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Abstract

The universe can be understood as a set of rational numbers Q. This is to
be distinguished from how we see the world, a 3-dimensional space with time.
Observations from the past is the subset QT for physics. A system of 3 objects,
each with 3 spatial coordinates on the surface and time, is sufficient for physics.
For the microcosm, the energy results from the 10 independent parameters as a
polynomial P(2). For an observer, the local coordinates are the normalization
for the metric. Our idea of a space with revolutions of 27 gives the coordinates
in the macrocosm in epicycles. For the observer this means a transformation of
the energies into polynomials P(27). ¢ can be calculated from the units meter
and day.

21 ¢ m day = (Earth's diameter)?

This formula provides the equatorial radius of the earth with an accuracy of 489
m. Orbits can be calculated using polynomials P(27) and orbital times in the
planetary system with P(8). A common constant can be derived from h, G and
¢ with the consequence for HO:

hGe®s® /mi0/7t — 72 — 7= 1-7=3 = 1.00000 HOtheory = /ThGcs® /m8

Mpeutron/Me = (2m)% + (2m)3 + (27)2 — (2m)! — (2m)° — (27) 7L + 2(27) 2+
2(2m) 4 — 2(27)~ + 6(21) % = 1838.6836611

Theory : 1838.6836611m, measured : 1838.68366173(89)m.
For each charge there is an energy C in P(7):
C=-rm+2rl—ga342r 5 - T 4779 — 712
Together with the neutron mass, the result for the proton is:
Mproton = Mneutron + CMe = 1836.15267363 m.

A photon corresponds to two entangled electrons e and et, or two coupled
neutrinos.

Fine-structure constant:
a=rt+m4+m?—1-na a2 g3 40 T —qg 927710 27~ 11 __27~12 =
137.035999107

The muon and tauon masses as well as calculations for the inner planetary
system are given.

1 Introduction

For a unification of the general theory of relativity (GR) and the quantum
theory, it is crucial to work out the essential features of the theories. The
fundamental equations of GR are differential equations for the 10 independent
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components of the metric [1]. The number of equations is an important crite-
rion for the minimum required parameters for a system of 3 objects, each with
3 spatial coordinates and a common time.

Quantum field theories (QFT) are based on a more fundamental quantum theory
and quantum mechanics (QM) and thus on a non-local reality. Bohr postulated
the quantization of the angular momentum of the electron with L = nh/(27)
[2]. The key idea was to convert the information from the micro world into
rotations of 27 for observers in the macro world. Numerous experiments on
Bell nonlocality [3] have shown that the inequality for entangled particle pairs
is violated, thereby confirming the predictions of quantum mechanics [4, 5, 6,
7, 8].

The quantum information (QI) goes back to C.F. back from Weizsacker. In 1958
he presented his quantum theory of original alternatives [9]. It was an attempt
to derive quantum theory as a fundamental theory of nature from epistemolog-
ical postulates. The information can be output in binary and corresponds to
the energy in the micro-world.

The standard model contains at least 18 free parameters. The open questions
include: Why are there only three generations of fundamental fermions and
why do the fundamental interactions have different coupling strengths? Physics
approaches beyond the Standard Model include loop quantum gravity [10,11]
and causal fermion systems [12, 13, 14, 15, 16] and attempted to overcome the
limitations of physical objects of space and time in favor of the energy and
momentum of elementary particles. However, a unification of the 4 natural
forces did not succeed.

The GR is perfect for calculating an orbit in the planetary system. The
distances between the planets are not yet fixed. For the mean distances there
is the empirical formula of the Titius-Bode law [17]. The orbital periods of
neighboring planets or moons result - partly approximately, partly quite exactly
- from ratios of small whole numbers [18] and also apply to exoplanets [19]. But
the problem itself is not solved. In addition, ancient galaxies were found with
the James Webb Space Telescope (JWST), which appear to contradict these
estimates of the universe of 13.7 billion [20]. The ideas about the formation of
planets are to be revised by the discovery of exoplanets the size of Jupiter and
the orbital period of only 2 days [21].

2 Physics before General Relativity and the Standard
Model

2.1 Nature

Quantum information can be formulated in binary or as a polynomial P(2).
The prerequisite can be summarized as follows: nature consists exclusively of
ratios, and thus, of rational numbers Q. The first consequence is that there is
a primary particle n = 1 from which all objects can be built.
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2.2 The world as we see it

Every observation in the macro world results from rotations along the geodesic
lines with conversion from P(2) to 27 for neutral and with 7 for charged objects.

neutral: £ = P(27), charges: E. = P(n)

We experience nature through time t and can only compare energies from the
past.

