Pre prints.org

Article Not peer-reviewed version

Only Euclidean Relativity Provides a
Holistic View of Nature

Markolf H. Niemz "
Posted Date: 4 March 2024
doi: 10.20944/preprints202207.0399v52

Keywords: time; cosmology; Hubble tension; dark energy; quantum mechanics; non-locality

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.




Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 March 2024 d0i:10.20944/preprints202207.0399.v52

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Only Euclidean Relativity Provides a Holistic View of Nature !

Markolf H. Niemz
Heidelberg University, Theodor-Kutzer-Ufer 1-3, 68167 Mannheim, Germany
Correspondence: markolf.niemz@medma.uni-heidelberg.de

= W N

Special and general relativity (SR/GR) describe nature “subjectively”, that is, from the perspective 5

of just one observer at a time (one group of observers, to be exact). Mathematically, SR/GR are correct. 6

I show: (1) Physically, SR/GR have an issue. Despite the covariance of SR/GR, there is always just 7

one active perspective. Because of this constraint, there is no holistic view of nature. The issue shows 8

itself in unsolved mysteries. Still, the Lorentz factor and gravitational time dilation are correct. This 9

is why the concepts of spacetime in SR/GR work well except for cosmology and quantum mechanics. 10
(2) Euclidean relativity (ER) describes nature “objectively”, that is, from the perspectives of all objects 11
at once. Any object’s proper space d;,d,,d; and proper time T span 4D Euclidean spacetime (ES), 12
where ¢t may be considered a fourth distance d,. All energy moves through ES at the speed c. An 13
observer’s reality is created by projecting ES orthogonally to his proper space and to his proper time. 14
In SR, these concepts are considered coordinate space and coordinate time. Neither their reassembly 15
to a non-Euclidean spacetime nor the parameterization in SR/GR provides a holistic view. The scalar 16
7, in particular, cannot factor in an object’s 4D vector “flow of proper time” t. However, the SO(4) 17
symmetry of ES is incompatible with waves. This is fine because waves and particles are subjective 18
concepts. We must learn to distinguish between an observer’s reality (described by SR/GR) and the 19
master reality ES (described by ER). ER solves 15 mysteries at once, such as time’s arrow, the Hubble 20
tension, dark energy, and non-locality. 21

Keywords: time; cosmology; Hubble tension; dark energy; quantum mechanics; non-locality 22

This paper is not about a minor issue. It is about a reformation of physics. There are two 23
approaches to describing nature: “subjectively” (from the perspective of just one observer 24
or one group of observers at a time) or “objectively” (from the perspectives of all objects 25
at once). Special and general relativity (SR/GR) take the first approach (Einstein, 1905b; 26
Einstein, 1916). SR/GR are mathematically correct, but they lack a holistic view of nature. 27
Euclidean relativity (ER) takes the second approach. ER is mathematically and physically =~ 28
correct because it provides a holistic view. My theory was rejected by several top journals 29
in physics. I was told that manuscripts are not considered if they challenge SR/GR. While 30
it is true that many attempts to falsify SR/GR have failed, we must not reject all attempts. 31
Scientific theories must be falsifiable (Popper, 1935). This is why I now submit to ajournal 32
in philosophy. May the cradle of physics give physics a hand. Subjectively, we live ina curved, 33
non-Euclidean spacetime. Objectively, we live in a flat, Euclidean spacetime. 34

Six pieces of advice: (1) Do not take SR/GR as the ultimate truth. Correct predictionsdo 35
not prove SR/GR. ER predicts the same relativistic effects as SR/GR. Some reviewers made 36
a systematic error when they evaluated ER with the concepts of SR/GR. ER is different. In 37
ER, all energy moves at the speed of light c. (2) Be patient and fair. I cannot address all of 38
physics in one paper. SR/GR have been tested for 100+ years. ER deserves the same chance. 39
(3) Do not reject ER on a knee-jerk reaction. What is wrong with describing nature objectively 40
rather than subjectively? (4) Do not be prejudiced against a theory that solves many mysteries. 41
New concepts often do so. (5) Appreciate illustrations. Geometric derivations are as good as 42
equations. (6) Consider that you may be biased. Some concepts of today’s physics are obsolete 43
in ER. If you are an expert in such a concept, you may feel offended. 44

To sum it all up: Predictions made by SR/GR are correct, but ER penetrates to a deeper 45
level. I apologize for my many preprint versions, but I received almost no support. It was 46
tricky to figure out why the concepts of spacetime in SR/GR work so well despite anissue. 47
Sect. 2 is about this issue. Sect. 3 describes the physics of ER. Sect. 4 recovers the Lorentz 48
factor and gravitational time dilation. In Sect. 5, ER solves 15 mysteries of physics. 49

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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1. Introduction 50

Today’s concepts of space and time were coined by Albert Einstein. In SR, he merges them 51
into a flat spacetime described by an indefinite distance function. SR is often presented in 52
Minkowski spacetime because it illustrates the invariance of the spacetime interval very 53
well (Minkowski, 1910). Predicting the lifetime of muons (Rossi & Hall, 1941) is an exam- 54
ple that supports SR. In GR, curved spacetime is described by a pseudo-Riemannian met- 55
ric. Predicting the deflection of starlight (Dyson et al., 1920) and the high accuracy of GPS 56
(Ashby, 2003) are examples that support GR. Quantum field theory (Ryder, 1985) unifies 57

classical field theory, SR, and quantum mechanics (QM) but not GR. 58
Two postulates of ER: (1) All energy moves through 4D Euclidean spacetime (ES) at 59
the speed of light c. (2) The laws of physics have the same form in each “observer’s real- 60

ity”, which is created by projecting ES orthogonally to his proper space and to his proper 61
time. To improve readability, I refer to each observer as “he”. To make up for it, [ refer to 62
nature as “she”. My first postulate is stronger than the second SR postulate: ¢ is absolute 63
and universal. My second postulate refers to realities rather than to inertial frames. I also 64
introduce a generalized concept of energy: All energy is “wavematter”, which may appear 65
as a wave packet or as a particle depending on the perspective (see Sect. 5.12). 66

Newburgh and Phipps (1969) pioneered ER. Montanus (1991) described an absolute 67
Euclidean spacetime with a “preferred frame of reference” (a pure time interval is a pure 68
time interval for all observers). Montanus (2023) claims: Without the preferred frame, we 69
would face the twin paradox, non-contact collisions, and a “character paradox” (confusion 70
of photons, particles, and antiparticles). I will show that the preferred frame is obsolete. 71
Whatever is time for me, it may be space for you. There is no twin paradox. There areno 72

non-contact collisions. The character paradox is reasonable. Montanus (2001) used the La- 73
grange formalism to set up the kinematic equations in proper time. Montanus (2023) even =~ 74
tried to formulate Maxwell’s equations in ER but wondered about a wrong sign. He over- 75
looked that the SO(4) symmetry of ES is incompatible with waves. 76

