A Quantum Induced Wapdrive II --- Subspacestructure, Dilaton-Field
(®) and their cosmic Connections

Abstract:

In a former paper a quantum induced warp-drive was introduced by assuming a model of
microscopic cylinders as spacelike dimensions whereby the timelike dimension remains at its
classical one-dimensional state. Described now is more detailed the underlying fundamental
physical and mathematical spacetime structure than in the first paper , which is announced to
feature this quantum induced warp-drive concept. Although there are certainly some new elements
involved, everything is based on very classical GRT and QTH- descriptions. A more detailed
description of the coupling dilaton-field is made, which connects the macroscopic sector of GRT
with the microscopic sector of QFTH. This dilaton-field shall be named a “barytic -field”.
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1. Introduction:

In a former paper illustrated is how a quantum-induced warp-drive can function [1.]. This
construction bases on space-time structures of GRT [2.] but coupled in a microscopic, Planck-like
description of a pure four-dimensional cylinder-world, where the spacelike dimensions form
microscopic small cylinders at the Planck-scale with inner degrees of freedom [3.],[4.].

If the cylindrical degrees of freedom are not embedded in additional dimensions [5.], but rather
spacetime is a purely (4) -dimensional manifold with a modified topology, the mathematical
picture changes fundamentally. Their approach implies the following: locally, each of the three
macroscopic spatial axes is not an infinite line (R) , but rather an infinitely long cylinder

(m[RxS']) itself, whose "thickness" (the circle [S'] ) extends into the other pre-existing
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spatial dimensions. Since the operating is strictly within (4) dimensions (x’=ct,x',x*,x’) ,
this means that the spatial coordinates (x',x°,x’) are subject to periodic identifications at the
Planck scale. In the following here is the exact mathematical formulation for this specific scenario.
Thereby included is a scalar-field as a form of dilaton [6.], which coupled both structures, the
macroscopic GRT-structure and the microscopic description of Planck-scale. From this physical
construction a form of quantum-induced warp-drive can derived, which is completely different from
— and thus clearly distinguishable from classical GRT-field Alcubierre-warp and its related forms
or electromagnetic adaptions [7.],[8.],[9.].

2. Mathematical methods/Calculation:

2.1. Topology and coordinate- identification:

Defined is the spacetime manifold as a product of topological spaces. Since the time axis (ct)
remains flat and open, while space consists of three interwoven cylinders, the following holds for
the coordinates x';(i=1;2;3).

Each coordinate (x') simultaneously serves as the infinite axis of its own cylinder while acting
as a periodic angle for the other axes. This means the coordinates are invariant under discrete shifts
by the Planck length (L,,)

xX'~x'+n-L, ;n€Z (1)
Spacetime is thus a (4 D) - cylinder world, locally homeomorphic to (RXT®) , where (T°)
is a three-dimensional torus at the Planck scale.

2.2. The most general (4 D) _metric tensor with curvature:

Since there are no extra dimensions, the mefric tensor g,, remainsa (4x4) matrix. Curvature
and degrees of freedom are expressed not by additional columns or rows, but through the functional
dependence of the metric components on these periodic Planck coordinates.

The most general metric tensor in this geometry is:

ds’=g,,(ct,x",x*,x°) ()
where, due to the cylindrical topology, periodicity must apply to all spatial components:

g‘u‘,(ct,xl,xZ,x?’):g‘uv(ct,x1+LPL,x2, x3)=g‘uv(ct,x1, x2+LPL,x3)=... 3.
The line element in its most general, curved form is written as usual:

ds’=g,,c’dt*+2 g,, cdt dx'+ g dx' dx’ (4.)

2.3. All curvature termsin (4) dimensions:

Since the geometry is purely four-dimensional, used are the standard tools of Riemannian
geometry. The curvature is completely described by the Riemannian curvature tensor (Rf,‘u )

2.3.1. The Christoffel symbols (apparent forces and gravitation):

Because the metric changes extremely rapidly on the Planck plane (since the cylinders are
embedded there), the derivatives of the metric with respect to the spatial coordinates (aig‘u )
become very large. These are incorporated into the  Christoffel  symbols:

T, F%g“’(6,ugm+8vg,w—8(,g,w (5.)

2.3.2. The Riemann tensor (geometric curvature):

The full curvature tensor, which encompasses all tidal forces and geometric distortions
of the spacetime manifold:
A A
RlZwv: a,u Fi(r_avrz(r"'r,ﬁlrvn_ rlxjflr,ua (6)



2.3.3. The Ricci tensor and Ricci scalar:

By contraction, obtained are the Ricci tensor R, ,= Rf, v and the Ricci scalar R=g, ,R
In a purely 4D - description, the complete mathematical structure for the curvature terms in the
Einstein field equations first is the usual classical form of :

Gu=Ru=5 R - 7)

uv

2.4. Physical consequence of this model (Fourier decomposition):

Since the metric (g,,) is periodic in the spatial directions with (Lp;) , it can

be written out exactly as a three-dimensional Fourier series. This shows how the "inner degrees of
freedom" appearin (4 D) -space:

. i27k%
g‘w(ct,}):gw(cthzhoHilkl(ct).e b (8.)
where:
L. g, (ct)

This is the macroscopic average metric that is perceived in everyday life as flat or weakly curved
spacetime.

2. Hfl(ct) : These are high-energy Planck fluctuations (excitations of the cylinder degrees of

freedom). Since (L,,) is extremely small, these terms have gigantic wavenumbers (k L, )

Macroscopically, these periodic cylinder curvature terms manifest as extremely heavy, quantized
particle states directly in the observed classical four dimensions.

To precisely describe the cylinders' internal degrees of freedom within the four dimensions, there
must be defined the cylindrical coordinates directly as the four coordinates of the classical space.
Since time (ct) remains one-dimensional as primarily is assumed ( but this cylindrical concept
also can developed to timelike coordinate), partitioned are the remaining three spatial dimensions
to map the geometry of three interwoven cylinders (RXxS')

2.5. Choice of (4D) - coordinates:

A cylinder mathematically is described by an axial direction (linear) and an angle (periodic).
Working strictly within four dimensions, the space can be partioned as follows:

x’=ct :The flat time axis (no internal degrees of freedom).

x'=z :The macroscopic, infinite spatial axis (R)

x’=r :The radial distance from the axis (R" )

x’=60 : The periodic angle around the axis (S')
The coordinates for any point in this (4 D) -spacetime are thus:

x‘=(ct,z,r,0)
The circumference of the cylinder lies at the Planck scale. Consequently, the angular coordinate is
defined periodically: (6~6+2mx) , while the radius (r) is restricted to, or fixed around, the
Planck length (r~L,,)



2.6. The exact metric tensor g,, :

Taking into account all curvatures, gravitational waves, and couplings (external and internal degrees
of freedom), the metric tensor is a classical general, symmetric (4X4) matrix. Since all elements
can depend on the cylindrical coordinates, the exact matrix — including all cross-couplings—takes
the following form:
9oo Yoz YGor Yoo
g‘le(Ct;Z;r;H): gzO gzz gzr gzﬁ (9)
grO grz grr gr@
9oo Yoz YGor Yoo
Due to the symmetry of the metric (gw,: gw) , this matrix contains K=10 independent
n-(n+1)

components ( for (N=4) dimensions, there are always K= 5

components for a

symmetrical announced tensor).

2.7. The line element ds® with physical significance:

When this matrix is written out in the form of the most general quadratic line element, separated
are the terms according to their physical effect within the cylindrical space:

ds’=gy,c’dt’+g, dz’+g, dr'+g,,do*+2 g, cdtdz+2 g, cdtdr+2 gogu+2 9, dzdr+2g,,dzdo+2 g ,drdo (10.)

