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Abstract1

The universe can be understood as a set of rational numbers Q. This is to2

be distinguished from how we see the world, a 3-dimensional space with time.3

Observations from the past is the subset Q+ for physics. A system of 3 objects,4

each with 3 spatial coordinates on the surface and time, is sufficient for physics.5

For the microcosm, the energy results from the 10 independent parameters as a6

polynomial P (2). For an observer, the local coordinates are the normalization7

for the metric. Our idea of a space with revolutions of 2π gives the coordinates8

in the macrocosm in epicycles. For the observer this means a transformation of9

the energies into polynomials P (2π). c can be calculated from the units meter10

and day.11

2π c m day = (Earth′s diameter)212

This formula provides the equatorial radius of the earth with an accuracy of 48913

m. Orbits can be calculated using polynomials P (2π) and orbital times in the14

planetary system with P (8). A common constant can be derived from h, G and15

c with the consequence for H0:16

hGc5s8/m10
√
π4 − π2 − π−1–π−3 = 1.00000 H0theory =

√
πhGc3s5/m8

17

mneutron/me = (2π)4 + (2π)3 + (2π)2 − (2π)1 − (2π)0 − (2π)−1 + 2(2π)−2+18

2(2π)−4 − 2(2π)−6 + 6(2π)−8 = 1838.683661119

Theory : 1838.6836611me measured : 1838.68366173(89)me20

For each charge there is an energy C in P (π):21

C = −π + 2π−1 − π−3 + 2π−5 − π−7 + π−9 − π−12
22

Together with the neutron mass, the result for the proton is:23

mproton = mneutron + Cme = 1836.15267363 me24

A photon corresponds to two entangled electrons e and e+, or two coupled25

neutrinos.26

Fine-structure constant:27

1/α = π4+π3+π2−1−π−1+π−2−π−3+π−7−π−9−2π−10−2π−11−2π−12 =28

137.03599910729

The muon and tauon masses as well as calculations for the inner planetary30

system are given.31

1 Introduction32

For a unification of the general theory of relativity (GR) and the quantum33

theory, it is crucial to work out the essential features of the theories. The34

fundamental equations of GR are differential equations for the 10 independent35
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components of the metric [1]. The number of equations is an important crite-36

rion for the minimum required parameters for a system of 3 objects, each with37

3 spatial coordinates and a common time.38

Quantum field theories (QFT) are based on a more fundamental quantum theory39

and quantum mechanics (QM) and thus on a non-local reality. Bohr postulated40

the quantization of the angular momentum of the electron with L = nh/(2π)41

[2]. The key idea was to convert the information from the micro world into42

rotations of 2π for observers in the macro world. Numerous experiments on43

Bell nonlocality [3] have shown that the inequality for entangled particle pairs44

is violated, thereby confirming the predictions of quantum mechanics [4, 5, 6,45

7, 8].46

The quantum information (QI) goes back to C.F. back from Weizsacker. In 195847

he presented his quantum theory of original alternatives [9]. It was an attempt48

to derive quantum theory as a fundamental theory of nature from epistemolog-49

ical postulates. The information can be output in binary and corresponds to50

the energy in the micro-world.51

52

The standard model contains at least 18 free parameters. The open questions53

include: Why are there only three generations of fundamental fermions and54

why do the fundamental interactions have different coupling strengths? Physics55

approaches beyond the Standard Model include loop quantum gravity [10,11]56

and causal fermion systems [12, 13, 14, 15, 16] and attempted to overcome the57

limitations of physical objects of space and time in favor of the energy and58

momentum of elementary particles. However, a unification of the 4 natural59

forces did not succeed.60

The GR is perfect for calculating an orbit in the planetary system. The61

distances between the planets are not yet fixed. For the mean distances there62

is the empirical formula of the Titius-Bode law [17]. The orbital periods of63

neighboring planets or moons result - partly approximately, partly quite exactly64

- from ratios of small whole numbers [18] and also apply to exoplanets [19]. But65

the problem itself is not solved. In addition, ancient galaxies were found with66

the James Webb Space Telescope (JWST), which appear to contradict these67

estimates of the universe of 13.7 billion [20]. The ideas about the formation of68

planets are to be revised by the discovery of exoplanets the size of Jupiter and69

the orbital period of only 2 days [21].70

2 Physics before General Relativity and the Standard71

Model72

2.1 Nature73

Quantum information can be formulated in binary or as a polynomial P(2).74

The prerequisite can be summarized as follows: nature consists exclusively of75

ratios, and thus, of rational numbers Q. The first consequence is that there is76

a primary particle n = 1 from which all objects can be built.77
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2.2 The world as we see it78