Almeida (2001) investigated geodesics in ES. Gersten (2003) showed that the Lorentz 77
transformation is an SO(4) rotation in a “mixed space” (see Sect. 3). van Linden (2023) runs 78
a website about various ER models. Physicists are still opposed to ER because dark energy 79
and non-locality make cosmology and QM work, waves are excluded, and paradoxesmay 80
turn up if ER is not interpreted correctly. This paper marks a turning point: I disclose anissue 81
in SR/GR. I justify the exclusion of waves. I avoid paradoxes by projecting ES. 82

It is instructive to contrast Newton’s physics, Einstein’s physics, and ER. In Newton’s 83
physics, all energy moves through 3D Euclidean space as a function of independent time. 84
The speed of matter is v;p < c. In Einstein’s physics, all energy moves through 4D non- 85
Euclidean spacetime. The speed of matter is v;p < c. In ER, all energy moves through ES. 86
The 4D speed of all energy is u,p = c¢. Newton’s physics (Newton, 1687) influenced Kant's 87
philosophy (Kant, 1781). Will ER reform both physics and philosophy? 88

2. Disclosing an Issue in Special and General Relativity 89

In SR (Einstein, 1905b), there are two concepts of time: coordinate time t and proper time 90
7. The fourth coordinate is t. In § 1 of SR, Albert Einstein provides an instruction on how 91
to synchronize two clocks at P and Q. At “P time” tp, a light pulse is sent from P to Q. At~ 92

“Qtime” tq, it is reflected. At “P time” tp, it is back at P. The clocks synchronize if 93
94
tg —tp = tp — tq . 1) 9
96
In § 3 of SR, Einstein derives the Lorentz transformation. The coordinates x;, x,, x5, t 97
of an event in a system K are transformed to the coordinates xj,x3,x3,t" in K’ by 98
99
x1 = y(x —vppt), X = X, X3 = X3, (2a) 100
101

t'" =yt — vpxi/c?), (2b) 102
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where K’ moves relative to Kin x; atthe constantspeed vsp and y = (1 —vip/c?)™%5 is 103
the Lorentz factor. Mathematically, Eqgs. (1) and (2a-b) are correct for an observer Rin K. 104
There are covariant equations for an observer B in K'. Physically, SR and also GR have an 105
issue. They describe nature from the perspective of just one observer at a time (one group 106
of observers, to be exact). In SR, a group consists of observers who do not move relative 107
to each other. In GR, a group consists of observers who share the same gravitational field. 108
The physical issue lies in the fact that there is always just one active perspective. Because 109
of this constraint, there is no holistic view of nature. In particular, observers donotalways 110
agree on what is past and what is future. Physics paid a very high price for surrendering 111
simultaneity as a general concept: By replacing SR/GR with ER, we will solve not less than =~ 112
15 fundamental mysteries of physics. Thus, the issue is real. 113

The issue in SR/GR is very similar to the issue in the geocentric model: In either case, 114
there is no holistic view but just one active perspective. In the old days, it was natural to 115
believe that all celestial bodies would revolve around Earth. Only the astronomers won- 116
dered about the retrograde loops of planets and claimed: Earth revolves around the sun. 117
In modern times, engineers have improved the precision of rulers and clocks. Eventually, 118
it was natural to believe that it would be fine to describe nature as accurately as possible 119
but from just one active perspective. The human brain is very powerful, but unfortunately = 120
it often deems itself the center/measure of everything in the universe. 121

The analogy is strong: (1) It holds despite the covariance of SR/GR. After a transfor- 122
mation (or else after replacing the center Earth), there is again just one active perspective. 123
(2) SR/GR miss the big picture just like the geocentric model. Retrograde loops are obsolete 124
but only in the holistic view of the heliocentric model. Dark energy and non-locality are 125
obsolete but only in the holistic view of ER. (3) In the old days, alternatives to the geocen- 126
tric model were not taken seriously. Today, alternatives to SR/GR are not taken seriously. 127

Have physicists not learned from history? Does history repeat itself? 128
3. The Physics of Euclidean Relativity 129
The indefinite distance function in SR (Einstein, 1905b) is usually written as 130
131

ctdr? = c?2dt? — dxf — dxf — dx? , 3 132

133

where drt is an infinitesimal distance in proper time 7, while dt and dx; (i =1,2,3)are 134
infinitesimal distances in coordinate spacetime x;, x,, x5, t. This spacetime is construed be- 135

cause coordinate space xi,x,,x; and coordinate time t are subjective concepts: They are 136
not immanent in rulers and clocks but construed by an observer. Rulers measure proper 137

distance. Clocks measure proper time. We may rearrange Eq. (3) if it makes sense: 138
139

c>dt? = ddf + ddi + dd3 + ddz , 4) 140

141

where dd; = dx; (i =1,2,3) and dd, = c dt are infinitesimal distances in 4D Euclidean 142
spacetime (ES). The roles of t and 1 are switched: The fourth coordinate is an object’s (!) 143
proper time 7. The invariant is cosmic time t. I retain the symbol t because we associate 144
it with time. I prefer the indices 1 to 4 over 0 to 3 to stress the 4D Euclidean geometry. Any 145
object’s proper space d,, d,,d; and proper time 7 span ES, where ¢t may be considered 146
a fourth distance d,. This spacetime is natural because all d, (4 = 1,2,3,4) are objective 147
concepts: They are immanent in rulers and clocks. Cosmic time must not be confused with 148
coordinate time nor with the imaginary time in Wick rotations (Wick, 1954). 149

For each object, we are free to label the four axes of ES. We always take d, astheaxis 150
in which the object currently moves at the speed c. That is, our selected axes of ES are tied 151
to the object. “ES diagrams” show ES from its perspective. In these diagrams, the axis d, 152
is drawn vertically. It is not observable by the object but experienced as time. An “object’s 153
reality” is created by projecting ES orthogonally to its proper space and to its proper time. 154
For any two objects, T and 7’ may flow in different 4D directions: 155
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T = dyfc, T = dj/c, (5) 156
157
T = d,u/c?, T = dyu'/c?, (6) 158
159

where 7 is the 4D vector “flow of proper time” of an object and u is its 4D velocity. For 160
all objects, there is u, = dd,/dt (cosmic time t). Thus, Eq. (4) matches my first postulate: 161

162

u? + us +ul +ui = c?. (7) 163

164

My second postulate revises the principle of relativity and defines an “observer’sre- 165

ality”, which is created by projecting ES orthogonally to his proper space and to his proper 166
time. In SR, these concepts are considered coordinate space and coordinate time. Neither 167
their reassembly to a non-Euclidean spacetime nor the parameterization in SR/GR pro- 168
vides a holistic view. The scalar 7, in particular, cannot factor in an object’s 4D vector t. 169
Since replacing coordinate time with cosmic time is a discontinuous operation, thereisno 170
continuous transition between SR and ER. In SR, an object is described by the four coor- 171
dinates x, (1), x,(7), x3(7), t(7), where t is the parameter and t is coordinate time. In ER, 172
an object is described by the four coordinates d, (t), d,(t), d3(t), d,(t), where cosmic time 173
t is the parameter and d, relates to t according to Eq. (5). 174

