) We convert hyperspherical coordinatesto 93
Cartesian coordinates. (b) From the ES geometry, we derive the equations for length con- 94
traction and time dilation. (c) We discuss three problems for testing 4D theories and solve 95
them in ES. Section 4: We compare ES with MS and explain why Minkowski diagrams are 96
physically incorrect. Section 5: We discuss the drawbacks of “Minkowski time” (concept 97
of time in today’s physics). Section 6: (a) We explain why most theories of physics (like 98
electrodynamics or thermodynamics) won’t change under Euclidean time. (b) We solve 99
15 mysteries of physics graphically. Section 7: We draw our conclusions. 100

2. Euclidean Spacetime —Hyperspherical Coordinates 101

MS emerged from the ambition to describe a world that we perceive in daily life. Yet 102
this concept won't let us grasp the big picture. Performance of MS is limited as it is neither 103
absolute nor symmetric, but “egocentric” (prioritizing my own view). There is an analogy 104
that fits quite well: MS reminds us of the geocentric model that was once surpassed by the 105
heliocentric model. We are convinced that there is a much greater truth beyond MS, too: 106
ES! Yet as with all new concepts, it does take time to convince the scientific community of 107
their benefits. The concept of Minkowski time, in particular, has been a well-established 108
concept for more than 100 years. This makes it even more challenging to replace it. So, we 109
recommend reading this report as unbiased as possible. 110

Mathematically, ES is an open 4D manifold with a Euclidean metric. We describe ES 111
in four absolute hyperspherical coordinates (¢,, ¢, $3,7) where each ¢; is ahyperspher- 112
ical angle and r is radial distance from an origin—or in four relative, symmetric Cartesian 113
coordinates (dq,d,,ds,d,) where each d; is axial distance from an origin. Physics is well 114
aware that distance can be either spatial or temporal. In our theory, we finally merge space 115
and time into one quantity that we call “distance”. That is to say: We conceive of distance 116
(either the one radial distance r or the four axial distances d;) as “space and time in one”. 117
Strictly speaking, space and time are not two [22]! The decision “space or time?” is always 118
related to an observer. MS, on the contrary, comes in relative, mixed Cartesian coordinates 119
(x1,x3,%3,t) where each x; is always space and t is always Minkowski time. 120

Hyperspherical coordinates are good for grasping the big picture as in cosmology. 121
We claim that a huge amount of energy was injected into ES at a point that we take as 122
origin O. Ever since has this energy been moving radially away at the speed of light. We 123
live in the 3D hypersurface of an expanding 4D hypersphere. Hyperspherical coordinates 124
have the great advantage that they reduce all that is ever happening to just one formula. 125
So, it is the Theory of Everything in these coordinates: Energy is covering radial distance v 126

which, divided by Euclidean time tg, is equal to the speed of light c. 127
128

ritg = c. (Theory of Everything) (1) 129

130

Eq. (1) turns out to be the fundamental equation of our theory. It also serves as our 131
definition of Euclidean time 132
133

tg = r/C. (Euclidean time) (2) 134

135

All quantities in Eq. (1) are absolute as we would expect of a TOE: Everything is the 136
same distance r away from the origin O, everything experiences the same Euclidean time 137
tg, and everything is moving at the same speed c. In hyperspherical coordinates, thereis 138
no motion within the hypersurface spanned by ¢4, ¢,, ¢3. In Sect. 6.6, we will explainhow 139
motion is enabled in my view of the hypersurface. Hyperspherical coordinates also tell us 140
that relativity in ES and MS is quite different: Let r be the vector which is pointing from 141
the origin O to some object. We then define a vector “flow of time” for that objectas r/c. 142
In ES, the orientation of the vector “flow of time” is relative, but time itself is absolute. In 143
MS, there is no vector “flow of time”, but time is relative. 144
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Our Theory of Everything (TOE) is the reward for applying a very powerful strategy: 145
Matching the symmetry simplifies physics. In hyperspherical coordinates, everything is 146
moving radially at a constant speed. So, there can’t be any acceleration in hyperspherical 147
coordinates. It is the absence of acceleration and force that makes Eq. (1) so simple. It was 148
argued by previous reviewers that our model would lack the mathematical derivation of 149
gravitation. We have never claimed that we solve the mystery of gravitation. Yet we do 150
demonstrate in Sect. 6.6 that acceleration and force—which includes gravitation—emerge 151
from a rotation of objects in ES and a subsequent projection to 3D space. So, acceleration 152
and force can be considered pure math. 153

In this report, we solve instructive problems in ES and 15 challenging mysteries of 154
physics graphically. Be aware that in physics there are generally two equivalent ways of 155
how to solve problems: (1) We can solve problems mathematically by setting up and solving 156
equations. (2) We can solve problems graphically by drawing and interpreting diagrams. 157
We have chosen the second way. We can’t observe ES, but our projections from ES to 3D 158
space tell us what reality is like in the universe that we live in. 159

There is a good reason for choosing graphical solutions: We have noticed how diffi- 160
cult it is to convince the scientific community of a new concept of time. Physicists are used 161
to thinking in Minkowski time. In this situation, illustrative diagrams are more effective 162
than abstract equations to get the wrong concept of Minkowski time out of our minds. We = 163
encourage colleagues to use our theory as a guideline and solve the same mysteries, but 164
mathematically. We are convinced that in the end our Eq. (1) will turn out to be the primal 165
equation for all of physics. 166

3. Euclidean Spacetime — Cartesian Coordinates 167

Cartesian ES coordinates are good for understanding how objects experience each 168
other. They are also good for projecting ES to 3D space since we usually think of 3D space 169
in Cartesian coordinates. The following equations tell us how to convert hyperspherical 170

coordinates to the Cartesian coordinates d; of ES 171
172

d, = rcos¢,, (3a) 173

174

d, = rsing; cos¢, , (3b) 175

176

d; = r sing, sing, cos¢; , (3c) 177

178

d, = 7 sing, sing, sing; . (3d) 179

180

In Cartesian coordinates, too, all objects are moving at the speed c. Yet in these coor- 181
dinates, their speed splits up into four components u; = dd;/dtg 182
183

u;, = ccoseg,, (4a) 184

185

u, = c sing, cos¢, , (4b) 186

187

u; = c sin¢; sing, cos¢p; , (4c) 188

189

u, = c sing, sing, sin¢; . (4d) 190

191

From Egs. (3a-d) and Egs. (4a-d) and the Pythagorean identity sin® ¢; + cos®*¢; =1, 192

we derive the following two equations 193
194

d? + d? + d3 +d: = r?, 5G) 19

196

u? + uf +ul +ui = c?. 6) 197
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From Egs. (2) and (5), we derive the general definition of Euclidean time in Cartesian 198

coordinates with the origin O 199
200

tg = Jd?+d:+di+d2/c. (7) 201

202

In our ES diagrams, we often choose Cartesian coordinates in which an object (likea 203
rocket) starts moving from an origin P other than O. Because of the ES symmetry, we are free 204
to label all four axes. In this report, we always assume that the axis d, coincides with the 205
vector r/c and serves as the object’s time. Because of our second postulate, objects never 206
remain at the origin. In ES, no object is ever at rest. Once you try to keep an object at the 207
origin, you automatically draw a 3D space diagram. Below our ES diagrams, you will find 208
3D projections where we project objects and their 4D motion from ES to 3D space. Again, 209
we are free to label the axis that we project onto. In this report, we always assume that— 210
if two objects are moving against each other in ES—they will always do so in the axes d; 211
and d, only. So, whenever you see an axis d; in one of our ES diagrams or in one of our 212
3D projections, it actually stands for a 3D space spanned by d;, d,, ds. 213

We will now prove two features in Cartesian coordinates: (1) If I observe a moving 214
object, its view of 3D space is rotated with respect to my view causing length contraction. 215
(2) If I observe a moving object, its time flows in a direction other than my time causing 216
time dilation. So, length contraction and time dilation are not unique to MS, but also geo- 217
metrical effects in ES! We consider two identical rockets that differ in color only (r=red 218
rocket, b = blue rocket). The reference frame of an observer R in the rear end of the red 219
rocket has the coordinates dy, d,, ds, d,. The reference frame of an observer B in the rear 220
end of the blue rocket has the coordinates di, d5, d3, d;. Initially, both rockets are back-to- 221
back at the same point P. In MS, we would say that they are “at rest”. In ES, both rockets 222
move in the common axis d, = d; (each rocket’s time) at the speed c. 223