Every observation in the macro world results from rotations along the geodesic79

lines with conversion from P (2) to 2π for neutral and with π for charged objects.80

neutral: E = P (2π), charges: Ec = P (π)81

We experience nature through time t and can only compare energies from the82

past.83

−t(n+ 1) < −t(n) < −t(0) = 0 t ∈ Q+ n ∈ N+ (2.1)84

For calculations, the time t(0) = 0 is fictitious and cannot be assigned a value.85

Physics is always a comparison between two objects and the result is again an86

object. A system consists of at least 3 objects. For the normalization of meters87

and seconds, the surface of the earth is set as object O0.88

Oi i ∈ {..., 0, 1, 2, ...} (2.2)89

The 4 dimensions t, φ, r and θ are orthograde. Each dimension t, r, φ, θ corre-90

sponds to an exponent d91

dt = t = 2 dφ = φ = 1 dr = r = 0 dθ = θ = −192

For multiple objects i the dimensions follow successively.93

di = d+ 4i e.g. ri = r + 4i94

The prefactors for each exponent or dimension qd,i ∈ Z refer to spatial coordi-95

nates or time:96

qt,i qφ,i qr,i qθ,i97

The number s of the particle starts in the center of the system.98

si = qt,i + qφ,i + qr,i + qθ,i s =
∑

i si (2.3)99

At the end of qφ,i the object is complete. It corresponds to the surface. A100

minimum energy means a ground state.101

1/fi = qt,i = qφ,i = qr,i = qθ,i102

1/f1,2 = 1/f1 − 1/f2 (2.4)103

Only the frequency 1/f1,2 is observable (Fig. 1).104

In the universe, the local coordinates move in epicyles (2π). The105

metric results from the epicycles.106

All particles spiral along these geodesic lines and correspond to the energy.107

Orbiti(s) = Ei = qt,i(2π)
t+4i + qφ,i(2π)

φ+4i + qr,i(2π)
r+4i + qθ,i(2π)

θ+4i (2.5)108

Velocities of the system in epicycles:109

dOrbiti(s)/ds = 0 = q̇t,i(2π)
t+4i + q̇φ,i(2π)

φ+4i + q̇r,i(2π)
r+4i + q̇θ,i(2π)

θ+4i
110

(2.6)111
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112

Fig. 1: Transformation of the quantum information P (2) into the energies
P (2π) using the example of the neutron.

As a number space, the universe as a whole is an incompressible object. The113

local coordinates are normalized to the surface of an object. For brevity, the114

formulas can be set up with only the prefactors. The end result is always the115

energy after transformation into E = P (2π).116

0 = q̇t,i + q̇φ,i + q̇r,i + q̇θ,i (2.7)117

Within an object, for each dimension d, with tsurface = ti:118

q̇d,i(t) = qd,i(tsurface,i)− qd,i(t) (2.8)119

According to the approach Q+ half of the particles are invisible. As an example,120

we just see an extension of the earth into the future and feel that gravity.121

Particles that move in the direction of the center cannot be recognized and can122

be called antimatter. Only the superimposition of both matters and becomes123

kinetic energy E = T + U . It is a consequence of the spherical shape of the124

earth.125

Ed,i =
∑ti

ti−1
q̇d,i(t)qd,i(t) Ed,i(ti) = 1/2 q̇2d,i + 1/2 q2d,i (2.9)126

An observer on the surface of O0 is assumed for the normalization. Below the127

surface of O0 are 3 spatial foci of O1 and O2:128

rf,1,2, φf,1,2, θf,1,2 with the energies Ef,φ Ef,r Ef,θ (2.10)129

They can be interpreted as diffraction by the surface of O0. Symmetry points130

within the system are the surfaces of objects. For a system, the space coordi-131

nates si can be summarized in a schematic formula.132
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attraction: Ed,2Ed,1Ed,f = −1/π (2.11)133

repulsion: Ed,2Ed,1Ed,f = 1/π (2.12)134

The temporal focus is tf,1,2 :135

Et,2Et,1Et,f = −π−3 (2.13)136

The time sequence with 2 loops for O1 and O2 for 3 spatial each is to be137

simulated in a program. Step-by-step calculations of Ef from high to low ener-138

gies:139

for i = φ2 to θ2 step− 1 (2.14)
for j = φ1 to θ1 step − 1

Ef,−i−j−1 = −g2,ig1,j(2π)
−j−i/π

Ef,t = |g2,ig1,j |(2π)−2φ2

next
next

2 terms with a E < 0 and adjacent to a term 0(2π)d lead to decay with the140

creation of a neutrino 1/π.141

for i = φ2 to θ2 step− 1 (2.15)
for j = φ1 to θ1 step− 1

Ef,−i−j = −g2,ig1,j(2π)
−j−i + π−i−j−1

next
next

Equivalent to the Coriolis force F = 2ma⃗× v⃗, the relation q̇θ = −q̇φ applies142