It is instructive to contrast three concepts of time. Coordinate time t is a subjective 175
measure of time: It is equal to T = |z| for the observer only. Proper time 7 is an objective 176
measure of time: It is independent of observers. Cosmic time t is the total distance cov- 177
ered in ES (length of a geodesic) divided by c. By taking cosmic time as the parameter, all 178
observers agree on what is past and what is future. Since cosmic time is invariant and thus 179
absolute, there is no twin paradox in ER. Twins share the same age in cosmic time. 180

Since ES is beyond (prior to) the projections, I call it the “master reality”. Spacetime 181
in SR/GR is relative. ES itself is absolute, but the orientations of all ES diagrams and the 182
projections are relative. However, the SO(4) symmetry of ES is incompatible with waves. 183
This is fine because waves and particles are subjective concepts (see Sect. 5.12). We must 184
learn to distinguish between an observer’s reality with waves and particles (described by 185
SR/GR) and the master reality ES with wavematters (described by ER). 186

Let us compare SR with ER. We consider two identical clocks “r” (red clock) and “b” 187
(blue clock). In SR, “r” shall be “at rest”: It moves only in the ct axisat x; = 0. Clock “b” 188
starts at x; = 0, but it moves in the x; axis at a constant speed of v3p, = 0.6 c. Fig. 1 left 189
shows the instant when either clock moved 1.0 s in the coordinate time of “r”. Clock “b” 190
moved 0.6 Ls (light seconds) in x; and 0.8 Ls in ct’. Thus, “b” displays “0.8”. In ER, no 191
clock is at rest: Fig. 1 right shows the instant when either clock moved 1.0 s in cosmic time. 192

Both clocks display “1.0”. Clock “b” moved 0.6 Lsin d; and 0.8 Lsin d,. 193
ct(Ls) ct'(Ls) Minkowski d, (Ls) ES diagram
1.0 diagram
clock “r’ clock “r’ d,' (Ls)
77 Vip C/
01.00 =>—="—00.80)) —> c | (o1.00
e . N v
08 4+~ clock “b X' (Ls) 0.8 41— N 32

. N2 clock “b”
0.8

0 > X, (Ls) 0 | > d, (Ls)
0 0.6 0 0.6

dy' (Ls)

194
Fig.1 Minkowski diagram and ES diagram for two clocks “r” (red) and “b” (blue). Left: In SR, “b” 195

is slow with respect to “r” in t'. Coordinate time is relative (“b” is not at the same positions in ct 196
and ct’). Right: In ER, “b” is slow with respect to “r” in d,. Cosmic time is absolute (“r” isin d, at 197

the same position as “b” in dj). Only ER provides a holistic view. Rotate either graph to see it! 198
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Let an observer R (or B) be next to clock “r” (or else “b”). In the blue frame of Fig. 1~ 199
left, “b” displays t" = 1.0 s at the instant when “r” displays t = 0.8 s (dashed line). Inthe 200
red frame of Fig. 1 left, “b” displays t' = 0.8 s at the instant when “r” displays t = 1.0s 201
(solid line). In SR, time dilation with respect to “r” thus occurs in t’ of B. In the red frame 202
of Fig. 1 right, “b” is at d, = 0.8 Ls at the instant when “r” is at d, = 1.0 Ls (same axis 203
d,!). In ER, time dilation with respect to “r” thus occurs in d, of R. In both SR and ER, “b” 204
is slow with respect to “r”. However, t' = 0.8 s is calculated only (B measures time in '), 205
while d, = 0.8 Ls is measurable (d, relates to ). Rotate either graph in Fig. 1 to see that 206
only ER provides a holistic view: The ES diagram lives up to R and B atf once. A new Min- 207
kowski diagram is required for B, where x; and ct’ are orthogonal. 208

Montanus (2001) used the Lagrange formalism to set up the kinematic equations in 209
proper time 1. I will not repeat the derivation. The reader is referred to his paper. My task 210
is to turn ER into an accepted theory by solving 15 mysteries. Gersten (2003) showed that 211
the Lorentz transformation is an SO(4) rotation in a “mixed space” xi,x,,x3,ct’, where 212
ct' is the only primed coordinate. A “mixed space” is physical nonsense. It is another hint 213
that SR has an issue. A Lorentz transformation rotates mixed xy, x,, x5, ct’ to xi,x3,x5,ct. 214
In ER, unmixed dj, d5, d3, d; rotate with respect to dy,d;, d3, d, (see Sect. 4). 215

There is also a big difference in the synchronization of clocks: In SR, each observeris 216
able to synchronize a uniformly moving clock to his clock (same value of t in Fig. 1 left). 217
If he does, the two clocks are not synchronized from the perspective of the moving clock. 218
In ER, clocks with the same 4D vector 7 are always synchronized, while clocks with dif- 219
ferent T and 7’ are never synchronized (different values of d, in Fig. 1 right). 220

4. Geometric Effects in 4D Euclidean Spacetime 221

We consider two identical rockets “r” (red rocket) and “b” (blue rocket). Let observer R 222
(or B) be in the rear end of rocket “r” (or else “b”). His ES diagram is d,, d,, d3,d, (orelse 223
dy, d3, d3, dy). The 3D space of R (or else B) is spanned by dy,d,, d; (orelse dj,d5, d3). We 224
use “3D space” and “proper space” as synonyms. The proper time of R (or else B) relates 225
to d, (orelse dj). The rockets started at a point P and move relative to each other at the = 226
constant speed v;p. We are free to label the axis of motion in 3D space. We label it d; (or 227
else dj). The ES diagrams in Fig. 2 top must fulfill my two postulates and the initial con- 228
dition (same starting point P). This is achieved by rotating the red and the blue frame with 229
respect to each other. Fig. 2 bottom shows the projection to the 3D space of R (or else B). 230

We draw 2D rockets but are aware that their width is in d,,d; (or else d3, d}). 231
CT d, (Ls) ES diagram ES diagram d, (Ls) TC
q:-:; di'(Ls) 4 5 ds (Ls) L:-:»
Ler / 5 Lvg
1 Ly, Bl> ks Vo <* Ler i
' y <l
Q di (Ls) dy' (Ls) ﬂp
P - h P
- di'(Ls) . . dy(Ls) o
projection projection projection projection
! n n it
RN Ll A ]
g P ! e e P |
| Lg  Dspace Lo “® | | o " L, Dspace L | 22

Fig. 2 ES diagrams and 3D projections for two rockets “r” (red) and “b” (blue). Top left and top 233
right: Both rockets move at the speed ¢ but in different directions. Bottom left: Projection to the 3D 234
space of observer R. Rocket “b” moves at the speed v;p and contracts to Ly, . Bottom right: Projec- 235
tion to the 3D space of observer B. Rocket “r” moves at the speed v;p and contracts to L g 236
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We now verify: (1) The fact that the red and the blue frame are rotated with respect 237
to each other causes length contraction. (2) The fact that proper time flows in different4D 238

directions for R and for B causes time dilation. Let L;; be the length of rocket i for ob- 239
server j.In a first step, we project the blue rocket in Fig. 2 top left to the d; axis: 240
241

sin@ + cos?¢ = (Lyr/Lpp)* + (vap/c)* = 1, 8) 24

243

Lyrg = v 'Lps (length contraction), 9) 244

245

where y = (1 — v3,/c?)7%5 is the same Lorentz factor as in SR. For R, rocket “b” contracts 246
by the factor y~*. Which distances will R observe in his d, axis? We mentally continue 247
the rotation of “b” in Fig. 2 top left until it points vertically down and serves as R’s ruler 248
in the d, axis. In the projection to the 3D space of R, this ruler contracts to zero: The d, 249

axis disappears for R because of length contraction at the speed c. 250
In a second step, we project the blue rocket in Fig. 2 top left to the d, axis: 251

