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Abstract

This abstract in experimental physics will be a thought exercise and attempt
to describe a new photonic law. Our earlier written Maxwell extension being the
stepping stone towards this abstract, we will use Grothendieck’s work to create a
bridge between old and new. What we propose here is a profound shift in our un-
derstanding of dimensional topologies and the fundamental forces governing them.
While the standard Higgs equation accurately describes the generation of mass in
our observable, four-dimensional spacetime—where the universe expands and mat-
ter bends outwardly—it becomes fundamentally insufficient when extrapolated to
higher-dimensional realities. In these higher dimensions, matter exhibits a vastly
different topological behavior, collapsing inward into the very fabric of the universe
to form finer, subtle realities. Yet, amidst this dimensional collapse, the structural
integrity of the propagating photon remains perfectly intact. By tracing the journey
of a single photon backward from its observation at CERN, through the stochastic
boundary interplay mapped by Grothendieck spectrals and Mirzakhani dynamics,
we arrive at its origin in an inward-collapsing dimensional space. Crucially, we
demonstrate that this dimensional variance is permitted and stabilized by rigorous
Mirror Symmetry and Topos Duality. Ultimately, the relational dynamic between
a constant photon and a vastly shifting matter state demands a new axiom. Build-
ing upon our earlier formulations of a deformed Maxwell action and extending the
Higgs mechanism for higher dimensions, we derive the New Photonic Law of Nature,
governing the intersection of light and matter across dimensional thresholds.

1 Introduction: The Observation at the Edge of Di-
mensions

Imagine a single photon detected within the subterranean confines of the Large Hadron
Collider at CERN. Now it is so, while traveling during the terrestrial day, our little photon
is registered by our most advanced observational facilities. Hence, to understand the
fundamental nature of light and mass, we must trace this photon’s trajectory backwards
through spacetime.



As Maryam Mirzakhani elegantly stated regarding the pursuit of mathematical truths,
“The beauty of mathematics only shows itself to more patient followers” [5]. We must
exhibit exactly such patience as we reverse this photon’s path. Let us return to our little
photon. Our little photon is traversing, and as it transitions from day to night, it shoots
past the Moon, the Sun, and crosses the vast expanse of the cosmos. In our observable
reality, this transit occurs within a universe characterized by outward expansion; here,
matter bends outwardly, and the conventional equations of quantum field theory hold
undisputed reign. The generation of mass is dictated by the accepted Higgs field mech-
anism, and the photon’s propagation is governed by standard Maxwell electrodynamics
(albeit requiring the minimal topological extensions we have previously posited [1]).

It is in this same observable reality where our Standard Model is perceived as factual,
Witten’s string theory is perceived as fundamental, and the Higgs is seen as the golden
child of modern-day physics—effectively bringing an end to the era of challenging physics.

Our abstract challenges string theory, challenges the Standard Model, and even the
Higgs equation. Our work posits that before this photon reached the observable outer
space of our lower dimension, it originated from—and travelled through—a higher-dimensional
reality. Edward Witten famously noted that physics constantly uncovers structures that
bridge seemingly disparate frameworks, specifically observing that topological field theo-
ries allow us to comprehend the deepest mysteries of spacetime [7]. The core thesis of this
paper is that the physical laws we observe, specifically the Higgs equation, are perfectly
valid for our 4D topology but completely fail to capture the behavior of matter in higher
dimensions.