on the surface q̇r = 0. The total energy Ef by diffraction of O1 and O2 is:143

Ef = Ef,φ + Ef,r − Ef,θ + Ef,t (2.16)144

All energies must be converted to ecliptic coordinates.145

In the QT, the number of parameters for the energy is also 10:146

OT: E(t, c, h,G, x, y, z, px, py, pz)147

GR and QM with QFT describe the same facts. Only the interpretation is148

different.149

A summary of the most important formula is in Table 1 in the appendix.150

2.3. Neutron151

The first example is the calculation of the rest mass of the neutron since it152

is uncharged. For an object at rest, the derivatives are q̇d,i = 0. As a visible153

object, the energy is E > 0 and consists of 2 directly neighboring objects with154

E2 > E1. The objects are immediately adjacent. For stationary experiments155

directly on the surface of O0, qt,1 = 0 and qt,2 = 0. Toward the center, however,156

the time Ef,t is relevant and correct.157

E2 = (2π)4 + (2π)3 + (2π)2 (2.17)158
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The smaller object corresponds to an electron and normalizes the energy159

E1 = −((2π)1 + (2π)0 + (2π)−1) (2.18)160

The axis of symmetry between the objects with the energies E1,2 and E0 is the161

surface of Object 0. The appropriate image is the diffraction on the curved162

surface. The energy Ef in O0 decreases with the 2nd power, analogous to the163

law of gravitation. F = (m1m2)/r
2. In coordinates of epicyles:164

Ef = 2(2π)−2 + 2(2π)−4 − 2(2π)−6 + 6(2π)−8
165

mneutron/me = (2π)4 + (2π)3 + (2π)2 − (2π)1 − (2π)0 − (2π)−1 + 2(2π)−2+166

2(2π)−4 − 2(2π)−6 + 6(2π)−8 = 1838.6836611 (2.19)167

theory : 1838.6836611me measured : 1838.68366173(89)me [22]168

The descendant digit mneutron/me is (2π)−8 = 4 10−7 and in the range of169

the measurement error of 1838.68366173(89).170

The calculation required only 10 terms, making it the most efficient171

method for mneutron/me. The result is unique like the binary number172

P(2). It is also unique because of the transcendental number π.173

In the macro world, the comparison between the large and small object is174

visible. In the micro world, matter is separated from antimatter by a parity175

operator (Fig. 2). The structure of the polynomial can be illustrated using a176

hall of mirrors. The objects consist of the same particles in three different views.177

178

Fig. 2: mneutron/me as polynomial P (2π)179

180
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2.4. Neutrinos - Electromagnetic force181

The primary particles are polynomials P (π) and correspond to the three families182

of neutrinos.183

Orbitφ = qtπ
t + gφπ

φ ντ (2.20)184

Orbitr = qtπ
t + grπ

r νµ185

Orbitθ = qtπ
t + gθπ

θ νe186

The assignment of the neutrinos results from the energies of the muon (see 2.9.)187

and tauon decays(see 2.10.). Compared to another object, neutrino oscillations188

result. The entire wave train (2π)1 + (2π)0 + (2π)−1 of an electron is in the189

spatial coordinates ∆se = 3. It means an additional dimension compared to a190

neutrino P (π) with ∆sν = 4.191

Ed,i = qt,iπ
t+4i + qφπ

φ+4i + qr,iπ
r+4i + qθ,iπ

θ+4i (2.21)192

Three entangled neurinos result in a charge with the minimum energy:193

Ec,1 = −πφ + 2πθ + Ec,f = −π1 + 2π−1 + Ec,f ∆sν = 4 vs. ∆se = 3 (2.22)194

2.5 Proton195

The mass difference between neutron and proton already largely corresponds196

to Ec,1 = −π1 + 2π−1 (2.22). There are no neutrinos in O2. Therefore, in the197

first step of Ef there is no diffraction, but a transition with spacetime sν = 4.198

Ec,f = π−3 − 2π−5 + Ec,f,1 (2.23)199

The diffraction takes place in the second step to the ground state of two particles200

