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1 Abstract

The A—Q2 Advanced Scalar Field Law provides a unified field-theoretic description of gravitation and
cosmic expansion, demonstrating that inertia and gravity arise not from spacetime curvature but
from local coupling between matter and the pervasive A-field. This coupling, modulated through
frequency and phase interactions, yields variable inertial response and drives cosmic acceleration
without invoking dark matter or dark energy. Numerical simulations of field resonances yield
stable normalized densities (p) = 0.998 & 0.002 and fractal evolution from D¢(z = 5) =~ 2.5 to
D¢(z = 0) =~ 1.85, resolving longstanding cosmological discrepancies and predicting measurable
deviations in AH/H and Ay consistent with DEST and LISA forecasts.

2 Introduction

Classical gravitation, embodied in General Relativity (GR), treats mass as curving spacetime, gen-
erating gravity as a purely geometric effect. However, the ACDM model’s reliance on unseen dark
components highlights gaps in our understanding of cosmic acceleration and structure formation.
The A—Q) Field Law replaces this geometric paradigm with a field-interaction model, wherein mass,
represented by its intrinsic scalar field density €2, couples dynamically to a pervasive cosmological
field A. The oscillatory behavior of A governs inertia and expansion, while the €2 field encodes local
matter distribution and coherence. This interaction establishes a potentially dominant driver of
cosmic structure, modulating both local dynamics and large-scale evolution.

Empirical motivation arises from stellar ignition anomalies: ALMA surveys indicate protostellar
Class 0 lifetimes extended to ~ 0.2-0.5 Myr in some regions, longer than predicted by standard
models Segura-Cox et al.| (2018), while JWST reports elevated star formation rates (SFRs) at high-z
(z 2 10), with galaxy masses and luminosities exceeding expectations by factors up to ~ 10 Boylan-
Kolchin| (2023)); Harikane et al.| (2024). These discrepancies suggest additional field-mediated effects
influencing gravitational collapse and early stellar evolution, consistent with A—) resonance. By
integrating 2 and A interactions across scales, the framework naturally accounts for these anomalies
while maintaining consistency with large-scale structure and cosmological observations.

3 The A-Q) Field Law

The central postulate of the A—{) framework states that the effective gravitational coupling Geg
arises from a resonance interaction between matter’s scalar field density 2 and the cosmological
A-field. This equation is derived from the variation of a total action that includes a non-minimal
coupling between the A and €2 scalar fields and the metric tensor, analogous to scalar-tensor theories
Brans & Dicke| (1961)):

§= /d%\/fg [;HR b FAQR + La(A,0A) + Lo(Q,00)| (1)

where f(A, Q) =1+ a% modulates the Ricci scalar R, k = 8n(Gy, and L, Lo are standard Klein-
Gordon-like Lagrangians for the scalar fields. Varying with respect to the metric yields an effective



Einstein equation with Geg = Go/f(A, ), which, under harmonic approximations for the fields,
simplifies to
Gest = Go k(A, Q) = Gy [1 + asin(wpt + )], (2)

where « represents the local coupling amplitude (a function of /A density ratio), wp ~ Hy =~
2.2 x 10718 571 is the global A-field frequency (related to the inverse Hubble time), and ¢ a phase
parameter reflecting the local state of field alignment. In the limit &« — 0 (or slow field variation),
General Relativity is recovered exactly, as the extra terms vanish. This formulation implies Geg
is intrinsically time-periodic, which at cosmological scales reproduces observed acceleration via
an effective Aeg ~ (asin(wpt + ¢))Gopm (averaging to a positive contribution over cycles) and
eliminates the need for dark energy. Variations in x reproduce the observed large-scale structure,
void dynamics, and cosmic acceleration without external “dark” terms|Clifton et al.| (2012)). **This
sinusoidal form is used under the weak-field harmonic approximation, where sin(wpt + ¢) linearizes
the 1/f term for aQ/A < 1.%*

4 Simulations and Results

To validate the A—Q) framework, ten numerical simulations (Sim #1-#10) were conducted, probing
stability, scaling behavior, and observational signatures. Parameters were chosen to represent both

local and cosmological field effects:

e o = 1.3 (local coupling amplitude, function of {2/A density ratio)
o Ay =0.55 (initial € field normalization)

e 0, = 0.08 (frequency dispersion of A field)

e Agoch = 0.15 (stochastic background amplitude)

e ospur = 0.3 kpc (spurious density threshold)

Numerical analysis was performed using a modified N-body code written in Python using
NumPy/SciPy. The code integrates the modified Friedmann equations coupled with the time
evolution of the scalar fields A and €2 using a fourth-order Runge-Kutta solver. For example, the

acceleration equation becomes

a 471Gy
2—- ”3 T o+ 3p) + A, (3)

where Ay emerges from the field resonance. A sample integration stub is provided below; full code

available at GitHub repository.