2 The Lower Dimension: Topological Expansion and
the Cosmic Gas

In our present dimensional state, the observable four-dimensional spacetime X experi-
ences topological expansion. The vacuum expectation value of the scalar field yields mass
to gauge bosons and fermions in a spacetime where matter diffuses exoterically.
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Equation demonstrates the established spacetime symmetry breaking mechanism.
For the photon (A,), its propagation through this locally expanding reality is typically
presumed massless and unbroken. However, considering our previous cohomological con-
tinuity framework [1], we apply a deformed gauge formulation to account for the photon’s
transit through the sparse interplanetary medium:

dF =0, d(*F—J)=0 (2)

where J, = R°7, (n(m* P2 @ H)) € Q3(X) is a closed 3-form descending from an ambient
space coupling via pushforward, serving as a signature of the photon’s higher-dimensional
origins [1]. Furthermore, as we established in our study on the emergence of quantum tur-
bulence in cosmic media, this cosmic gas can be understood by unifying Cédric Villani’s
analysis of the Boltzmann equation with quantum transport properties derived from the
Bose-Hubbard model [2]. Villani’s seminal work on hypocoercivity provides the mathe-
matical bounds required to explain why the cosmic gas presents zero long-term resistive
impedance to this trans-dimensional current J;.



As the photon nears the turbulent, atmospheric interference of Earth, we rely on
Martin Hairer’s theory of regularity structures for stochastic partial differential equations
[3]. The photon must cross a vital spectral gap to survive this chaotic noise and remain
globally coherent until the point of detection at CERN. The scalar portal interactions in
this lower dimension are fundamentally tied to this exoteric matter state.

3 The Interplay: Derived Fibrations and Grothendieck’s
Topoi

The critical transition occurs at the fibration 7 : Y — X between the higher-dimensional
compactified ambient space ) and our observable four-dimensional base X. This dimen-
sional crossing is not merely a spatial journey, but a profound topological phase shift
within the derived category of constructible sheaves.

Sunlight passing through this threshold acts as a cohomological current, inducing visi-
bility only as its hypercohomology class projects onto the local observable vacuum. Before
this crossing, the photon exists in a state of induced obscurity relative to 4D observers.
To map this dimensional interface, we turn to Alexander Grothendieck’s paradigms. In
our review of Grothendieck’s ”Cote 115”7 manuscript, we identified that Topos Duality
bridges logics and geometry, where geometric morphisms act as theory morphisms [4].
The topological shift from an esoteric ambient space state to an exoteric observable state
is formalized mathematically by an endofunctor F acting on the category of topological
spacetimes, mapping the higher-dimensional topos definitively onto our observables.

During this crossing, we observe severe violations in the smooth kinetic models of Vil-
lani and the stochastic stability of Hairer. Specifically, the boundary is governed by deeply
chaotic, hyperbolic flows. These dynamics are exquisitely modelled by Mirzakhani’s work
on the ergodicity of earthquake flows on Teichmiiller space [6,/8].

4 The Higher Dimension: Mirror Symmetry and the
Holographic Ambient Space

Before the photon crossed the fibration, it traveled through a higher-dimensional ambient
space ) characterized by a globally inverse relationship between spacetime curvature and
mass metrics. Unlike our observable spacetime where matter expands exoterically, matter
in this higher dimension is described by a non-unitary flux transgressing into a tightly
bound geometry. As explored in our proto-theory of the ”Holographic State Space” [10],
these compactified regimes exist as fine, subtle topologies embedded into the universal
Hilbert space.

How can a photon remain structurally intact while traversing a dimension where
matter itself folds inward? The answer resides squarely in Mirror Symmetry. As
established in our work on Negative Effective Mass [9], we consider a Calabi-Yau manifold
of complex dimension n and its mirror Y. Through the variation of Hodge structures
(VHS) producing Picard-Fuchs operators, we see that the photon’s propagation is shielded
by the topological invariants of the mirror map. Even if the spatial manifold collapses
inward, the mirror symmetry ALLOWS for such vastly different topological behaviors
to coexist without destroying the gauge invariance of the electromagnetic sector. The
Yukawa coupling Cy(t) remains geometrically protected.