—t(n+1) < —t(n) < —=t(0) =0 teQt ne Nt (2.1)

For calculations, the time t(0) = 0 is fictitious and cannot be assigned a value.
Physics is always a comparison between two objects and the result is again an
object. A system consists of at least 3 objects. For the normalization of meters
and seconds, the surface of the earth is set as object Oy.

0;ie€{.,01,2 .} (2.2)

The 4 dimensions t, ¢, r and 6 are orthograde. Each dimension t,r, ¢, 6 corre-
sponds to an exponent d

di=t=2d,=9p=1d,=r=0 dy=60=-1
For multiple objects i the dimensions follow successively.
di=d+4dieg. ri=r+4

The prefactors for each exponent or dimension ¢4 ; € Z refer to spatial coordi-
nates or time:

qti e 4ri 460,
The number s of the particle starts in the center of the system.
Si=qtit4pitqri+aqoi $=);5i (2.3)

At the end of g, ; the object is complete. It corresponds to the surface. A
minimum energy means a ground state.

Vfi = qui = 4o = @i = Qo,i
Vfia=1/fi=1/f (2.4)

Only the frequency 1/ f; o is observable (Fig. 1).

In the universe, the local coordinates move in epicyles (27). The
metric results from the epicycles.

All particles spiral along these geodesic lines and correspond to the energy.
Orbit(s) = E; = qu,i(2m) T4 + i (2m) 7T + g, (2m) 74 4 go 3(2m) 74 (2.5)
Velocities of the system in epicycles:

dOrbit;(s)/ds = 0 = g4 (2m) 4 + Gy, (2m) P4 4 Gy 1 (2)7H4 4 g 4(2) 0+
(2.6)
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Object 2 Object 1

visable Hl visable
center of optical focus
& . gravity not visible )
kg? =~ - %Ot
e
[ /
- [
| 0 T
P(2)=02"42"+2’ - (2'+2°+27)

Observer on the surface

Object O r, 9,9,
Jaortaoer .. gaetigga-®

Mieutron = (2pi)*+(2pi)3+(2pi)2-2pi-1-(2pi) 1+2(2piy 2+2(2pi)*-2(2pi)® +6(2pi)® me
Theory: 1838.68366115 me Measurement: 1838.68366173(89) me

Fig. 1: Transformation of the quantum information P(2) into the energies
P(27) using the example of the neutron.

As a number space, the universe as a whole is an incompressible object. The
local coordinates are normalized to the surface of an object. For brevity, the
formulas can be set up with only the prefactors. The end result is always the
energy after transformation into £ = P(2m).

0=dti +dp,i + dri +do,i (2.7)
Within an object, for each dimension d, with tsy,face = t::

4d,i(t) = qa,i(tsurface,i) — qa,i(t) (2.8)

According to the approach QT half of the particles are invisible. As an example,
we just see an extension of the earth into the future and feel that gravity.
Particles that move in the direction of the center cannot be recognized and can
be called antimatter. Only the superimposition of both matters and becomes
kinetic energy F = T + U. It is a consequence of the spherical shape of the
earth.

Eai =Y, Gai(t)qai(t) Eai(t:) =1/243,+1/2 ¢3; (2.9)

An observer on the surface of Oy is assumed for the normalization. Below the
surface of Oy are 3 spatial foci of O and Os:

T§1,2, P£1,2, 05,1,2 with the energies Ey , Ef, Efg (2.10)

They can be interpreted as diffraction by the surface of Oy. Symmetry points
within the system are the surfaces of objects. For a system, the space coordi-
nates s; can be summarized in a schematic formula.
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attraction: EgqoFEq1FEqf=—1/7 (2.11)
repulsion: EgoFEq1Eq5=1/7 (2.12)

The temporal focus is tf 12 :
BB By =—m? (2.13)

The time sequence with 2 loops for O; and O, for 3 spatial each is to be
simulated in a program. Step-by-step calculations of £y from high to low ener-
gies:

for i =y to Oy step—1 (2.14)
for j =1 to b step —1
Ef—i—j-1=—92491,4(2m) 77"/
Byt = 1g2,i91,4](2m) %2
next
next