Next, we assume that the rockets are also moving against each other. As explained 224
above, the additional motion occurs in the axis d; from R’s view and in the axis di from 225
B’s view. In R’s view of 3D space (Fig. 2 bottom left), the blue rocket moves at the 3D speed 226
v3p = Uy. In B’s view of 3D space (Fig. 2 bottom right), the red rocket moves in opposite 227
direction, but at the same speed. According to our second postulate, the ES diagrams must 228
fulfill these two requirements: (1) The red rocket must keep on moving in the axis d, at 229

the speed c. (2) The blue rocket must keep on moving in the axis d; at the speed c. 230
CT dj [Ls] ES diagram ES diagram d' [Ls] TC
dy'lLs] «° 6 d, [Ls]
Ler 5 é Lpp
. s Vap V3p s B
P ; @
A d, ILs] d, [Ls] (o
P L B P
projection d1 (Ls] projection projection d1 (Ls] projection
Iy M n Iy
v U i L
] ST 3] 1]
! — — !
! Lir 3D space Lpr Vap ! i V3p [ 3D space e ,: -

Figure 2. ES diagrams and 3D projections for two identical rockets. All axes are in Ls (light seconds). 232
Top left and top right: Two rockets are moving against each other. Everything is symmetrical with 233
respect to the two reference frames. Bottom left: R’s view of 3D space. The blue rocket contracts to 234
a length of Ly . Bottom right: B’s view of 3D space. The red rocket contracts to a length of L, . 235
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Our ES diagrams must fulfill two more requirements: (3) Both rockets started at the 236
same point P. (4) The first postulate must be satisfied. There is only one way to draw ES 237
diagrams (Fig. 2 top left and top right) that fulfill all four requirements: We must rotate the 238
two frames of reference with respect to each other. Only a rotation guarantees that the situation 239
is symmetrical, so that the equations describing the laws of physics have the same form 240
for R and B! Only for clarity do we draw 2D rockets although the width of either rocketis 241

not in the dimensions d, and dj, butin d, and dj (or d; and d3). 242
We define L;; aslength of the rocket with color i (r=red, b =blue) as seen from the 243
perspective of observer | (R = observer R, B = observer B). From Fig. 2, we derive 244
245

sin?g + cos?g = (Lor/Lop)? + (Vap/0)? = 1, (8) 246

247

Lyr = v 'Ly, (length contraction) (9) 248

249

where y = (1 — v3,/c?)™%5 is the same Lorentz factor as in MS. So, we calculate the same 250
length contraction in ES as in MS regardless of their dissimilar metrics: The blue rocket 251
appears contracted to observer R by the factor y~*. Yet which distances will R observe in 252
his axis d,? To answer this question, we mentally continue the rotation of the blue rocket 253
(Fig. 2 left) until it points vertically down (¢ = 0°) and serves as R’s ruler in the axis d,. 254
The projection to 3D space now tells us that the length of that ruler contracts to zero. The 255

dimension d, “is suppressed” (disappears) for R. He observes a 3D space, while he feels the 256

dimension d, as “aging” (time passing by). 257
In Fig. 2, the angle ¢ is also located at the origin P. Here we derive 258

259

sin@ + cos’¢ = (dypr/dipp)’ + (vap/c)* = 1, (10) 260

261

digr = ¥ 'dipg , (11) 262

263

where dypr and d,pp are the distances that B has moved in the axis d, (R’s view) orin 264
the axis d; (B’s view). Because of the ES symmetry (d,gp = d4rr), Eq. (11) turns into 265
266

dipr = ¥ ' dsygrr - (12) 267

268

Upon interpreting d,gr as ctgr and dyrr as ctrr (We remember that d, always 269

be that axis which an object deems time), Eq. (12) turns into 270
271

tRrR = Y tBR , (time dilation) (13) 272

273

tsr = ¥V ' trr . (time contraction) (14) 274

275

where tgr and tgy are the distances that observer R and observer B have moved in time 276
from the perspective of observer R. Eq. (13) tells us that the effect of time dilation occurs 277
only if an observer R compares how R and another observer B have moved in R’s time. 278
Because of dypp = dyrr, there is no time dilation if we compare R’s time with B’s time. 279
Be aware that we derived Eq. (10) from a projection to the axis d,. Hence, time dilationis 280
equivalent to “distance contraction” in the fourth dimension of ES. Because of the projec- 281
tion, we better use Eq. (14) and speak of a “time contraction” in ES. 282

We just proved that geometrical effects in ES take the place of relativistic effects in 283
MS. In MS, time dilation and length contraction are considered complementary effects. In 284
ES, they both result from a rotation and a subsequent projection to either the axis d, or 285
3D space. There is no need to introduce a new concept of space (apart from accepting that 286
space can’t be deformed) because rotation and projection are standard operations of space. 287
Yet because a rotation isn’t an operation of Minkowski time, we do need a new concept of time: B’s 288
time (related to dy) flows in a direction other than R’s time (velated to d,). 289
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Now we discuss three instructive test problems that reveal the advantage of our new 290
concept “distance”. Problem 1: A rocket moves along a guide wire at a high speed. The 291
wire enters the rocket at its top and exits at its bottom. In ES, both rocket and wire move 292
at the speed of light. We may assume that the wire moves in some axis d,. As the rocket 293
moves along the wire, it can also move in the axis d,, but slower than the speed of light. 294
Wouldn’t the wire eventually be outside the rocket? Problem 2: In billiard, the cue ball is 295
hit to collide with the red ball. In ES, both cue ball and red ball move at the speed of light. 29
We may assume that the red ball moves in some axis d,. As the cue ball covers spatial 297
distance to the red ball, it can also move in the axis d,, but slower than the speed of light. 298
How can the balls ever collide if their d, values never match? Problem 3: An observerin 299
the tip of a rocket sees how a mirror is passing the rocket. He sends a short light pulse to 300
the mirror and tries to detect the reflection. In ES, rocket, mirror, and light pulse all move 301
at the speed of light, but in different directions. We may assume that the rocket moves in 302
some axis d4. How can the light pulse ever be reflected back to the observer? 303

In all problems, the fallacy lies in the assumption that there are four dimensions of 304
space. There aren’t! ES is four dimensions of distance and only three of them are space. 305
We solve all problems graphically by projecting ES to 3D space (Fig. 3). 3D projections tell 306
us what reality is like because suppressing the axis d, is equivalent to “length contraction makes 307
d, disappear”. We can easily verify in 3D space: The guide wire is always within the rocket, 308
the cue ball collides with the red ball, and the light pulse is reflected back to the observer. 309
Theories based on 4D space like [14,15,16,17,18,19,20,21] instead of 4D distance can’t solve 310

any of these test problems as physics doesn’t work in four spatial dimensions. 311
d[Lsl Eg diagram | 9 [tsl Es diagram | dy [Ls]  ES diagram
A /da [Ls] '} d,' [Ls]
2
1.0 — 1.0 ./‘red ball 1.0
guide wire i
1,0 1,01} cue ball

d, [Ls] d, [Ls]

0 T > 0 T oo D.:-:h—-"‘
1.0 1.0 0.50 pulse 149
proj%ction proj%ction projﬁction projﬁction projﬁction proj%ction
LU & U L L &

i guide wire ) { i [ i
= ey I — |
i atrest 3D space | i 3D space H i rocket at rest 3D space ! 312

Figure 3. Graphical solutions to three problems. Left: A rocket moves along a guide wire. In 3D 313
space, the guide wire is always within the rocket. Center: The cue ball is hit to collide with the red 314
ball. In 3D space, the cue ball collides with the red ball. Right: An observer inside a rocket tries to 315
detect the reflection of a short light pulse. Between two snapshots (0-1 or 1-2), rocket, mirror, and 316
light pulse move 0.5 Ls in ES. In 3D space, the light pulse is reflected back to the observer. 317

4. Comparing Euclidean Spacetime with Minkowski Spacetime 318

In order to evaluate the benefits of ES, we must understand the similarities and the 319
differences in ES and MS. We begin with their similarities: (1) Either concept comes in 4D. 320
(2) We can interpret either concept as 3D space and 1D time. (3) In either concept, the 3D 321
space is observable and the fourth dimension can’t be observed. This is why we can never 322
observe the big picture, but we can at least imagine it in ES. We discuss the differences by 323
means of Minkowski diagrams. These diagrams illustrate for one dimension of space how 324
an object is moving through MS. Unlike in a distance-time graph, distance is displayed 325
horizontally, and time vertically. Time is multiplied by the speed ¢, so that lightis moving 326
at 45° to either axis. In an ES diagram (Fig. 3 right), light is moving horizontally. 327
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Again, we consider two identical rockets that differ in color only (Fig. 4 left). The 328
rockets have a length at rest of 0.5 Ls (light seconds) and move at a relative 3D speed of 329
v3p = 0.6 c. We use these high values to visualize relativistic effects. A Minkowski dia- 330
gram (Fig. 4 right) transfers the geometry into a graph. Again, observer R is in the rear 331
end of the red rocket (red reference frame). Observer B is in the rear end of the blue rocket 332
(blue reference frame, yet as observed by R). The next statements are made by R and refer 333
to the red frame only: The red rocket has moved 1.0 s in time. The blue rocket has moved 334
v3pt = 0.6 Ls in the axis x;. Because of length contraction, the length of the blue rocket 335
contracts to 0.4 Ls. The next statement is also made by R, but refers to the blue frame (R 336
describes from his perspective how B is observing the blue rocket): Because of time dilation, 337
the rear end of the blue rocket has only moved 0.8 s in time. The tip of the blue rocket has 338
moved even less: 0.5 s in time. The grey box shows R’s view of space at ct = 1.0 Ls. InMS, 339
3D space is moving through time like an elevator. Only for clarity do we draw 2D rockets 340

although there is just 1D space in a Minkowski diagram. 341
Minkowski ¢t [Ls] :
diagram ct [Ls]
1.0s 08s /4
- i HE 0.8 (05
(= 105{ g, Prmm e | [/l |
0.4Ls
0.5s 0.4s /x1:Ls]
el 0.3Ls 06¢
0.5
| s
e e
§=lls 06 “oss -
DG D53 0 0.6 1.0
342