252

sin®@ + cos®?¢ = (dyp/dyp)* + (vsp/c)* = 1, (10) 253

254

Ay = v dig (1) 2

256

where d,p (or d,p) is the distance that B moved in d, (or else d}). With dyp =d,g (R 257
and B cover the same distance in ES but in different directions), we calculate 258
259

dyr = vdug (time dilation), (12) 260

261

where d, g is the distance that R moved in d,. Egs. (9) and (12) tell us: SR works so well 262
because y is recovered when projecting ES to d; and to d,. This is not a surprise. Weyl 263
(1928) showed that the Lorentz group is generated by 4D rotations. 264

To understand how an acceleration manifests itself in ES, we return to our two clocks 265
“r” and “b”. We assume that “r” and Earth move in the d, axis of “r” at the speed ¢ and 266
that “b” acceleratesin the d,; axis of “r” toward Earth (Fig. 3). Because of Eq. (7), the speed =~ 267

u;p, of “b” in d,; increases at the expense of its speed u,), in d,. 268
d, (Ls) ES diagram
clock “r”
cT 01.00
?')% clock “b”
<
00~$0
0
0
269
Fig.3 ES diagram for two clocks “r” (red) and “b” (blue). Clock “r” and Earth move in the d, axis 270
of “r” at the speed c. Clock “b” accelerates in the d; axis of “r” toward Earth 271

Gravitational waves support the idea of GR that gravitation is a feature of spacetime 272
(Abbott et al., 2016). However, classical physics considers gravitation a force that has not 273
yet been unified with the other three forces of physics. I claim that curved geodesicsin flat 274
ES replace curved spacetime in GR. To support my claim, we now calculate gravitational =~ 275
time dilation in ES. Let “r” and “b” be two identical clocks far away from Earth. Initially, 276
they move next to each other in the d, axis of “r”. At some point, “b” is sent in free fall 277
toward Earth in the d; axis of “r” (Fig. 3). The kinetic energy of “b” is 278

279



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 March 2024 d0i:10.20944/preprints202207.0399.v52

7 of 17
%mufb = GMm/r , (13) 280
281
where m is the mass of “b”, G is the gravitational constant, M is the mass of Earth, and 282
r is the distance of clock “b” to Earth’s center. By applying Eq. (7), we obtain 283
284
uz, = ¢* —ufy, = c? — 2GM/r . (14) 285
286
With u, ), = dd,,/dt (“b” moves in the d, axis at the speed u,,) and ¢ =dd,/dt 287
(“r” moves in the d, axis at the speed c), we calculate 288
289
ddi, = (¢* — 2GM/r) (dd,,/c)? , (15) 290
291
ddyy = Vgr ddyp (gravitational time dilation), (16) 292
293

where ¥, = (1 —2GM/(rc*))~° is the same dilation factor as in GR. It does not depend 294
on uy. Eq. (16) tells us: GR works so well because y,, is recovered when projecting ES 295
to d,. Thus, GPS satellites do their job in ER as well as in GR! When “b” returns to “r”, 296
clock “b” is behind clock “r”. This dilation stems from projecting curved geodesics. In GR, 297
it stems from a curved spacetime. We sum up time dilation: In SR/ER, a moving clock is slow 298
with respect to an observer. In GR/ER, a clock in a stronger gravitational field is slow with 299
respect to an observer. In SR/GR, an observed clock is slow in its own flow of proper time. 300
In ER, an observed clock is slow in the observer’s flow of proper time. Since both y and 301
Ygr are recovered, the experiment by Hafele and Keating (1972) also supports ER. 302

Three instructive problems demonstrate how to draw and how to read ES diagrams 303
correctly (Fig. 4). Problem 1: In billiards, the blue ball is hit toward the red ball. In ES, both 304
balls move at the speed c. We assume that the red ball moves in its d, axis. As the blue 305
ball covers distance in d,, its speed in d, must be less than c. How can the two ballsever 306
collide if their d, values donot match? Problem 2: Some rocket moves along a guide wire. 307
In ES, rocket and wire move at the speed c. We assume that the wire moves inits d, axis. 308
As the rocket covers distance in d,, its speed in d, must be less than c. Doesn’t the wire 309
escape from the rocket? Problem 3: Earth orbits the sun. In ES, they both move at the speed 310
c. We assume that the sun moves in its d, axis. As Earth covers distance in d; and d,, 311

its speed in d, must be less than c. Doesn’t the sun escape from the orbital plane? 312
d,(Ls) ES diagram dy(Ls)  ES diagram ) d, (Ls) ES diagram
A d,' (Ls) A d,' (Ls)
“w uide wire A
1.0 el 'Jo/ 1.0+—= é
O
1.0
o’ |9 —
ball “b” O (©]
(@] (]
] o) C
o @
e} o di (Ls) d; (Ls)
0 0 T > | 4 (Ls
0 1.0 0 1.0 2(Ls)
proj%ction projenction proj(-lglction proj%ction projeﬂction proj%ction
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Fig.4 Solving three instructive problems. Each snapshot shows one instant in cosmic time, which 314
serves as the parameter in ER. The left ES diagram shows ten snapshots at once. Left: The blue ball 315
“b” is hit toward the red ball “r”. In the projection, the two balls collide. Center: Some rocket moves 316
along a guide wire. In the projection, the wire does not escape from the rocket. Right: Earth orbits 317
the sun. In the projection, the sun does not escape from the orbital plane 318
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The questions in the last paragraph only seem to disclose geometric paradoxes in ER. 319
The fallacy lies in the assumption that all four axes in ES would be spatial. According to 320
Eq. (5), d, relates to t. ES diagrams show the positions of objects from the perspective of 321
an observer whose proper time flows in the d, axis. Each object in these diagrams moves 322
in the direction of its own flow of proper time. Thus, an object moving in dj covers less 323
distance in d,. We solve all three problems by projecting ES to the 3D space of the object 324
that is marked as “not moving”. We also see these solutions in the ES diagrams if weread =~ 325
them correctly: For example, the left ES diagram of Fig. 4 shows ten snapshots, where the 326
parameter “cosmic time” takes values from 0 s to 1.0 s. Ball “b” collides with ball “r” if 327
diy = d;p (i = 1,2,3) and if the same cosmic time has elapsed for both balls (d,, = dy ). 328