2 terms with a £ < 0 and adjacent to a term 0(27)? lead to decay with the
creation of a neutrino 1/7.

for i = s to Oy step — 1 (2.15)
for j =1 to 0 step—1
Ef i j=—g2i91;(2m) 7 4771
next
next

Equivalent to the Coriolis force F' = 2ma x ¥, the relation ¢y = —¢, applies
on the surface ¢, = 0. The total energy E by diffraction of O; and O is:

Ef =FEfo+ Epr—Efro+ Efy (2.16)

All energies must be converted to ecliptic coordinates.
In the QT, the number of parameters for the energy is also 10:

OT: E(t,c,h,G,x,y,2, P, Py, Dz)

GR and QM with QFT describe the same facts. Only the interpretation is
different.
A summary of the most important formula is in Table 1 in the appendix.

2.3. Neutron

The first example is the calculation of the rest mass of the neutron since it
is uncharged. For an object at rest, the derivatives are ¢;; = 0. As a visible
object, the energy is £ > 0 and consists of 2 directly neighboring objects with
FE5 > E;. The objects are immediately adjacent. For stationary experiments
directly on the surface of Oy, ¢;1 = 0 and g2 = 0. Toward the center, however,
the time Ey; is relevant and correct.

By = (2m)* + (2m)3 + (2m)? (2.17)
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The smaller object corresponds to an electron and normalizes the energy
Ey = —((2m)' + (2m)° + (2m) 1) (2.18)

The axis of symmetry between the objects with the energies E; 2 and Ej is the
surface of Object 0. The appropriate image is the diffraction on the curved
surface. The energy E¢ in Oy decreases with the 2nd power, analogous to the
law of gravitation. F = (myms)/r?. In coordinates of epicyles:

Ep=202m)"2+2(2r)"* —2(2m) 7% +6(2m) "8

Mpeutron/Me = (27)% + (2m)3 + (27)2 — (2m)! — (2m)° — (27) 71 + 2(27) 2+
2(2m) =4 — 2(2m) 7% + 6(27) % = 1838.6836611 (2.19)
theory : 1838.6836611m, measured : 1838.68366173(89)m. [22]

The descendant digit My,eutron/Me is (271)8 = 4 1077 and in the range of
the measurement error of 1838.68366173(89).

The calculation required only 10 terms, making it the most efficient
method for mycutron/me. The result is unique like the binary number
P(2). It is also unique because of the transcendental number 7.

In the macro world, the comparison between the large and small object is
visible. In the micro world, matter is separated from antimatter by a parity
operator (Fig. 2). The structure of the polynomial can be illustrated using a
hall of mirrors. The objects consist of the same particles in three different views.

Object 2 matter Object 1 antimatter

P
(2n)*+(2x)*+(2x)° - (2z)'- (2=)’- (2a)!

\

Focus: Observation
2022V +0(2n) *+2(2=n) | - 0(2n)°-2(2x) °- 0(2xn)’

+6(2n)°
Center

Fig. 2: mpeutron/Mme as polynomial P(27)
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2.4. Neutrinos - Electromagnetic force

The primary particles are polynomials P(7) and correspond to the three families
of neutrinos.

Orbit, = ¢ + g,m° vy (2.20)
Orbit, = ' + g,7" v,
Orbity = gt + gor? v

The assignment of the neutrinos results from the energies of the muon (see 2.9.)
and tauon decays(see 2.10.). Compared to another object, neutrino oscillations
result. The entire wave train (2m)! + (27)° + (2m)~! of an electron is in the
spatial coordinates As, = 3. It means an additional dimension compared to a
neutrino P(7) with As, = 4.

Eqi = quim' ™ 4 quome i 4 g mm T 4 gy 0T (2.21)
Three entangled neurinos result in a charge with the minimum energy:

Ea=-m?+2n +E.j=-—rm'+2r '+ E.; As,=4vs. As, =3 (2.22)

2.5 Proton

The mass difference between neutron and proton already largely corresponds
to E.1 = —m! + 277! (2.22). There are no neutrinos in O,. Therefore, in the
first step of £y there is no diffraction, but a transition with spacetime s, = 4.