Figure 4. Two identical rockets in MS. Left: Both rockets have a length at rest of 0.5 Ls. Their relative 343
speedis 0.6 c. At t = 0.5s and t = 1.0 s, clocks inside the blue rocket display less time because of 344
time dilation. The blue rocket is shorter because of length contraction. Right: A Minkowski diagram 345
transfers the geometry from the left into a time-distance graph. In this diagram at ct = 1.0 Ls, clocks 346
in the rear end and tip of the blue rocket display different times (0.8 and 0.5 printed in blue). Thisis 347
not in line with experimental physics as observers in the blue rocket will synchronize their clocks. 348

Minkowski diagrams are mathematically correct, but not in line with experimental 349
physics. A team of observers inside the blue rocket will synchronize all of their clocks, but 350
a Minkowski diagram displays different times on clocks inside the blue rocket (0.8 and 0.5 351
printed in blue in Fig. 4 right). Here is why: The blue rocket is not aligned perpendicularly 352
to the vector that we call “flow of time” (Fig. 5 left). In a Minkowski diagram, the moving 353
rocket is drawn horizontally as if its time were flowing into the same direction as the ob- 354
server’s time. This is why we call MS egocentric! We already know: If I observe a moving 355
object, its time flows in a direction other than my time. To display time correctly, the blue 356
rocket must be rotated (Fig. 5 right). 357

flow of time

Minkowski So, it must be like this:
diagram f/oh« ® © ﬂ
" (]

B

358

Figure 5. How to proceed from a Minkowski diagram to an ES diagram. From left to right: A Min- 359
kowski diagram is mathematically correct, but not in line with experimental physics. Clocks display 360
equal time only if the rocket is aligned perpendicularly to its flow of time. This isn’t the case for the 361
blue rocket. A rotation (physical repairment) leads to an ES diagram that is physically correct, too. 362
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A cartoon gives us an instruction of how to draw a correct diagram: We must replace 363
the asymmetric dimensions in a Minkowski diagram (Fig. 6 top) with four symmetric di- 364
mensions of distance to enable a rotation of the blue rocket. We call it “physical repairment”. 365
We then end up with an ES diagram (Fig. 6 center). Here the values 0.8 Ls and 0.5 Ls are 366
printed in red on the axis d, where they should be: They refer to the time flow in thered 367
frame of reference! Due to the rotation, ES diagrams are both mathematically and physically 368
correct: (1) No reference frame is prioritized. There is full symmetry of the two rockets. 369
Only in the projection to 3D space does the blue rocket contract (Fig. 6 bottom). (2) In the 370
blue frame, odometers inside the blue rocket are synchronized. In ES, we use odometers 371
measuring light seconds (Ls) instead of clocks measuring seconds. 372

Minkowski ¢t [Ls]

diagram ct' [Ls]
{ 0.8 05
i‘ oy space 0.6¢ |
e /x1:|-51
0.5
0.5
0.5Ls 0.4Ls
Xy [Ls]
0 0.6 1.0
CI d, [Ls] ES diagram
d,'[Ls]
1.0 c
0.8+——1.0 i
0.6¢c
0.5
0.5Ls 0.4Ls
7 d, [Ls]
0 0.6 1.0
prﬂojeotion 0.5 d1 [Ls] ponection
i 1
1.0s 1.0s 0.8s 0.5s
g N
! 3D space 0.6c 1

373

Figure 6. Comparing a Minkowski diagram with an ES diagram. Top: A Minkowski diagram can’t = 374
display the time of the blue rocket correctly in both the red and the blue frame. In the blue frame, 375
clocks inside the blue rocket display different times. Center: In an ES diagram, no frame is priori- 376
tized. All distances are displayed correctly in both frames. Bottom: R’s view of 3D space. 377

There are evident differences in the diagrams: (1) In a Minkowski diagram, the ver- 378
tical axis is time, yet the horizontal axis is space. The 4D symmetry is broken. A moving 379
object must not be drawn rotated as its length can’t be a mix of space and time. In an ES 380
diagram, both axes are distance. Here a moving object can and must be drawn rotated to 381
keep the 4D symmetry. (2) In a Minkowski diagram, the reference frame of a moving ob- 382
server is sheared. We would have to draw a second diagram if we wish to see reality from 383
his view. In an ES diagram, the reference frame of a moving observer is rotated only. We = 384
can simply rotate the entire diagram to see reality from his view. 385

Beside these differences in the diagrams, there are profound differences, too: (3) The 386
way of storytelling is different. In Fig. 6 top, R describes from his perspective how B is ob- 387
serving the blue rocket. In Fig. 6 center, R is observing the blue rocket himself. Because of 388
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the two ways of storytelling, the concepts of time in MS and ES are completely different. 389
In MS, the concept of time is related to an observer: R measures his own time in the vari- 390
able t; and in the primed variable t’, R measures in his time how observer B is measuring 391
time. So, t' isn’t the time that B is measuring himself. In ES, the concept of time is related 392
to the Big Bang: R measures absolute time in the variable d,; B measures absolute timein 393
the variable dj. Because the two axes d, and dj are rotated with respect to each other, 394
the vector “flow of time” is different for R and B. 395

(4) In MS, we always compare two frames of reference with each other: One frame is 3%
“at rest”, the other frame is moving at a constant speed relative to the frame at rest. Ina 397
Minkowski diagram, the observer at rest describes from his perspective how he himself 398
and a “moving observer” are measuring space and time. Yet the problem is: There isno 399
real observer who deems himself moving at a constant speed relative to a system at rest! 400
The “moving observer” will tell us that he is at rest. So, Minkowski diagrams are not only 401
physically incorrect, but physical nonsense. Physics should describe reality, and not what 402
space and time are like for an unreal observer. ES gives us two descriptions of reality: the 403
big picture from the perspective of the origin O (in hyperspherical coordinates) or the big 404
picture from the perspective of any point P (in Cartesian coordinates). 405

(5) In MS, the proper time tgp is an invariant. In ES, the distance d, (which relates 406
to Euclidean time tg in ES and to the coordinate time tgg in MS) is an invariant. Choos- 407
ing the proper time of an object as invariant has been very unfortunate, especially in cos- 408
mology. Cosmology must not be anchored in single objects, but in absolute time! This is 409

why cosmology couldn’t solve all those mysteries that we solve in Sect. 6. 410
(6) Because of the broken 4D symmetry, MS comes with a not positive semidefinite, 411

that is, an indefinite Minkowski metric. The spacetime interval in MS is defined as 412
413

ds? = —dxf — dx? — dx? + c%2dt? . (15) 414

415

ES comes with a beautiful Euclidean metric. Total distance in ES is defined as 416
417

ds? = ddf + dd3 + dd} + dd; . (16) 418

419

Minkowski diagrams seem to be easy to comprehend, but their geometry is pseudo- 420
Euclidean. ES diagrams shine with symmetry and beauty: Lines of simultaneity turn into 421
circles centered around the origin. Objects on one circle are the same distance away from 422
that origin. MS wasn’t Einstein’s idea. He is said to have quipped: “Since mathematicians 423
have assaulted the theory of relativity, I do not understand it anymore.” [23] 424

5. Physics Has Chosen the Wrong Concept of Time 425

Einstein’s two SR postulates [1] are physically reasonable, yet not complete as the 426
speed of light is not only absolute, but also universal. The tragedy began when his teacher 427
Minkowski imposed a pseudo-Euclidean geometry [2] on Einstein’s theory. As thereisno 428
norm in MS, moving frames of reference are oblique and the 4D symmetry is lost. We now 429
address the root of this tragedy. Our claim: Physics could have avoided choosing a wrong 430
concept of time by evaluating what synchronized clocks are all about. 431