5. Solving 15 Fundamental Mysteries of Physics 329
We recall: (1) An observer’s reality is created by projecting ES orthogonally to his proper 330
space and to his proper time. (2) There is a unique 4D vector t for each object. (3) Cosmic 331
time t is the correct parameter for a holistic view. In Sects. 5.1 through 5.15, ER solves 15 332
mysteries and declares five concepts of today’s physics obsolete. 333

5.1. Solving the Mystery of Time 334

Proper time t is what clocks measure (d, divided by c). Cosmic time ¢t is the total 335
distance covered in ES divided by c. For each clock, its own proper time is always equal 336

to cosmic time. An observed clock is slow in the observer’s flow of proper time . 337
5.2. Solving the Mystery of Time’s Arrow 338
The arrow of time is a synonym for “time moving only forward”. The arrow emerges 339
from the fact that the distance covered in ES is steadily increasing. 340
5.3. Solving the Mystery of the Factor ¢? in mc? 341
In SR, if forces are absent, the total energy E of an object is given by 342

343

E = ymc* = Eynsp + mc?, (17) 344

345

where Ey, 3p is its kinetic energy in an observer’s 3D space and mc? is its energy atrest. 346
SR does not tell us why there is a factor c? in the energy of objects that in SR do not move 347
at the speed c. ER provides the missing clue: The object is never at rest, but it moves inits 348
d; axis. From its perspective, Ey,3p is zero and mc? is its kinetic (!) energy in d;. The 349

factor ¢? is a hint that it moves through ES at the speed c. In SR, there is also 350
351

E? = p?c? = pipc? + m?ct, (18) 352

353

where p is the total momentum of an object and p;p is its momentum in an observer’s 354
3D space. Again, ER is eye-opening: From its perspective, psp is zero and mc isits mo- 355
mentum in dy. The factor c¢ is a hint that it moves through ES at the speed c. 356
5.4. Solving the Mystery of Length Contraction and Time Dilation 357
In SR, length contraction and time dilation can be derived from the Lorentz transfor- 358
mation, but their physical cause remains in the dark. ER discloses that length contraction 359
and time dilation stem from projecting ES to an observer’s reality. 360
5.5. Solving the Mystery of Gravitational Time Dilation 361

In GR, gravitational time dilation stems from a curved spacetime. ER discloses that 362
gravitational time dilation stems from projecting curved geodesics in flat ESto the d, axis 363
of an observer. Eq. (7) tells us: If an object accelerates in his proper space, it automatically 364
decelerates in his proper time. Thus, curved geodesics in flat ES replace curved spacetime 365
in GR. More studies will be necessary to explain other gravitational effects. 366
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5.6. Solving the Mystery of the Cosmic Microwave Background 367

In this section, I outline an ER-based model of cosmology. There is no need to create 368
ES. Distances exist like numbers. For some reason, there was a Big Bang. In the GR-based 369
Lambda-CDM model, the Big Bang occurred “everywhere” because space inflated froma 370
singularity. In the ER-based model, we can locate the Big Bang: It injected a huge amount 371
of energy into a non-inflating and non-expanding ES all at once at what I call “origin O”, the 372
only natural reference point. The Big Bang occurred at the cosmic time t =0 and wasa 373
singularity in terms of providing energy and radial momentum. Initially, all this energy 374
receded radially from O at the speed c. Because of physical interactions (scattering, trans- 375
versal acceleration, spontaneous emission), some energy departed from its radial motion 376
while maintaining the speed c. Today, all energy is confined to a 4D hypersphere expand- 377
ing in ES, while a lot of energy is confined to its 3D hypersurface. 378

Shortly after the Big Bang, energy was highly concentrated in ES. In the projectionto 379
any 3D space, a very hot and dense plasma was created. While the plasma was expanding, 380
it cooled down. Cosmic recombination radiation (CRR) was emitted that we still observe 381
as cosmic microwave background (CMB) today (Penzias & Wilson, 1965). At temperatures 382
of 3,000 K, hydrogen atoms formed. The universe became increasingly transparent for the 383
CRR. In the Lambda-CDM model, this stage was reached about 380,000 years “after” the 384
Big Bang. In the ER-based model, these are 380,000 light years “away from” the Big Bang. 385
The number needs to be recalculated if there was no cosmic inflation. 386

In Fig. 5, nature is described from the perspective of Earth (Earth moves vertically). 387
From this perspective, the CRR cannot move in d, because it moves in d;,d,, d; at the 388
speed c. The ER-based model must be able to answer these questions: (1) Why do we still 389
observe the CMB today? (2) Why is the CMB nearly isotropic? (3) Why is the temperature 390
of the CMB so low? Here are some possible answers: (1) The CRR has been scattered mul- 391
tiple times in d4, d,, d5. Some of the scattered CRR reaches an observer on Earth as CMB 392
(in the projection to his 3D space) after having covered the same total distance in d,, d;, d3 393
as Earth in d,. The cross section for scattering is low, but the fluence of the CRR is high. 394
(2) The CRR was created and scattered equally in d;, d,, d3. (3) Shortly after the Big Bang, 395

the plasma particles had a very high recession speed v;p (see Sect. 5.7). 396
ES diagram d, /‘c /A ES diagram
(not to scale) c (not to scale)
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galaxy G = Vap,0 = Ho D = 27,064 kmi/s
__________ 4> V3p o o e e e
D D, neutron star
to / e
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‘\@ ™ Vap .\5 < Vap = H,D =29,750 km/s
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| = | o
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o ' . 0= ' >
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N
‘ ‘ U U ‘ | U U
r ] ’ 1
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397

Fig.5 Solving the mysteries 5.6, 5.7, 5.10, and 5.11. The circular arcs are part of an expanding 3D 398
hypersurface. Left: The galaxy G recedes from Earth at the 3D speed v;p. Right: The supernovaof 399
astar S occurred at a distance of D = 400 Mpc from Earth. If another star S, happens to be at the 400
same distance D today, S, recedes more slowly from Earth than S 401
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5.7. Solving the Mystery of the Hubble—Lemaitre law 402

According to my first postulate, all celestial bodies move through ES at the speed c¢. 403
Let v;p be the 3D speed at which a galaxy G recedes from Earth in 3D space. Fig. 5 left 404
tells us: At the cosmic time t (the time elapsed since the Big Bang), v;p relates to the 3D 405

distance D of G to Earth as ¢ relates to the radius r of the 4D hypersphere: 406
407

vsp = Dc/r = H.D, (19) 408

409

where H, = c¢/r = 1/t is the Hubble parameter. If we observe G today at the cosmic time 410
t = to, the recession speed v;p and ¢ remain unchanged. Thus, Eq. (19) turns into 411
412

vsp = Dyc/ry = HyDy , (20) 413

414

where D, istoday’s 3D distance of G to Earth, 7, is today’s radius of the 4D hypersphere, 415
and H, = c/ry = 1/t, is the Hubble constant. Eq. (20) is the Hubble-Lemaitre law (Hub- 416
ble, 1929; Lemaitre, 1927): The farther a galaxy is, the faster it recedes from Earth. Cosmologists 417
are aware that H, is a parameter. They are not yet aware of the 4D Euclidean geometry 418
shown in Fig. 5 left. Only ER tells us that Egs. (19) and (20) stem from this simple geometry 419

and that we must consider D, = 1y D/r in Eq. (20) rather than D. 420
5.8. Solving the Mystery of the Flat Universe 421