Eej=73—=21"% 4 E, 1 (2.23)

The diffraction takes place in the second step to the ground state of two particles
in different dimensions and minimal energy. It is the neutrino oscillation:

Eepo=pi" —m 47712 (2.24)
Together with the neutron mass, the result for the proton is:

C=E,=-7n'4+2r 473 -2x 5477 —qg 94712
Mproton = Mneutron + Cme = 1836.15267363 Me (225)

In Fig. 3, the negative terms on C stand for matter on the left and the
positive terms on the right for antimatter.
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=i dn- i n’ -7 g’ ™

Object 2 matter Object 1 antimatter

P
(2n)*+(2x)+(2n)* -7 - (2n)'- (2n)°- (2n) '+ 2n?

Focus: Observation
) * - o +2(09x) | +2m’ - 2(2n)°

-w’ +6(2xn)°® +7® +En+E "
Center

Fig. 3: Mproton/Me as polynomial P(2m)

Mproton/Me = (2m)4+(27)3+(27)2— (27)1 — (27)0 — (27) "1 +2(2m) ~242(27m) ~4 —
2(27) 7 546(27) 8+ (—m+2r L —r 3421 S - T+~ 12) = 1836.15267363
(2.26)

theory : 1836.15267363m. measured : 1836.15267343(11)m, [22]

In the case of the neutron, E; has several prefactors of 0. C precisely fills
these positions with powers of 7. The two terms 779 and 7—!! are the place-
holders for the valence electrons. The calculated proton mass corresponds to
the measured value.

The +1/3e or £2/3e charges of quarks are explained simply by the fact that
there are three objects in a system. Because quarks only exist in the hall of
mirrors, they do not exist as free particles either.

2.6 Photon - speed of light

A photon corresponds to two entangled electrons e and eT, or two coupled
neutrinos. The electrons are the objects O; and Os. For each electron i is:

O?"bltz(t) = qt’i’]'('t7i + qw,iﬁw’i + qryiﬂ'r’i —+ qa"iﬂ'e’i (227)
The cohesion of e and et in the photon results from the minimal energy.
Orbitrz = By = t21)" + (g — 95:2)(27)% + (g1 — gra)(2m)7 — 270 (2.28)

1/fi2= 9p.1 = Gp,2
n1,2)\1,2 =0r1 — Ggr2
2/pi = spin 1
Orbity(t) = At(2m)? + 1/f(27)r + n\ — 2/pi (2.29)

The speed of light must always be specified relative to another object. The
normalization is done on object Oy with the local coordinates.

gro=0 t2m)2=nX\ c[m/s] = (2n)? (2.30)
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In local coordinates, the energy of the photon is independent of the length of
the wave train. ¢q y is derived from gq0:

E,(to) = At(2m)? + 1/f(2m)! + nX\ — 2/pi (2.31)
Ed,O(tO) = 1/2q§’f + 1/2 qio (232)

The geodesic line of the photon is itself a line of symmetry between past and
future and the entire object Oy. Diffraction under object 0 corresponds to
conservation of torque. c is determined by normalizing with m and s on the
surface of Oy.

M,y =2m ‘fj,f = qg,o (2.33)
27 ¢ m day = (earth’s equatorial diameter)? (2.34)
Orbits can be calculated using polynomials P(2).

Sidereal orbital times in the planetary system can be calculated with P(8).
The synodic orbital times are based on the center of a system and thus on the
ecliptic coordinates.

The vacuum Objecty is not visible. It is the connection between two visible
objects O2 and Op with maximum wavelength Ay, minimum frequency fy and
spin 1.

Av=0gr2—0r0 1/fv=9p2—9s0 spinl=2/m (2.35)

The vacuum consists of three spatial dimensions Ady = 3 and the time t:
sy = 4. The energy Ey is the vacuum energy (T + U) after

Orbity = By = t(27)! + 1/f(2m)% + Ay (2m) — 2/pi = —c2 (2.36)
Thus the universe is in equilibrium between vacuum and visible mass.
0= Ey + Ey = By +mc? (2.37)

The interaction between two entangled and thus immediately adjacent photons
results solely from angular momentum. This applies to all the entangled objects.

2.7. Fine-structure constant

The following considerations regarding the fine-structure constant are spec-
ulative for the time being. « is the ratio of energies between the electron orbits.
The general rule for an electron is:

Eeq =t(n)t +1/f1(m)% + M (m)> — 1/pi. (2.38)

For the minimum energy in the electron itself, 1/f; = 0 applies.
Ee1=0m2+0+1—1/pi (2.39)
For a free electron, E, o is adjacent with the lowest possible energy. This is not

visible.

