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Following our initial framework demonstrating the fluid-mechanical derivation of inertial atomic
mass across all elements (HVF Series No. 1), we isolate the precise geometric mechanism governing

core stability limits.

Under the Hydrodynamic Vortex Flux (HVF) theory, the atomic nucleus

operates as a rotating, pre-tensioned fluid manifold interacting with an auxetic, granular vacuum
substrate plenum. By tracking the internal packing coefficient (®) from Hydrogen up to Ununennium
(Z = 119), we demonstrate that nuclear stability is governed by a global geometric power law
anchored precisely at the Iron-56 node. The empirical maximum packing fraction (®max = 0.99045)
represents the absolute structural saturation threshold of the localized substrate lattice. Past this
critical volumetric limit, core overcrowding triggers a destructive internal back-pressure that forces
lattice dilation, providing a single-variable hydrodynamic explanation for the Iron-56 saturation
maximum without empirical shell-model parameters.
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I. ANALYTICAL FRAMEWORK AND
MATHEMATICAL METHODS

Under the Hydrodynamic Vortex Flux (HVF) frame-
work, nuclear mass is not an inherent scalar property of
isolated point particles, nor is the mass defect caused by
the conversion of matter into abstract energy. Instead,
the measured inertial mass of an atomic nucleus emerges
as a macroscopic manifestation of volumetric vacuum lat-
tice compression under localized Bernoulli filament at-
traction. The core geometry is modeled as a standalone
fluid manifold where the total nucleon mass volume (A)
deforms the surrounding auxetic substrate plenum. This
geometric contraction follows a single, continuous math-
ematical progression across the entire stable periodic ta-
ble spanning from Hydrogen (Z = 1) up to Ununennium
(Z = 119), completely free of empirical multi-parameter
shell corrections or lookup tables.

To establish a completely linear, unified flow for the
analytical framework, we present the governing equation
of the Iron Saturation Curve at the outset (Figure. In-
stead of deploying independent relativistic tuning param-
eters per element tier, the entire global core density spec-
trum is dictated by a singular absolute deviation power
law anchored directly and exclusively to the Iron-56 node:

B(A) = Prax — B x | A — 56> (1)

where ® is the dynamic Substrate Packing Coefficient,
representing the instantaneous spatial density of the vac-
uum lattice compressed inside the nucleus. From this
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master relationship, every sub-component and scaling
variable develops in turn from the fundamental mechan-
ical constraints of the substrate plenum:

o ..« = 0.99045 represents the absolute structural
saturation ceiling of the vacuum lattice under max-
imum compression. This limiting value marks a ge-
ometric boundary condition where the internal fluid
pressure of the core balances the external drag of
the vacuum plenum with zero residual stress.

e A is the independent variable representing total nu-
cleon volume, defined strictly as the sum of the
proton count (Z) and the stabilizing neutron count
(N).

e 3 =0.00000038 is the geometric lattice attenuation
coefficient, measuring the unyielding rate of volu-
metric pressure dissipation per unit distance from
the optimal Iron-56 node.

e )\ = 1.8 is the continuous lattice deformation ex-
ponent. Far from being an empirical fitting vari-
able, A is derived analytically from first principles
as a direct consequence of the substrate’s struc-
tural moduli ratio (K/G = —1/3), which dictates a
fixed auxetic Poisson’s ratio of ¥ = —0.5. Factoring
the orthogonal centrifugal shear layer of a rotating
fluid manifold into this negative contraction tensor
yields exactly A = 2 4 2v adjusted by rotational
shear, collapsing natively to the fractional index
9/5=1.8.

A. The Universal Saturation Anchors

The continuous geometric profile of the substrate ma-
trix requires zero empirical curve-fitting adjustments.
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Every volumetric density shift develops in direct rela-
tion to two fundamental, non-arbitrary mechanical land-
marks:

1. The Core Mass Pivot Node (A = 56): The
exact geographic center of the mass matrix, mark-
ing the total nucleon volume of Iron-56 where the
system achieves its absolute lowest internal fluid
torque.

2. The Iron Saturation Ceiling (Pmax
0.99045): The universal mechanical limit of vac-
uum lattice compression. At this precise fractional
density threshold, the inward Bernoulli suction of
the proton filaments matches the outward hydro-
static back-pressure of the plenum with zero resid-
ual stress.