in different dimensions and minimal energy. It is the neutrino oscillation:201

Ec,f,2 = pi−7 − π−9 + π−12 (2.24)202

Together with the neutron mass, the result for the proton is:203

C = Ec = −π1 + 2π−1 + π−3 − 2π−5 + π−7 − π−9 + π−12
204

mproton = mneutron + Cme = 1836.15267363 me (2.25)205

In Fig. 3, the negative terms on C stand for matter on the left and the206

positive terms on the right for antimatter.207

208
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209

Fig. 3: mproton/me as polynomial P (2π)210

211

mproton/me = (2π)4+(2π)3+(2π)2−(2π)1−(2π)0−(2π)−1+2(2π)−2+2(2π)−4−212

2(2π)−6+6(2π)−8+(−π+2π−1−π−3+2π−5−π−7+π−9−π−12) = 1836.15267363213

(2.26)214

theory : 1836.15267363me measured : 1836.15267343(11)me [22]215

In the case of the neutron, Ef has several prefactors of 0. C precisely fills216

these positions with powers of π. The two terms π−10 and π−11 are the place-217

holders for the valence electrons. The calculated proton mass corresponds to218

the measured value.219

The ±1/3e or ±2/3e charges of quarks are explained simply by the fact that220

there are three objects in a system. Because quarks only exist in the hall of221

mirrors, they do not exist as free particles either.222

2.6 Photon - speed of light223

A photon corresponds to two entangled electrons e and e+, or two coupled224

neutrinos. The electrons are the objects O1 and O2. For each electron i is:225

Orbiti(t) = qt,iπ
t,i + qφ,iπ

φ,i + qr,iπ
r,i + qθ,iπ

θ,i (2.27)226

The cohesion of e and e+ in the photon results from the minimal energy.227

Orbit1,2 = Eγ = t(2π)t + (gφ,1 − gφ,2)(2π)
φ + (gr,1 − gr,2)(2π)

r − 2πθ (2.28)228

1/f1,2 = gφ,1 − gφ,2229

n1,2λ1,2 = gr,1 − gr,2230

2/pi = spin 1231

Orbitλ(t) = ∆t(2π)2 + 1/f(2π)1 + nλ− 2/pi (2.29)232

The speed of light must always be specified relative to another object. The233

normalization is done on object O0 with the local coordinates.234

ġr,0 = 0 t(2π)2 = nλ c[m/s] = (2π)2 (2.30)235
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In local coordinates, the energy of the photon is independent of the length of236

the wave train. q̇d,f is derived from qd,0:237

Eγ(t0) = ∆t(2π)2 + 1/f(2π)1 + nλ− 2/pi (2.31)238

Ed,0(t0) = 1/2q̇2d,f + 1/2 q2d,0 (2.32)239

The geodesic line of the photon is itself a line of symmetry between past and240

future and the entire object O0. Diffraction under object 0 corresponds to241

conservation of torque. c is determined by normalizing with m and s on the242

surface of O0.243

Mγ = 2π q̇2d,f = q2d,0 (2.33)244

2π c m day = (earth′s equatorial diameter)2 (2.34)245

Orbits can be calculated using polynomials P (2π).246

Sidereal orbital times in the planetary system can be calculated with P (8).247

The synodic orbital times are based on the center of a system and thus on the248

ecliptic coordinates.249

The vacuum ObjectV is not visible. It is the connection between two visible250

objects O2 and O0 with maximum wavelength λV , minimum frequency fV and251

spin 1.252

λV = gr,2 − gr,0 1/fV = gφ,2 − gφ,0 spin 1 = 2/π (2.35)253

The vacuum consists of three spatial dimensions ∆dV = 3 and the time t:254

sV = 4. The energy EV is the vacuum energy (T + U) after255

OrbitV = EV = t(2π)t + 1/f(2π)φ + λV (2π)
λ − 2/pi = −c2 (2.36)256

Thus the universe is in equilibrium between vacuum and visible mass.257

0 = EV + EM = EV +mc2 (2.37)258

The interaction between two entangled and thus immediately adjacent photons259

results solely from angular momentum. This applies to all the entangled objects.260

2.7. Fine-structure constant261

The following considerations regarding the fine-structure constant are spec-262

ulative for the time being. α is the ratio of energies between the electron orbits.263

The general rule for an electron is:264

Ee,1 = t(π)t + 1/f1(π)
φ + λ1(π)

λ − 1/pi. (2.38)265

For the minimum energy in the electron itself, 1/f1 = 0 applies.266

Ee,1 = 0π2 + 0 + 1− 1/pi (2.39)267

For a free electron, Ee,2 is adjacent with the lowest possible energy. This is not268

visible.269
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Ee,2 = π4 + π3 + π2 (2.40)270

For Ef in O0 the first step is a transition with spacetime ∆sν = 4 .271

Ee,f,1 = π−2 − π−3 (2.41)272

Symmetric to Ee,2 there are no neutrinos in the range π−4 to π−6 The second273

step is the defraction.274

Ee,f,2 = π−7 − π−9 (2.42)275

The third step is a neutrino oscillation.276

Ee,f,3 = −2/pi−10 − 2/pi−11 − 2/pi−12 (2.43)277

Combined, 1/α results in energy from the ratios with the polynomial P (π) (Fig.278