10
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Ee.o=7*+ 7%+ 72 (2.40)
For Ef in Oq the first step is a transition with spacetime Asv =4 .
Eep1=n2—m"3 (2.41)

Symmetric to E, o there are no neutrinos in the range 7=% to m7=¢ The second
step is the defraction.

Eefo=n""—m" (2.42)
The third step is a neutrino oscillation.
Bes==2/pi” 1% = 2/pi'' = 2/pi~"? (2.43)

Combined, 1/« results in energy from the ratios with the polynomial P(x) (Fig.
4).

Ey,=1/a=rm*4+m4n?-1—a l4n 23470 T g 927710 2711 _27—12
(2.44)
theory : 137.035999107m,. measured : 137.035999206(11)m,. [18]

The discrepancy to the measured value is 7—'4. For this further considerations
for the continuation of the series E, ; are necessary.

Object 2 antimatter Object 1 matter

P electron
4
'+ ' + k= W
+ 1 &4
-9
5 = Tk
+ 7w’
ol . W - T

Fig. 4: Fine-structure constant as polynomial P(7)

2.8 Hydrogen atom

The three-fold polynomial 7% + 7% 4+ w2 disappears upon binding of the
electron to the proton (Fig. 5). In particular, the ratios of 1/7 are interesting.
They describe the spin. Without interaction, the sum was 2/m. After flipping
the spin, the energy decreases to —3/(27). Using the rules described above, the
mass of the hydrogen atom can be determined. The mass of the hydrogen atom
is only known in five digits.

11



Object 2 matter Object 1 antimatter

P
(2n)'+(2nf +(2x) A - (2m) - (2x)- (2x) " +2m

1'[4 3 TC }( -1 - 'I'I:-1
(27)*+(2n)’ +(2n) -2n -1-1-(2n)"'-3(2n)"
2(2n) > +2(2m) ! -2(2n)°

- (2n) - 3(2a)*
+6(2n)°
- (75~ 3(2a] “j2n- 2n - 2t

208 Fig. 5: Mpydrogenatom/Me as polynomial P(27)

299

w  mpy/me = (2m)* 4+ (27)3 + (2m)2 — (2m)t — 2 — (27) 71 = 3(2m) 7L 4+ 2(2m) 2+
o0 2(2m) 74 = 2(27m) "¢ + 6(27) 78 — (2m) 72 = 3(2m) 2 — (2m) 78 = 3(2m)7?  (2.45)

52 theory : 1837.179m, measured : 1837.180m,  (1.00784-1.00811)w [18]

303 2.9 Muon

304 The muon consists of 2 particles, each with a triple polynomial. As a charged
35 particle, it contains the Energy E¢.

w  E,o=(2m)3 — (2m)% + (27)} E,1=—02m)'+2m)°—(2m)~! (2.46)
307 Ec=—-rn4+2r ' —a 34202 g "4 779 — g 12

s The space coordinates of Fy and E; are transformed into Ef gpace by diffraction
w0 at the symmetry point 1/7. 2 entangled terms of E; and E; lead to a term
20 2(27)? with the minimum energy. For the time these are summarized to Ey ;.
an Step-by-step calculations of E from high to low energies (2.14):

fori=pyto2step —1 (2.47)
for j=¢p1to —1step —1
Ef i j1=—92:q1;2m)7 77" /7
Efi = |g2,i01,|(2m) 22
next
next

12
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2 terms with a £ < 0 and adjacent to a term 0(27)? lead to decay with the
creation of a neutrino 1/7.

fori= s to?2 step—1 (2.48)
for j =1 to —1 step -1
Ef—imj = —g2,01,5(2m) 77 777
next
next

One of the possible decays of the muon:

Epui2=002m)* + (2m)% — (2m)% + (2m)! — ((2m)! — (2m)° + (27) 1)
(2m)3(=2m)! >> Epy 1 = (2m) "4/ =2(27) 0 (2.49)

Epu2,-1=02m)" — (2m)% + (2m)! — ((—27)° + (2m) )
2m)1(2m)° >> By p0 = (2m) 7Y /7 = —2(27) 2 (2.50)

Production of the neutrinos:

Enui2,-2= 0(27T)4 - (27‘—)2 - ((277)_1)
—(2m)2(=2m)t >> Epu g3 =—2n) 3 —1/m=—27) 3 —v. (2.51)

