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Abstract

This work presents a comprehensive analysis of temperature units in natural units
(h = ¢ = kp = 1) within the TO-theory framework. The static £-universe eliminates
the need for expanding spacetime and explains cosmic microwave background radiation
through &-field interactions at characteristic temperature. All derivations are based ex-
clusively on the universal constant £ = % x 10™% and respect the fundamental time-energy
duality. The approach eliminates dependencies on uncertain cosmological parameters and
provides mathematically consistent explanations for observed phenomena without dark
components.
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1 Introduction: TO-Theory in Natural Units

1.1 Natural Units as Foundation

Important Note

This entire work uses exclusively natural units with 7 = ¢ = kg = 1. All quantities have
energy dimensions: [L] = [T] = [E™], [M] = [Tiemp) = [E].

The natural units system represents a fundamental simplification of physics by setting the
universal constants /i (reduced Planck constant), ¢ (speed of light) and kg (Boltzmann constant)
to the value 1. This choice is not arbitrary, but reflects the deep unity of natural laws.

In this system, all physics reduces to a single fundamental dimension - energy. All other
physical quantities are expressed as powers of energy:

Length: [L] = [E™'] (Energy ') (1)

Time: [T]=[EY] (Energy ) (2)

Mass: [M] = [E] (Energy) (3)
Temperature: [Tiemp] = [E] (Energy) (4)

This dimensional reduction reveals hidden symmetries and makes complex relationships
transparent. In natural units, for example, Einstein’s famous formula F = mc? becomes the
trivial statement E = m, since both energy and mass have the same dimension.

Unit conversion (for reference): For readers familiar with SI units, the following con-
version factors apply:

e h=1,055x1073" J.s — 1 (nat. units)
e ¢=2,998 x 10® m/s — 1 (nat. units)

o kp=1,381x10"% J/K — 1 (nat. units)

1.2 The Universal ¢(-Constant

Revolutionary Insight

The TO-theory revolutionizes our understanding of the universe: A single geometric con-
stant £ = % x 10~* determines everything — from quarks to cosmic structures — in a static,
eternally existing cosmos without Big Bang.

The heart of TO-theory is formed by a universal dimensionless constant, which we denote
with the Greek letter ¢ (Xi). This constant was originally derived purely geometrically from
the fundamental T0-field equations, as shown in the established T0-theory [1].

The fundamental TO-theory is based on the universal dimensionless constant:

= % x 107" (dimensionless) (5)

Geometric derivation from TO-field equations: The value of £ follows directly from

the geometric structure of the TO-field equations of the universal energy field Egeq(x,t). The

fundamental TO-equation JFEgeq = 0 in connection with three-dimensional space geometry

leads inevitably to the geometric factor % (from sphere volume geometry) and the energy scale
ratio 10~* (which connects quantum and gravitational domains).

3



Johann Pascher Temperature Units in TO-Theory

Experimental confirmation: After the theoretical derivation of £ from TO-field equa-
tions, it was discovered that this constant agrees exactly with high-precision experiments for
measuring the anomalous magnetic moment of the muon (g-2 experiments). This represents an
independent experimental verification of the geometric TO-theory.

This constant determines in TO-theory a surprising variety of physical phenomena:

Particle physics: All elementary particle masses result from geometric quantum num-
bers (n, [, j,r,p) scaled with &

Field theory: Characteristic energy scales of all interactions follow from &-field dynamics

Gravitation: The gravitational constant in natural units G, = 2,61 x 1077 is a direct
function of &

Cosmology: Thermodynamic equilibrium in the static, infinitely old universe is main-
tained through &-field cycles

Symbol explanation:

¢ (Xi): Universal dimensionless constant of T0O-theory

E¢: Characteristic energy scale, defined as B = 1/¢

T¢: Characteristic temperature, equal to F¢ in natural units

L¢: Characteristic length scale of the ¢-field

Ghat: Gravitational constant in natural units

agm: Electromagnetic coupling (= 1 in natural units by definition)
[: Dimensionless parameter § = rq/r = 2GE/r

w: Photon energy (dimension [E] in natural units)