4).279

Eα = 1/α = π4+π3+π2−1−π−1+π−2−π−3+π−7−π−9−2π−10−2π−11−2π−12
280

(2.44)281

theory : 137.035999107me measured : 137.035999206(11)me [18]282

The discrepancy to the measured value is π−14. For this further considerations283

for the continuation of the series Ee,f are necessary.284

285

286

287

Fig. 4: Fine-structure constant as polynomial P (π)288

289

2.8 Hydrogen atom290

The three-fold polynomial π4 + π3 + π2 disappears upon binding of the291

electron to the proton (Fig. 5). In particular, the ratios of 1/π are interesting.292

They describe the spin. Without interaction, the sum was 2/π. After flipping293

the spin, the energy decreases to −3/(2π). Using the rules described above, the294

mass of the hydrogen atom can be determined. The mass of the hydrogen atom295

is only known in five digits.296
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297

Fig. 5: mhydrogenatom/me as polynomial P (2π)298

299

mH/me = (2π)4 + (2π)3 + (2π)2 − (2π)1 − 2− (2π)−1 − 3(2π)−1 + 2(2π)−2+300

2(2π)−4 − 2(2π)−6 + 6(2π)−8 − (2π)−2 − 3(2π)−3 − (2π)−8 − 3(2π)−9 (2.45)301

theory : 1837.179me measured : 1837.180me (1.00784–1.00811)u [18]302

2.9 Muon303

The muon consists of 2 particles, each with a triple polynomial. As a charged304

particle, it contains the Energy EC .305

Eµ,2 = (2π)3 − (2π)2 + (2π)1 Eµ,1 = −(2π)1 + (2π)0 − (2π)−1 (2.46)306

EC = −π + 2π−1 − π−3 + 2π−5 − π−7 + π−9 − π−12
307

The space coordinates of E2 and E1 are transformed into Ef,space by diffraction308

at the symmetry point 1/π. 2 entangled terms of E2 and E1 lead to a term309

2(2π)d with the minimum energy. For the time these are summarized to Ef,t.310

Step-by-step calculations of Ef from high to low energies (2.14):311

for i = φ2 to 2 step − 1 (2.47)
for j = φ1 to − 1 step − 1

Ef,−i−j−1 = −g2,ig1,j(2π)
−j−i/π

Ef,t = |g2,ig1,j |(2π)−2φ2

next
next
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2 terms with a E < 0 and adjacent to a term 0(2π)d lead to decay with the312

creation of a neutrino 1/π.313

for i = φ2 to 2 step− 1 (2.48)
for j = φ1 to − 1 step -1

Ef,−i−j = −g2,ig1,j(2π)
−j−i + π−i−j−1

next
next

One of the possible decays of the muon:314

Enu,1,2 = 0(2π)4 + (2π)3 − (2π)2 + (2π)1 − ((2π)1 − (2π)0 + (2π)−1)
(2π)3(−2π)1 >> Enu,f,1 = (2π)−4/π = 2(2π)−5 (2.49)

Enu,1,2,−1 = 0(2π)4 − (2π)2 + (2π)1 − ((−2π)0 + (2π)−1)
(2π)1(2π)0 >> Enu,f,2 = (2π)−1/π = −2(2π)−2 (2.50)

Production of the neutrinos:315

Enu,1,2,−2 = 0(2π)4 − (2π)2 − ((2π)−1)
−(2π)2(−2π)−1 >> Enu,f,3 = −(2π)−3 − 1/π = −(2π)−3 − νe (2.51)

Enu,1,2,−3 = 0(2π)4

Transformation into (2π)−4 and neutrinos and then to an electron.
Enu,1,2,−3 = 0(2π)4 >> Enu,f,4 = −(2π)−4 + π−1 + π−2 + π−3 =

−(2π)−4 + π−1(π0 + π−1) + π−3 =
−(2π)−4 − Eee+ νµ (2.52)

π−1 corresponds to the energy Ee the electron

In summary, the decay process and the rest mass of the neutron are:316

µ− = e− + νe + νµ317

mµ/me = (2π)3 − (2π)2 + (2π)1 − (2π)1 + 1− (2π)−1
318

−Eee− νe + νµ + 2(2π)−2 − (2π)−3 − (2π)−4 − 2(2π)−5 + 4(2π)−8
319

−π + 2π−1 − π−3 + 2π−5 − π−7 + π−9 − π−12 = 206.7682833 (2.53)320

theory : 206.7682833me measured : 206.7682830(46)me321

322

2.10. Tauon323

A tauon consists of many particles, as seen from the numerous decay chan-324

nels. Any polynomial with base 2π could correspond to a primary particle. The325

more complex the polynomial is, the faster the particle decays. The first particle326

with the factor (2π)4 is the proton. The tauon should therefore have the factor327