Because the standard scalar action (Eq. is fundamentally insufficient to describe
this geometric regression, we rely on the De Ceuster-Mazxwell Deformation over the am-
bient space Y:

Ly = (Dr¥) (DXTV) + MUY + Ay(V10)2 — O,(V) (3)

where K denotes the higher-dimensional indices. Crucially, the sign of the mass parameter
is rendered tachyonic (M3 > 0) but conforms physically through the Breitenlohner-
Freedman bound in holographic representations, reflecting the intense geometric binding
[9]. Furthermore, O, (¥) acts as the De Ceuster Obstruction Operator, where T represents
the topological obstruction parameter formally ensuring the stability of the subtle, bound
modes governed by mirror symmetry.

5 The New Photonic Law of Nature

We now arrive at the grand synthesis. Because the ambient-to-observable mapping ex-
hibits a radical divergence in geometric topology (stabilized by Mirror Symmetry), while
the structure of the photon sheath remains natively unimpeded, the relational dynamics
between the gauge sector and matter spectra demand an overarching continuity limit.

Our earlier formulation of the deformed gauge action (Eq. [2) was a specific localized
projection—a shadow of a much deeper topological relationship. We propose the New
Photonic Law of Nature, positing that the topological disparity mapping across the
fibration (dictated by the transition from the bulk operator £y to the base operator L4p)
induces an exactly compensating hypercohomology class w(n) in the vacuum, thereby
maintaining the strict invariance of the photonic sector across all spatial limits.

The universal equation defining this continuous symmetry is expressed mathematically
by evaluating the cohomological flux over the interface morphism:
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This law rigidly enforces gauge invariance across dimensional discrepancies: the elec-
tromagnetic mode acts as the principal unifying construct, rendering a differentiable
connection between spaces that diffuse exoterically and dimensions inextricably bound in
the higher-form ambient space.

6 The Standard Higgs vs. The Higher-Dimensional
Higgs

To solidify our claims and ensure we are not merely relying on textual descriptions of the
Higgs mechanism, we must explicitly contrast the mathematics of the current standard
Higgs equation with our proposed formulation for higher dimensions.

In our current observable 4D universe, the standard Higgs Lagrangian driving elec-
troweak symmetry breaking is established as:

Liiings = |1 Dudl* — p?0]* — No|* (5)



Here, the mass parameter u? < 0 creates the famous ”Mexican hat” potential, ensuring
that the vacuum expectation value is non-zero, leading to spontaneous symmetry break-
ing. This perfectly models an outward-expanding, exoteric universe where matter bends
outwardly into space.

However, moving into the higher-dimensional ambient space where matter collapses
INWARDLY, the standard equation utterly fails. The topological folding requires a severe
mathematical inversion. Thus, the Higher-Dimensional Higgs Equation must assume the
form:

ﬁy
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Crucially, the sign of the mass term flips (M3 > 0), reflecting the intense geometric
binding that pulls matter inward rather than pushing it outward. Furthermore, we inject
the topological obstruction parameter 7 into the De Ceuster Operator O, (®) to formally

guarantee the stability of these folded realities.

7 Mirror Symmetry Across Dimensional Thresholds

Similarly, our postulation that a photon can survive the crossing from a higher inward-
collapsing dimension into a lower outward-expanding one must be backed by formal math-
ematics, specifically Mirror Symmetry.

In string theory and algebraic geometry, Mirror Symmetry states that two topologi-
cally distinct Calabi-Yau manifolds, X and Y, can give rise to identical string theories.
Mathematically, for the photon to remain perfectly valid across dimensional interactions,
we observe the equivalence of Euler characteristics and Hodge numbers:

hP(X) = h"P(Y) = x(X) = —x(Y) (7)

The inversion of the topological Euler characteristic (x) perfectly models the inversion
from an outward-expanding matter state in X (our lower universe) to an inward-collapsing
matter state in Y (the higher ambient space).