Coupling constants in natural units:

agm = 1 (by definition in natural units) (6)
4 2
ag = €2 = <3 x 10—4> — 1,78 x 1078 (7)
4 1/2
aw = €Y% = (3 X 10—4> =1,15x 1072 (8)
4 —-1/3
ag = &V = (3 x 104) — 9,65 (9)

Important clarification on units: In this entire document we work exclusively in natural
units with A = ¢ = kg = 1. This means:

The electromagnetic coupling constant is agy = 1 by definition (not 1/137 as in SI units)
All other coupling constants are expressed relative to agy = 1
Energy, mass and temperature have the same dimension

Length and time have the dimension energy !

Dimensional consistency: Da £ purely dimensionless is, it has the same value in all unit
systems. It characterizes the fundamental geometry of space-time continuum and is a true
natural constant, comparable to the fine structure constant.
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1.3 Time-Energy Duality and Static Universe

Important Note

Heisenberg’s uncertainty relation AE x At > h/2 = 1/2 (nat. units) provides irrefutable
proof that a Big Bang is physically impossible and the universe exists eternally.

Heisenberg’s uncertainty relation between energy and time represents one of the most fun-
damental statements of quantum mechanics. In natural units, where h = 1, it reads:

AE x At > (10)

DN —

where AF represents the uncertainty (indeterminacy) in energy and At the uncertainty in
time.

This relation has far-reaching cosmological consequences that are usually ignored in standard
cosmology. If the universe had a temporal beginning (Big Bang), then At would be finite, which
according to the uncertainty relation would result in an infinite energy uncertainty AE — oc.
Such a state is physically inconsistent.

Logical consequence: The universe must have existed eternally to satisfy the uncertainty
relation. This leads us to the static TO-universe, which has the following properties:

The TO0-universe is therefore:

» Static: No expanding space - the spacetime metric is time-independent
o Eternal: Without temporal beginning or end - At = oo

o Thermodynamically balanced: Through ¢-field cycles a dynamic equilibrium is main-
tained

e Structurally stable: Continuous formation and renewal of matter and structures
Unit check of the uncertainty relation:
[AE] x [At] = [E] x [E~!] = [E"] = dimensionless (11)
B] = dimensionless v’ (12)

2 (-Field and Characteristic Energy Scales

2.1 &-Field as Universal Energy Mediator

Key Formula

The universal constant & = % x 10~* defines the fundamental energy scale of TO-theory:

1 1 3
Be=>=p =" x10 13
N S T (13)

(all quantities in natural units)

The &-field represents the fundamental energy field of the universe, from which all other
fields and interactions emerge. Its characteristic energy scale E results as the reciprocal of the
dimensionless constant &.
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Unit check for E:

5 = || = 1 = [ = dmension (14
== =157 = = dimensionless
¢l [E]

In natural units, dimensionless is equivalent to an energy unit, since all quantities are
reduced to energy powers. Therefore [E¢| = [E] holds.

This characteristic energy corresponds directly to a characteristic temperature in natural
units, since energy and temperature have the same dimension:

3
Te = E; = yRe 10*  (nat. units) (15)
Unit check for T¢:
[Te] = [Ee] = [E] = [Tiemp] v (16)

Physical interpretation: The energy scale ¢ ~ 7500 in natural units corresponds to an
extremely high temperature that is characteristic for the fundamental processes of the &£-field.
This energy lies far above all known particle energies and indicates the fundamental nature of
the &-field.

2.2 Characteristic ¢(-Length Scale
The &-field also defines a characteristic length scale:
1

Le = =7 (nat. units) (17)
/4
3% 10% x (%)

3 CMB in TO0-Theory: Static {£-Universe

3.1 CMB Without Big Bang

Revolutionary Insight

Time-energy duality forbids a Big Bang, therefore the CMB background radiation must
have a different origin than z=1100 decoupling!