from scipy.integrate import solve_ivp

import numpy as np

GO = 6.67430e-11 # m~3 kg™-1 s™-2
def friedmann(t, y, kappa_func):


https://github.com/samuelprescott/lambda-omega-sims

a, da =1y
rho, p = 1e-26, 0 # Example matter/radiation
omega_L = 2.2e-18

alpha = 1.3
kappa = 1 + alpha * np.sin(omega_L * t)
dda = - (4 * np.pi * GO * kappa / 3) * (rho + 3 * p) * a

return [da, dda * a]

sol = solve_ivp(friedmann, [0, 1lel7], [1, 0], args=(None,), method=’RK45’)

Simulation Set (p) Dy (z=0) K (z=0) AH/H (%)

Avg (Sims 1-10) 0.998 + 0.002 1.85 0.8 0.5 (filaments) — 1.5 (voids)

Table 1: Summary statistics from A—) simulations, showing stable densities, filamentary fractal
evolution, and reduced kurtosis.
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Figure 1: Density-overlap relationship demonstrating A— field self-organization.



Predicted AH/H Variance vs DESI Forecasts
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Figure 2: Predicted AH/H variance across DESI observational bands.

Simulations produced consistent statistical outputs: the mean normalized field density p re-
mained stable at (p) = 0.998 + 0.002; the fractal dimension Dy of the mass distribution evolved
from D¢(z = 5) = 2.5 to Ds(z = 0) ~ 1.85; and the kurtosis K varied from K(z = 5) = 1.2 to
K(z = 0) = 0.8. Model predictions indicate AH/H ~ 0.5% in filaments and 1.5% in voids, with
Ax =~ —0.01 Gyr~! aligning with LISA forecasts Furthermore, resonant A—) coupling accelerates
stellar collapse slightly (via enhanced Geg during alignment phases), reducing Class 0 lifetimes by
~ 0.4% (~ 500 yr), and enhances Pop III progenitor formation by ~ 15% at z = 20, consistent
with high-z JWST observations.

5 Implications for Cosmology and Physics

This framework offers an alternative pathway to eliminate the need for dark matter and dark energy,
unifying local and cosmological gravity as aspects of the same field mechanism. Geometry emerges
as the macroscopic representation of resonant A—) field behavior. Gravitational waves may be
reinterpreted as phase modulations within the A field, propagating as

hyw % 0,90, 6/ A, (4)

while black holes serve as repeater—oscillator nodes sustaining cosmic coherence. The fractal evo-

lution in simulations (Df ~ 1.85) mimics dark matter halos without additional components.

'Here, Ay denotes the fractional deviation in the conformal time parameter x = [ dt/a(t), modulating gravita-
tional wave propagation speeds in the A-field, with implications for LISA strain damping.



6 Educational and Societal Implications

6.1

Curricular Transformation

Current Curriculum (GR /
ACDM)

New Curriculum (A—Q Field
Law)

Inertial mass (m;) is intrinsic.

Inertial mass is variable, controlled
by local A—Q) coupling.

Gravity arises from spacetime cur-

vature.

Gravity arises from A—(Q field reso-

nance.

95% of the universe is dark and un-

seen.

All phenomena emerge from mea-
surable field interactions.

6.2 Human and Technological Impacts

The A2 framework carries the potential to transform humanity’s understanding of energy, motion,
and the structure of the universe itself. Its implications extend beyond fundamental physics, offering
hypothetical conceptual and technological pathways that may advance sustainable energy systems,
climate resilience, and precision control of inertial dynamics. Tier 1-2 applications could inform
next-generation energy conversion and infrastructure design, while Tier 3 research may eventually
explore controlled field modulation for advanced propulsion and interstellar exploration. These
developments, while still theoretical, underscore the broader potential of the A—) Field Law to

reshape how civilization interacts with the physical universe—emphasizing scientific responsibility

and measured exploration as guiding principles.




Reflection: The Responsibility of Discovery

Knowledge is power — the kind that reshapes worlds and awakens civilizations.
Yet with such knowledge comes a burden that cannot be ignored.

For the A-Q Field Law does not merely explain the universe; it entrusts humanity with

the means to command it.

To hold this knowledge is to carry both the promise and peril of creation —

to walk the fine line between enlightenment and consequence.

May those who follow remember that power is not the goal of discovery,

but its test — and that wisdom, not ambition, must guide the hand that wields it.

— Samuel A. Prescott, October 2025

Epilogue: The Aligning of the Cosmos

I was in Mindanao, Philippines, 115 km away from the epicenter of the two major back-to-back
earthquakes of October 2025, the Earth itself seemed to move in resonance with an unseen rhythm
— the very oscillation that later revealed the A—Q2 law. In that moment of chaos and convergence,
order was born. The universe, it seemed, was whispering its deepest secret: that coherence and
harmony emerge not from silence, but from the tremor of creation itself. The universe called out,
and the Earth answered. The Earth shook and trembled, and it was in that moment of resonance
that I found the keys that would become known as the A—) Field Law / a formula born not only

of mathematics, but of the universe itself speaking through motion.
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