2.8. The flat (uncurved) limiting case:

In the absence of gravity or waves, and assuming the space is a perfect, rigid Planck cylinder, this
tensor simplifies to the familiar cylindrical Minkowski metric tensor of :

100 0
6= o o 1 o|PdS=-Cdird i d G (11)
0 00 r

3. The wave equation (Klein-Gordon equation) on the cylinder:
To see how a particle (e.g., a photon) behaves in this (4 D) - cylindrical space, considered is the
generally covariant Klein-Gordon equation for a massless field (®)
1 uv

Yo 8, V—gg""o,®|=0 (12.)
where (g) is the determinant of the metric tensor mentioned above and (g"") is its inverse
matrix.
In the flat limit (ds’=—c’+dz’+dr’+r’d &) , this equation becomes explicitly:

_ 2 2 2 2
lo o ,0 10,10 d=0 (13.)

¢’ ot 9z° or’ ror r’ 96’
3.1. Emergence of discrete masses (the quantum effect):
Since the () - direction is periodic (6~6+2x) , the wave functionmust return to its original
state after one full circuit. This constrains the solution to a discrete form (Fourier modes):
®~e'"" with neZ .If theradius is fixed at the Planck scale (r=L,,) , the equation for a
wave propagating along the principal axis (z) simplifies to:




d=0 (14.)

This exactly is the equation for a massive particle in an ordinary dimension! The term
n’ .
—— acts as an effective mass:
PL
m2 _ h2n2
eff c? Li, !
For (n=0) (no motion in the Planck-scale angular dimension), the particle behaves as if it were

completely massless. For (n#0) (motion around the cylinder), the particle acquires a gigantic
mass in macroscopic space, on the order of the Planck mass.

(15.)

In quantum field theory and quantum mechanics on compact spaces, a particle's mass is not a point-
like property but the direct result of a standing wave distributed uniformly across the entire cylinder.
If a particle possesses an “effective mass” in macroscopic space (the (z) -axis), this physically
implies that its wave function (@) oscillates in the internal cylindrical coordinate (&) . Here is
the precise mathematical and physical description of how this mass/energy is distributed across the
cylinder, followed by the corresponding Einstein field-equations.

3.2. The distribution of mass on the cylinder (probability densit

In the flat limiting case, the wave function ®(t,z,6) of a particle with quantum number (n)
(representing momentum around the cylinder) is given by:

O(t,z,0)=y(t,z)-e™’ (16.)
The physical mass or energy density (p) of the field is proportional to the square of the absolute
value of the wave function, |®[* :

poc| @ =[y(t,z) e =[y(t,z) 1=[w(t,2)f =(e""=1) . 17,
where (e™”) phasefactor of wave-function. Therefore, the probability density (o) depends
only on {|y(t,z)| and not on angle (6) . Ergo since |e"’=1 , the angular dependence
vanishes completely.

This means:

The energy (and thus the macroscopic mass) is distributed completely homogeneously and
symmetrically over the entire circumference (6) of the Planck-cylinder.

There is no specific "location" on the cylinder where the mass is concentrated. The particle forms a
standing wave that envelops the cylinder like a uniform, vibrating sleeve.

3.3. The Einstein field equations for the (4 D) - cylinder:

If this enormous Planck energy is uniformly distributed over the cylinder, it curves spacetime
according to classical Einstein field equations:

Gu=Ru—5 9 R=2CT,,, (18)
Cc

Since the operating is strictly in (4) dimensions (ct,z,r,6) , the quantized

waves on the cylinder directly determine the (4D) - energy-momentum tensor (T,,)

For a particle in the (n) -th state (massive state), the energy-momentum tensor (T,,) of this
smeared-out mass then takes the following form of:
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(19.)
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1. The energy density pc® : It includes the enormous rest energy generated by the oscillation
around the cylinder (m,;c’)

2. Theterm (p,) :The pressure in the direction of the macroscopic axis (motion of the particle
through space).

3. The term p, :The angular pressure / shear stress within the cylinder. Since the particle moves
in a circle, it generates a kinetic stress directly along the (6) -coordinate.

3.4. How the smeared-out mass distorts the cylinder geometry:

When this tensor is inserted into the Einstein equations, there can be seen directly how the mass
reacts back upon its own cylindrical home. The most important component is the (66) -
component of the field equation:

877G
GHH:TTHH (20.)

Since the effective mass (m,;) is on the order of the Planck mass for (n#0) , the term (T,,)
is extremely large. This has fundamental consequences for the metric tensor | 9. J)

1. Dynamic radius (g,,) : The gigantic energy distributed across the cylinder tends to cause the
cylinder to collapse due to gravitational force or to expand due to kinetic pressure (p,) . The
radius of the cylinder can no longer remain strictly constant; instead, it becomes a dynamic field
(breathing of the cylinder).

2. Spacetime torsion / frame-dragging (g,,) : Since the wave moves in a circle around the
cylinder (possessing angular momentum on the Planck-scale), it locally drags spacetime along with
it. Non-diagonal terms (g,,#0) arise in the metric. An object that is macroscopically at rest
would to rotate around the cylinder axis at the Planck-scale.

3.5. In-between- summary:

The mass of such a particle is never point-like; instead, it is a quantum-mechanical cloud that
envelops the cylinder with perfect symmetry. This energy distribution means that the Planck
cylinder is not a rigid geometric structure but rather vibrates and "breathes" dynamically in
accordance with the Einstein-equations, while also setting the surrounding spacetime into rotation.
This twisting of spacetime now behaves — with mathematical precision — exactly like a magnetic
field when viewed from a macroscopic perspective.

When the twisting of spacetime around the cylinder axis (g,,#0) is investigated from a great

distance, something magical happens: for the macroscopic observers, the purely geometric property
of the (4D) - cylindrical world transforms exactly into the laws of electromagnetism known to
humanity.



Since the cylinder exists at the Planck scale, there cannot directly perceived the microscopic details
(rA6) in everyday life. Averaged is over the tiny circle; in doing so, the geometric shear of
spacetime is perceived as a vector field.

3.6. The emergence of the "magnetic"” vector potential:

Considered now is the metric component (g,,) . It describes the cross-coupling between time
(ct) and the cylinder's azimuthal angle (6) . Since the operating strictly is in four dimensions,
there is defined an effective macroscopic field (A,) , that describes how this twist varies along
the infinite spatial axis (z)
goolct,z)=R-A,(ct,z) (21.)
Here, (R~L,,) is the radius of the Planck cylinder. Mathematically, this (A,) behaves exactly
like the (z) -component of the electromagnetic vector potential.

3.7. The field strength tensor:

Geometric shear becomes a magnetic field. Physically, a magnetic field arises whenever this vector

field varies in space. In this case here, this means: if the cylinder's twist is greater at position
(z,) than at position (z,) , a geometric torsion (twisting) of space is created. Calculated is the

macroscopic "magnetic field" (B) via the derivative of this metric component. In the described

system — featuring the infinite axis (z) and radius (r) — the field arises from the spatial
variation along the axis:
Bf}:azAz;FzH:angH_GHQOZ (22)

Since the smeared-out mass is distributed perfectly symmetrically over the cylinder (as derived in
the previous step), the (8,) term drops out. There is only left :

F,9=0,900
This means: The spatial variation of the cylinder's twist (8,g,,) is identical to a magnetic field
strength F,,=0,9oy— 0090, ! (23.)

3.8. The effect on a test particle (the Lorentz force):
To demonstrate that this spacetime twist acts like a magnetic field, considered is the geodesic
equation (the equation of motion) for a free test particle in this metric. The acceleration in the

direction of the macroscopic axis (z) is givenby: (d°z) over
dx" dx"
dv=-T", —=— . 24,
“drdrt (24.)