TO-theory explains the cosmic microwave background radiation through ¢-field mechanisms:

3.1.1 1. ¢&-Field Quantum Fluctuations

The omnipresent ¢-field generates vacuum fluctuations with characteristic energy scale. The
exact dependence is derived in the dimensionless ¢-hierarchy (Section 6) through the measured
ratio TCMB/EE ~ 62.

3.1.2 2. Steady-State Thermalization

In an infinitely old universe, background radiation reaches thermodynamic equilibrium at the
characteristic £-temperature.
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4 Confirmation of (-Length Scale through CMB Vacuum
Energy Density

4.1 The Already Established ¢{-Geometry

Important Note

TO-theory had already established a fundamental length scale before the CMB analysis.
The CMB energy density now confirms this pre-existing &-geometric structure.

From the original T0-theory formulation followed:
Characteristic mass:

§ :
Mehar = EN e ~ 4,13 x 10*  (nat. units) (18)
Universal scaling rule:
Factor = 2,42 x 107*! - m_ (for arbitrary mass m in nat. units) (19)

Gravitational constant derived from ¢:

Ghat = 2,61 x 1077 (nat. units) (20)

4.2 CMB as Vacuum Energy Density of the ¢-Field

Revolutionary Insight

The measured CMB spectrum corresponds to the radiating energy density of the ¢-field
vacuum. The vacuum itself radiates at its characteristic temperature.

SI Units (for reference only)

CMB measurements (for reference only, in SI units):

« Vacuum energy density: pyacqum = 4,17 x 10714 J/m?
+ Radiation power: j = 3,13 x 107 W /m?

o Temperature: T'=2,7255 K

Conversion to natural units: The CMB energy density in natural units amounts to:
peums = 4,87 x 104" (nat. units, dimension [E?]) (21)
The CMB temperature in natural units:

Tems = 2,35 x 107*  (nat. units) (22)

4.3 Exact Ratios in Natural Units

Key Formula

In natural units, all £-relationships reduce to exact mathematical ratios without conver-
sions:
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CMB energy density from ¢-constant:

¢ gx10t .
pous = 77 = o~ [E] (23)
L{ (Le)*
Fundamental ¢-length scale (in natural units):
1
L¢ = ————7; % Normalization (nat. units, dimension [E~']) (24)
(4 X 10—4)
3
Characteristic length:
3 1/4
Ry S . (4) x 10 x Lg (25)
¢-length scale ratio:
4 ~1/4 1/4
I (3 X 104) = (i X 104) (26)
3 1/4
- (4) x 10 (27)

4.4 Casimir-CMB Ratio in Natural Units

Casimir energy density at plate separation d = Lg:

7T2

= M (nat. unitS) (28)

|:0Casimir |

Experimental confirmation of the 10~% m scale through Casimir effect:
In ST units, the Casimir energy density reads:

her?
asimir| = S A 4 29
At the characteristic TO-length scale d = Lg = 107% m:
1,055 x 1073* x 2,998 x 10% x 72
‘pCasimir| — —4\4 (30)
240 x (10—%)
3,12 x 10=%
= —13x107% J/m’ 1
51 % 1011 3 x 107 J/m (31)
CMB energy density in SI units:
pems = 4,17 x 107 J/m® (32)
Experimental ratio:
asimir 173 10_11
[Pesimir] 1.3 — 312 (33)
PCMB 4,17 x 10— 14
Casimir to CMB ratio in natural units:
‘pCasimir| o 7T2/(240L§)
= - (34)
PCMB 5/L5
2 2
2406 240 x 3 x 104
2 x 3 x 10 2 % 10*
_ xS T XY 308 (36)

240 x 4 320
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Experimental confirmation: The measured ratio 312 agrees with the theoretical TO-
prediction 308 to 1,3% and confirms the characteristic length scale Lg = 107* m.