Epuiz2,-3=0(2m)?
Transformation into (27)~* and neutrinos and then to an electron.
Fruio-3=02m)* >> Epfa=—-CQn) 47t +n 2473 =
)t 4w )+ 13 =
—@2m) ™t = E.e+u, (2.52)
71 corresponds to the energy E. the electron

In summary, the decay process and the rest mass of the neutron are:
uo=e +vetuv,
my/me = (2m)% — (2m)% 4+ (2m)' — 2m) +1— (2m) !
—Eee —Ve+v, +2(2m)72 — (2m) 73 — (2m)~* — 2(2m) 5 + 4(2m) 8
—r42r a3 4275 — T+ 7% — 7712 = 206.7682833  (2.53)

theory : 206.7682833m,. measured : 206.7682830(46)m

2.10. Tauon

A tauon consists of many particles, as seen from the numerous decay chan-
nels. Any polynomial with base 27 could correspond to a primary particle. The
more complex the polynomial is, the faster the particle decays. The first particle
with the factor (27)* is the proton. The tauon should therefore have the factor
2(27)* and thus indicates a particle that is composed of at least 3 objects.

13
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E,3=202m)*+2(2n)3 -2(2m)? E,o=-2m)?—-(2m)! -1
Erp=—2r—1—(2m)~!

Along with F¢ = —m + 27! — 773 + ..., the first estimate is:

m, =2(2m)*+2(27)3 -3(2n)2 - 2(2n)l —2— 2n) 1+ (—w+ 27 L =7 H)m, =
3477.34m, (2.54)

theory : 3477.34m, measured : 3477.23m, [22]

2.11 Gravitational constant - Planck constant

The unit kg is not required in this theory. The simplest system for calculating
the common constant G h consists of 2 neutrinos 7% and 7% with energy Es,
compared to 2 neutrinos in E o

Ey=n%—g.om® —pi® Eio=m"'—=g.on 2 —pi? (2.55)

According to the ratio As, = 4 to As, = 3 (2.22), the entire wave train is
complete with the symmetry point of 1/7.

Esi1o=nt—n?—qg7 1 —7q73 (2.56)

dr 2 — dro = 5 correspond to 5 spacetime dimensions. A common constant can
be derived from h, G and ¢ zusammen mit (2.30), (2.34) (2.36):

hGcPs® /mi0/mt — 72 — r—1-7—3 = 0.999991 (2.57)

The units of meters and seconds must appear in this formula. The value of G
is only known up to the fifth digit. In this respect, the result can be assumed
to be 1. h and c are already exactly defined. The only parameter left to be
determined by measurement is G. The only force holding the world together are
natural numbers.

2.12. HO and the gravitational constant

With the assumption of Qt the expansion of the universe is already given.
Diffraction of the epicycles for the objects Oy to O were performed with 1.
/T is to be assumed for the expansion of the universe as a whole. With the
conversion into the units m and s, the minimum energy is F,,i = ﬁ/c2.
According to (2.55) it follows for the expansion of the universe:

HOtpeory = hG®s® /mi0\/mt/c? = /ThG3s® /m® = 2.13 10718/s (2.57)
Measurement: HO = 2.1910718/s

All interactions are thus the result of the expansion of the universe. In this
theory, the universe is infinite. We see half of the universe with snapshots of all
possible states filtered to our idea of a curved, 3-dimensional world.
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3 Planetensystem
3.1. Sun - Earth - Moon

The Sun, Earth and the bound Moon have a stable ratio of radii and orbits
and largely correspond to a ground state. Earth and moon are quantized. With
the reduced mass we get:

RMoon/(REarth + RMoon) = 23/(277) = 4/7T (31)

Calculated: Rpjoon = 6356.75 km (4/7 —1) = 1736.9 km related to the pole
diameter. The rel. deviation is 1.00011.

3.2. Calculations of the orbits in the planetary system

The solar system can be viewed as an atom. The advantage of the solar
system is that the apoapsis and periapsis are directly observable, while in the
atom, some energy levels are degenerate. The apoapsis and periapsis can be
determined using the same polynomials as those used in atomic physics.

The center is tpoeys. Due to its higher energy, the Sun orbits Mercury. The
large solar radius leads to a clear difference between the apoapsis and periapsis
of Mercury’s orbits. This smallest possible focus is orbited by Venus, leading to
a nearly circular orbit. A static image was sufficient to calculate the periapsis
and apoapsis (Tab. 1). As with ladder operators, orbits can be iteratively
constructed. The energies in a planetary system result as a polynomial P(2).
According to (2.30),(2.34) and (2.37) the radii are proportional to the square
root of the total energy.