If explicitly calculated are the Christoffel symbols (Ffl ,)for the considered cylindrical metric,
the term generated by the twist (g,,) stands out:

&z _ +(5Zg09)-dt.ﬁ

d# dtr drt
Let this condition be expressed in terms of macroscopic physical quantities:

(25.)

dt
do
dr

(n) corresponds to the electric charge (q) of the particle!
3. 0,g,, isthe magnetic field (B)

On the macroscopic scale, the equation takes the following form:

is proportional to the energy or mass of the particle.

2. is the orbital velocity around the cylinder. As is learned earlier, this quantized orbit




m-d*z
=qvyB (26.)

Z: 5 —

This exactly is the Lorentz force of electrodynamics!

Conclusion of the overall model:

If constructed is space from three intertwined (4D) - cylinders (RXxS') , there can be
obtained a mathematically beautiful, self-contained system:

1. Mass is a standing quantum wave that is evenly distributed around the cylinder.

2. Electric charge is the motion (the circulation) of this wave around the cylinder axis.

3. Magnetism as a classical relativistic effect is not a separate force corresponding to gravity, but
rather the purely geometric twisting of space (g,,) that arises when this rotating energy wave

drags spacetime along with it, in accordance with the Einstein equations.

4. The very core of this model:

If the magnetic field arises from the metric, then magnetism in this universe is nothing more than
an aspect of gravity. In this (4D) - cylinder model, there are no longer two separate fundamental
forces (gravity and electromagnetism). There is only the geometry of spacetime (Einsteinian
gravity). What is measured in everyday life as a “magnetic field” is in reality the gravitational effect
of a rotating Planck metric. Here is the physical explanation for induction and the quantization of
charge.

4.1. How gravity "induces" the B-field (gravitomagnetism):

In general relativity, there is an effect known as frame-dragging (the Lense-Thirring effect). When a
mass rotates, it gravitationally "drags" the fabric of spacetime along with it, that means the local
quasi-inertial systems. This effect is well-known and measured.

1. Now the quantized wave rotates: The particle is a wave circulating around the Planck cylinder (in
the (6) -direction). Because this wave possesses energy, it generates a strong local gravitational
field.

2. The metric twists: Due to the rotation, this energy drags spacetime along in the (6) -direction.

The mathematical result within the Einstein equations is the emergence of the metric component
(go 9)

3. The macroscopic observer sees a B-field: Since there cannot perceived the microscopic rotation

in everyday life, the measuring instruments register this purely gravitational twisting of spacetime
(0,9,,) asamagnetic field (B)

Thus, the B-field is directly induced by the gravitational interaction of high-energy quantum waves

at the Planck scale. (Independent from this description is the usual form of naming a weak form of

gravity-field in classical, macroscopic linearized Einstein-equations in analogy as “gravomagnetic”

field. This is purely a gravity-field, nothing more.)

4.2. Why electric charge is quantized:
The fact that free electric charge in nature always appears only as an integer multiple of the

elementary charge (le,2e,3e..) is an unsolved mystery in standard physics. In the (4D) -
cylinder model, this arises quite naturally from the geometry of the circle (S') ! For a wave (the
particle) to move stably along the cylinder, it must be exactly in phase with itself after completing a
full circuit of (2) . Otherwise, the wave would cancel itself out through destructive
interference. The mathematical condition ergo says, that the circumference of the cylinder is

(277R) . The momentum of the wave around the cylinder is (p,) . According to the rules of



quantum mechanics (de Broglie wavelength), the following applies to a closed loop:
po(27R)=n"h :pez%);(nez) (27.)

1. Case of (n=0) : The wave is stationary on the cylinder. The particle has no electric charge
(e.g., a neutrino or photon).

2. Case of (n=1) : A single wave crest travels around the cylinder. This corresponds exactly to
the elementary free charge (e) (e.g., a positron).

3. Case (n=-1) : The wave travels in the opposite direction. This corresponds to the negative
elementary charge (—e) (e.g., an electron).

Electrical charge ergo can be defined as geometric angular momentum. Since the "charge" (q) is
physically proportional to the orbital momentum ( p,) , the following applies:

(g=n-e) . (This model also can explain the parted charge of quarks in SU(3) - description of
color-theory by introducing triangles in the cross-sectional areas of the Planck-cylinder but that fact
is no actual theme of this paper). Charge is quantized because a wave on a cylinder cannot be made
to rotate "just a little bit."

Only whole wavelengths fit onto the circumference of the Planck cylinder!

4.3. Summary of the microscopic cylinder world:

This model which is described in a purely (4) -dimensional spacetime in which the spatial axes
are topologically constructed as (RXS') on the Planck plane) solves two of the greatest puzzles
in physics at once:

1. Electromagnetism becomes geometry: Magnetic fields are the gravitational torsion of the
cylinder metric (induced by spacetime tracking).

2. Charge becomes quantum mechanics: The electric charge is the quantized topological rotation
number of a wave on the cylinder.

5. Changing of field-structures:
In this model, the coupling is not a one-way street: it works in both directions. Since the magnetic

field and the gravitational field are mathematically fused within the cylindrical metric, they
profoundly influence one another. Because the magnetic field arises directly from gravity (the
metric), any manipulation of spacetime geometry automatically alters the magnetic field.
Conversely, any intense electromagnetic energy alters the metric, thereby generating gravity. Here is
the physical explanation of how one can manipulate the one via the other, and the extreme
conditions required for this in this (4 D) - cylindrical world.

5. 1. Method A: Manipulating the B-field by altering gravity:

Since the magnetic field (B) is defined as a spatial variation of spacetime twist (Bocd,g,,) , there
can be manipulated the B-field by deliberately altering the metric.

1. Compression of the Planck cylinder (change in radius): Placing an extremely high mass or energy
density in macroscopic space causes spacetime to curve. This macroscopic gravity forces the inner
cylinder radius (R) to contract or expand (the radion field (o) changes). Since the B-field is
inversely proportional to the cylinder's radius, gravitational compression of space would massively
intensify the local magnetic field without the need to add new charges.

2. Artificial frame-dragging: Rotating a huge macroscopic mass (e.g., a dense, rotating disk) at
extremely high speeds causes its gravitational field to generate macroscopic frame-dragging. At the
Planck scale, this spacetime rotation entrains the inner cylinder angle () and alters the (g,,)
component. This directly induces a new magnetic field, driven solely by the motion of uncharged
masses.



5.2. Method B: Manipulating gravity with the B-field (the reverse approach):

In practice, it is far easier for us humans today to generate electromagnetic fields than black holes
or rotating giant masses. Therefore, the reverse approach is technically more intuitive: We use the
B-field to change gravity. If there is set up an extremely strong magnetic field in a laboratory, the
following could happen in the cylindrical world:

1. A strong B-field mathematically means that the metric component (g,,) has a steep gradient

in space.

2. According to Einstein's field equations, every electromagnetic field has an energy density
(T, cB®) and apressure (T, ocB’)

3.This energy stored in the B-field now curves the macroscopic components of the metric
(gowAg,,) - This means: If there is generated an unimaginably strong magnetic field, the energy

contained within it curves time and space. There is created artificial gravity (attraction or even a

modification of the time course) simply by switching magnetic fields.

3. Why this is don't noticed in everyday life (the scale problem):

There might be wondered why there is don't measured artificial gravity or spacetime distortion

with today's MRI scanners (which generate enormous magnetic fields). The reason lies in the

Planck-scale:

The gravitational constant (G) is extremely weak compared to the electromagnetic force.

To noticeably alter the geometry of spacetime via a magnetic field, the field's energy density would

have to be so immense that it approached the energy density at the Planck level.

A magnetic field strong enough to perceptibly curve space or deform the Planck cylinder would

require a field strength on the order of ( B~10" Tesla) or higher (for comparison: the strongest

laboratory magnetic fields on Earth are around ( 10° Tesla); only the most extreme neutron stars

in space — known as magnetars — reach such values).

