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Abstract

We present a unified theoretical framework (”UPCB”) that integrates trends in Physics, Chemistry,
and Biology into a single Quantum Network Model. Departing from the point-particle paradigm of
the Standard Model, we propose that fundamental entities are nodes in a quantum information
processing network, emerging from a ”Quantum Computing” substrate (2+2→ 3+1 Hopf fibration).

Key unifications include: (1) The Wilsonization of the Gauge Theory, identifying the Electron as
a time-like ”T-quark” and unifying the lepton and quark sectors; (2) The topological unification
of bonds, where chemical (covalent/ionic) and nuclear (Masonic) bonds are shown to be isomor-
phic graph connections distinguished only by the genus of the interaction (Grothendieck’s Dessins
d’Enfant); and (3) The identification of Chirality Induced Spin Selectivity (CISS) as the macroscopic
manifestation of the fundamental gauge chirality.

We argue that the emergence of Life is not accidental but mandated by the ”diode-like” rectifica-
tion of quantum information flow through chiral centers, challenging the traditional thermodynamic
view of entropy in self-organizing systems.

1 Introduction

Recent progress in quantum physics, leads to an conceptual advancements upgrading the regarding
the Standard Model, including unification of fundamental interactions, fermion-boson unification via
a Network Model approach to interactions, and to clarification regarding the emergence of Space-
Time-Mater from Gauge Theory integrating Quantum Computing viewpoint.

Extending the scope of modeling interactions from Elementary Particle Physics to Chemistry,
provides a unified language and framework for quantum systems and their interactions, with feedback
allowing to further develop the Standard Model in Elementary Particle Physics.

The article is a continuation of the unifying approach started in [55], with electrons (or rather
orbitals and chemical bonds) and mesons treated on an equal footing, separate from baryons which
are the only “matter particles” (various geometries and excitations of nucleon).

Prospects of a Universal Paradigm emerges, and to begin understanding that, contrary to the
ingrained mentality resulting from the 2nd Law of Thermodynamics, life is mandatory to emerge and
complexity of the universe increases acquiring more levels to its hierarchy of structures, to be reported
elsewhere.

2 The Quantum Network Model

The unification of Physics, Chemistry, and Biology proposed here rests on a fundamental shift in
perspective: replacing the point-particle paradigm of Quantum Field Theory (QFT) with a Quantum
Network Model. In this framework, the fundamental degrees of freedom are not isolated particles,
but nodes and links in a quantum information processing network, governed by the flow of quantum
information (qubits).

This section details the mathematical emergence of this structure from the Gauge Theory of the
Standard Model, specifically via the formalism of Wilsonization derived from the author’s previous
work on the emergence of space-time [59].
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2.1 From Point-Particles to Gauge Networks

The Standard Model (SM) successfully classifies elementary particles but treats them as point-like
excitations of abstract fields. However, the experimental reality—specifically in scattering experi-
ments—is described by Quark Line Diagrams (QLDs). These diagrams hint at a deeper topological
reality where ”particles” are graph-theoretical objects.

We propose that the fundamental “Quantum System” (QS) is not a point on a manifold, but a
network node with internal topology, isomorphic to the Riemann sphere CP1 � S2. The interactions
between these nodes are mediated by gauge connections, which we now formalize.

2.2 The Quark-Qubit Correspondence and Wilsonization

The central mechanism of our unification is the correspondence between the qubit space (spinors)
used in Quantum Computing and the emergent space-time geometry of the Standard Model. We refer
to this process as Wilsonization, extending K. Wilson’s lattice gauge theory concept where continuous
fields are replaced by transport operators (Wilson Lines) along links.

2.2.1 The 2 + 2→ 3 + 1 Hopf Fibration

The geometric origin of the ”3+1” space-time signature lies in the properties of the fundamental
representation of the spin group. The qubit is the fundamental unit, described by a spinor in C2. The
geometry of the qubit state space is the Bloch Sphere (S2), which arises from the Hopf fibration of the
3-sphere (S3 � SU(2)):

S1 ↪→ S3 π
−→ S2 (1)

This fibration encodes the relationship between the quantum phase (S1) and the observable direction
in 3D space (S2).

At the algebraic level, the unification of the spinor degrees of freedom corresponds to the decom-
position of the complexified Lie algebra. The ”equation of dimensions” governing this emergence
is:

2 ⊗ 2∗ � 3 ⊕ 1 (2)

Here, the tensor product of a spinor (2) and its conjugate (2∗) yields the adjoint representation of SU(2),
which consists of:

• The Triplet (3): Three generators corresponding to the Pauli matrices σx, σy, σz. In our model,
these space-like generators are identified with the three color quarks (R,G,B) defining the local
spatial frame.

• The Singlet (1): The identity matrix, or the generator of the U(1) phase. In our model, this
time-like generator is identified with the Electron (or T-quark).

2.3 The Electron-Quark Unification

A major consequence of the Wilsonization formalism is the unification of the electron with the quark
sector. In the standard view, leptons and quarks are disjoint. In the Quantum Network Model, they
are components of the same gauge connection bundle.