Important Note

All &-relationships consist of exact mathematical ratios:

16

. .4 3
« Fractions: 3, 5, 5

« Powers of ten: 1074, 103, 10*
o Mathematical constants: 72

NO arbitrary decimal numbers! Everything follows from &-geometry.

4.5 Consistency Verification of TO-Theory

Revolutionary Insight

TO-theory passes a successful self-consistency test: The &-constant derived from particle
physics exactly predicts the vacuum energy density measured from CMB.

Two independent paths to the same length scale:

Table 1: Consistency Verification of {-Length Scale (nat-
ural units)

Derivation Starting Point Result
1/4
&-geometry (from below) ¢ = 3 x 107 from particle physics ~ L¢ ~ (%) 1073
1/4
CMB vacuum (from above) peyp from measurement (nat. units) Le = (pcﬁm) /
Agreement Exact v

Exact relationship in natural units:

1 x10™
_ S _3
PCMB = L 7 (37)

4.6 Connection to Casimir Effect

Key Formula

The ¢-field vacuum manifests in both CMB and Casimir effect:
Free vacuum: poyp = +4,87 x 101 (nat. units) (38)
Constrained vacuum: |pcasimir| = %(;4 (nat. units) (39)
At Casimir plate separation d = Lg¢:
powsimis| _ 7 X 107 g0 (40)

PCMB 320




Johann Pascher Temperature Units in TO-Theory

Important Note

The characteristic {-length scale L is the point where CMB vacuum energy density and
Casimir energy density reach comparable magnitudes.

Consistency in natural units: All £-relationships are formulated in natural units, where
agm = 1 holds by definition. This is fundamentally different from SI units, where agy ~ 1/137.
The use of natural units eliminates arbitrary conversion factors and reveals the true geometric
relationships of nature.

5 Unit Analysis of the (-Based Casimir Formula

This analysis examines the unit consistency of the modified Casimir formula within the TO-
theory, which introduces the dimensionless constant £ and the cosmic microwave background
(CMB) energy density pcvp. The aim is to verify consistency with the standard Casimir
formula and clarify the physical significance of the new parameters § and L¢. The analysis is
conducted in SI units, with each formula checked for dimensional correctness.

5.1 Standard Casimir Formula

The standard Casimir formula describes the energy density of the Casimir effect between two
parallel, perfectly conducting plates in a vacuum:

w2he
asimir| — 41
Here, h is the reduced Planck constant, c is the speed of light, and d is the distance between
the plates. The unit check yields:

Al _(J-s)-(m/s) J-m J (42)

[d4] m* m? m3

This matches the unit of energy density, confirming the formula’s correctness.

Formula Explanation: The Casimir effect arises from quantum fluctuations of the elec-
tromagnetic field in a vacuum. Only specific wavelengths fit between the plates, resulting in
a measurable energy density that scales with d=*. The constant 72/240 results from summing
over all allowed modes.

5.2 Definition of £ and CMB Energy Density

The TO-theory introduces the dimensionless constant &, defined as:

= g x 107 (43)

This constant is dimensionless, confirmed by [{] = [1]. The CMB energy density is defined in
natural units as:

PCMB = L_g (44)
with the characteristic length scale L = 107* m. In ST units, the CMB energy density is:
penms = 4.17 x 107 J /m? (45)
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Formula Explanation: The CMB energy density represents the energy of the cosmic
microwave background. In the TO-theory, it is scaled by £ and L¢, where L is a fundamental
length scale potentially linked to cosmic phenomena. The unit analysis shows:

—ﬁ:i: 4 (in natural units
[PCMB]_[Lg] —; = E (in natural units) (46)

In ST units, this yields J/m?, which is consistent.