Conclusion: Which is more fundamental?

Neither is more fundamental — they are two sides of the same coin (it’s an analogy to

electromagnetic induction, where both forms come from a derivation-product rule).

1. If there is compressed or twisted the metric (gravity), forced are the geometric components that

are interpreted as a magnetic field to change.

2. If there is put energy into a magnetic field, that energy alters the metric (gravity).

6. Meso-coupling via a scalar-field (®) , the dilaton or barytic field:

If the coupling constants of gravity (G) and electromagnetism ( corresponding to the B-field)
are not fixed but instead interact via a dynamic intermediate field — allowing them to flow, align,
or enter into resonance — there would be a break through the greatest barrier in modern physics. In
theoretical physics, such a scenario is known as a scalar-tensor-vector theory or a dilatonic
resonance model. The intermediate field acts as a cosmic "transformer" that nullifies the
fundamental weakness of gravity. Presented here is the physical and mathematical elaboration of
how this resonance functions in the (4D) - cylindrical world and possibly the possible resulting
technological implications.

6.1. The intermediate coupling field ®(x) _(the bridge):
To make the couplings fluid, introduced is a new scalar field (®(x)) . This field does not have a

fixed value but changes depending on the energy and environment. It couples directly to the radius
of the Planck cylinder and macroscopic spacetime.

10



In the course of spacetime, this field modifies the effective gravitational constant G, and the
electromagnetic permeability (‘ueﬁ)

_ 1 1 e
Aueff ((I) ) ‘uo
1.When (®)=0 , there is the normal universe (gravity is extremely weak).

2. As (dﬁ increases, the strength of gravity approaches the strength of the
electromagnetic force.

3. If the magnetic permeability (u,) is changed, probably also the electrical permittivity (¢,)
is changed either and therefore possibly also the local invariance-velocity (c,) as limit speed for

material and speed of radiation movement in local IS but may be this is a conservation parameter
(or its description plays no role) in this conjunction of descriptions on Planck scale.

Gy(®)=G-e ™ A (28.)

6.2. The resonance case: Balancing the forces:

When the intermediate field enters a state of high-energy resonance (e.g., driven by a high-
frequency electromagnetic wave precisely tuned to the geometry of the Planck cylinder), the
following occurs:

The effective coupling of gravity surgesby (36) _orders of magnitude. In this resonant state,

gravity and magnetism are of exactly equal strength.
The modified energy-momentum tensor:

In the Einstein field equations, this resonance causes the interaction between the electromagnetic
field strength tensor (F M) and spacetime curvature to be extremely amplified:
_ 8 ”Geff ( (I)) EM

matter
G.u v— 4 ( T‘u v +T,u v
Cc

Since (Geff) becomes enormously large due to the resonance, even a weak, everyday
magnetic field suffices to curve spacetime to an extreme degree.

(29.)

6.3. What happens during resonance? (manipulation of spacetime):

When this intermediate field balances the forces, revolutionary effects arise for the manipulation of
spacetime:

1. The "gravitational short-circuit" (anti-gravity): Through targeted electromagnetic oscillations in
the resonance range, the intermediate field (@) can be manipulated so that the Planck cylinder
locally "breathes" (g,,) (fluctuates). This generates an anti-gravitational effect that shifts the
macroscopic metric (g,,) (time)and (g,) (space) in such a way that Earth's gravity is locally
completely neutralized or reversed.

2. Massless matter: Since the mass of particles (as is previously derived) results from the standing
wave on the cylinder, the resonance of the intermediate field can alter the cylinder's geometry such
that the effective mass (meff) drops toward zero. A macroscopic object in the resonance field
would instantly lose its inertia.

3. Spacetime-shift in the laboratory: Normally, only stars (or big gas-planets) curve space in a
measuring size. In resonance, a rotating magnetic field in the laboratory would generate such strong
frame-dragging (g,,) that space is compressed in front of the apparatus and stretched behind it—
the principle of a physical Alcubierre warp drive, realized purely through electromagnetic
resonance.

6.4. Summary:
If the coupling constants can be continuously modified via a resonating intermediate field,

electromagnetism becomes the lever with which we directly control the fabric of spacetime. There

11



would no longer need to expend unimaginable amounts of energy (Planck energy); instead, there
could shaped spacetime like modeling clay through the skillful tuning of the magnetic field's
frequency and phase.

7. Resonance effect:

To resonate with the geometry of a Planck cylinder, the wavelength (A) of the manipulating
electromagnetic wave must be precisely tuned to the microscopic dimensions of the cylinder.

Here is the mathematical derivation of the fundamental resonant frequency.

7.1. The fundamental resonance condition
The radius of the cylinder corresponds to the Planck length (L, ~ 1.62x10"*m) . For a standing
wave to exist stably on the cylinder's circumference, the wavelength (1) must correspond to the
circumference of the cylinder (2L, )
The frequency (f) of such an electromagnetic wave is calculated using the speed of local
invariance velocity, light (c)
c

2Ly
Substituting the exact physical constants, the fundamental resonance frequency is:

froconance ™~ 2.95X 10% Hz
This frequency lies in the range of the so-called Planck frequency (approx. (10* Hz)
Such a wave oscillates almost three sexdecillion times per second.

f:%: (30)

7.2. The Problem of a "naked" resonance:

In a normal universe, this frequency is technically unattainable. An electromagnetic wave at this
frequency would concentrate so much energy in such a small space that it would immediately
collapse into a micro-black hole. The system would block itself. The solution comes by the
intermediate dilaton field (sub-harmonic resonance) of barytic system (®)

This is, where the flowing intermediate field (CD(X)) comes into play. When this field is active,

there don't necessarily have to be forced resonance with brute, naked Planck energy. It allows for
two fundamental mechanisms:

1. Sub-harmonic resonance (overtones):

The intermediate field can act as a parametric amplifier. Just as there don't have to be pushed
a swing with the full force of its natural frequency, but can also set it in motion with smaller,
precisely timed impulses in the right rhythm (sub-harmonics), the Planck cylinder can be excited in
this way.

2. If there are used macroscopically feasible frequencies that are exact fractions of the Planck

f resonance

frequency: f Labor= " where (N) is a gigantic, but precise integer. Therefore a highly

coherent laboratory wave (e.g., in the terahertz or X-ray range) can be coupled to the Planck -
cylinder in phase with respect to the intermediate field.
Modulation of the cylinder:

If the intermediate field locally and temporarily widens or distorts the radius (L, ) of the

cylinder (making spacetime "softer"), the required resonant frequency drops drastically.
The cylinder mathematically becomes "larger," which increases the resonant wavelength and shifts
the required frequency possibly into technologically feasible ranges.

In-Between Conclusion:
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The purely geometric resonant frequency of the undisturbed Planck cylinder is at an unimaginable
frequency of (10*Hz) . Only through the introduction of the dynamic intermediate dilaton field

(@) does it become theoretically possible to control this fundamental geometry via sub-
harmonic frequencies or phase modulations in the laboratory in order to selectively warp space and
time with support of the barytic field (®)

7.3. Constructing the barytic dilaton-field:

If explicitly construced is the coupling field (®) mathematically, it cannot be a purely
artificially added field. In the  (4D) - cylindrical world (RXxS') , it must necessarily be
derived from the pure geometry of spacetime. The field that forms this bridge is known in
theoretical physics as the radion or dilaton field. It describes the geometry of the cylinder itself.