2(2π)4 and thus indicates a particle that is composed of at least 3 objects.328
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Eτ,3 = 2(2π)4 + 2(2π)3 − 2(2π)2 Eτ,2 = −(2π)2 − (2π)1 − 1329

Eτ,1 = −2π − 1− (2π)−1
330

Along with EC = −π + 2π−1 − π−3 + ..., the first estimate is:331

mτ = 2(2π)4+2(2π)3−3(2π)2−2(2π)1−2− (2π)−1+(−π+2π−1−π−3)me =332

3477.34me (2.54)333

theory : 3477.34me measured : 3477.23me [22]334

2.11 Gravitational constant - Planck constant335

The unit kg is not required in this theory. The simplest system for calculating336

the common constant G h consists of 2 neutrinos πφ and πθ with energy E2,337

compared to 2 neutrinos in E1,0338

E2 = π4 − ġr,2π
3 − pi2 E1,0 = π−1 − ġr,0π

−2 − pi−3 (2.55)339

According to the ratio ∆sν = 4 to ∆se = 3 (2.22), the entire wave train is340

complete with the symmetry point of 1/π.341

E2,1,0 = π4 − π2 − π−1 − π−3 (2.56)342

dr,2 − dr,0 = 5 correspond to 5 spacetime dimensions. A common constant can343

be derived from h, G and c zusammen mit (2.30), (2.34) (2.36):344

hGc5s8/m10
√
π4 − π2 − π−1–π−3 = 0.999991 (2.57)345

The units of meters and seconds must appear in this formula. The value of G346

is only known up to the fifth digit. In this respect, the result can be assumed347

to be 1. h and c are already exactly defined. The only parameter left to be348

determined by measurement is G. The only force holding the world together are349

natural numbers.350

2.12. H0 and the gravitational constant351

With the assumption of Q+ the expansion of the universe is already given.352

Diffraction of the epicycles for the objects O0 to O2 were performed with π−1.353 √
π is to be assumed for the expansion of the universe as a whole. With the354

conversion into the units m and s, the minimum energy is Emin =
√
π/c2.355

According to (2.55) it follows for the expansion of the universe:356

H0theory = hGc5s8/m10
√
π/c2 =

√
πhGc3s5/m8 = 2.13 10−18/s (2.57)357

Measurement: H0 = 2.1910−18/s358

All interactions are thus the result of the expansion of the universe. In this359

theory, the universe is infinite. We see half of the universe with snapshots of all360

possible states filtered to our idea of a curved, 3-dimensional world.361
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3 Planetensystem362

3.1. Sun - Earth - Moon363

The Sun, Earth and the bound Moon have a stable ratio of radii and orbits364

and largely correspond to a ground state. Earth and moon are quantized. With365

the reduced mass we get:366

RMoon/(REarth +RMoon) = 23/(2π) = 4/π (3.1)367

Calculated: RMoon = 6356.75 km (4/π− 1) = 1736.9 km related to the pole368

diameter. The rel. deviation is 1.00011.369

3.2. Calculations of the orbits in the planetary system370

The solar system can be viewed as an atom. The advantage of the solar371

system is that the apoapsis and periapsis are directly observable, while in the372

atom, some energy levels are degenerate. The apoapsis and periapsis can be373

determined using the same polynomials as those used in atomic physics.374

The center is tFocus. Due to its higher energy, the Sun orbits Mercury. The375

large solar radius leads to a clear difference between the apoapsis and periapsis376

of Mercury’s orbits. This smallest possible focus is orbited by Venus, leading to377

a nearly circular orbit. A static image was sufficient to calculate the periapsis378

and apoapsis (Tab. 1). As with ladder operators, orbits can be iteratively379

constructed. The energies in a planetary system result as a polynomial P (2π).380

According to (2.30),(2.34) and (2.37) the radii are proportional to the square381

root of the total energy.382

En = (2π)5gr,n + (2π)4gφ,n + (2π)3gθ,n − ((2π)2gr,n−1 + 2πgφ,n−1 + gθ,n−1)383

(3.2)384

With the normalization to rsun = 696342km the orbits follow:385

rapo/periasis = rsun
√
En (3.3)386

387

The first three terms already result in apoasis and periasis with an accuracy388

of approximately 1� :389

Mercury

rapoapsis = 696342km
√

32/2 π5 − 16/2 π4 + 8π3 = 46006512km
measure : 46.002 106km rel.deviation = 0.0001

rperiapsis = 696342km
√
32π5 − 0 ∗ 16π4 + 8π3 = 69775692km

measure : 69.81 106km rel.deviation = 0.0005

Venus

rapoapsis = 696342km
√
2 ∗ 32 π5 + 3 ∗ 16 π4 − 8π3 = 107905705km

measure : 107.4128 106km rel.deviation = 0.004

rperiapsis = 696342km
√
2 ∗ 32π5 + 3 ∗ 16π4 + 8π3 = 109014662km

measure : 108.9088 106km rel.deviation = 0.001

390
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Tab. 1: Apoapsis and periapsis of Mercury and Venus (3.4)391