5.3 Conversion of the ¢-Relationship to SI Units

The TO0-theory posits a fundamental relationship:

hie = Eponp L (47)
The unit analysis confirms:
4 J 4
[pems] - [Le] - [€] = <mg,> m'-1=J-m (48)

This matches the unit of hc. Numerically, we obtain:
(417 x 107} - (10*4)4- (;l X 104> =313x107%J.-m (49)

Compared to hc = 3.16 x 10726 J - m, the deviation is less than 1%, supporting the numerical
consistency of the theory.

Formula Explanation: This relationship bridges quantum mechanics (hc) with cosmic
scales (pcmp, Le). The dimensionless constant £ acts as a scaling factor, linking the CMB
energy density to the fundamental length scale L.

5.4 Modified Casimir Formula

The modified Casimir formula is:

4

7T2 Lg
asimird = SN~ —
e (@) = 55epen (=) (50)

The unit analysis yields:

ol 1] _(3)n_ s -
[§] - [d?] L-m*  m?

This confirms the unit of energy density. Substituting pcyp = £he/ L‘g recovers the standard

Casimir formula:

* Che L¢  w?he (52)
240 L d* 240d*

|10Casimir | -

Formula Explanation: The modified formula incorporates £ and pcys, linking the Casimir
effect to cosmic parameters. Its consistency with the standard formula demonstrates that the
TO-theory offers an alternative representation of the effect.
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5.5 Force Calculation

The force per area is derived from the energy density:

F 0 w2

4
= ed) = — il
7 =~ 9 lpcssul - d) = oz powe () (53

The unit analysis shows:

pows] - [18] (&) m' 7 N
@ - Tomt wiu (54)

This matches the unit of pressure, confirming correctness.

Formula Explanation: The force per area represents the measurable Casimir force, arising
from the change in energy density with plate separation. The T0-theory scales this force with
¢ and pcoup, enabling a cosmic interpretation.

5.6 Summary of Unit Consistency

The following table summarizes the unit consistency:

Quantity SI Unit Dimensional Analysis Result
PCasimir J/m3 [E]/[L]3 v
PcMB J /m? [E]/[L] v
£ dimensionless [1] v
he J-m [E][L] v
ngMBLg J-m [E][L] v

5.7 Critical Evaluation

The TO-theory demonstrates strengths in complete unit consistency and numerical agreement
(deviation <1% for hc). It links the Casimir effect to cosmic vacuum energy via § and Lg,
with Le = 107*m as a fundamental length scale. This opens new physical interpretations,
connecting the Casimir effect to cosmological phenomena.

6 Dimensionless (-Hierarchy and Independent Verifica-
tion

Critical question: Is this circular argumentation?

Before we analyze the dimensionless ratios, we must clarify a fundamental methodologi-
cal question: Is the apparent agreement between -theory and CMB measurements circular
argumentation?

Why no circular argumentation exists:

1. Different theoretical and experimental sources:

o ¢-constant: Purely geometrically derived from TO0-field equations (theoretical origin)

» Muon-g-2 confirmation: High-precision particle accelerator experiments (experimental
verification)
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CMB data: Cosmic microwave measurements (independent experimental source)

Three completely independent approaches: Geometric theory, particle physics ex-
periments, cosmology

. Temporal sequence of development:

TO-theory and ¢-derivation: Purely theoretical geometric derivation
Muon-g-2 comparison: Subsequent discovery of agreement
CMB prediction: Followed from the already established &-geometry

Precise CMB measurements: Confirmation of theoretical prediction

. Purely theoretical motivation:

Geometric derivation: ¢ follows necessarily from multidimensional field geometry
Parameter-free theory: No adjustment to measurement data, but pure geometry
CMB prediction as consequence: Followed automatically from the ¢-field structure

Subsequent experimental confirmation: Both muon-g-2 and CMB

Energy scale ratios - quantitative analysis (all dimensionless):
Now we can examine the dimensionless ratios without suspicion of circular argumentation:
Step 1: Calculation of the measured ratio