2.3.1 The Electron as a Time-like Quark (T-Quark)

We identify the electron not merely as a lepton, but as the time-like quark (T). This identification is
consistent with the 3 + 1 splitting of the gauge generators discussed above.

• Quarks (R, G, B): Correspond to the spatial degrees of freedom (Space-like). They are confined
because spatial directions cannot be separated from the manifold they define.

• Electron (T): Corresponds to the time-like degree of freedom (the ”Quantum Clock”). It is
not confined in the same sense because time flows (monodromy) orthogonally to space in the
observer’s frame.
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Thus, the ”atom” is not a nucleus orbited by electrons, but a coherent gauge bundle where
the nuclear quarks (R,G,B) establish the spatial frame, and the electron (T) generates the temporal
evolution (phase rotation).

2.4 Network Topology: Dessins d’Enfants

To rigorously describe the ”Network” connecting these quantum systems, we employ Grothendieck’s
theory of Dessins d’Enfants (”Children’s Drawings”).

A Dessin is a bipartite graph embedded on a Riemann surface, uniquely defined by a Belyi map
f : X→ CP1. This provides a bridge between:

1. Combinatorics: The discrete structure of the network (nodes and bonds).

2. Topology: The genus of the surface (related to the number of loops/handles in the quantum
system).

3. Number Theory: The field of definition of the algebraic curve.

In this context, chemical bonds and nuclear interactions are treated on equal footing as edges in a
Dessin.

• A Covalent Bond corresponds to a specific topological gluing of the Riemann spheres associated
with two atoms.

• The Masonic Bond (nuclear interaction) is a higher-genus connection involving the color-quark
lines (R,G,B).

This topological universality explains why patterns in Chemistry (valency, bond geometry) mirror
patterns in Particle Physics (baryon vertex structure): they are both manifestations of the underlying
modular group symmetry of the network.

3 The Hierarchy of Bonds: From Nuclear to Chemical

The standard reductionist approach treats Nuclear Physics and Chemistry as distinct disciplines gov-
erned by forces differing by orders of magnitude in strength. However, in the Quantum Network Model,
forces are manifestations of network topology. Consequently, the mechanisms binding quarks into
nucleons (Nuclear Physics) and atoms into molecules (Chemistry) share a fundamental topological
isomorphism.

We propose that leptonic bonds (ionic and covalent) are topologically equivalent to nuclear bonds.
They are distinguished only by the specific gauge fibers involved—space-like quarks (R,G,B) for
nuclear matter and time-like quarks (T, i.e., electrons) for chemical matter.

3.1 Topological Universality of Interaction

In the language of Quark Line Diagrams (QLD), a bond is formed when the gauge lines of two distinct
quantum systems undergo a recoupling or sharing process. This topological event is independent of
the energy scale.

3.1.1 The Masonic Bond (Nuclear)

At the hadronic level, baryons are formed by triplets of color quarks. The interaction between
nucleons (e.g., in a Deuteron nucleus) is traditionally modeled by meson exchange. In our topological
framework, we identify this as the Masonic Bond.

A Masonic bond represents the interlocking of the quark lines between two baryons. It acts as a
”strong” graph connection where the internal color lines (R,G,B) participate in the networking. The
stability of the nucleus arises from the high connectivity (genus) of this sub-network.
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3.1.2 The Leptonic Bond (Chemical)

Chemistry arises at the next level of the hierarchy. If we view the nucleon as a closed ”color” node,
the remaining degree of freedom is the time-like gauge generator—the electron (T-quark), as derived
in Section 2.3.

A Chemical Bond is, therefore, a ”Masonic bond of the T-sector.”

• Covalent Bonding: Corresponds to the topological sharing of the T-quark lines between two
atomic nodes. Just as quarks are confined in hadrons, electrons in a covalent bond are delocalized
(confined) within the molecular orbital, forming a closed loop in the network.

• Ionic Bonding: Corresponds to the transfer of a T-line from one node to another, altering the
local charge (homology) of the nodes but maintaining the overall network conservation laws.

3.2 The Deuteron-Hydrogen Correspondence

To illustrate this unification, we compare the simplest nuclear system with the simplest molecular
system.

1. The Deuteron (pn): A bound state of a proton and a neutron. It is held together by the residual
strong force (exchange of color-neutral information).

2. The Hydrogen Molecule (H2): A bound state of two protons. It is held together by the ex-
change/sharing of electrons (T-quarks).

From the perspective of Dessins d’Enfants (Section 2.4), these two systems represent the same graph
topology. The Hydrogen molecule is simply a ”scaled-up” Deuteron where the binding agents are
T-quarks rather than gluons/pions.

3.3 Implications for Material Science

This topological perspective implies that the principles governing nuclear stability (Magic Numbers,
Shell Model) have direct analogues in Chemistry (Valence Shells, Octet Rule). Both are consequences
of filling the available slots in the representations of the underlying symmetry groups of the network.