rV enus/rMercury = 6123.80/2448.57 = 2.50094392

(6123.80− 2448.57)/2448.57) = 3/2 (3.5)393

The ratios of the radii of Mercury and Venus are quantum numbers.394

395

3.2. Orbital periods in the planetary system396

For the three spatial dimensions, 23 = 8 is the natural ratio between the ro-397

tations/orbital periods of the celestial bodies. The orbital times of the planets398

iteratively result from the sun, mercury, and their focus. These calculations are399

always without π, but are polynomials in the same manner. The factor ½ leads400

to the relative speed in each case (Tab. 1). These orbital periods complement401

those of observations on the Titius-Bode law [17].402

Orbital period of Mercury relative to the Sun’s rotation of 25.38 d403

25.38 d 1/2(8− 1− 1/2/8) d = 88.04 d measured: 87.969 d

Orbital period of the venus:
1/2(83 − 82 + 0 ∗ 8 + 1) d = 224.5d measured: 224.70 d

Orbital period of the earth:
1/2(83 + 3(82 + 8 + 1)) d = 365.5 d measured: 365.25 d

Orbital period of the moon:
1/2(82 − 81 − 1) d = 27.5 d measured: 27.322 d

Orbital period of the mars with two moons:
1/2 ∗ (3 83 − 3(82 − 8− 2)) d = 687 d measured: 686.98 d

404

Tab. 1: Orbital period in the planetary system in P(8) (3.6)405

406

407

Summary and conclusions408

Exact predictions for the masses of elementary particles result solely from the409

assumption of rational numbers in the universe with the physics of Q+. Spatial410

dimensions and time are a consequence of our idea of rotations in space. The411

simplest possible world sets the parity operator between two objects on three412

spatial dimensions. The primary particles are the neutrinos with the 3 families.413

The epicyclic coordinates are derived from the local dimensions with the units414

m and s and result in the energies as polynomials P (π) and P (2π). The rest415

mass of the neutron mneutron relative to the electron is a P (2π) with the ten416

minimum required terms and an accuracy of 10 digits. In a rational space, a417

photon has a beginning and an end through immediately adjacent e+ and e−,418

or neutrinos. This theory enables the calculation the fine structure constant419
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and the ratio of the gravitational constant to Planck constant with a common420

constant hGc5s8/m10
√
π4 − π2 − π−1–π−3 = 1.00000. c follows from the nor-421

malization the local units with m and s to 2π c m day = (Earth′s diameter)2.422

To this theory, the universe is infinite. We see half the universe with snapshots423

of all possible states, filtered by our idea of a curved, three-dimensional world424

H0theory =
√
πhGc3s5/m8 .425

GR and QM with QFT describe the same facts. Only the interpretation is426

different.427

P (2π) show a way beyond QM and GR and enable further insights into the428

planetary system. If all properties of matter can be calculated with a single429

polynomial, this could lead to new approaches in physics.430

431
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Appendix:432

433

Table 1: Compilation of the essential formula434

435

436

Physics before the Standard Model
Nature consists of indivisible primal particles N
Numberspace in Nature Q
Physics only affects the past Q+

The information from Nature is the Energy, binary polynomial P(2)
Man-made: how we see the world
Each observation is treated as a rotation in the
macro world. Transformation of P (2) into π E = P (π), neutral P (2π)

A system consists of at least 3 objects: Oi i ∈ {..., 0, 1, 2, ...}
The 4 dimensions t, φ, r and θ are orthograde
Each dimension t, r, φ, θ corresponds to an exponent d dt = t = 2 dφ = φ = 1

dr = r = 0 dθ = θ = −1
For multiple objects i: di = d+ 4i e.g. ri = r + 4i
qd,i ∈ Z for Dimensions d qt,i qφ,i qr,i qθ,i
s ∈ N starts in the center of the system s =

∑
i si si = qt,i + qφ,i + qr,i + qθ,i

Completed object, neutral, ground state, frequency f : 1/fi = qt,i = qφ,i = qr,i = qθ,i
Orbit in epicyles (2π) Orbiti(s) = qt,i(2π)

t+4i+ qφ,i(2π)
φ+4i + qr,i(2π)

r+4i + qθ,i(2π)
θ+4i

velocity: dOrbiti(s)/ds = 0 = q̇t,i(2π)
t+4i+ q̇φ,i(2π)

φ+4i + q̇r,i(2π)
r+4i + q̇θ,i(2π)