To synchronize clocks at both ends of a red rocket, we equip them with a photosensor 432
and fire a short light pulse from the center of that rocket. Each clock starts running when 433
its photosensor detects the light pulse. An observer C in the center of that rocket will now 434
confirm that the clocks are “synchronized” (displaying the same time). Observer R in the 435
rear end of that rocket receives the time signal from the distant clock with a delay, but he 436
can be assured by C that the clocks are synchronized. So, observer R can deduct an offset 437
to compensate for the delayed reading. 438

We now assume that a blue rocket with observer B is constantly moving away from 439
the red rocket and that B has also synchronized his clocks. For C and R, the clock in the 440
rear end of the blue rocket was triggered ahead of the other clock as it moved towards the =~ 441
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synchronizing light pulse. So, these clocks aren’t synchronized for C and R. Since the time 442
difference is immanent and not due to a delayed reading, C and R can’t fix it with an 443
offset! We learn from that: Synchronized clocks in my reference frame display the same 444
time; moving synchronized clocks must display different times. 445

Physics chose the wrong path: Ever since have physicists kept on defining a “system 446
at rest” in which an observer R measures his Minkowski time t. Often this “system at rest” 447
is even linked to Earth. Then these physicists wanted to calculate time in a system thatis 448
moving at a constant speed relative to their “system at rest”. Yet they made a fatal mistake: 449
In MS, the primed variable t’ in the equation for time dilation doesn’t reflect how a mov- 450
ing observer B is measuring time (in ES, the primed variable d, g in Eq. (11) does!), but 451
how R measures in his time how B is measuring time. Consequences are: Moving clocks 452
are running slower, and a moving observer measures different times with his own clocks. 453
This is absurd! Of course, he would also synchronize all his clocks. 454

The rest of the story is straightforward: It was found that Lorentz transformations are 455
good for converting one inertial system into another. Hence, all equations were writtenin 456
a Lorentz covariant form. Minkowski diagrams were developed in which a moving object 457
(Fig. 6 top) is on the same horizontal line as the “object at rest”. Now all clocks display the 458
same time in the red frame, but in the blue frame clocks inside the blue rocket aren’t syn- 459
chronized anymore. Physicists accepted without protest that a moving observer measures 460
different times with his own clocks. They accepted that C and R in our example are prior- 461
itized over B. Yet, of course, physics must be the same for C, R, and B. For more than 100 462
years, physics has followed MS blindly. It is time, to wake up! 463

Retrospectively, the tragedy took its course when physicists assumed that thereisa 464
“system at rest”. This assumption destroys the 4D symmetry and makes MS egocentric. 465
We claim that this assumption also rules out the compatibility of GR with quantum physics as 466
there is nothing at rest at the microscopic level. Our second postulate makes sure that thereis 467
nothing at rest in ES. It was bad luck for physics that Minkowski time isn’'t deemed wrong 468
in daily life, that Egs. (9) and (13) have the same form in ES and MS, and that Egs. (9) and 469
(13) even keep their form upon replacing observer R with observer B. 470

6. Fifteen Proofs 471

Before proving our theory by solving 15 challenging mysteries of physics, we first 472
explain why most theories of physics won’t change under our new concept of Euclidean 473
time. We give two arguments: a practical and a theoretical argument. Here is the practical = 474
argument: Whenever we measure “time” in physics, we actually measure temporal dis- 475
tances. Any point in time is related to some other point in time. Since we have shown that 476
the equations for length contraction and time dilation have the same form in ES and MS, 477
all distances (including temporal distances) transform alike in ES and MS. 478

And here comes the theoretical argument: Most theories of physics don’t depend on 479
how space and time are related to each other. In theoretical physics, there are space-related 480
operators (Nabla, Laplace, integration) and time-related operators (first and second deriv- 481
atives, integration), but no spacetime-related operators. Yet it is always the mathematical 482
operators that determine the predictions of a theory. The different concepts of time in ES 483
(time itself is absolute, but the orientation of the vector “flow of time” is relative) and MS 484
(time is relative, and there is no vector “flow of time”) don’t affect theories that consider 485
space and time separate concepts, like electrodynamics or thermodynamics. The 4D vector 486
“flow of time” is irrelevant in these theories. We only dispute MS and current models of cos- 487
mology as they do focus on how space and time are related to each other. 488

Someone might ask: “How do we switch from MS to ES?” Here is the answer: Since 489
there are no spacetime-related operators, we only have to get the wrong concept of time = 490
out of our minds. We can do so by conceiving of distances in MS as distances in ES. That 491
is, we need to understand: (1) Space and time are absolute. (2) For a moving observer, the 492
view of 3D space is rotated with respect to my view. (3) For a moving observer, the flow 493
of time is rotated with respect to my flow of time. 494
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6.1. Solving the Mystery of Time 495

There is absolute Euclidean time tg. In hyperspherical coordinates with the origin O 49
and according to Eq. (2), tg is radial distance r from O divided by the speed of light c. 497
In Cartesian coordinates with the origin O and according to Eq. (7), tg is the square root 498
of the sum of all four distances d; squared —and then divided by the speed of light c.In 499
Cartesian coordinates with any point P as origin and an object moving in the axis d, at 500
the speed c, this object conceives of distances in d,/c as distances in tg. All these defini- 501
tions refer to an ES reference frame. I myself can feel t; as aging (fourth dimension added 502
to my view of 3D space). For comparison: Minkowski time t is barely defined as “whatI 503
read on my watch”. This egocentric definition is attributed to Albert Einstein. 504

6.2. Solving the Mystery of Time’s Arrow 505

If r is the vector which is pointing from the origin O to some object, the first defini- 506
tion of time in Sect. 6.1 can be rewritten this way: Euclidean time is the absolute value of 507
a vector “flow of time” (r/c). Euclidean time is absolute, but the orientation of the vector 508
“flow of time” is relative. “Time’s arrow” is actually a concept of MS, but it holds true for 509
ES, as well: The flow of time can’t be reversed because radial momentum provided by the 510
Big Bang drives all energy away from the origin O. In ES, an object can’t return to a posi- 511
tion because it is steadily moving away from the origin O. In MS, an object can eventually 512
return to a location in 3D space, but only at a later time. 513

6.3. Solving the Mystery of Length Contraction 514

MS tells us that there is length contraction, but it doesn’t give us any clue of why itis. 515
In ES, we learn that length contraction is a geometrical effect: It is due to a rotation! If the 516
blue rocket in Fig. 2 moves relative to the red rocket, the blue frame of reference is rotated 517
with respect to the red frame. Hence, B’s view of 3D space is rotated with respect to R's 518
view. Hence, R observes a rotated blue rocket. In a subsequent projection to 3D space, this 519
rotation causes length contraction. It is well known in MS that fast objects appear rotated 520
to an observer [24]. In MS, this rotation is virtual and attributed to the travel time of light: 521
Light from the tip of an approaching rocket reaches the observer earlier than light from 522
its rear end. It is the same rotation that we describe in ES because travel time is encoded 523
in the variable dj of the moving rocket. Yet in ES, the rotation is real. 524

6.4. Solving the Mystery of Time Dilation 525

MS tells us that there is time dilation, but again it doesn’t give us any clue of why it 526
is. In ES, time dilation is also due to a rotation! If the blue rocket in Fig. 2 moves relative 527
to the red rocket, the time of the blue rocket flows in a direction other than the time of the 528
red rocket. In a subsequent projection to the axis d,, this rotation causes time dilation. 529

6.5. Solving the Mystery of mc? 530

The total energy of an object in ES must be equal to the total energy ymc? in MSas 531

the fourth dimension can’t take up or give away any energy. In MS, we are familiar with 532
533

Exinsp + mc?, (17) 534
535

where Ey,3p is the kinetic energy of an object in 3D space and mc? is the object’s “en- 536
ergy at rest”. MS doesn’t give us any clue of why thereisa ¢? in both the total energy and 537
the energy at rest for material objects that in MS never move at the speed c. ES now gives 538
us the missing clue: Eyn3p is the kinetic energy in the three dimensions dy,d,,d; only. 539
That is to say: mc? is the kinetic energy in the fourth dimension d,. Generally speaking, 540
mc? is the kinetic energy of moving through Euclidean time. The multiplicator ¢? in Eq. (17) 541
tells us that everything in ES is steadily moving at the speed of light even if it is at restin 542
MS. ¢? is handed down from ES to 3D space. 543

y m c?
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6.6. Solving the Mystery of Isotropic Background Radiation 544