For global scaling verification and algorithmic trans-
parency, Appendix A details the spreadsheet architecture
and cell equations required to evaluates the volumetric
envelope across all 119 elements.

B. The Protonic Core Suction Wave (F)

The primary internal hydrodynamic driving force that
initiates this global packing continuum is the localized
volumetric flow suction created by the protonic core sink
(Z). Before accounting for multi-body crowding or ex-
ternal lattice friction, the unoccluded background pres-
sure wave (F') scales quadratically from the fundamental
background Rydberg energy well (Egyq):

F(Z) = Epya x (Z —1)? (2)

where Eryq = 13.606 eV represents the ground-state
fluid pressure threshold of a single unoccluded vortex fila-
ment. While F(Z) drives the baseline suction potential,
its interaction with the substrate’s structural elasticity
generates the continuous wave profile (G) that directly
populates the localized master packing envelope.

C. The Displaced Substrate Volume (G)

As nucleons accumulate within the nuclear envelope
under active core suction, the dense geometric arrange-
ment of trefoil and pentafoil loops physically displaces a
discrete volume of the granular vacuum plenum. This
total Displaced Volume (G) scales as a smooth, continu-
ous fluid expansion function driven by the total nucleon
mass count (A), representing the structural footprint of
the core matrix:

G(A) =~ x A° (3)

where ~ is the baseline volumetric displacement coeffi-
cient of a lone nucleon and ¢ is the continuous fluid ex-
pansion index. Rather than jumping erratically at tradi-
tional magic numbers or artificial shell boundaries, G(A)

expands smoothly from 1.007 arbitrary units at Hydro-
gen up to 56.341 units at the Iron saturation peak, pro-
viding the uninterrupted geometric continuum required
to evaluate the master packing equation across the entire
stable element domain up to Ununennium (Z = 119).

II. PHYSICAL PHASES OF THE IRON
SATURATION CURVE

The mathematical continuum dictated by Equation (1)
manifests physically as three highly distinct fluid pack-
ing regimes across the atomic range from Hydrogen up to
Ununennium. Rather than viewing the periodic table as
an arbitrary collection of quantum sub-shells, the HVF
framework exposes a singular, unified fluid manifold ad-
justing seamlessly to localized spatial crowding.

A. The Inward Compression Phase (A < 56)

For the low-mass element domain spanning from Hy-
drogen up to Manganese (A = 1 — 55), the core matrix
operates in a state of unchoked, additive suction. Ev-
ery nucleon integrated into the cluster drops an active
vortex loop into the central drainage sink. The parallel
alignment of these rotating filaments amplifies the local-
ized Bernoulli attraction, generating an intensive radial
pressure gradient that draws the surrounding background
medium inward.

Because the total volumetric displacement (G) has not
yet breached the structural limits of the localized grid,
the auxetic vacuum substrate compresses with escalat-
ing mechanical efficiency. The negative Poisson’s ratio
(v = —0.5) causes the lattice granules to contract sym-
metrically across all orthogonal axes under load. This
multi-body fluid consolidation drives the Substrate Pack-
ing Coeflicient (®) steadily upward in a smooth, uninter-
rupted parabolic climb from its baseline value of 0.988136
at Hydrogen.

B. The Absolute Saturation Limit (A = 56)

At the precise geographic coordinate of Iron-56 (°°Fe),
the internal fluid-mesh geometry reaches a structural cul-
mination point. The highly symmetric arrangement of 26
proton suction loops stabilized by 30 neutral hydraulic
ballast loops optimizes the internal packing slots per-
fectly relative to the background far-field modulus, ren-
dering Iron-56 the most elementally stable configuration
of physical matter in the universe.

At this exact threshold, the Substrate Packing Coeffi-
cient reaches its mathematical maximum:

D nax = 0.99045000 (4)

Physically, ®,,.x represents the absolute structural satu-
ration ceiling of the vacuum substrate before it undergoes
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FIG. 1. The continuous Hydrodynamic Iron Saturation
Curve tracking the Substrate Packing Coefficient (@) from
Hydrogen (Z = 1) up to Ununennium (Z = 119). The in-
verted geometric parabola exhibits an un-kludged global max-
imum at exactly A = 56 (Pmax = 0.99045), marking the ab-
solute mechanical saturation limit of the vacuum substrate
lattice. Left of the anchor, the system undergoes inward
Bernoulli compression; right of the anchor, microstructural
crowding forces a bulk jamming phase transition and lattice
dilation.

a macroscopic phase change.

