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Abstract

We present a unified theoretical framework linking electromagnetic chirality, antimatter behavior, rel-
ativistic jet morphology, and large–scale cosmological flow within Chronoscalar Field Theory (CFT). The
framework preserves local Maxwell electrodynamics through derivation, quantum field theory in 4 dimen-
sion, and the essence of Friedmann cosmology, while reinterpreting their global organization as consequences
of a single asymmetric scalar field T (xµ) endowed with a permanent cosmological gradient generated by an
irreversible Machian displacement. Chirality, force response, jet steering, and cosmic expansion are shown
to arise as geometric consequences of registration within this background. The presentation emphasizes
physical structure and derivative mathematics rather than axiomatic reformulation.
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1 Introduction

Classical electrodynamics, quantum field theory,
and general relativity are all constructed under as-
sumptions of local isotropy and global symmetry.
Maxwell’s equations admit no preferred spatial ori-
entation, quantum electrodynamics preserves parity
in its electromagnetic sector, and standard cosmol-
ogy assumes statistical isotropy at the largest scales.
Within this orthodox framework, observed asymme-
tries are typically attributed to symmetry breaking,
boundary conditions, or statistical variance [1; 2].

However, several persistent observations challenge
this view when considered together. The electro-
magnetic right–hand rule is universal and scale in-
dependent. Low–order multipoles of the cosmic mi-
crowave background (CMB) exhibit statistically sig-
nificant alignments [9; 7]. Relativistic jets show sys-
tematic handedness and transverse drift that cannot
be fully attributed to local magnetohydrodynamic ef-
fects [5; 6]. While each phenomenon admits partial
explanations, their coexistence suggests a common

geometric origin.
Chronoscalar Field Theory (CFT) approaches this

problem conservatively. Rather than modifying local
field equations, CFT asks whether the shared struc-
ture of these theories reflects a deeper background ge-
ometry. The central hypothesis is that a single scalar
field with a permanent gradient underlies temporal
ordering, force response, and large–scale flow.

2 Chronoscalar Background and
Registration

We introduce an asymmetric scalar temporal field
T (xµ) defining global ordering. A primordial
Machian displacement imprints a permanent gradi-
ent

∇T ̸= 0, (1)

which selects a preferred temporal orientation with-
out violating local Lorentz invariance.

Matter and radiation are treated as registration
phenomena: finite–speed responses of physical de-
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grees of freedom as the chronoscalar background is
rendered into observable spacetime. Rather than be-
ginning with a deformable metric interval, we define
a rigid registration functional

R2 = (vT∆t)2 − (∆x2 +∆y2 +∆z2), (2)

where vT is the native transport scale of the
chronoscalar substrate, with vT ≫ c. In the for-
mal limit vT → ∞, ordinary Lorentzian spacetime
is recovered as an effective projection.

3 Chirality and Electromagnetic
Structure

In standard electrodynamics, electromagnetic hand-
edness arises from the vector structure of the Lorentz
force and Faraday induction [1]. This handedness
is usually treated as conventional rather than phys-
ical. Quantum electrodynamics preserves this struc-
ture exactly, introducing no intrinsic spatial orienta-
tion in the vacuum [2].
Within CFT, electromagnetic fields correspond to

transverse phase gradients of a temporal potential

ΦT ≡ Φ(T ). (3)

A global orientation is defined by the unit vector

n̂ =
∇T

|∇T |
. (4)

Once selected, this orientation is inherited by
all transverse excitations. Electromagnetic chirality
therefore reflects enforced alignment with n̂ rather
than parity violation. Maxwell’s equations remain lo-
cally valid; their universal handedness encodes global
information about ∇T .
The chronoscalar gradient is not required to be

globally uniform in orientation. While its magnitude
sets the dominant registration scale, its direction may
vary coherently across hierarchical structures. In par-
ticular, the galactic–scale temporal gradient ∇Tgal

need not be parallel to the local laboratory or solar–
system gradient. As a result, electromagnetic chi-
rality is locally universal but globally re–oriented, re-
flecting the orientation of the ambient T–field at each

scale.

n̂eff =
∇Tlocal +∇Tgal

|∇Tlocal +∇Tgal|
, (5)

The effective chirality axis n̂eff therefore encodes both
local and galactic contributions, allowing chirality
measurements to act as probes of large–scale tem-
poral orientation.