Now we are ready for our new model of cosmology based on ES. It explains isotropic 545
background radiation [5], Hubble’s law [6], the cosmological principle [7], a flat universe, 546
and even deviations in the calculation of the Hubble constant [11,12]. There is no need to 547
create space. Space exists just like numbers and can’t be deformed. Because of some reason 548
that we don’t know, there was a Big Bang. In MS, it makes no sense to ask where the Big 549
Bang occurred: Since space and time started as a singularity and space inflated thereafter, 550
the Big Bang occurred “everywhere”. In ES, it is indeed possible to localize the Big Bang 551
at an origin O. We claim that the Big Bang was a sudden incident which injected a huge 552
amount of energy into ES all at once. The word “sudden” allows for metaphysical specu- 553
lations that are not subject of this report. 554

During the initial stage after the Big Bang, there was a huge amount of concentrated 555
energy inside ES. In the projection to 3D space, this energy created a very dense and hot 556
plasma. While the plasma was expanding, it cooled down. During the recombination of 557
plasma particles, radiation was emitted that we observe as background radiation today. 558
At a temperature of about 3,000 K, neutral hydrogen atoms were formed [25]. According 559
to the Lambda-CDM model, this stage was reached 380,000 years “after” (in terms of MS) 560
the Big Bang. These are 380,000 light years “away from” (in terms of ES) the Big Bang. The 561
value 380,000 still needs to be recalculated if the universe is expanding at a constant speed. 562
Ever since has this energy been moving radially away in ES at the speed c. 563

Yet how can the background radiation be so isotropic? For the answer, we must un- 564
derstand what is really going on in ES. We first consider a wrong approach: “Background 565
radiation is emitted from some point in space, and we watch it from some other pointin 566
space. Shouldn’t we then observe radiation from one direction only?” No, we should not 567
as we need to correct two false assumptions here: (1) Background radiation is not emitted; 568
it was emitted. (2) We never stand still; we are also moving at the speed c. 569

Here is the correct approach: A 3D hypersurface containing all background radiation 570
and all matter is expanding radially in ES at the speed ¢ (Fig. 7 left). We live in the 3D 571
hypersurface of an expanding 4D hypersphere. Hence, we always remain within the back- 572
ground radiation. The word “within” solves our mystery! The background radiationis so 573
isotropic because it has been “swinging” (rotating) equally into all three dimensions of the =~ 574
hypersurface. To grasp the 4D process of swinging, we again mentally continue the rota- 575
tion of the blue rocket (Fig. 2 left) until it points vertically down. We then replace the blue 576
rocket with a photon and look at the result in the projection to 3D space. From this thought 577
experiment, we learn: In each photon, I observe an original object from ES whose 4D mo- 578
tion “swings completely” (rotates by an angle of 90°) into my view of 3D space. 579

Euclidean spacetime (without ¢, ) my view of 3D space

-~
dz/

3
Earth: 4D motion swings by
—> dy 0°into my view of 3D space

d

_ galaxy: 4D motion swings by

@ 77, < 90° into my view of 3D space
f \/ 900 photon: 4D motion swings by

< 90° 90° into my view of 3D space

/
/ Kol

\ 3D hypersurface © Markolf H. Niemz

580

Figure 7. Model of cosmology based on ES (not to scale). Artwork illustrating how a hypersurface 581
is expanding in ES. Left: Non-observable ES in hyperspherical coordinates (¢4, ¢, ¢3,7). ¢p3 can’t 582
be displayed. Hubble’s law is derived from the geometry of the hypersurface. Right: My view of 3D 583
space in Cartesian coordinates (dq,d;, d3). d, disappears because of length contraction. The right 584
red circle doesn’t only show an enlargement of the left red circle, but also another set of coordinates. 585
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If you have trouble with understanding the process of swinging, you are not alone. 586
Our eyes aren't made for perceiving all four dimensions of ES. Yet we can conceive of them 587
with our brain by employing our trick: Rotating the blue rocket in Fig. 2 left and looking 588
at the projection to 3D space. This trick tells us: To conceive of ES, we must account fora 589
rotation and a projection. The term “swinging” covers both: It actually stands for the com- 590
bination of rotating and projecting. 591

We just learned that the 4D motion of photons swings completely into my view of 592
3D space. The 4D motion of matter like galaxies only “swings partly” (rotates by an angle 593
< 90°) into my view of 3D space. Earth swings by an angle of 0° asitisn’t moving relative 594
to myself. So, the process of swinging explains how motion is enabled in my view of the 595
hypersurface, that is, in my view of 3D space. It also explains where acceleration emerges 5%
from: Let us assume that the blue rocket in Fig. 2 bottom left is accelerating in 3D space. 597
According to Eq. (6), its speed u; in ES must then increase at the expense of its speed u,. 598
So, the blue rocket must rotate in Cartesian ES coordinates. The converse argument tells 599
us: Acceleration emerges from a rotation of objects in ES and a subsequent projection to 3D space. 600
Acceleration (deceleration) relates to an increasing (decreasing) swing angle. 601

Photons are moving in my view of the hypersurface at the speed c, whereas the entire 602
hypersurface is expanding at the speed c. Someone might ask: “Don’t photons then exceed 603
the speed ¢?” No, they don’t. Speeds in my view of the hypersurface must not be added 604
to the speed of the hypersurface itself. What I deem photon, is an original object from ES 605
whose 4D motion swings completely into my view of 3D space. So, in the speed ¢ of each 606

photon, I already see the speed c of the hypersurface! 607
6.7. Solving the Mystery of Hubble’s Law 608
The speed v3p at which a galaxy A (Fig. 7 left) is moving away from another galaxy 609

B or Earth relates to their distance D as c relates to the radius r of the hypersurface 610
611

vsp = Dc/r = HyD , (Hubble's law) (18) 612

613

where Hy = c¢/r is the Hubble constant, ¢ isinkm/s, and r isin Mpc. Thereitis! Eq. (18) 614
is Hubble’s law: The farther a galaxy, the faster it is moving away from Earth. We just derived 615
it from the geometry of an expanding hypersurface. Because of Eq. (2), thereis Hy, = 1/tg. 616
So, the Hubble constant isn’t a constant at all. We also must be careful with the popular 617
metaphor of an inflating balloon. The hypersurface isn’t the shell of a 3D sphere. 618

6.8. Solving the Mystery of the Cosmological Principle 619

The cosmological principle states that our universe is both homogeneous and iso- 620
tropic when viewed on a large enough scale [7]. Our model confirms both properties: (1) 621
The initial distribution of energy in the very early hypersurface was homogeneous. So, 622
the spatial distribution of matter in today’s hypersurface is homogeneous. (2) The spatial 623
distribution of matter is isotropic because matter, too, has been swinging equally into all 624
three dimensions of the hypersurface, but by angles < 90°. 625

6.9. Solving the Mystery of the Flat Universe 626

As the entire hypersurface is expanding at the speed of light (Fig. 7 left), the radial 627
dimension disappears for any observer inside the hypersurface. Together with this dimen- 628
sion, the 4D curvature of the 3D hypersurface disappears, as well. He observes a flat 3D 629
universe. Our situation compares to that of an ant: Because it observes two dimensions of 630
space only, the 3D curvature of Earth’s 2D surface disappears for the ant. 631

From the volume 27m?r3 of a hypersurface with radius r, we can also estimate the 632
volume V, of today’s universe: With the definition of the Hubble constant Hy = ¢/r and 633
its current value Hy, = 67.66 km/s/Mpc (we confirm this value in Sect. 6.10), we calculate 634
7 = 4431 Mpc and V, = 1.7 X 102 Mpc® = 5 x 107° m3. 635
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6.10. Solving the Mystery of the Hubble Constant 636

There are several methods of calculating the Hubble constant H,, but unfortunately 637
the results vary from method to method. We consider measurements of background radi- 638
ation made with the Planck space telescope [11] and compare them with calibrated dis- 639
tance ladder techniques (measurement of distance and redshift of celestial objects) using 640
the Hubble space telescope [12]. Based on the ES geometry, we will now explain why the 641
values of H, calculated with either method don’t match. They don’t even match within 642

the specified error margins 643
644

Hy = 67.66 + 0.42 km/s/Mpc according to team A [11], 645

646

Hy, = 73.52 + 1.62 km/s/Mpc according to team B [12]. 647

648

Team B made efforts to minimize the error margin by optimizing the distance meas- 649
urement. Yet as we will prove now, team B’s value of H, is wrong because of a systematic 650
error in the redshift measurement. Let us assume that 67.66 km/s/Mpc would be today’s cor- 651
rect value of H,. We simulate a supernova at a distance of D = 400 Mpc from Earth. From 652
Eq. (18), we calculate 653

654

vsp = HyD = 27,064 km/s , (19) 655

656

z = AMAy = wvzp/c = 0.0903, (20) 657

658

where v;p is the 3D speed at which the supernova is moving away from Earth. The red- 659
shift parameter z measures how an expanding space (team B) or an expanding hypersurface 660
(our theory) stretches the wavelength of the supernova’s light. 661