En = (27T)Sgr,n + (27'()49&,0,77. + (271')3997" - ((277)291“,71,—1 + 27Tg<p,n—1 + gG,n—l)
(3.2)

With the normalization to 74, = 696342km the orbits follow:
Tapo/periasis = T'sunV E, (33)

The first three terms already result in apoasis and periasis with an accuracy
of approximately 1%o :

Mercury
Tapoapsis = 696342k:m\/32/2 w5 —16/2 74 + 873 = 46006512km
measure : 46.002 108km rel.deviation = 0.0001

Tperiapsis = 696342km+/3275 — 0 % 1674 + 873 = 69775692km
measure : 69.81 108km rel.deviation = 0.0005

Venus
Tapoapsis = 696342km/2 % 32 75 + 3 % 16 74 — 873 = 107905705km
measure : 107.4128 108km rel.deviation = 0.004
Tperiapsis = 696342km/2 * 3275 + 3 * 1674 + 873 = 109014662km
measure : 108.9088 106km rel.deviation = 0.001
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Tab. 1: Apoapsis and periapsis of Mercury and Venus (3.4)

Venus /T Mercury = 6123.80/2448.57 = 2.50094
(6123.80 — 2448.57)/2448.57) = 3/2 (3.5)

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

3.2. Orbital periods in the planetary system

For the three spatial dimensions, 2% = 8 is the natural ratio between the ro-
tations/orbital periods of the celestial bodies. The orbital times of the planets
iteratively result from the sun, mercury, and their focus. These calculations are
always without 7, but are polynomials in the same manner. The factor 4 leads
to the relative speed in each case (Tab. 1). These orbital periods complement
those of observations on the Titius-Bode law [17].

Orbital period of Mercury relative to the Sun’s rotation of 25.38 d
25.38d 1/2(8—-1-1/2/8)d = 88.04d  measured: 87.969 d

Orbital period of the venus:

1/2(82 =824+ 0%8+ 1) d = 224.5d measured: 224.70 d
Orbital period of the earth:

1/2(8%4+3(8%2+8+1))d = 365.54d measured: 365.25 d
Orbital period of the moon:

1/2(8%2 -8 —1)d = 2754d measured: 27.322 d
Orbital period of the mars with two moons:

1/2% (38 —3(82—-8—-2))d = 687d measured: 686.98 d

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

Summary and conclusions

Exact predictions for the masses of elementary particles result solely from the
assumption of rational numbers in the universe with the physics of Qt. Spatial
dimensions and time are a consequence of our idea of rotations in space. The
simplest possible world sets the parity operator between two objects on three
spatial dimensions. The primary particles are the neutrinos with the 3 families.
The epicyclic coordinates are derived from the local dimensions with the units
m and s and result in the energies as polynomials P(r) and P(27). The rest
mass of the neutron myeytron relative to the electron is a P(27) with the ten
minimum required terms and an accuracy of 10 digits. In a rational space, a
photon has a beginning and an end through immediately adjacent e™ and e™,
or neutrinos. This theory enables the calculation the fine structure constant
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and the ratio of the gravitational constant to Planck constant with a common
constant hGcs®/m1%/nt — 72 — r=1-7—3 = 1.00000. c follows from the nor-
malization the local units with m and s to 27 ¢ m day = (Earth’s diameter)?.
To this theory, the universe is infinite. We see half the universe with snapshots
of all possible states, filtered by our idea of a curved, three-dimensional world
HOtpeory = /ThG3s5 /m® .

GR and QM with QFT describe the same facts. Only the interpretation is
different.
P(27) show a way beyond QM and GR and enable further insights into the
planetary system. If all properties of matter can be calculated with a single
polynomial, this could lead to new approaches in physics.
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Appendix:

Table 1: Compilation of the essential formula

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 7

A system consists of at least 3 objects:

The 4 dimensions ¢, ¢, r and 6 are orthograde

Each dimension ¢, 7, ¢, 6 corresponds to an exponent d

E =

For multiple objects i:

gd,i € Z for Dimensions d

s € N starts in the center of the system 5= 5
Completed object, neutral, ground state, frequency f :
Orbit in epicyles (27) Orbit;(s) = qp;(2m) i+
velocity: dOrbit;(s)/ds = 0 = ¢, ;(2m) T4+
incompressible object, normalization:

Within an object, for every dimension d, tsurface = ti:
E =T + U of object Ey; = Z:L,l Ga,i (£)qa,: ()
Observer is on the surface of Og

under the surface of Og, 3 spatial foci r¢1.2, @f1,2, 0f1,2
Symmetry points in a system are the surfaces of objects

In the center is the temporal focus ty 1 2
Corioslis force F' = 2maw X ¥, equivalent on the surface
Energy of O; and O, by diffraction in Og Ef =
Gravity in the system neutron - Earth:
Elektron, normalization E,1=302n)? E =
compared to adjacent object 2 E;; = 3(27)% Eq =
Diffraction at the surface of Object 0 Er =
Neutron: E, = Es + Ey + Ey Mpeutron/C? =

18

P(m), neutral P(2)
O;ii€f{.,01,2.)

di=t=2d,=¢p=1
d-=1r=0 dy=0=-1
di=d+4ieg. ri=r+4i
qt,i de,i 9ri 40,
Si=Gqti T qpi+qri+qo;

Vfi =i =dpi = qri = qo,i
Qp,i(2m) T4 4 g, (2m) 4 4 g (2m) 04
q¢7i(2ﬁ)¢+4i +(jr,i(27r)r+4i 4 q97i(2ﬂ.)0+4i

Gti = Qp,i + Gri +doi
(jd,i(t) = qd,i(tsurface,i) - qd,i(t)
Eq(ti) =1/2 q?l,i +1/2 q(?i,i

Ef Efr Efo
attraction: FEsoFEs1FEs y=—1/m
repulsion: EsoFE,1Esf=1/7
EisEi 1By p = —r 73
G-=0 qo = —LLD
Efo+ Efr —Efrog+ Ery
Gi1 = G2 =0 visable E >0
—((2m)t 4 (2m)° + (27)7Y)
(2m)* + (2m)° + (2m)?
Ef,+FE;, —Erg+Ep;
(2m)% + (2m)% + (27)2—
(2m)" + (2m)° + (2m) )+
2(2m) 72 +2(2m) % — 2(2m) % + 6(2m)
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Physics before the Standard Model
The primary particles correspond to P(7) Eq; =
Three families of neutrinos:

electromagnetic force, energy of the charge: E.=
3 Neutrions are required with minimal energy E.; =
no particle in Oz >> no diffraction the first step

transition with timespace As =4 E.r1=
Diffraction with neutrion oscillation E.ro=
Proton: B, = E, + Ec1+ Ee 1+ Eero  Ep,=

Photon corresponds 2 entangled electrons e and e™
For each electron i Orbit;(t) = qui(m)'+
entangled Electrons Orbit;(t) = At(2m)t+

Photon Orbity(t) = At(27)%+
speed of light relativ to Object 0 and g, =0
in local coordinates with m and s is c:

at time tp = 0 and g, = 0: E,(to) =

Geodesic line of the photon is the symmetry line
Dy = Dggrin = equatorial diameter

G h of two neutrion in a neutron on the object 0
with g, o = 0 and diffraction with minimal energy
A common constant can be derived from h, G and c:

Diffraction of the universe with E,,;, = /7/c?

19

Neutrino - Photon - Gravity
qt7i7.‘.t+41 +Q¢7T<F+41 _"_qr7i7.‘.'r‘,l +QQ71‘779+4Z

Orbit, = g’ + gpm?
Orbit, = gt + gp7”
Orbity = q,mt + gom?

_Ec,l + Ec,f
—7® + 27?

73 — 2775 + Ecto
4T g9 12

E, — ¥ + 279+
T3 — 2154
T 9 12

i ()28 + Gri ()™ + g ()0
Ag%l,g(Qﬂ)“’ + Agr71’2(27r)” + 2/7T
1/f1,2 = 90,1 — Gp,2
12,2 = gr1 — Gr,2
spin 1 =2(r)? = 2/pi
1/f2m)t +nX+2/7
t(27)% = nA
c=(2m)*m/s

t(2m)2 +1/f(2m)t +n\ —1/pi
Eao(to) =1/2 450+ 1/2 q3
M, =2m ‘jg,o = qg,o
21 ¢ m day = D%a”h

E, =7*— 7?2

Ey=—-n1—773
th538/m10\/7r4 2 g1l -3 =
= 0.999991

HOtheory = VThGe3s® /m®
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