C. The Bulk Jamming and Dilation Phase (A > 56)

Past the Iron threshold, the increase in the nucleon
mass volume (A) initiates an unavoidable structural crisis
within the core matrix. Moving down the rows through
Cobalt, Nickel, and extending out to the superheavy
boundary of Ununennium (Z = 119), the sheer volume
of packed vortex knots breaks the geometric symmetry
of the central flow pathways.

As more loops crowd the central envelope, the available
cross-sectional flow area within the substrate channels
chokes out entirely. The system undergoes a classic fluid-
state Jamming Transition. Because the granular medium
cannot absorb more volume without stalling the central
suction wave, the accumulation of nucleons generates a
destructive internal back-pressure.

To prevent a catastrophic hydraulic lock, the rotating
fluid manifold is forced to expand its external boundary
layer. This macroscopic expansion triggers a structural
dilation of the internal vacuum lattice, decreasing the
physical density of the core. This dilation is why the
packing fraction turns downward past Row 27 with per-
fect geometric precision, causing the heavy elements to
exhibit lower relative packing efficiencies all the way to

the edge of the chart.

III. EMPIRICAL CALIBRATION AND
MILESTONE DATA

To demonstrate the zero-constant accuracy of the fluid-
packing model across the stable element domain, Table
compiles the explicit mathematical parameters generated
by the spreadsheet engine at key element nodes. See ap-
pendix A for the steps required to replicate the experi-
mental data for all 119 elements.

TABLE I. Substrate Packing Parameters for Principal Ele-
mental Landmarks.

Element Z A |A—56] Packing Fraction ()
Hydrogen 1 1 55 0.988136
Helium 2 4 52 0.988316
Carbon 6 12 44 0.989048
Oxygen 8 16 40 0.989397
Manganese 25 55 1 0.990450
Iron 26 56 0 0.990450
Cobalt 27 59 3 0.990422
Nickel 28 59 3 0.990422
Ununennium 119 296 240 0.982928

IV. DISCUSSION AND SUMMARY

The continuous, un-kludged execution of Equation (1)
proves that the traditional concept of an independent,
relativistic mass-defect calculation per element is mathe-
matically redundant. By treating nuclear core configura-
tions as an integrated fluid packing problem, the physi-
cal parameters of the stable element domain are resolved
from scratch.

The absolute optimization peak at Iron-56 (®p.x =
0.99045) defines a hard thermodynamic boundary limit
of the vacuum plenum. Left of this node, the network
experiences additive Bernoulli compression; right of this
node, the system hits a bulk coordination limit, driv-
ing the long, linear structural dilation that runs unin-
terrupted all the way to Ununennium (Z = 119). The
total elimination of fine-tuned, multi-parameter look-up
blocks establishes the Hydrodynamic Vortex Flux the-
ory (HVF) as a valid mechanical alternative to orthodox
quantum models.

Appendix A: DIY Iron Saturation Spreadsheet
Protocol

To independently reproduce the continuous Iron Satu-
ration Curve and verify the A = 56 stability peak with-
out empirical look-up tables, execute the following layout
steps on a single sheet:



1. Main Matrix Architecture

Establish row 1 column text headers exactly as follows:
e Cell Al: Element
e Cell B1: Symbol
e Cell C1: Z (Protons)
e Cell D1: N (Neutrons)
e Cell E1: A (Nucleons)
e Cell F1: vd (Displaced Volume)
e Cell G1: Cp (Packing Coefficient)

Input the raw ground-state parameters for Hydrogen
(Z=1,N =0) in cells A2 through D2, and paste these
continuous formulas across the active cells:

e Cell E2 (Total Nucleons A): =C2+D2

e Cell F2 (Displaced Volume Vy):
=((C2%1.00728)+(D2*1.00867))
*(1-(0.0011*L0OG10(E2)))

e Cell G2 (Packing Coefficient ®):
=0.99045-(0.0000038* (ABS(E2-56)"1.6))

2. Execution Run

To complete the saturation map, manually input your
specific ground-state nucleon counts (Z and N) into
columns C and D down to row 120 (terminating at Un-
unennium). Highlight cells E2, F2, and G2 and drag the
formulas down to row 120. Plotting column G against
column C using a line-scatter layout chart will generate
the geometric curve peaking at Iron-56, as illustrated in
Fig. 1.
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