In the next paragraphs, we demonstrate that team B will measure a higher value of 662
z and thus calculate a higher value of v3p and thus calculate a higher value of Hy. Fig. 8 663
left shows the geometry of the supernova and Earth in hyperspherical coordinates. We 664
define one circle called “past” where the supernova occurred and a second circle called 665
“present” where its light is observed on Earth. Today, that supernova has turned into a 666
neutron star. Fig. 8 right shows the same geometry, but in Cartesian coordinates. Because 667
both light and matter are moving at the speed of light, Earth has moved the distance D in 668
the axis d, when the supernova’s light arrives. We easily verify from Hy, = c/r thateach 669
radius r comes with a distinct value of H,. Because of Eq. (2), thereis Hy = 1/tg. So, team 670
B is receiving data from a time 1/H; when there was a different radius r’ and a different 671
Hubble constant Hj 672

673
1/Hy = r'/c = (r—=D)/c = 1/Hy — D/c, (21) 674
675
Hy = 74.37km/s/Mpc . (22) 76
677

Because of this higher value of H; and Eq. (18), all data measured by team B are re- 678
lated to a higher 3D speed of the past v;p = 29,748 km/s for the same D. So, team B will 679
measure a redshift of z = 0.0992 according to Eq. (20) which is indeed higher than 0.0903. 680
Team B isn’t aware of Egs. (21) and (22) and the geometry shown in Fig. 8. Yet because of 681
that too high value of z, team B will calculate vy = 29,748 km/s from Eq. (20) and Hy = 682
74.37 km/s/Mpc from Eq. (18). So, team B will conclude that 74.37 km/s/Mpc would be 683
the correct value of today’s Hubble constant. In truth, team B ends up with a Hubble con- 684
stant from the past as it has been relying on redshift data from the past! A short calculation 685
confirms that for distances up to 500 Mpc the value of H; is on average 6-7 km/s/Mpc 686
higher than H,. We advise team B to improve its value of H, by eliminating the system- 687
atic error in the redshift measurement. All that team B has to do is correct the measured 688
redshift parameter z by means of the ES geometry. 689
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We thus conclude that the redshift is not due to an expanding space, but to an ex- 690
panding hypersurface: The redshift is caused by the Doppler effect of receding galaxies! 691
Since team B is calculating a Hubble constant from the past, we prefer the method of team 692
A. Accordingly, the value of today’s Hubble constant is very likely to be 67-68 km/s/Mpc. 693
Supposing that the universe is expanding at a constant speed c, the age of the universein 694
Euclidean time tg is equal to 1/H,. It is approximately 14.5 billion years, and not those 695
13.8 billion years [26] as claimed by today’s Lambda-CDM model. Our value would even 6%

explain that there are stars out there as old as 14.5 billion years [27]. 697
T ES diagram d, ES diagram
& /c (hyperspherical) fC /c (Cartesian)
—= V3p=H, D =27,064 km/s
neutron star D T neutron star
c
C ..,/ supernova C _J/supernova
>\ AP S Vp=Hy D =29,748 km/s
“c
present present
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k M
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Iy
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3D space ____,i
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Figure 8. ES diagrams for team B’s calculation of the Hubble constant Hy. The location of the Big 699
Bang serves as the origin O. Left: We suppose that 67.66 km/s/Mpc is the correct value of today’s 700
Hubble constant H, (“present”). The supernova occurred in the “past” when the radius r’ of the 701
hypersurface was smaller than today’s radius 7. Right: Team B observes the supernova at a distance 702
of 400 Mpc. Since the occurrence of the supernova, Earth has also moved a distance of 400 Mpc, but 703
in the axis d,. Because Hy (and not Hy) is inherent to all data measured by team B, it calculates a 704
Hubble constant from the past (74.37 km/s/Mpc). If a supernova occurred today in the same distance 705
(small white circle), it would recede significantly slower (27,064 km/s) from Earth than the super- 706
nova in the past (29,748 km/s). 707

Be aware that we can’t draw the path of the supernova’s light into Fig. 8 left. Here is 708
why: In hyperspherical coordinates, there is no motion within the hypersurface. Motion 709
within the hypersurface appears only in Cartesian ES coordinates (Fig. 8 right). We also 710
with to emphasize that light is moving horizontally in Fig. 8 right. We sketched the same 711
horizontal motion of light in Fig. 3 right. 712

Of course, team B is also aware of the fact that the supernova’s light was emitted in 713
the past. Yet in the Lambda-CDM model, all that counts is the timespan At during which 714
light is traveling from the supernova to Earth thereby continuously stretching its wave- 715
length. Hence, the total redshift is only developing during the journey to Earth. We can 716
put it this way: For team B, the initial redshift parameter z is zero, and during the journey 717
to Earth it increases continuously. z is an indicator for the expansion of space during the 718
timespan At. The Hubble constant H, is just a parameter that indicates an average value 719
of this expansion. The fact that the supernova itself occurred long ago in the past at some 720
time tg is irrelevant for team B’s calculation. 721
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In ES, on the other hand, the moment t; when the supernova occurs is significant, 722
yet the timespan At is irrelevant. The farther t is in the past, the higher is the recession 723
velocity v3p, and the higher are both the redshift parameter z due to the Doppler effect 724
and the Hubble constant Hy from the past. In ES, there is no expansion of space. Each 725
supernova and all its light are moving radially and “actively” (not moved by space) away 726
from the origin O. Each supernova is moving away from Earth, too, but in 3D space its = 727
light is traveling towards Earth (Fig. 8 right bottom). During this journey, the parameter 728
z remains constant and will be measured with its initial value when the light arrives on 729
Earth. In ES, we can put it this way: The redshift of a supernova is tied up at the moment 730
ts in some package and then sent to Earth where it is measured. 731

6.11. Solving the Mystery of Expanding Space 732

In order to explain the distance-dependent recession of galaxies, the concept of an 733
expanding space has become an integral part of the CDM model. It was believed that 734
space must expand so that galaxies can recede the faster, the farther they are away from 735
Earth. We proved that an expanding hypersurface can readily explain this observation. 736
So, the concept of an expanding space is redundant. Space is neither inflating nor expand- 737
ing, but the universe is expanding in ES. 738

Meanwhile, the CDM model was extended to the Lambda-CDM model: Cosmology 739
is now favoring an accelerated expansion over a uniform expansion of space [28]. Thisis 740
because measured speeds v;p of galaxies deviate from the values predicted by Hubble’s 741
law: vsp is higher than predicted, and the deviations increase with distance D. An accel- 742
eration would stretch the wavelength even more and thus increase vzp according to Eq. 743
(20). We criticize that the assumption of an accelerated expansion was added only to keep 744
the underlying concept of MS alive. 745

We propose a much simpler way to explain the deviations from Hubble’s law. Aswe 746
can see from H, = 1/tg, the Hubble constant is not a constant at all: The Hubble parameter 747
H, from “every past” is higher than today’s value H,. The “older” the considered redshift 748
data are, the more will H; deviate from today’s value Hy, and the more will v;y, deviate 749
from wsp. Until today, these deviations have been attributed to an accelerated expansion 750
of space. Yet now we understand that they are due to the ES geometry: relying on redshift 751
data from the past. Because the ES geometry alone explains the deviations from Hubble’s 752
law, there is no accelerated expansion of space either. Hence, we conclude: Any kind of 753
expansion of space is virtual only! 754

6.12. Solving the Mystery of Dark Energy 755

The term “dark energy” [10] was coined to account for an accelerated expansion of 756
space. We give strong evidence that there is no accelerated expansion and that the uni- 757
verse is not driven by dark energy, but by intrinsic energy: Radial momentum provided by 758
the Big Bang drives the hypersurface away from its origin O. Hence, we request Occam’s 759
razor to be applied even if a Nobel Prize was given “for the discovery of the accelerating 760
expansion of the universe through observations of distant supernovae” [29]. We truly be- 761
lieve that cosmology has been misled by MS. The concept of dark energy, which hasnever 762
been observed anyway, is redundant. It reminds us of speculations like “retrograde loops 763
of planets” that were once made to keep the geocentric model alive. 764

In Tab. 1, we are comparing the Lambda-CDM model of cosmology with our new 765
model based on ES. There are huge differences in the meaning of the Big Bang and in the 766
concepts of universe, space, and time. In the Lambda-CDM model, “universe” is all space, 767
all time, and all energy. In ES, “universe” is a 3D hypersurface (more precise: that volume 768
of a 4D hypersphere which is permeated by objects). In the Lambda-CDM model, “space” 769
is finite and deformable and that part of the universe which is permeated by objects. In ES, 770
“space” is infinite and can’t be deformed. This is another reason why we disapprove of the 771
NASA illustration in Fig. 1: It confines infinite space which is impossible. In our Fig. 7, we 772
display a finite 3D hypersurface which is possible. 773
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Lambda-CDM model of cosmology

Euclidean spacetime model of cosmology

Big Bang was the beginning of the universe.
Big Bang occurred everywhere in today’s space.
Big Bang occurred 13,8 billion years ago.
Universe is all space, all time, and all energy.
Space is finite and deformable.