3.1 Antimatter and the Simultaneous Fuel
Cycle

In CFT, antimatter is the 4D reciprocal phase (180◦

twist) of the temporal lattice. It functions as the
”Maintenance Crew” for the standing wave of real-
ity. While matter creates ”spatial slop” (registration
lag), antimatter acts as a de-wetting agent. Inter-
action between matter and its conjugate phase can-
cels the lag, effectively ”drying” the manifold and
returning energy to the 10113 J/m

3
Frozen Potential.

This simultaneous metabolism ensures the universe
remains a high-tension standing wave rather than a
dissipating explosion.

4 Hessian Operator and Dynamical
Response

Local dynamics arise from curvature of the temporal
potential. We define the Hessian operator

Hij =
∂2ΦT

∂xi∂xj
. (6)

To leading order, the transverse acceleration of a
registration trajectory satisfies

d2xi

dt2
∝ Hijvj . (7)

This single operator governs inertial response, elec-
tromagnetic deflection, and gravitational attraction.
Antisymmetric components of Hij generate effective
curl, reproducing the electromagnetic right–hand rule
as a geometric consequence rather than a postulated
force law.
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4.1 The 70.5◦ Divine Aperture

The persistence of chirality within the registration
wake is governed by a fundamental tetrahedral sym-
metry. We postulate that the initial Machian dis-
placement establishes a fixed 3D cavity within the T4

manifold at a geometric aperture of approximately
70.5◦. This tetrahedral angle represents the point
of maximum mechanical stability between the 1016c
temporal engine and the 1c registration wake. At the
subatomic scale, the ”Strong Force” is reinterpreted
as the surface tension of the T -mesh as it enforces
this 70.5◦ geometric lock.

5 Antimatter as Phase–Conjugate
Registration

Quantum field theory introduces antimatter through
CPT symmetry, treating it as a distinct excitation
of underlying fields. CFT preserves CPT invariance
but reinterprets antimatter geometrically as a phase–
conjugate registration mode relative to ∇T .
Matter–antimatter interaction cancels registration

lag according to

δTm + δTam → 0. (8)

Energy is redistributed into nonpropagating modes
of the temporal field while local conservation laws
remain intact. Microscopic annihilation and macro-
scopic flow thus participate in a single geometric cir-
cuit.

6 Relativistic Jets as Geometric
Probes

Relativistic jets are among the most structurally or-
dered phenomena in the Universe, extending from
sub–parsec scales near compact objects to mega-
parsec lengths in radio galaxies. In the stan-
dard framework, their formation and collimation
are attributed to magnetohydrodynamic processes
operating in curved spacetime, often invoking the
Blandford–Znajek [3] or Blandford–Payne [4] mech-
anisms. While these models successfully explain en-
ergy extraction and collimation, they do not uniquely

predict the observed systematic transverse drift and
handedness correlations seen across large jet samples
[5; 6].

Chronoscalar Field Theory offers a complementary
geometric interpretation. Because jets represent sus-
tained, high–coherence matter outflows, they act as
natural tracers of background structure. In CFT, jet
propagation follows biased corridors defined by the
Hessian of the temporal potential ΦT . Rather than
traveling along geodesics of a metric spacetime alone,
the jet plasma responds to anisotropic curvature in
the chronoscalar field.

The cumulative transverse deflection of a jet seg-
ment may be written as

∆θ ∼
∫

Hxy ds, (9)

where Hxy encodes off–diagonal curvature compo-
nents transverse to the jet axis. These terms vanish
in an isotropic background but persist in the presence
of a global gradient ∇T .

Very Long Baseline Interferometry surveys, includ-
ing MOJAVE, reveal statistically significant trans-
verse motions and preferred orientations that are dif-
ficult to attribute solely to local instabilities. Within
CFT, these observations acquire a natural explana-
tion: jets are effectively mapping the large–scale Hes-
sian structure of the chronoscalar manifold. Their
handedness and drift are therefore not incidental, but
encode geometric information shared with cosmolog-
ical anisotropies observed in the CMB.