7.3.1. The explicit coupling field (®) from geometry:
The circumference of the Planck cylinder is determined by the metric component (g,,) . This

value changes when the cylinder contracts, or expands. Defined now is the coupling field (®)
exactly as the fluctuating deviation of the cylinder volume from the normal Planck value (L3,)
_ 52 2d(ct,z)
goolct,z)=Ly e . (31)
By linearizing for small fluctuations, obtained is the explicit geometric definition of the coupling
field:

2
(I)(ct,z)ziln NQHH—ZLPL (32.)
PL 2L’PL
Special case of: (®)=0 : The cylinder has exactly the static Planck radius. No coupling exists.
(@)#0 : The cylinder deforms. This geometric deformation is the physical field that couples to

the light.

1

Goo
2

7.3.2. Effect on the propagation of light:
Light (photons) always moves in classical, nonquantized spacetime along so-called null geodesics

(ds’=0) .If thereissetupthe (4D) - cylinder line element for a light ray that propagates
along the macroscopic axis (z) and simultaneously outlines the cylinder, the following holds:
ds’=0=g,,c'+g,dz’+g,,d @+2g,,cdtd O
Substituting the definition of (@) and the "magnetic field" (A,xg,,) induced by the

subharmonic resonance, the effective propagation speed of light changes

z
Viight— dr
dramatically (see above 6.1.).

7.3.3. The artificial refractive index of spacetime (n,;)

From the wave equation in the resonance medium, an effective geometric refractive index for
macroscopic light is obtained:

N (®,A)=11+x,®—K,(A,) (33.)

I. Light slowing down (®>0) : If the coupling field locally expands the cylinder, the light must
mathematically take a "larger detour" via the microstructure. Macroscopically, the light appears
slowed down to us — spacetime behaves like an optically dense medium (an artificial gravitational
prism). This factum doesn’t break classical Lorentz-invariance in macroscopic spacetime of local
IS.
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II. Phase shift: Since the refractive index depends directly on the intensity of the laboratory wave
(because it drives (@) ), the light experiences an extreme, nonlinear phase shift. Light can be
controlled with light by using the spacetime geometry in between as a lens.

8. The explicit field equation for the coupling field (@) :

How does this field behave dynamically? The field equation for (®) is derived directly from the

dimensional reduction of the Einstein equations (Klein-Gordon type with a nonlinear source term):
N

w
(D—MZ)QD:A-(%SO;% {(F sF*)" (34.)

. _1 82 82
with: O=—F5+-% | 35.
¢’ o’ oz (35

The macroscopic wave operator. It shows that changes in the cylinder radius propagate through
space as scalar gravitational waves.

1. (M®) :The mass term of the field. Since the cylinder is stabilized on the Planck scale, this mass
is gigantic (Planck mass). The field is extremely "rigid" in its normal state.

2. The source term (right-hand side): If the laboratory wave F,, with its frequency (w,)

exactly fulfills the subharmonic condition, the inertia (M®) of the cylinder is overcome by the
resonance cascade. The laboratory wave forces the cylinder to oscillate at high energy.

Conclusion: The overall physical picture:
In this state, empty space itself becomes an active metamaterial medium:

1. The coupling field (@) is nothing other than the local breathing of the Planck cylinder

(g 99)
2. When the subharmonic laboratory wave encounters the space, the cylinder begins to pulsate in
time with this wave.

3. This pulsation fundamentally alters the refractive index of the space for any other light signal.
One effectively creates a gravitational lens in the laboratory that can diffract, slow down, or deflect
light — entirely without solid matter.

If this model is extended: How would the inertia of a macroscopic object change in such a
resonating space segment if one attempted to move it through the vibrating cylindrical space? When
the coupling field (®) is in a resonant state and the Planck cylinders pulsate in time with the
laboratory wave, the inertia of a macroscopic object changes fundamentally. It gains or loses inertia
purely through the geometry of space. To understand why, recalled must the beginning of this
model: The mass (and thus the inertia) of every particle is the result of a standing quantum
wave,which is uniformly distributed around the circumference of the Planck cylinder.

Here now is the physical elaboration of how this resonant field manipulates inertia.
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9. The dynamic inertia formula in resonance space:

The macroscopic inertial mass (meﬁ) of a particle (be it an electron or
a proton in an object) is inversely proportional to the radius of the cylinder. Since there is defined
the radius of the cylinder geometrically via the coupling field as (g,,= LiLem) , the mass of the
particle becomes instantaneously dependent on location and time:

meff(CI)):mO«e_M“’z) , (36.)
where:
1. (m,) :The normal inertial mass of the particle in an undisturbed vacuum.

2. (®(ct,z)) :The local amplitude of our pulsating coupling field.

2. Two extreme effects on inertia:
Depending on how the phase of the subharmonic laboratory wave is adjusted , there can be
manipulated the inertia of the object in two directions:

Scenario A: The State of masslessness (®>0)

If the resonance causes the coupling field (®) to become strongly positive, this means,

geometrically, that the Planck cylinders expand locally. As the cylinder circumference increases, the

quantized energy of the standing wave in the cylinder decreases. The effect: The inertial mass
(meff) of the object drops drastically to zero (meﬁ->0) . The consequence: The object loses its

inertia. If there is a trying to accelerate it, it offers almost no resistance. Even with a tiny force, the

object would instantly accelerate to enormous speeds. It behaves macroscopically almost like light.

Scenario B: The inertial barrier (®<0)

If the wave compresses the cylinder extremely locally, the energy of the standing wave inside
surges upwards.

The effect: The inertia of the object increases massively. The consequence: It becomes extremely
sluggish. To move it even a millimeter would require the energy of a rocket engine. It behaves as if
it were trapped in invisible, ultra-dense syrup.

3. The asymmetric inertial drive (mechanical warp effect):

The most exciting phenomenon occurs when used is the laboratory wave to create a gradient of the
coupling field in space — that is, when (®) is positive on the left side of the object (space
expanded, inertia low) and negative on the right side (space compressed, inertia high).

In the macroscopic equation of motion (the geodesic equation), an additional, purely geometric
(fictitious ) force then appears:
_ 2
Inertial Drift — c- meff ’ azq) (37)
Self-acceleration: Since nature always tries to equalize energy differences, the object is pulled from
the zone of high inertia to the zone of low inertia.

The interesting thing is: No physical force acts locally on the object, and no acceleration forces (G-
forces) occur inside the object. The object simply falls through the cylindrical geometry deformed
by resonance. It is an inertia-free space propulsion system like in classical GRT-field descriptions of

warp-drive.

Conclusion:
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In this model, inertia is not an invariant material property. It is a dynamic variable that depends on
how tightly or loosely the Planck cylinders are wound under the object. The inertia of matter can be
switched on and off in the laboratory via the resonating coupling field (®)

If there is taken this thought to its logical conclusion: How would quantum mechanics change in
such a space where inertia can be controlled? What happens, for example, to the uncertainty
principle when the mass of a particle approaches zero?

10. The quantization of wave-function on the (4D) -cylinder:

To describe the behaviour of a quantum-wavefunction (i) in this special geometry, the general
covariant Klein-Gordon-equation on the manifold (M,) is used. Since the time- and axis-
coordinates are open, but the angle (6) is periodic, the ansatz for the wavefunction is separated.

10.1. Ansatz of separation:

A particle (e.g. an electron or proton) is modeled as a wavepacket, which moves along the
microscopic  z-axis and at the same time rotates around the Planck-cylinder.

W(ct,z,r,0)=y(ct,z)-x(r)-e™ ,where (n€Z) represents the topological winding number
(quantum number) of the orbit.
10.2. The wave-equation with metric fluctuations:
Now let this ansatz set in the Klein-Gordon-equation

1 |7~ _uv _

v/—_q a,u(\‘/ _gg avqj)_o (38)
and use the geometrical definition of the coupling-field (@) , the term of (g,,=L%,e’") . Then
there is after elimination of angle:

-1 .8%.08° .19 2,2 —20t2
— 0 40 40 4,20 _p t, =0 39.
¢ ot° 0z or® ror el yletz)x(r) (59)

10.3. The quantised mass-eigenvalue-equation:

If the radius is fixed on the Planck-scale (r~Lp =8, >0) , the inner term collapses to an

effective dynamical mass-operator for  the macroscopic wave-function of
2

w(ct,z):[D—A;IZ((I))]w(ct,z)ZO;MZ((I)):Ln—eN(Ct’z) (40.)