For each observer, ES is projected orthogonally to his proper space and to his proper 422
time. Thus, he experiences two seemingly discrete structures: flat 3D space and time. 423
5.9. Solving the Mystery of Cosmic Inflation 424

Most cosmologists believe that an inflation of space shortly after the Big Bang (Linde, = 425
1990; Guth, 1997) would explain the isotropic CMB, the flatness of the universe, and large- 426
scale structures (inflated from quantum fluctuations). I just showed that ER explains the 427
first two effects. ER also explains the third effect if the impacts of the quantum fluctuations 428
have been expanding at the speed c. In ER, cosmic inflation is an obsolete concept. 429

5.10. Solving the Mystery of the Hubble Tension 430

There are various methods for calculating H,. I explain why the calculated valuesdo 431
not match (also known as the “Hubble tension”). I compare CMB measurements (Planck 432
space telescope) with distance ladder measurements (Hubble space telescope). According 433
to team A (Aghanim et al., 2020), thereis Hy = 67.66 & 0.42 km/s/Mpc. According to team 434
B (Riess et al., 2018), there is Hy, = 73.52 + 1.62 km/s/Mpc. Team B made efforts to mini- 435
mize the error margins in the distance measurements, but assuming a wrong cause of the 436
redshifts gives rise to a systematic error in team B’s calculation of H,. 437

Let us assume that team A’s value of H, is correct. We simulate the supernova of a 438
star S that occurred at a distance of D = 400 Mpc from Earth (Fig. 5 right). The recession 439
speed v;p of S is calculated from measured redshifts. The redshift parameter z = AA/A 440
tells us how each wavelength 4 of the supernova’s light is either passively stretched by an 441
expanding space (team B)—or else how each wavelength A is redshifted by the Doppler 442
effect of actively receding objects (ER-based model). The supernova occurred at the cosmic 443
time t (arc called “past”), but we observe the supernova at the cosmic time t, (arccalled 444
“present”). While the supernova’s light was moving the distance D in the d; axis, Earth 445

moved the same distance D butinthe d, axis (first postulate). Thus, team B receivesred- 446
shift data from a cosmic time t < t, when there was r <r, and H; > H,. There is 447
448

1/H, = r/c = (ry,—D)/c = 1/H, — D/c . (21) 449

450

For a very short distance of D = 400 kpc, Eq. (21) tells us that H, deviates from H, 451
by just 0.009 percent. However, when plotting v, versus D for distances from 0 Mpcto 452



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 4 March 2024 d0i:10.20944/preprints202207.0399.v52

11 of 17

500 Mpc in steps of 25 Mpc (red points in Fig. 6), the slope of a straight-line fit through the =~ 453
originis roughly 10 percent greater than H,.Since team B calculates H, from similar plots 454
(magnitude versus z), its value of H, is roughly 10 percent too high. This solves the Hubble 455
tension. Team B’s value is not correct because, according to Eq. (20), we must not plot v;p 456

versus D. We must plot v;p versus D, (blue points in Fig. 6) to get a straight line. 457
:izggg . red points:
L o vap = Dc/r= Dc/(ro-D)
40000 1 75000 el = De/(c/Ho-D) :
50000 . slope: 74.12 km/s/Mpc// \

P
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0
0 250 500 750 1000 1250 / /
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—
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. ]
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D (Mpc) for the red points or else Do (Mpc) for the blue points 458

Fig.6 Hubble diagram for simulated supernovae at distances up to 1250 Mpc. The horizontal axis 459
is D orelse D,. Only Eq. (20) yields a straight line. Eq. (19) does not because H, is not a constant 460

Since we are not able to measure D, (observable magnitudes relate to D rather than 461

to Dy), the easiest way to fix the calculation of team B is to rewrite Eq. (20) as 462
463

Vspo = Dc/ry = HyD , (22) 464

465

where v3p is today’s 3D speed of another star S, (Fig. 5 right) that happens to be at the 466
same distance D today at which the supernova of star S occurred. I kindly ask team Bto 467

recalculate H, after converting all v;p to v3p,. Egs. (21) and (22) tell us how to do so: 468
469

He = Hoc/(c—HyD) = Hy/(1—ws3pe/c), (23) 470

471

Vspo = Vap /(1 +vgp/c) . (249) a7

473

By applying Eq. (24), all red points in Fig. 6 drop down to the points marked in blue. 474
Of course, team B is well aware that the supernova’s light was emitted in the past, butall 475
that counts in the Lambda-CDM model is the timespan during which the light is moving 476
to Earth. Along the way, each wavelength is continuously stretched by expanding space. 477
The parameter z increases during the journey. In the ER-based model, all that counts is 478
the moment when the supernova occurred. Each wavelength is initially redshifted by the 479
Doppler effect. The parameter z remains constant during the journey: It is tied up when 480
the supernova occurs. Space is not expanding. A 3D hypersurface made up of energy (!) 481
is receding in ES. In ER, expansion of space is an obsolete concept. 482

5.11. Solving the Mystery of Dark Energy 483

Team B can fix the systematic error in its calculation of H, by converting all v;p to 484
V3p,o according to Eq. (24). I now reveal another systematic error, but it is inherent in the 485
Lambda-CDM model itself. It stems from assuming an accelerating expansion of space. It 486
can be fixed only by replacing GR with ER unless we insist on the existence of dark energy. 487
Perlmutter et al. (1998) and Riess et al. (1998) advocate an accelerating expansion of space 488
because the calculated recession speeds deviate from Eq. (20) and the deviations increase 489
with distance. An acceleration would stretch each wavelength even further. 490
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In ER, these deviations are much easier to understand: The older the redshift data 491
are, the more H, deviates from H,, and the more vz deviates from vsp . If another star 492
So (Fig. 5 right) happens to be at the same distance of D = 400 Mpc today at which the 493
supernova of star S occurred, Eq. (24) tells us that S, recedes more slowly (27,064 km/s) 494
from Earth than S (29,750 km/s). As long as cosmologists are not aware of the 4D Euclid- 495
ean geometry, they attribute the deviations from Eq. (20) to an accelerating expansion of 49
space caused by dark energy, but dark energy has never been observed. It is a stopgap for 497
an effect that the Lambda-CDM model cannot explain. 498

For D > 500 Mpc, the data marked red in Fig. 6 run away from any straight line. The =~ 499
Hubble tension and dark energy are solved with the same clue: In Eq. (20), we must not 500
confuse D, with D. The parameter H, = ¢/(r, — D) in Eq. (19) helps us understand the 501
illusion of an accelerating expansion: The recession speed v;p, is not proportional to D 502
butto D/(ry — D). Any expansion of space—uniform or else accelerating—is only virtual. 503
There is no accelerating expansion of space even if the Nobel Prize in Physics 2011 was 504
given “for the discovery of the accelerating expansion of the Universe through observa- 505
tions of distant supernovae” (The Nobel Foundation, 2011). There are two misconceptions 506
in these words of praise: (1) The term “Universe” in the Lambda-CDM model does imply 507
space, but space is not expanding at all. (2) There is receding energy, but it recedes uniformly. 508
In ER, dark energy is an obsolete concept. 509

Radial momentum provided by the Big Bang drives all galaxies away from the origin 510
O of ES. They are driven by themselves rather than by dark energy. Table 1 compares two 511
models of cosmology. Be aware that “Universe” (uppercase) in the Lambda-CDM model 512
is not the same as “universe” (lowercase) in the ER-based model. In the next two sections, 513
I show that ER is compatible with QM. Since quantum gravity is meant to make GR com- 514

patible with QM, I also conclude: In ER, quantum gravity is an obsolete concept. 515

Lambda-CDM model based on GR Model of cosmology based on ER

The Big Bang was the beginning of the Universe. = The Big Bang was an injection of energy into ES.