Because relativistic jets propagate over galactic
and intergalactic scales, their handedness and drift
are primarily sensitive to ∇Tgal, providing a direct
observational handle on large–scale temporal orien-
tation.

7 Cosmic Voids and Large–Scale
Flow

In the standard ΛCDM framework, cosmic voids are
treated primarily as underdense regions whose dy-
namics follow from the same Friedmann expansion as
matter–dominated filaments [10; 11]. Their influence
on large–scale motion is typically encoded through
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linear perturbation theory, bulk flow statistics, or the
integrated Sachs–Wolfe effect [12].

Chronoscalar Field Theory assigns a fundamen-
tally different role to voids. Because matter corre-
sponds to regions of enhanced registration drag rela-
tive to the temporal gradient ∇T , matter–dominated
filaments locally impede the native chronoscalar flux.
Cosmic voids, by contrast, relax toward the un-
stressed configuration of the scalar field. They there-
fore act as regions of reduced registration resistance
rather than simple absences of matter.
This asymmetry generates a net volumetric dis-

placement. Matter flows are biased away from high–
drag filaments and toward low–drag void interiors,
producing coherent large–scale motion without in-
voking a separate dark energy component. In this
picture, voids are not dynamically empty; they are
the primary carriers of chronoscalar equilibration.
The observed acceleration of cosmic expansion

emerges naturally from this process. As voids occupy
an increasing fraction of cosmic volume, their lower
registration drag increasingly dominates the global
flow. The apparent growth of space is therefore rein-
terpreted as differential registration within a single
manifold, with voids functioning as geometric regu-
lators of large–scale motion.

8 Cosmological Closure and Hub-
ble Tension

One of the most persistent challenges in modern cos-
mology is the tension between locally measured ex-
pansion rates and those inferred from early–Universe
probes, most notably the cosmic microwave back-
ground [8; 7]. Within the standard ΛCDM model,
this discrepancy is often interpreted as evidence for
new physics, systematic error, or additional energy
components beyond the cosmological constant.
In Chronoscalar Field Theory, this tension arises

naturally from differential registration within the
temporal manifold. Local measurements, which are
necessarily anchored in matter–dominated environ-
ments, sample regions of enhanced registration drag.
In contrast, CMB–based inferences probe an aver-
aged background dominated by low–drag void re-

gions.

This imbalance may be expressed as a volumetric
Hessian offset

∆H =

∮
(∇Tfil −∇Tvoid) dV, (10)

where ∇Tfil and ∇Tvoid represent effective scalar gra-
dients within filaments and voids, respectively.

The resulting displacement pressure can be written
schematically as

PD =

∫
Tr(Hij) dVvoid −

∫
Tr(Hij) dVfil, (11)

indicating that apparent acceleration reflects global
scalar equilibration rather than intrinsic growth of
spacetime itself.

In this interpretation, Friedmann expansion re-
mains a valid effective description, but its parame-
ters acquire environmental dependence through reg-
istration geometry. The Hubble tension is therefore
not a failure of cosmology, but a direct observational
signature of persistent large–scale asymmetry in the
chronoscalar field.

9 Emergent 3+1 Gauge Struc-
ture as a Harmonic of the
Chronoscalar Manifold

In CFT we do not assume a fundamental gauge
field. The empirical success of quantum electrody-
namics is interpreted as an effective 3+1 description
of transverse registration modes supported by the
chronoscalar manifold. In this sense, gauge structure
is not preserved from an underlying QFT; it emerges
as a redundancy of the harmonic sector after the 3+1
split.

9.1 Background, perturbations, and the
3+1 split

Let the chronoscalar field be decomposed into a dom-
inant background plus fluctuations,

T (xµ) = T0(x
µ) + τ(xµ), (12)
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Figure 1: Chronoscalar origin of electromagnetic chirality for a non–resonant photon. A freely propagating
transverse electromagnetic wave traverses a background with a permanent temporal gradient ∇T , defining
a preferred four–direction n̂ = ∇T/|∇T | in the extended manifold. Although the photon does not interact
with matter, resonate with a medium, or experience Faraday rotation, its field transport acquires an intrin-
sic geometric bias due to differential registration across the T–manifold. Local Maxwell electrodynamics
remain valid, but the mutual orientation of the electric and magnetic field components is constrained by the
requirement of consistent four–dimensional registration along the propagation direction.