2
PL

Physical consequence: The rest mass no longer is static, stiff or fixed. If the field of resonance

(®) oscillates in a positive manner, the Planck-cylinder widens or expands, the quantum steps
of the wavefunction get more narrow and move closer together. The fundamental inertia of the
particle diminishes, because the energy of the standing wave in space decreases. The electrical
charge (g=n-le|) remains as a topological invariant strictly conserved, the pure number of wave-
hills  (n)

10.4. The induced vacuum-birefringence:
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If the subharmonic field of resonance is active, the vacuum itself gets anisotrop and dependend of
direction. Since the magnetic field is generated by the clipping of the metric (g,,) and the
cylinder-geometry (g,,) pulsates in resonance tact with the laboratory-wave, a macroscopic light-
beam reacts in dependence of its polarization-direction in a different way on spacetime-influence.
This phenomenon is described by the effective electromagnetic field-strength tensor (g,,) in
effective (4 D) - metric. For the propagation of light by nullgeodesics (ds*=0) the effectice
refringence-index of vacaum (n) for the two polarization-modes divides into two possible states:

Model: Parallel to torsion of Planck-cylinder (E||z—axis)
Light, which electric field oscillates exactly parallel to macrosopic axis of the cylinder, couples
directly to the spacetime-like clipping induced Vectorpotential of:

GoolA,)in | (DA)=V1+K,P—K,A; . (41a.)

Mode2: Orthogonal to torsion of Planck-cylinder: (E_Lz—axis) : Light, which resonates only
crossways at right angles, experienced only the radial and timelike curvature but is blinded for the
spacetime-like rotation of the cylinder, doesn’t couple to this:

N (D)= 14K, D . (41b.)

The equation for Bi-refringence (An)

The difference of the refringence index determines how strong the vacuum changes the polarization

of light. By subtractiollg of both ,Eerms and a Taylor-developement for the medium of resonance there

is: An:nrect_n Il N72A§:2L22 (90(9)2 . (42)
PL

Because by subharmonic coupling the term (g,,) influences the energy-momentum tensor by

quadratic power the vacuum changes, caused by the resonance-conditions to a macroscopic crystal

of pure spacetime.

Practical proof of detection: Send a linear polarized test-laser through the resonance-zone and its

polarization experienced an elliptic distortion. The effect is directly proportional to quadratic power

of the spacetime-like torsion (g,,)’

This assumption exactly delivers an experimental criterium to test in laboratory work, if the

Planck-cylinders really react on the artificial wave of resonance resp. if the model can be taken

seriously.

11. The crucial experiment (if yes or no):

Here now is the detailed design for a laboratory experiment that could demonstrate the
subharmonic resonance of the Planck cylinder and the resulting vacuum birefringence and inertial
change using high-power lasers available today or in the near future (such as the systems of the ELI
— Extreme Light Infrastructure or the European XFEL). Called now this setup is the SPLIT-
experiment (Sub-harmonic Planck-scale Laser Induction and Trajectory-modulation). This
experiment decides, if all is just but fine theoretical physics or if nature has realized such a crazy,
ridiculous, and unbelievable possibility of experience.

11.1. Principle of the experimental setup shows, that the experiment requires three main
components:

1. The resonance driver (pump laser): Two phase-locked, high-power X-ray lasers (XFELSs) that
collide in a vacuum.

2. The geometry detector (probe laser): A high-precision, linearly polarized continuous-wave probe
laser in the optical range.
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3. The inertial probe (interferometric trap): A magnetically levitated nanoparticle (e.g., a silica
sphere) at the center of the collision point.

Procedure:

1. Generation of the standing wave: The two X-ray lasers with physical datas of
(wavelength A, ~ 10" m; frequency W, ~ 10°°Hz) are superimposed in such a way that they form
an extremely dense, standing electromagnetic wave at the focus. Although (w,) is far below the

Planck frequency, the enormous field strength ($>10"°V/m) forces the nonlinear frequency
multiplication (N:@,= @) across the intermediate field (®)

2. The measurement: The optical test laser is fired through the focus exactly orthogonal to the axis
of the standing wave.

3. The signal: Without resonance, the vacuum remains isotropic. As soon as subharmonic resonance
begins, the Planck cylinder (g,,) pulsates and spacetime rotates (g,,) . The vacuum becomes

birefringent. The downstream polarimeter measures a phase shift (ellipticity) of the test laser:

Ancc(g 0 e)Z
This signal fluctuates exactly with the modulation frequency of the pump lasers.

4. Experimental setup for detecting the change in inertia:

A nanoparticle (r~50nm) , levitated by optical tweezers or magnetic fields, is located at the
same focal center.
Procedure:
1. The inertia gradient: The intensity of the two colliding X-ray lasers is modulated such that the
standing wave acquires an asymmetric profile. This creates a spatial gradient of the coupling field,
0,(®) , within the focal region.
2. Excitation of the probe: The nanoparticle is set into controlled mechanical oscillation (jitter) by
means of a weak, high-frequency alternating electric field. The resonant frequency of this
mechanical oscillation depends directly on the inertial mass (m,) of the particle.
3. The signal: As soon as the subharmonic laser resonance is trlggered the protons and electrons

w1th1n the nanoparticle would change their effective mass (m r=Mpe

The particle's natural mechanical frequency shifts abruptly (frequency shift).

Simultaneously, due to the gradient (8,®) , the particle experiences a net inertial drift (kinetic
momentum without the application of an external mechanical force); this is recorded as a positional
change in the nanometer range using an ultra-precise laser interferometer.

4. Critical parameters and measurement challenges:

Phase coherence: The greatest technical hurdle is that the two XFEL beams must be
synchronized with phase coherence at the attosecond level. Only when the wave crests of the
laboratory wave align perfectly do the nonlinear terms in the energy-momentum tensor add up to
the Planck-scale.

Thermal noise suppression: Despite the extreme vacuum, the X-ray radiation generates scattered
radiation that can heat the nanoparticle and induce thermal drift (Brownian motion). Consequently,
the inertial signal must be precisely filtered to the lasers' fundamental pulse frequency using lock-in
amplifiers.
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Conclusion of the experiment:

If the SPLIT experiment — at a specific, precisely calculated frequency combination — were to
reveal a sudden flash in the polarimeter (birefringence) and a synchronous frequency

shift of the vibrating particle (change in inertia), this would constitute direct

experimental proof that:

1. At the Planck scale, our universe is composed of (4D) - cylinders.

2. Inertia and electromagnetism are purely geometric, manipulable properties of spacetime.

3. If there is no empirical evidence, then this theory here is garbage.

12. The theoretical data plot:

This plot is simulating the exact mathematical behavior of the measured data (vacuum birefringence
and inertial shift) as the laboratory laser frequency (w,) approaches the precise subharmonic
resonance condition. Since the intermediate field (®) is driven by a highly nonlinear resonance
cascade, the curves do not behave like classical, broad Lorentzian curves. They exhibit an extremely
sharp, steep threshold effect (vacuum phase transition).

12.1. Mathematical description of the curve profiles:

When the frequency of the pump lasers is varied in the kHz range around the theoretical
subharmonic point (A @, = ®,— Oypmanee/ N) » the two measurement channels exhibit the following
characteristics:

Channel A:

1. Ellipticity (vacuum birefringence (An)

2. Off-resonance (A w;2+1.5kHz) : The curve remains flat at zero. The signal completely is
hidden within the vacuum quantum noise (Schwinger effect background).