The Big Bang occurred “everywhere”. The Big Bang can be localized (origin O of ES).

There are two competing values of H,,. H, is approximately 6768 km/s/Mpc.

The Universe: all space, all time, and all energy.  The universe: proper space of an observer.

Space is inflating and expanding. Galaxies are receding radially in ES.

Space is driven by dark energy. Galaxies are driven by radial momentum.

Spacetime is curved. Trajectories of objects are curved in ES.

Time is what | read on my clock. Time is distance covered in ES divided by c.

GR is not compatible with quantum mechanics. ER is compatible with quantum mechanics.

516

Table1l Comparing the Lambda-CDM model with the ER-based model of cosmology 517
5.12. Solving the Mystery of the Wave—Particle Duality 518

The wave—particle duality was first discussed by Bohr and Heisenberg (Heisenberg, 519
1969) and has bothered physicists ever since. Electromagnetic waves are oscillations of an 520
electromagnetic field, which propagate through an observer’s 3D space at the speed ¢.In 521
some experiments, objects behave like waves. In other experiments, the very same objects 522
behave like particles (also known as the “wave—particle duality”). In today’s physics, one 523
object cannot be wave and particle at once because waves distribute energy in space over 524
time, while the energy of particles is localized in space at a given time. 525

Up next, we solve the duality. All we need is ER and a generalized concept of energy: 526
All energy is “wavematter”, which may appear as a wave packet or as a particle depending on the 527
perspective. In an observer’s reality (external view, Fig. 7), a wavematter may appear asa 528
wave packet or as a particle. As a wave, it propagates in his x; axis at the speed ¢ andit 529
oscillates in his axes x, (electric field) and x; (magnetic field). Propagating and oscillat- 530
ing occur as a function of coordinate time t. In its own reality (internal or in-flight view), 531
the axis of the wavematter’s 4D motion disappears because of length contraction at the 532
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speed c. It deems itself particle at rest. Be aware that “wavematter” is not justanew word 533
for the duality. It takes into account that there is an internal view of photons. Thereisno 534

such view in SR/GR because four dimensions are required that are treated alike. 535
X
electric
field magnetic )
coordinate field  propaga™ "
time 1
X3

Thisisd — ¥

pgft/'c/e!

~/

This is a wave!

536

Fig. 7 Illustration of a wavematter. In an observer’s reality (external view, coordinate spacetime!), 537
a wavematter may appear as a wave packet or as a particle. As a wave, it propagates and oscillates 538
as a function of coordinate time. In its own reality (internal view), the axis of the wavematter’s 4D 539

motion disappears because of length contraction at the speed c. It deems itself particle at rest 540

Like coordinate space and coordinate time, waves and particles are subjective con- 541
cepts construed by an observer: What I deem wave, deems itself particle at rest. Albert Einstein 542
(1905¢) taught that energy is equivalent to mass. The equivalence shows itself in the wave— 543

particle duality: Since each wavematter moves through ES at the speed ¢, the axis of its 544
4D motion disappears for itself. From its perspective (that is, in its own reality), all of its 545
energy “condenses” to what we call “mass” in a particle at rest. 546

In a double-slit experiment, wavematters pass through a double-slit and produce an 547
interference pattern on a screen. An observer deems them wave packets as long as he does 548
not track through which slit each wavematter is passing. Here the external view applies. 549
The photoelectric effect is different. Of course, one can externally witness how one photon 550
releases an electron from a metal surface. However, the physical effect—do I have enough 551
energy to release an electron? —is all up to the photon. Here its internal view applies. Only 552
if the photon energy exceeds the binding energy of an electron is this electron released. In 553
this case, both wavematters behave like particles. 554

The duality is also observed in matter, such as electrons (Jonsson, 1961). An electron 555
is a wavematter too. From the external view (if the electron is not tracked), it behaves like 556
a wave. From the internal view (if the electron is tracked), it behaves like a particle: Which 557
slit will it pass through? Since I automatically track all slow objects (slow in my 3D space), 558
I deem macroscopic objects particles rather than waves. This is why it is fine to draw solid 559
rockets and celestial bodies in an observer’s ES diagrams. 560

5.13. Solving the Mystery of Non-Locality 561

The term “entanglement” was coined by Schrodinger (1935) in his comment on the 562
Einstein-Podolsky-Rosen paradox (Einstein et al., 1935). These three authors argued that 563
QM would not provide a complete description of reality. Schrodinger’s word creation did 564
not solve the paradox but demonstrates our difficulties in comprehending QM. Bell (1964) 565
showed that local hidden-variable theories are not compatible with QM. In experiments 566
(Freedman & Clauser, 1972; Aspect et al., 1982; Bouwmeester et al., 1997), entanglement 567
violates locality. Ever since, entanglement has been considered a non-local effect. 568

Up next, we untangle entanglement without the concept of non-locality. All we need 569
is ER. Four dimensions that are treated alike make non-locality obsolete. Fig. 8 shows two 570
wavematters that were created at once at a point P. They move away from each other in 571
opposite directions +d, at the speed c. It turns out that these wavematters are automat- 572
ically entangled. For an observer moving in any direction other than +d, (external view), 573
they are two distinct objects. The observer cannot understand how these two wavematters 574
are able to communicate with each other in no time. 575
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Fig. 8 Solving non-locality in ER. For an observer moving in any direction other than +dj (exter- 577
g g y g y 4
nal view), the wavematters moving in +d, are two distinct objects. For each wavematter (internal 578
g 4 ]
view), the +d, axis disappears. They are one object that has never been separated 579

For each wavematter in Fig. 8 (internal view), the +d, axis disappears because of 580
length contraction at the speed c. In their common (!) proper space spanned by dj,dj, d;, 581
either of them deems itself at the very same position as its twin. From either perspective, they 582
are one object that has never been separated. This is how they communicate with each otherin 583
no time. There is no “spooky action at a distance”. The twins stay together in their proper = 584
space, but their proper time flows in opposite directions. Entanglement occurs because an 585
observer’s proper space may be different from an observed object’s proper space. Thisis 586
possible only in four dimensions that are treated alike. ER also explains the entanglement 587
of electrons or atoms. In an observer’s proper space, they move at a speed v;p < c.Intheir 588
+d, axis, they move at the speed c. Any measurement tilts the axis of 4D motion of one 589
twin and destroys the entanglement. In ER, non-locality is an obsolete concept. 590