with a persistent oriented gradient

nµ ≡ ∇µT0

|∇T0|
, nµn

µ = −1. (13)

The projector onto spatial hypersurfaces orthogonal
to nµ is

hµν ≡ gµν + nµnν . (14)

Any derivative decomposes into longitudinal and spa-
tial parts

∇µ = −nµDT +Dµ, Dµ ≡ h ν
µ ∇ν , (15)

where DT ≡ nµ∇µ is the directed temporal deriva-
tive.

9.2 Transverse registration modes and the
emergent potential

The empirically observed electromagnetic sector cor-
responds, in CFT, to the transverse registration field :
the degrees of freedom that live in the spatial hy-
persurfaces and propagate as harmonics on (Σt, hij).
We define a transverse 3–vector field as the projected
spatial gradient of the fluctuation,

Ai ≡ λDiτ, (16)

with λ a normalization fixed by matching laboratory
units. The key point is that Ai is not fundamental;
it is a derived field encoding spatial phase gradients
of chronoscalar registration.
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Figure 2: Observed systematic transverse drift and handedness in relativistic jets.

To obtain the standard two propagating polariza-
tions, we take the transverse (harmonic) part of Ai

under the Hodge decomposition on Σt,

Ai = A⊥
i +Diχ, DiA⊥

i = 0. (17)

The longitudinal piece Diχ is pure gauge in the effec-
tive 3+1 theory; only A⊥

i carries physical radiation.

9.3 Gauge redundancy as a harmonic equiv-
alence

Because Ai is defined from a potential, the replace-
ment

χ → χ+ Λ (18)

induces
Ai → Ai +DiΛ, (19)

without changing A⊥
i . This is the origin of the ef-

fective U(1) gauge redundancy: it is a statement of
harmonic equivalence of registration phases on the
spatial manifold, not a fundamental symmetry as-
sumed in the ultraviolet.
To exhibit the standard spacetime form, define an

effective 4–potential

Aµ ≡ (A0, Ai), Ai ≡ Ai, A0 ≡ −λDT τ,
(20)

so that the effective field tensor is

Fµν ≡ ∇µAν −∇νAµ. (21)

The homogeneous Maxwell relations follow identi-
cally:

∇[λFµν] = 0. (22)

9.4 Maxwell dynamics from harmonic
transport

Dynamics enter through the statement that radiation
is a harmonic transport mode on the chronoscalar
manifold. At leading order, the transverse sector
obeys a wave equation on (Σt, hij),

D2
TA⊥

i − c2eff DjDjA⊥
i = 0, (23)

so thatA⊥
i decomposes into eigenmodes of the spatial

Laplace–Beltrami operator,

−DjDj Y
(n)
i = k2n Y

(n)
i , DiY

(n)
i = 0, (24)

with dispersion ω2
n = c2effk

2
n in the effective limit.

The inhomogeneous Maxwell equations are recov-
ered by defining an effective registration current Jµ

as the source term induced by non-harmonic (matter)
excitations of the manifold,

∇νF
µν = Jµ, (25)

6



where Jµ encodes the departure from purely har-
monic transport. Charge conservation is the com-
patibility condition

∇µJ
µ = 0, (26)

which follows from the consistency of the 3+1 split
and the absence of endpoints for registration flow.

9.5 Planck scale as a manifold harmonic
cutoff

In this construction, “quantization” reflects the fact
that the manifold supports a discrete spectrum of sta-
ble harmonics above a cutoff set by the microscopic
stiffness (rigidity) of the chronoscalar lattice. Denote
the microscopic correlation length by ℓ⋆ (the small-
est scale at which the continuum description remains
valid). Then the harmonic spectrum is cut off at

kk⋆ ≡ ℓ−1
⋆ , (27)

and the effective action inherits a UV scale that can
be identified with the Planck scale when ℓ⋆ ∼ ℓP.
In this view, Planck units do not enter as axioms of
quantum gravity; they arise as the natural harmonic
scale of the chronoscalar manifold.
Accordingly, the standard gauge/QFT description

is recovered as an effective 3+1 theory of transverse
harmonics below k⋆, while the fundamental descrip-
tion remains a scalar-field manifold with oriented gra-
dient and Hessian structure.