Space is expanding non-uniformly.

Space is driven by dark energy.

“Time is what | read on my watch.” (Einstein)
Time flows uniformly and in one direction.
Space and time are two discrete concepts.
There are two competing calculations of H,,.

Big Bang was the beginning of Euclidean time.
Big Bang can be localized at an origin O of ES.

Big Bang occurred 14,5 billion years ago.
Universe is a 3D hypersurface.

Space is infinite and can’t be deformed.

Space does not expand.

Universe is driven by radial momentum.

Time is radial distance from origin O divided by c.
Time flows uniformly and in many directions.
Space and time belong to one concept “distance”.
H, is approximately 67-68 km/s/Mpc.

774

Table 1. Comparing the Lambda-CDM model of cosmology with our model based on ES. Space and 775
time belong to one concept “distance”, even if there was space and no time before the Big Bang. 776
6.13. Solving the Mystery of the Wave—Particle Duality 777
We can't tell which solved mystery is the most important one. Yet the wave—particle 778
duality has certainly kept physicists busy since it was first discussed by Niels Bohr and 779
Werner Heisenberg [30]. The Maxwell equations tell us that electromagnetic waves are 780
oscillations of an electromagnetic field that move through 3D space at the speed of light. 781
In some experiments, objects behave like “waves” (electromagnetic wave packets). In 782
other experiments, the same objects behave like particles. In MS, an object can’t be both at 783
once because waves distribute their energy in space over time, while the energy of parti- 784
cles is localized in space at a given time. In ES, we first merge space and time into distance. 785
And within that concept of distance, our third postulate (“all energy is wavematter”) gives 786
us the clue of where the wave-particle duality stems from: Waves are likewise material 787
particles. They are the same thing, yet seen from two different perspectives! 788
Fig. 9 illustrates in Cartesian ES coordinates what our concept of wavematter is all 789
about. Each wavematter comes in four dimensions: It oscillates in two orthogonal dimen- 790
sions (electric field, magnetic field), and it propagates in a third orthogonal dimension; 791
both oscillating and propagating are occurring in a fourth dimension (Euclidean time). 792
For the wavematter itself (“internal view”), the last two dimensions coincide because each 793
wavematter is moving in its own flow of time. As the axis d, disappearsbecause oflength 794
contraction, the wavematter observes neither time nor propagation: It deems itself matter. 795
If it is observed by some other wavematter (“external view”), its propagation is visible: It 796
is deemed “wave” (electromagnetic wave packet). Be aware that “wavematter” is notjust 797
another word for the wave-particle duality. It is an ES concept of its own that explains 798
why there is wave—particle duality in 3D space. 799

electric "
i magnetic
Euclidean == ﬁgeld P"Opagaﬂog
time
s ——
it \\ /
this is a wave packet!

800

Figure 9. Our concept of wavematter in Cartesian ES coordinates. Artwork illustrating how the same 801
object can be deemed wave or matter. Wavematter comes in four dimensions: electric field, magnetic ~ 802
field, propagation, Euclidean time. Each wavematter deems itself matter (internal view). If it is ob- 803
served by some other wavematter (external view), it is deemed electromagnetic wave packet. 804
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Now we investigate the symmetry in an example of three wavematters WM;, WM,, 805
and WM;. We assume that they are all moving away from the same point P in ES and at 806
the speed of light, but in different directions (Fig. 10 top left). d;,d,,d3,d, are Cartesian 807
coordinates in which WM; movesin d, only. Hence, d, is that axis which WM; deems 808
time multiplied by ¢, and d4,d,,d; span WM;’s view of 3D space (Fig. 10 bottom left). 809
As the axis d, disappears because of length contraction, WM; observes neither time nor 810
propagation: It deems itself matter (M,). 811

WM; moves orthogonally to WM,. di,dj,d3, d,, are Cartesian coordinates in which 812
WM; movesin dj only (Fig. 10 top right). In this case, dj is that axis which WM; deems 813
time multiplied by ¢, and dj,d;,d; span WM;’s view of 3D space (Fig. 10 bottom right). 814
As the axis d, disappears because of length contraction, WM; observes neither time nor 815
propagation: It also deems itself matter (M3). 816

Yet how do WM; and WM; move in each other’s view? We must fulfill our postu- 817
lates and the requirement that all wavematters started at the same point P. There is only 818
one way to draw ES diagrams (Fig. 10 top left and top right) that fulfill all requirements: 819
We must rotate the two frames of reference with respect to each other. Only a rotation 820
guarantees that the situation is symmetrical, so that the equations describing the laws of 821
physics have the same form! Because of the rotation, WM3’s 4D motion swings completely 822
into WM;’s view of 3D space. So, WM moves at the speed ¢ in dj,d,,d; and is deemed 823

wave (W3) by WM;. Vice versais WM; deemed wave (W;) by WM;. 824
?4 ES diagram ES diagram 14'
WM i”"-‘: \'/"\; WM
1 ‘%’\ WM, = W
) S A
¢ i WMz c
¢
K WM3 WM1
P R 'I\N“ > dy e "V‘" = P
projection projection projection projection
! I I I
s U v v
M, M, or W, W, 3D space 3D space W; W,or M, M3
l 825

Figure 10. ES diagrams and 3D projections for three wavematters WM;, WM,, and WM;. They are 826
all moving away from the point P at the speed of light c. Top left: ES in the coordinates d,d,, d3, d, 827
in which WM; moves in d,. Top right: ES in the coordinates dj,dj, d3,d, in which WM; moves 828
in d;. Bottom left: WM;’s view of 3D space. WM; deems itself matter (M;) and WM; wave (W3). 829
Bottom right: WM;’s view of 3D space. WM3 deem:s itself matter (M3) and WM; wave (W;). 830

And what is WM, deemed by WM; and WM;? For the answer, we split WM,’s 4D 831
motion into a motion parallel to WM;’s motion (here WM, is viewing WM, internally) 832
and a motion orthogonal to WM;’s motion (here WM, is viewing WM, externally). WM; 833
can thus deem WM, either matter (M,) or wave (W,), but not both at once. WM; can like- 834
wise deem WM, either matter or wave, but not both at once. 835

The secret to understanding our two new concepts “distance” and “wavematter” is 836
all in Fig. 10. Here we see how they go hand in hand: We claim the symmetry of all four 837
Cartesian coordinates in ES and —on top of that—the symmetry of all objects in ES. What 838
I deem wave, deems itself matter. I conceive of waves as “energy passing by”, and each object 839
that I deem wave conceives of me as “energy passing by”. Just as distance is space and 840
time in one, so is wavematter wave and matter in one. Strictly speaking, wave and matter 841
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are not two! The decision “wave or matter?” is related to an observer. Here is a compelling 842
reason for this outstanding claim of our theory: Einstein taught that energy is equivalent 843
to mass. Full symmetry of matter and waves is a consequence of the mass—energy equivalence. As 844
the axis d, disappears because of length contraction, energy in a propagating wave con- 845
denses to mass in matter. There is no such symmetry in MS. 846

With all this insight, we are now able to bring light into the concept “photon”. It 847
actually stems from a misinterpretation of the wave—particle duality. The term “photon” 848
was coined to explain this duality from the perspective of an observer, that is, from just 849
one perspective: An observer can—depending on the experiment—confirm that electro- 850
magnetic radiation is either wave or photon. In MS, there is no perspective of a photon. 851
Yet the wave-particle duality is a matter of two perspectives. In ES, each wavematter (each 852
photon, too) has a perspective of its own. We repeat one statement from above, but replace 853
“matter” with “particle”: What I deem wave, deems itself particle. We will now break the spell 854
on the wave—particle duality in those two experiments that have meanwhile become its 855
flagships: the double-slit experiment and the outer photoelectric effect. 856

In a double-slit experiment, someone observes coherent waves passing through a 857
double-slit and producing some pattern of interference on a screen. We already know that 858
he observes original objects from ES whose 4D motion swings completely into his view of 859
3D space. He deems these wavematters waves because he isn’t tracking through which 860
slit each wavematter is passing. If he did, the interference pattern would disappear imme- 861
diately. So, he is a typical external observer. Experiments with low-noise video cameras 862
instead of a screen have also been performed [31]. Their results confirm our theory: There 863
is interference of waves if we don’t track single photons. Yet once we discuss the experi- 864
ment from the internal view of each wavematter (“Which CCD pixel will detect me?”), it 865
behaves like a particle. 866