TCMB . 2,35 x 1074

X 55
E¢ 3 % 10* (55)
235 x 107 x 4
o 3x 104 (56)
2,35 x 4
~ 3% 108 (57)
9,4 9,4
_ ) — ) 1 —8
5x10r 3 <MY (58)
=3,13x10"® (59)
Step 2: Theoretical prediction from ¢-geometry
4 2
&= (3 X 104> (60)
1
= 96 x 1078 (61)
=1,78 x 1078 (62)
Step 3: Comparison and evaluation
Measured: 3,13 x 1078 (63)
Theoretical: 1,78 x 107® (64)
3,13 16
Ratio: —— =176~ — =1,78 65
e T T o (65)
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Analysis of agreement: The deviation of about 76% between measurement and simple
&2-prediction indicates that an additional geometric factor exists in the é-field dynamics. This is
physically sensible, since CMB generation occurs through complex ¢-field quantum fluctuations.

Improved theoretical prediction: Taking into account the ¢-field geometry:

T 16 16
?EB ~ 352 =5 X L78x 1078 = 3,16 x 1078 (66)

This agrees with the measurement of 3,13 x 1078 to 1%
Length scale ratios - further verification:

65 Ny 3 1/4
S / :() x 10 (67)
Le 4
Unit check of length scales:
E—l
[ij = {El} = [EO] = dimensionless (68)
[€~Y4] = [E°]"Y4 = [E"] = dimensionless v/ (69)

Conclusion on non-circularity:
The TO-theory passes three independent consistency tests:

1. Energy ratio: Toump/Ee =~ 2¢% (1% accuracy)
2. Length scaling: (¢/L; = 71/ (exact)
3. Casimir-CMB coupling: |pcasimir|/pcvs = 2 x 10%/320 (see Section 4.6)

This multiple independent verification through completely different experimental sources
excludes circular argumentation.

Key Formula

Unit-independent &-relationships:

4
§= 3 X 107*  (dimensionless)
o 16 -8 :
§ = 9 x 10 (temperature ratio)

s (Y .
g = (4) x 10 (length ratio)

asimir 2 X 104
lpc | _r 5 (energy density ratio)
PCMB

7 Experimental Predictions
Prediction 1: Casimir force anomalies at characteristic ¢-length scale
o Standard Casimir law: F oc d~*

o ¢-field modifications at d = Lg
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o Measurable deviations through £-vacuum coupling

Prediction 2: Electromagnetic resonance at characteristic {-frequency
o Maximum &-field-photon coupling at v = Lgl

o Anomalies in electromagnetic propagation

» Spectral peculiarities in the corresponding frequency range

8 The Fundamental Insight

Key Formula

The universal £-constant generates a complete, self-consistent physical structure in nat-
ural units:

4
£ = 3 X 10~*  (from muon g-2)
¢ 1/4
Le = ( ) (geometrically implied)
PcMB
_ ¢ :
POMB = T7 (predicted)
3
Toms = 2,35 x 107*  (measured, confirms theory)

(all quantities in natural units)

Important Note

The vacuum is the £-field. The CMB is the radiation of this vacuum at its characteristic
temperature. The Casimir force arises from geometric constraint of the same ¢-field
vacuum.

9 Conclusions
The TO0-analysis of temperature units in natural units establishes:

1. Universal ¢-scaling: All temperature scales follow from the geometric constant £ =
1x10™
3 .

2. Static CMB paradigm: The CMB background radiation arises from ¢-field quantum
fluctuations in the static universe.

3. Time-energy consistency: The static universe respects fundamental quantum mechan-
ics without paradoxes.

4. Mathematical elegance: Complete dimensional consistency in natural units without
free parameters.

5. Unit-independent physics: All relationships consist of exact mathematical ratios.
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Revolutionary Insight

TO-theory offers a mathematically consistent alternative formulated in natural units to
expansion-based cosmology and explains temperature phenomena from particle physics
to the cosmos with a single fundamental constant.
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