5.14. Solving the Mystery of Spontaneous Effects 591

In spontaneous emission, a photon is emitted by an excited atom. Prior to the emission, 592
the photon energy moves with the atom. After the emission, this energy moves by itself. 593
Today’s physics cannot explain how this energy is boosted to the speed ¢ inno time. In 594
ES, both atom and photon move at the speed c. Thus, there is no need to boost any energy 595
to the speed c. All it takes is energy whose 4D motion at the speed ¢ rotates completely 59
into an observer’s 3D space. In absorption, a photon is spontaneously absorbed by an atom. 597
Today’s physics cannot explain how this energy is slowed down to the atom’s speed inno 598
time. In ES, both photon and atom move at the speed c. Thus, there is no need to slow 599

down any energy. Similar arguments apply to pair production and annihilation. Sponta- 600
neous effects are another clue that all energy moves through ES at the speed c. 601
5.15. Solving the Mystery of the Baryon Asymmetry 602

In the Lambda-CDM model, almost all matter was created shortly after the Big Bang. 603
Only then was the temperature high enough to enable the pair production of baryons and 604
antibaryons. However, the energy density was also very high so that the baryons and an- 605
tibaryons should have annihilated each other again. Since we observe more baryons than 606
antibaryons today (also known as the “baryon asymmetry”), it is assumed that an excess 607
of baryons was produced shortly after the Big Bang (Canetti et al., 2012). However, such 608
an asymmetry in pair production has never been observed. 609

ER solves the baryon asymmetry: Since each wavematter deems itself particle, there 610
were particles in ES immediately after the Big Bang. There are much less antiparticles than 611
particles today because antiparticles are created in pair production only. One may ask: Why do 612
wavematters not deem themselves antiparticles? Antiparticles are not the opposite of par- 613
ticles but particles with the opposite electric charge. They seem to flow backward in time 614
because proper time flows in opposite directions for any two wavematters created in pair 615
production. These two wavematters are automatically entangled. In particular, thereisa 616
reasonable character paradox: What I deem antiparticle, deems itself particle. 617
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6. Conclusions 618

ER solves mysteries that have not been solved in 100+ years or that have been solved but 619
with concepts that are obsolete in ER: cosmic inflation, expansion of space, dark energy, 620
quantum gravity, non-locality. Today’s physics needs these concepts to make cosmology 621
and QM work, but Occam’s razor shaves them off. However, the SO(4) symmetry of ESis 622
incompatible with waves. This is fine because waves and particles are subjective concepts 623
emerging from a construed spacetime in SR/GR. Beyond an observer’s reality with waves 624
and particles, there is the master reality ES with wavematters. 625

Unfortunately, most physicists consider SR/GR two of the greatest achievements of 626
physics just because they have been confirmed many times over. I showed that SR/'GRdo 627
not provide a holistic view, and I suspect that the stagnation in today’s physics is due to 628
this constraint. Physics got stuck in its own concepts. 15 solved mysteries tell us that there 629
is a lot more physics beyond SR/GR. It is very unlikely that 15 solutions in various (!) fields 630
of physics are just 15 coincidences. Only in 4D Euclidean spacetime does Mother Nature 631
disclose her secrets. If we think of each observer’s reality as an oversized stage, the key to 632
understanding cosmology and QM is beyond the stage curtain. 633

It was a wise decision to award Albert Einstein the Nobel Prize for his theory of the 634
photoelectric effect (Einstein, 1905a) and not for SR/GR. ER penetrates to a deeper level. 635
Einstein —one of the most brilliant physicists ever —failed to realize that the fundamental 636
metric chosen by Mother Nature is Euclidean. Nature chose a simple but beautiful setting 637
for life: 4D Euclidean spacetime. Einstein sacrificed absolute space and time. I sacrifice the 638
absoluteness of waves and particles, but I restore absolute, cosmic time. For the first time, 639
mankind understands the nature of time: Cosmic time is the total distance covered in ES 640
divided by c. The human brain is able to imagine that we move through 4D Euclidean spacetime 641
at the speed of light. With that said, conflicts of mankind become all so small. 642

Is ER a physical or a metaphysical theory? This is a good question because observing 643
plays an important role in physics, yet just three dimensions of ES are observable at a time. 644
Physics is the discipline of describing the universe and its constituents. The main tasks are 645
observing and modeling. The issue with observing is that each observer by himself isnot 646
able to describe nature objectively. He always has a unique (subjective) perspective, which 647
may give rise to mysteries. Unlike SR/GR, ER takes all perspectives into account at once. 648
By taking the different perspectives of the past and the present into account, ER solves the 649
mysteries of the Hubble tension and dark energy. By taking the different perspectives of 650
an observer and entangled objects into account, ER solves the mystery of non-locality. ER 651
helps us understand what we observe. Thus, ER is a physical theory. 652

Final remarks: (1) I addressed gravitation only briefly, but I ask you once more tobe 653
patient and fair. We should not reject ER just because gravitational effects are not yet fully =~ 654
understood. It is promising that ER predicts the same gravitational lensing and the same 655
perihelion precession of Mercury’s orbit as GR (Montanus, 2023). (2) To cherish the beauty 656
of ER, we must give ourselves a push and accept that an observer’s reality is a projection. 657
We must not ask in physics: Why is it a projection? Nor must we ask: Why is it a proba- 658
bility function? In my opinion, an inflating or expanding space is at least as speculativeas 659
a projection. (3) It looks like Plato was right with his Allegory of the Cave (see Politeia, 514a): 660
Mankind experiences a projection that is blurred —because of QM. 661

It is not by chance that the author of this paper is an experimental physicist. It seems 662
that SR and GR are not suspicious to theorists. I laid the groundwork for ER and showed 663
that ER is a conclusive and powerful theory. Paradoxes are only virtual. The true pillars of 664
physics are ER and QM. Together, they describe the very large and the very small. Everyone 665
is welcome to join in! May ER get the broad acceptance that it deserves. 666

Comments: It takes open-minded, courageous editors and reviewers to evaluate a theory that comes 667
with a paradigm shift. Whoever adheres to established concepts is paralyzing the scientific progress. 668
I did not surrender when my paper was rejected by several journals. Interestingly, I was never given 669
conclusive arguments. Rather, I was asked to try a different journal. Were the editors dazzled by the 670
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success of SR/GR? Did they underestimate the benefits of ER? Even friends refused to support me. 671
However, each setback inspired me to work out the benefits of ER even better. Finally, I succeeded 672

in disclosing an issue in SR/GR and in formulating a new theory that is even more general than GR. 673
These comments shall encourage young scientists to stand up for promising ideas, but be aware that 674
opposing the mainstream is exhausting. Here are some statements that I received from top journals: 675

“Unscholarly research.” “Fake science.” “Too simple to be true.” The editor-in-chief of a top journal 676
replied: “Publishing is for experts only.” A well-known preprint archive suspended my submission 677
privileges. Simplicity and truth are not mutually exclusive—beauty is when they go hand in hand. 678
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