By treating the electron as a quark-like entity (the T-quark), we unify the description of mat-
ter: Matter is a fractal network of Gauge Bonds, iterating the same topological patterns from the
femtometer scale (Nuclei) to the nanometer scale (Molecules).

4 Chirality and the Emergence of Life

The unification of Physics and Chemistry leads naturally to the third pillar of this work: Biology. The
distinguishing feature of biological matter is its ability to self-organize and process information. We
propose that the physical mechanism underlying this capability is Chirality Induced Spin Selectivity
(CISS), which acts as the bridge between the fundamental chirality of the Standard Model and the
macroscopic homochirality of Life.

4.1 The Primordial Chirality of the Gauge Field

In the Standard Model, chirality is intrinsic, not accidental. The Weak Interaction acting on fermions
maximally violates Parity, distinguishing between left-handed and right-handed states. In the stan-
dard ”Pointwise QFT” framework, this is often treated as an algebraic feature of the Lagrangian.

However, in the Quantum Network Model, this chirality is geometric. It stems from the Hopf
fibration structure (2 + 2→ 3 + 1) discussed in Section 2.2. The fiber (qubit space) possesses a natural
twist. Life does not merely ”choose” a handedness; it emerges from a universe that is fundamentally
chiral at the gauge level.

4



4.2 CISS: The Macroscopic Manifestation

The mechanism that propagates this fundamental quantum asymmetry to the biological scale is the
CISS effect. Experimental evidence confirms that electron transport through chiral molecules (like
DNA and α-helices in proteins) is spin-selective.

In our unified framework, we interpret CISS as follows:

• Biological polymers act as helical waveguides for the ”T-quark” (electron).

• Due to the geometric coupling between the electron’s linear momentum and its intrinsic spin
(spin-orbit coupling), the chiral geometry of the molecule acts as a spin filter.

• This spin polarization reduces backscattering, allowing for highly efficient, coherence-preserving
electron transport over long distances—a requirement for the complex redox reactions sustaining
life.

4.3 Beyond Pointwise QFT: Why Geometry Matters

Why has this fundamental connection been overlooked in standard biophysics? We argue that
the standard CPT-invariant QFT is insufficient for modeling life because it relies on a ”Pointwise”
approximation.

1. The Limitation of Points: Standard QFT treats the electron as a dimensionless point mass. While
effective for calculating scattering cross-sections, this model discards the internal topological
information of the gauge fiber.

2. The Network Advantage: In our model, the electron is a node with internal spinor structure
(SU(2) geometry). When this structured ”T-quark” traverses a chiral molecular network, its
internal phase geometry interacts non-trivially with the network topology.

Therefore, Life is not a random accident that broke symmetry. It is a system that self-organized
to be compatible with the intrinsic chirality of the T-quark gauge connection. The homochirality of
amino acids and sugars is the structural impedance matching required to couple efficiently to the
quantum vacuum’s chiral geometry.

5 Conclusion and Future Directions

This work serves as the ”Main Program” integrating the ”subroutines” of the author’s research journey
into a coherent whole. By upgrading the Standard Model from a Pointwise QFT to a Quantum Network
Model, we reveal that Physics, Chemistry, and Biology are not separate domains, but hierarchical
expressions of the same topological rules governing quantum information flow.

5.1 Summary of Unification

The transition from the ”heraclitean” flow of Quantum Computing to the fixed manifold of Space-
Time is mediated by the Wilsonization process. The identification of the electron as the time-like
T-quark (U(1) generator) provides the missing link that unifies the atomic and nuclear descriptions
of matter. Consequently, the ”Network” becomes the primary ontology, where chemical bonds and
nuclear forces are simply different topological realizations of gauge connectivity.

5.2 Perspectives: Time, Mirror Life, and Entropy

This framework opens several radical avenues for future research, which we briefly sketch here:

1. The Nature of Time and Antimatter: The emergence equation 2 ⊗ 2∗ � 3 ⊕ 1 inherently admits
a conjugate solution. This duality suggests that ”Antimatter” is not a distinct substance, but
ordinary matter interacting with a reversed quantum phase orientation relative to the observer.
In this view, ”Time” is not a fundamental linear dimension, but an emergent order parameter—a
”recording label” for an observer with memory tracking quantum state evolution. This aligns
with the ”Quantum Echo” protocols in modern Quantum Computing.

5



2. The ”Diode” of Life: The CISS effect acts as a topological diode for quantum information.
By filtering spin, chiral biological molecules ”rectify” the flow of energy and momentum (the
T-quark current). This suggests that the emergence of Life is a mandatory consequence of gauge
geometry: the system prefers to ”team up” and self-assemble to optimize this flow.

3. Beyond Thermodynamics: This accumulation of order challenges the traditional interpretation
of the Second Law of Thermodynamics. While valid for steam engines (dissipative systems),
the Second Law does not account for the ”syntropic” capacity of chiral quantum networks to
accumulate information and potentials. Life is the mechanism by which the Universe locally
reverses entropy via the geometry of the connection.

In conclusion, the Universe is a Quantum Network. Physics describes its nodes, Chemistry its
links, and Biology its self-optimizing flow.
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