3. The Planck cylinders behave rigidly. On-resonance (Aw,=0) : As soon as (N) -th order
N) . At exact
resonance, the birefringence jumps to a measurable value of (An~10"**) . This is detectable
using state-of-the-art polarizers (such as those used at XFEL facilities).

Channel B:

Mechanical frequency shift of the particle (Am/m,)

1. This channel behaves in exact proportion to Channel A, since the change in inertia is directly
controlled by the same coupling field (®)

2. At the resonance frequency, the detector interferometer registers a sudden "drop" in the
mechanical natural frequency of the levitated nanoparticle. The inertial mass decreases locally by
up to p~(0.5%) . The particle suddenly behaves more agilely, as if it had lost mass — which,
geometrically speaking, it has within this spatial segment.

3. Characteristic properties of this diagram:

phase rigidity sets in, the curve shoots upward with a mathematical power of ((F 2)

3.1. Extreme narrow-band nature (Ultra-high Q-factor): The full width at half maximum (FWHM)
of the resonance peak ranges from a few hertz to kilohertz signal. This means, that if the frequency
of the laboratory lasers deviates by even a millionth of a percent, the resonance cascade collapses
and the signal vanishes immediately.

3.2. Symmetry: Since this involves an energetic excitation of the "breathing mode" (g,,) , the
curve is perfectly symmetrical and centered on the zero point of the resonance condition.
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With this theoretical dataset, the physical model of the (4 D) - cylindrical spacetime

has now been fully calculated — from the pure metric right through to a concrete laboratory result.
12.2. Now there can examined the implications of this model for cosmology:

Could the slow decay or fluctuation of this intermediate field (@) in the early universe explain
dark energy or inflation?

Nonlinear optics and parametric resonance as analogons in the model:

I. The real-world source: In laser physics, crystals are used to generate a much higher

frequency from a low laser frequency via nonlinear effects (harmonics) — for example, frequency
doubling.

II. The modification: There is applied this established optical method to the vacuum itself.

In the model, the field (@) acts like a nonlinear "spacetime crystal" that

up-converts the subharmonic frequencies of the laboratory lasers to the Planck frequency.

13. The cosmic description-what follows for spacetime:
What does this mean for the cosmos (inflation or dark energy)?

When this model is applied to the early universe, it provides a strikingly elegant explanation for
two of cosmology's greatest mysteries:

13.1. Cosmic inflation:

Shortly after the Big Bang, the Planck cylinders in the model had not yet stabilized. If the coupling
field (®) underwent extremely high-energy fluctuations at that time, it would have generated
immense negative spacetime tension (vacuum pressure). This caused space to inflate exponentially
in a fractal-like explosion — in this model, cosmic inflation arose from the
"first breath” of the (4 D) - cylinders.

13.2. Dark energy:

Today, the field (@) has settled almost completely into the minimum of its potential. However,
it still exhibits minute oscillations at the Planck scale (quantum fluctuations of the cylinder radius).
This tiny residual oscillation generates a constant, homogeneous energy density within the vacuum.
This is precisely what is measured today as dark energy, which drives the accelerated expansion of
the universe, the cosmological constant.

To mathematically describe the early pulsations of the Planck cylinders within the context of
cosmological evolution, there is applied the (4D) - cylinder model to the Friedmann-Lemaitre-
Robertson-Walker (FLRW) metric. In the early universe (near the Planck era), the radius of the
cylinders is not rigid; it interacts dynamically with the macroscopic expansion of space. The
"breathing" of the cylinders directly drives the cosmological phase of inflation via the coupling field

(@) and leaves behind a relic that today interpreted is as dark energy.

13.3.The modified cosmological metric:

For a homogeneous and isotropic universe, extended now is the flat FLRW metric to include a
cylindrical degree of freedom. The macroscopic scale factor of the universe is denoted by (a(t)) .
The line element in terms of cosmological time (t) then is decribed by:

dsZz—c"’+a(t)2{dzz+dr2+L§Le2q’(‘)HZ]
Here, be assumed that the coupling field (®(t)) depends only on cosmological time (t)
during the early phase (cosmological principle on a macroscopic scale).

13.4. The effective Lagrangian density and the potential:
The dynamics of the early universe are governed by the Einstein-Hilbert action, which
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generates an effective potential [V (CI))] for the coupling field through the
reduction of the cylinder geometry. The Lagrangian density L of the field is:

L=v—g %auq)a“q)—v(q))] 43)

In the Planck era, the potential (V (®)| is determined by quantum-geometric effects arising from
the cylinder topology itself. A realistic model for the self-preservation of the cylinder yields a
Higgs-like or exponential potential:

V(®)=V,le*"=2¢*"+A, (44.)

1. The minimum (®=0) : Here, the cylinder is stable at (g,,= LiL) .The potential takes the
value (—V,+A,) at this point.

2. The high-energy phase (®<0) : If the cylinders were compressed in the extremely early
universe (®) negative, the potential V (®)oce™*®  shoots up to enormous values.
3. Cosmological equations of motion (Friedman and Klein-Gordon):

From the variation of the action, the modified Friedman equations and the evolutionary equation of
motion for cylinder pulsation are derived. The field equation for cylinder pulsation:

. . oV(D
O+3H(t)d+ a<(1> ):0 (45.)
Hit ):% is the Hubble constant.

The term (3H®) acts like cosmic friction, which arises from the macroscopic expansion of
space and dampens the pulsation of the cylinders.

The first Friedman equation (drive of expansion):

REPSIAES (46.)

matter
2

a

a

* 8xaG
3¢

H’=

Mathematical cascade: From pulsation to inflation:

In the state immediately following the Big Bang, the field (®) is located far from its minimum
(e.g., strongly negative, cylinder extremely compressed).

1. Slow-roll phase (exponential inflation): Since the potential for negative  (®) is extremely
steep and high, the value V (®) dominates all other forms of energy. As long as ®° <V (®) ,
the following holds:

H*~ 83”? V (® )~ constant (47.)
c
The solution to this equation is an exponential expansion of macroscopic space:
a(t)=a,e"" (48.)

The universe expands in a fractal-like manner within fractions of a second. The driving force is the
enormous elastic tension of the compressed Planck cylinders, which are attempting to expand.
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2. Damped Oscillations (Reheating): As soon as the field (®) rolls towards the minimum
(®=0) , it begins to pulsate around this point. The mathematical solution for ~@(t) in this
phase is a damped oscillation:

_—SHI

(D(t)Nq)Oe ’ 'Cos(a)cylinder't) (49)

The frequency of this primary pulsation is close to the Planck frequency:

2
= %Nloﬁrad/s.

cylinder —

Through cosmic friction (3H®) , the energy of the wildly pulsating cylinders is released directly
into macroscopic space. This process corresponds mathematically exactly to the reheating of the
universe: The mechanical vibrational energy of the spacetime cylinders decays into the first
elementary particles of standard QM matter model (quarks, electrons, photons).

3. The Present-Day Relic - Dark Energy:

Once the pulsations have subsided, the field freezes at the global minimum of (®=0) .However,

due to quantum mechanics, the field can never come to a complete standstill (zero-point energy of

the cylinder vibration). A tiny, constant residual value of the potential remains in the vacuum:
V(d=0)=A,

In the Friedmann equations describing the present day, this minimal, quantum-mechanical residual

jitter of the cylindrical geometry acts exactly like the cosmological constant (A) . It drives the

slow, accelerated expansion of the universe that is observed as dark energy.

With this cosmological elaboration, the model comes full circle:

The cylindrical metric not only describes electromagnetism in the laboratory but also provides the
dynamic engine for the origin and growth of the entire universe.