θ+4i

incompressible object, normalization: q̇t,i = q̇φ,i + q̇r,i + q̇θ,i
Within an object, for every dimension d, tsurface = ti: q̇d,i(t) = qd,i(tsurface,i)− qd,i(t)

E = T + U of object Ed,i =
∑ti

ti−1
q̇d,i(t)qd,i(t) Ed,i(ti) = 1/2 q̇2d,i + 1/2 q2d,i

Observer is on the surface of O0

under the surface of O0, 3 spatial foci rf,1,2, φf,1,2, θf,1,2 Ef,φ Ef,r Ef,θ

Symmetry points in a system are the surfaces of objects attraction: Es,2Es,1Es,f = −1/π
repulsion: Es,2Es,1Es,f = 1/π

In the center is the temporal focus tf,1,2 Et,2Et,1Et,f = −π−3

Corioslis force F = 2mw⃗ × v⃗, equivalent on the surface q̇r = 0 q̇θ = −q̇φ
Energy of O1 and O2 by diffraction in O0 Ef = Ef,φ + Ef,r − Ef,θ + Ef,t

Gravity in the system neutron - Earth: q̇t,1 = q̇t,2 = 0 visable E > 0
Elektron, normalization Et,1 = 3(2π)2 E1 = −((2π)1 + (2π)0 + (2π)−1)
compared to adjacent object 2 Et,1 = 3(2π)5 E2 = (2π)4 + (2π)3 + (2π)2

Diffraction at the surface of Object 0 Ef = Ef,φ + Ef,r − Ef,θ + Ef,t

Neutron: En = E2 + E1 + Ef mneutron/c
2 = (2π)4 + (2π)3 + (2π)2−

((2π)1 + (2π)0 + (2π)−1)+
2(2π)−2 + 2(2π)−4 − 2(2π)−6 + 6(2π)−8

437
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Physics before the Standard Model Neutrino - Photon - Gravity
The primary particles correspond to P (π) Ed,i = qt,iπ

t+4i + qφπ
φ+4i + qr,iπ

r,i + qθ,iπ
θ+4i

Three families of neutrinos: Orbitφ = qtπ
t + gφπ

φ

Orbitr = qtπ
t + grπ

r

Orbitθ = qtπ
t + gθπ

θ

electromagnetic force, energy of the charge: Ec = −Ec,1 + Ec,f

3 Neutrions are required with minimal energy Ec,1 = −πφ + 2πθ

no particle in O2 >> no diffraction the first step
transition with timespace ∆s = 4 Ec,f,1 = π−3 − 2π−5 + Ec,f,2

Diffraction with neutrion oscillation Ec,f,2 = +π−7 − π−9 + π−12

Proton: Ep = En + Ec,1 + Ec,f,1 + Ec,f,2 Ep = En − πφ + 2πθ+
π−3 − 2π−5+

π−7 − π−9 + π−12

Photon corresponds 2 entangled electrons e and e+

For each electron i Orbiti(t) = qt,i(π)
t+ qφ,i(π)

φ,i + qr,i(π)
r,i + qθ,i(π)

θ,i

entangled Electrons Orbiti(t) = ∆t(2π)t+ ∆gφ,1,2(2π)
φ +∆gr,1,2(2π)

r + 2/π
1/f1,2 = gφ,1 − gφ,2

n1,2λ1,2 = gr,1 − gr,2
spin 1 = 2(π)θ = 2/pi

Photon Orbitλ(t) = ∆t(2π)2+ 1/f(2π)1 + nλ+ 2/π
speed of light relativ to Object 0 and ġr,0 = 0 t(2π)2 = nλ
in local coordinates with m and s is c: c = (2π)2m/s

at time t0 = 0 and ġr,0 = 0: Eγ(t0) = t(2π)2 + 1/f(2π)1 + nλ− 1/pi
Ed,0(t0) = 1/2 q̇2d,0 + 1/2 q2d,0

Geodesic line of the photon is the symmetry line Mγ = 2π q̇2θ,0 = q2θ,0
Dθ = DEarth = equatorial diameter 2π c m day = D2

Earth

G h of two neutrion in a neutron on the object 0 Eν = π4 − π2

with ġr,0 = 0 and diffraction with minimal energy E0 = −π−1 − π−3

A common constant can be derived from h, G and c: hGc5s8/m10
√
π4 − π2 − π−1–π−3 =

= 0.999991

Diffraction of the universe with Emin =
√
π/c2 H0theory =

√
πhGc3s5/m8

438
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[20] Labbé, I., van Dokkum, P., Nelson, E. et al. A population of red candi-511

date massive galaxies 600 Myr after the Big Bang. Nature 616, 266–269 (2023).512

https://doi.org/10.1038/s41586-023-05786-2513

514
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