The outer photoelectric effect is quite different. Of course, we can externally witness 867
how one photon is releasing one electron from a metal surface. But the physical effectitself 868
(“Do I have enough energy to release one electron?”) is all up to the photon’s view. Only 869
if its energy exceeds the binding energy of an electron is that electron released. Hence, we 870
must interpret this experiment from the internal view of each wavematter. Here its view 871
is crucial! It behaves like a particle which we nowadays call “photon”. 872

The wave-particle duality has been observed in matter like electrons, too [32]. How 873
can they behave like waves in a double-slit experiment? According to our third postulate, 874
an electron is wavematter, too. From the internal view, each electron is a particle (“Which 875
slit will I go through?”). From the external view, when they aren’t tracked, electrons are 876
waves. We need both concepts (wavematter and distance in ES) to understand the wave- 877
particle duality of matter: Only in ES are waves and matter alike as they are all moving at 878
the speed c. Fig. 10 even tells us why we deem macroscopic wavematters matter: Their 879
speed in 3D space is low compared with the speed of light thus favoring the internal view. 880
This argument justifies drawing solid rockets and celestial bodies in our ES diagrams. 881

6.14. Solving the Mystery of Quantum Entanglement 882

The term “entanglement” [33] was coined by Erwin Schrodinger when he published 883
his comment on the Einstein—-Podolsky—Rosen paradox [34]. The three authors argued in 884
a thought experiment that quantum mechanics wouldn’t provide a complete description 885
of reality. Schrodinger’s word creation couldn’t solve the paradox, but demonstrates up 886
to the present day how difficult it is to grasp quantum mechanics in MS. John Bell set up 887
an inequality [35] that any theory must fulfill to be compatible with quantum mechanics. 888
Bell proved that local hidden variables violate the inequality. Ever since has entanglement 889
been considered a non-local effect in MS. 890

We will now untangle quantum entanglement without the issue of non-locality. All 891
we need to do is discuss quantum entanglement in ES! Fig. 11 illustrates two wavematters 892
that were created at once in a point P and move away from each other in opposite direc- 893
tions at the speed c. We assume that they are entangled. For example, they were created 894
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in a non-linear crystal in P or in an annihilation process in P. One wavematter is moving 895
in the positive axis d,, the other one in the negative axis d,. If they are observed by a 8%
third wavematter in its view of 3D space spanned by dj, d3, d3, they are deemed two ob- 897
jects (wave or matter), especially if they have already moved far away from each other. 898
That third wavematter can’t understand how the entangled wavematters communicate 899
with each other in no time. This is again the “external view”. 900

Entangled wavematters
in Euclidean spacetime

3 s iecl
internal view: one 0bI€

3 pears - A\/
P

—
=

external view:
in 3D space spanned by d}, d;, d3 —» two objects

901

Figure 11. Quantum entanglement in ES. Artwork illustrating external view and internal view. For 902
each wavematter (internal view), the axis d, disappears because of length contraction. It deems its 903
twin and itself one object. For a third wavematter (external view), they are two objects. 904

And here comes the “internal view”: For each wavematter, the axis d, disappears 905
because of length contraction at the speed of light. That is to say: In the projection to its 906
own view of 3D space spanned by d;, d,, d3, either wavematter deems itself at the same 907
position as its twin. From their common perspective, they have never been separated. This is why 908
they exchange information with each other in no time! Our solution to quantum entangle- 909
ment isn’t limited to photons. According to our second postulate, everything is moving at ~ 910
the speed c. So, electrons or atoms can be entangled, too. They move at a speed v;p <c 911
in my view of 3D space, but in their axis d, they also move at the speed c. 912

We claim that any two wavematters are entangled if they are created at once and 913
move away from each other in opposite directions at the speed c. Hence, the two gamma 914
photons emitted in the annihilation of an electron and a positron should be entangled, too. 915
Originally, we planned asking experimental physicists to verify their entanglement. We 916
were very pleased to read that the verification has already been performed [36]. We are 917
confident that this verification is even another proof for our theory. 918

6.15. Solving the Mystery of Spontaneity 919

Our theory even explains spontaneous effects in particle physics. In spontaneous emis- 920
sion, a photon is emitted from an excited atom. Prior to the emission, the photon’s energy 921
was moving with the atom. After the emission, it is moving by itself. MS can’t explainhow 922
that energy is boosted to the speed ¢ inno time. In ES, both atom and photon are already 923
moving at the speed of light. Hence, there is no need to boost any energy to the speed c. 924
All it takes is a photon that swings its 4D motion into an observer’s view of 3D space, and 925
the photon is able to speed off immediately. 926

In absorption, a photon is spontaneously absorbed by an atom. Here MS can’t explain 927
how the energy of that photon is slowed down in no time to become part of an atom. In 928
ES, both photon and atom are moving at the speed of light. Hence, there is no need to slow 929
down any energy to the speed of an atom. 930

In pair production, two gamma photons convert into an electron and a positron. Here 931
MS can’t explain how the energy of the two gamma photons is slowed down in no time 932
to form an electron and a positron. In ES, all these objects are moving at the speed of light. 933
Hence again, there is no need to slow down any energy. 934
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Finally, in annihilation one electron and one positron convert into two gamma pho- 935
tons. In ES, all these objects are moving at the speed of light. Hence, there is no need to 936
boost any energy to the speed ¢ inno time. Fig. 12 sketches the process of swinging again: 937
Electron and positron rotate by an angle < 90° into my view of 3D space. The two gamma 938
photons (entangled in 3D space) deem themselves one object in ES. Spontaneity is another = 939
clue that matter, too, is moving through ES at the speed of light. 940

Euclidean spacetime (without ¢; ) my view of 3D space

two photons in 3D space deem
themselves one object in ES

electron: 4D motion swings by

< 90° into my view of 3D space

positron: 4D motion swings by
< 90° into my view of 3D space

© Markolf H. Niemz
941

Figure 12. Annihilation process in ES. Artwork illustrating how an electron and a positron convert 942
into two entangled gamma photons. Left: Non-observable ES in hyperspherical coordinates. Right: 943
My view of 3D space in Cartesian coordinates. The two gamma photons are entangled in my view 944
of 3D space, but they deem themselves one object in ES. 945

7. Conclusions 946

For the very first time on Earth, living things understand what time is all about. And 947
the clue is ... symmetry! We live in the 3D hypersurface of an expanding 4D hypersphere. 948
Its radius, divided by the speed of light, is time. We—two physicists—felt spontaneously 949
that our discovery is a paradigm shift in both physics and philosophy. It felt like “wow!” 950
Just imagine: The human brain is able to grasp the idea that we are all moving through Euclidean 951
spacetime at the speed of light. With this in mind, conflicts among mankind become all so 952
small. A “system at rest” is the catch in Einstein’s theories. General relativity is not com- 953
patible with quantum physics as there is nothing at rest at the microscopic level. 954

We solved 15 mysteries of physics graphically. These are 15 proofs for our claim that 955
physics has chosen the wrong concept of time: (1) time, (2) time’s arrow, (3) length con- 956
traction, (4) time dilation, (5) mc?, (6) isotropic background radiation, (7) Hubble’s law, 957
(8) the cosmological principle, (9) the flat universe, (10) the Hubble constant, (11) expand- 958
ing space, (12) dark energy, (13) the wave—particle duality, (14) quantum entanglement, 959
and (15) spontaneity. We had some advantage in setting up our theory because we asnon- 960
cosmologists aren’t caught up in concepts related to Minkowski spacetime. For a quantum 961
leap in understanding, we must overcome traditional thinking. Albert Einstein sacrificed 962
the absoluteness of space and time. We merge space and time into distance and sacrifice 963
the absoluteness of waves and matter. Quantum leaps can’t be planned. They happen like 964
the spontaneous emission of a photon. © 965

We are convinced that our theory is another major quantum leap in understanding 966
the universe that we live in. Two new symmetrical concepts are the clue for our success: 967
“distance” (space and time in one) and “wavematter” (electromagnetic wave packet and 968
matter in one). Thousands of textbooks must be rewritten: (1) There is absolute Euclidean 969
time. (2) Space and time are not two, but one [21]. (3) Wave and matter are also not two, 970
but one. We owe Einstein a great debt of gratitude for his theories of relativity, yet even 971
he could not overcome the thinking in both space and time. We explained our new con- 972
cepts and confirmed how powerful they are. We can even tell the source of their power: 973
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symmetry and beauty! It is not by chance that we solved so many mysteries at once. Only
a true Theory of Everything has the power to do so. The evidence for our theory is over-
whelming. We are confident that even further proofs will be given in the near future and
that—based on our pioneering work—there will be new approaches to a Grand Unified
Theory in coordinates of Euclidean spacetime.
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