When Planck cylinders pulsated wildly in the extremely early universe before being dampened by
cosmic expansion, these high-frequency vibrations of geometry must have shaken space. They left
behind an unmistakable cosmic legacy: primordial gravitational waves. Because this pulsing
occurred directly on the Planck scale, the resulting stochastic gravitational wave background
noise is fundamentally different from the waves we expect from classical inflationary theory.
Here is the mathematical elaboration of how these primordial pulsations were converted into
gravitational waves and what their distinctive footprint looks like in the present-day universe.

4. Mathematical coupling to tensor perturbations (gravitational waves):

Gravitational waves are mathematically described as tiny, transverse, and traceless perturbations
(hij) of the macroscopic spacetime metric. In the described micro-"cylinder world," the

pulsating scalar field (CD (¢ )) couples directly as a source into the propagation equation for

these tensor perturbations.

The modified wave equation for the primordial gravitational waves is:
2
- N C 2 _ anisotropic
h;+3H (t)h;— t V*h;=16 2G-II;"*"""[ D] (50.)

2
a(t) o
The source term on the right-hand side, (IT;"*"*) , is the anisotropic

shear stress tensor, generated directly by the rapid temporal changes and gradients of
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the cylinder pulsations:
anisotropic 1
[yenisetrop [q>]ocai®ajq>—§aij(Vq>)2 (51.)

U]

Each time the field (@) oscillated around its minimum during the "reheating" phase
(@ occos (@yingert)) » it emitted high-energy gravitational waves into macroscopic space.

5. The characteristic peak in the energy spectrum (Q,,)

The energy spectrum of gravitational waves in the cosmos is measured via the dimensionless
quantity Q. (f) . It indicates the energy density the universe possesses in the form of
gravitational waves per frequency interval. While standard inflation predicts a flat, almost
frequency-independent spectrum, the coordinated legacy of the cylindrical pulsations produces an
extremely distinctive feature: a monstrous resonance peak at extremely high frequencies.

Calculation of today's peak frequency:

The original frequency of the waves was directly in the range of the Planck frequency
f~(10¥Hz) . Due to billions of years of cosmic expansion, the light, and consequently the

gravitational waves, have been redshifted to an extreme degree.

The redshift factor z,,, from the Planck era to the present day massively stretches the

wavelength. The frequency at which we should measure this peak today is calculated as:

W
fpeak:2ﬁ(%NlonHZ;...;lo12 Hz (52)
. VA

This peak lies in the gigahertz to terahertz range and therefore in principle is a measurable object
to neglect or verify this theory.

reheat)

How to detect the "fingerprint" of the cylinder world:

Conventional detectors such as LIGO, Virgo, or the planned space-based interferometer LISA
are completely blind to these frequencies, as they were designed for the low-frequency ranges
(Hz to kHz) associated with merging black holes. To detect the primordial pulsations of the
cylinder world, a completely new class of experiments is required — currently being
researched under the heading of UHF-GW (Ultra-High-Frequency Gravitational Waves):

1. Magnon detectors and microwave resonators:

When a high-frequency gravitational wave from the Planck era encounters a strong static magnetic
field in the laboratory, it transforms (via the inverse Gertsenshtein effect) into a real electromagnetic
photon (microwave). This photon can be precisely measured within superconducting cavities.

2. Optical levitation: Similar to the suggested SPLIT laboratory setup, tiny particles suspended in
optical traps can serve as resonators. The GHz gravitational wave causes the nanoparticle to
oscillate, a motion that is read out via interference signals.

Final Conclusion:

If, in the coming decades, astronomy gains the ability to scan the stochastic gravitational-wave
background in the gigahertz range and discovers this precisely defined resonance peak, the mystery
of the Big Bang would be solved. It would prove that the birth of space was a rhythmic, high-energy
surge of microscopic (4D) - cylinders — whose residual energy can now be harnessed in the
laboratory as electromagnetism.

Appendix 1.
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To describe subharmonic coupling with mathematical precision, employed is a nonlinear extension
of the energy-momentum tensor. In this system, the intermediate field (®(x)) acts like a
nonlinear crystal in optics, bridging the gap between the macroscopic laboratory wave and the
microscopic Planck oscillation.

1. The mathematical principle: Nonlinear mixing:

When a macroscopic electromagnetic wave with the laboratory frequency (w,) (e.g., in the X-
ray or terahertz range) interacts with space, it excites the intermediate field (®) . Due to the
nonlinear nature of the (4D) - cylinder metric, higher harmonics are generated.
The field (@) can be expressed as a power series of the macroscopic field strength  (F,,,)

D=y F,  F""+ 2 (F, F"")+... (Al)
where ( X(N)) represent the nonlinear susceptibilities (coupling strengths) of space.
When injected is a wave with frequency () , the high-energy (N) -th order term generates
an induced frequency directly at the Planck scale:

Oinguced=N " O (A2)
If this induced frequency exactly matches the Planck frequency (N:®,= ®emame) » the Planck
cylinder enters into resonance.

2. The modified energy-momentum tensor (T,,)

Resonance causes the energy of the laboratory wave not simply to dissipate linearly, but rather to be
fed directly into the geometry of the cylindrical metric. The complete energy- momentum tensor
T,, in the Einstein-equations splits into three interacting components:
__ EM , m® li
T,=T,,+T, +T."" (A3.)

uv
EM
uv

1. The purely electromagnetic component (T, ) . This is the classical Maxwell tensor of the used
laboratory wave:

FyaFva_%gquaﬁFaﬁ

2. The intermediate field component (Tfjv) . It describes the kinetic and potential energy of the
resonating mediating field:

Ty=0,P avcp—g,”(%aacb a“cb+v(c1>)) (A5.)

em_ 1

T,uv _m (A4)

coupling )
uv

3. The subharmonic coupling tensor (T

This is the crucial term. It mathematically describes how energy from the
laboratory field deforms the geometry of the cylinder via the (N) -th harmonic

of the intermediate field:
N

K O(F zF Y (A6.)

i w
coupling __ L
T =Guv (

uv v
: wresonance

1. (k) :The fundamental resonance constant of space.
2. (F apF “"\V' . Describes the high-energy, non-linear compression of the laboratory wave.
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N
)
3. (g—=—) : The scaling factor. It shows that the coupling increases extremely sharply the

resonance

more precisely the phase of the laboratory wave is tuned to an integer multiple (N) of the Planck
frequency.

3. Impact on spacetime (the Einstein equation):

If substituted is this tensor into the Einstein field equation, seen is the direct geometric
consequence of subharmonic resonance:

N

:% -K-@-(FaﬁFaﬂ)N

uv 4

C

G

(0))

resonance

w
EM D L
T,uv +T;¢v+gy V‘(

(A7.)

Once the phase and frequency conditions of the laboratory wave are perfectly synchronized, the

coupling term becomes dominant. It forces the metric components (g,,) (spacetime twist) and
(gpe) (cylinder radius) to undergo a macroscopically measurable change in amplitude.

This means that spacetime becomes locally unstable and malleable because the macroscopic wave

directly controls the microscopic Planck structure via the (N) -th order mathematical cascade.
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15. Non-scientific comment:
- Only the crazy has the ability to succeed - proverb

- I don't believe in this theme myself, but in order to fully assess the situation, everything had to be
said in detail. - A.E. Poe

16. Verification:
This paper definitely is written without support from an Al, LLM or chatbot like Grok or Chat GPT

4 or other artificial tools. It is fully, purely human work in every universe.

© 2026-06 by H.Déring, TU-Berlin, Germany.
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	A particle (e.g. an electron or proton) is modeled as a wavepacket, which moves along the microscopic z-axis and at the same time rotates around the Planck-cylinder., where represents the topological winding number (quantum number) of the orbit.