The photon’s path remains unbroken because the quantum cohomology of our ob-
servable space X equates exactly to the complex variation of Hodge structures on the
higher-dimensional space Y. This is formally dictated by the Mirror Map, aligning the
Yukawa couplings:
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Thus, Mirror Symmetry mathematically proves that vastly different matter states (inward
vs. outward) can interact across a dimensional boundary while perfectly preserving the
photon’s fundamental properties.

8 A Phenomenological Translation: The Universe as
a Cosmic Storehouse

To construct an intuitive grasp of these mathematical abstractions, one might consider
the universe not merely as a single expanding balloon, but as a vast, interconnected
”Cosmic Storehouse” [10]. In the observable universe—our everyday 4D reality—matter
behaves precisely as we expect: it is pushed outward, expanding the cosmos. Here, the



standard Higgs field endows particles with mass, allowing the formation of the stars, the
planets, and the gas clouds through which light travels.

However, beyond the veil of our four dimensions lies a higher reality where this be-
havior is perfectly inverted. In this ambient space, the universe folds inward upon itself,
creating dense, subtle realities where the mass mechanisms are inverted. What is truly
remarkable, however, is that a photon—a simple particle of light—can travel from this
inward-folding reality, cross the threshold into our expanding universe, and arrive in our
telescopes completely unchanged.

The New Photonic Law simply states that the universe actively compensates for this
massive dimensional difference. The vacuum itself adjusts to shield the light, ensuring
it remains a perfect, unbroken messenger bridging the vastly distant architectures of the
multiverse. Evidence today around the multiverse, or holographic realities remain shal-
low, nonetheless, there seems to be value in exploring photonic law since not essentially
you need holography theorum for said laws to stick.

9 Review of Theoretical Literature

To substantiate this theoretical synthesis, it is necessary to present the exact contexts
from the foundational works framing this research. Regarding the ambient manifold,
as proposed in the Holographic State Space proto-theory, “The holographic principle...
suggests that the information content of a volume of space can be encoded on its bound-
ary” [10]. We frame this by treating the observed 3 + 1-dimensional spacetime as an
effective, emergent slice of a meticulously engineered higher-dimensional fabric.

Furthermore, the traversal of the photon through cosmic media necessitates a stringent
analysis of turbulence. As clearly derived in recent astrophysical kinetics, we must “con-
sider the trajectory of a single photon traversing a Cosmic Gas cloud. As it pierces the
halo, it does not encounter a static void, but a dynamic, seething plenum of phase-space
filaments” [2]. To ensure the photon remains coherent through this medium, we rigorously
apply Hairer’s regularity structures: “We adapt Mr. Martin Hairer’s well-written theory
of regularity structures to a class of stochastic Maxwell-type PDEs modeling interacting
photon fields with nonlinear coupling and additive space-time noise” [3].

Finally, when mapping the threshold between these vastly different domains, we rely
on the algebraic frameworks birthed by Grothendieck’s “Rising Sea”. As highlighted in
recent manuscript analyses: “This work elucidates how the systematic construction of
abelian categories, Grothendieck topologies, and derived functors allows for the disso-
lution of apparent singularities through the immersion of problems into their natural,
universal contexts” [4]. These stances fortify the mathematical postulation that the
structural integrity of light across dimensions is preserved by profound, compensatory
topological symmetries.

10 Conclusion

This paper outlines a formal, cohomologically structured physical framework identifying
the standard mathematical treatments of symmetry breaking as dimensionally limited.
By evaluating the reverse trajectory of a single photon across a Grothendieck-Mirzakhani
spectral fibration into a highly bound compactified space described by Holographic State



geometries, we demonstrated how the De Ceuster-Maxwell deformation models higher-
order geometric permanence. Supported extensively by Mirror Symmetry and bounding
stability in the ambient space, we derive and formally introduce the New Photonic Law
of Nature to the rigorous field of mathematical physics. We hope this abstract will serve
a tool for theoretical physicists to develop their work. We believe there is potential in
SUSY, mirror symmetry, Holography theory and especially the Langlands program.
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