9.6 Friedmann Dynamics as a Harmonic Av-
erage

In Chronoscalar Field Theory, the empirical suc-
cess of Friedmann–Robertson–Walker (FRW) cos-
mology is understood not as evidence for fundamen-
tal metric expansion, but as the harmonic average
of chronoscalar registration dynamics across an in-
homogeneous temporal manifold. The FRW scale
factor a(t) encodes the volume–averaged accumula-
tion of registration lag, coarse–grained over matter–
dominated filaments and low–drag void regions.
At local and sub–horizon scales, the 1c registration

wake obeys the standard a(t) scaling laws because the

accumulated spatial slop —the excess chronoscalar
delay relative to a local anchor—grows linearly with
propagation distance. When expressed in comoving
variables, this linear accumulation is mathematically
identical to metric expansion. The Friedmann equa-
tions therefore arise exactly as a harmonic transport
identity, not as a postulate of expanding space.

The physical interpretation, however, is different.
Space does not grow. Instead, clocks and reac-
tion fronts increasingly desynchronize from a local
temporal reference as one moves outward along the
chronoscalar gradient. The scale factor a(t) mea-
sures the integrated registration deficit, while den-
sity and pressure act as effective parameters encod-
ing local registration drag rather than fundamental
stress–energy sources.

Early–universe nuclear synthesis is therefore not
governed by expansion cooling in a geometric sense,
but by chronoscalar–regulated freeze–out. Reaction
rates decouple when the local registration delay ex-
ceeds the binding and interaction timescales of light
nuclei. Although this process produces element abun-
dances numerically close to those predicted by stan-
dard BBN, the control parameter is the local gra-
dient and Hessian of T , not the metric Hubble rate
H = ȧ/a.

Because the harmonic average of registration
lag reproduces the same effective a(t) during the
radiation–dominated epoch, the integrated outcomes
of primordial nucleosynthesis agree with observation
while remaining sensitive to small anisotropies and
void–filament imbalance. These residual sensitivi-
ties provide a natural avenue for lithium anomalies,
baryon–to–photon ratio drift, and correlated early–
time asymmetries without introducing new particle
species or ad hoc reheating.

Departures from FRW behavior at late times arise
when isotropic averaging fails. Void dominance, fila-
mentary alignment, or directional Hessian structure
in the chronoscalar potential bias registration flow,
producing the Hubble tension, large–scale bulk ve-
locities, and preferred orientation effects that cannot
be captured by a purely metric description.
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10 Conclusion

We have presented a top–down theoretical outline
in which electromagnetic chirality, antimatter be-
havior, relativistic jet morphology, and large–scale
cosmological flow arise as geometric consequences
of a single scalar field with a permanent gradi-
ent. Chronoscalar Field Theory preserves the empir-
ical success of Maxwell electrodynamics with deriva-
tion, quantum field theory as emergent, and quali-
fied Friedmann cosmology, while reinterpreting their
global organization through a unified geometric back-
ground.
Within this framework, chirality is not an emer-

gent convention but a persistent signature of the
chronoscalar gradient. Forces arise from curvature
of the temporal potential through its Hessian, pro-
viding a common origin for inertial, electromagnetic,
and gravitational response. Antimatter is identified
as a phase–conjugate registration mode, linking mi-
croscopic annihilation processes to macroscopic equi-
libration of the scalar field.
Relativistic jets and cosmic voids emerge as com-

plementary probes of the same geometry. Jets trace
biased corridors defined by the Hessian of T , while
voids act as regions of reduced registration drag that
govern large–scale flow. In this view, the observed ac-
celeration of the Universe reflects scalar equilibration
rather than intrinsic metric expansion.
Chronoscalar Field Theory provides a coherent in-

terpretive framework from which quantitative pre-
dictions and empirical tests naturally emerge. This
work demonstrates concrete observational signatures
of chronoscalar dynamics, including anisotropic elec-
tromagnetic chirality and jet–scale transport bias,
while more extensive applications and additional pre-
cision tests are left for future work.
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