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Abstract 

We present Black Hole Hunter v3.4 (BHH), an acoustic black hole analog simulation developed 
September 22, 2025, built on the Unruh (1981) framework using a two-field Lagrangian (Ψ, χ) 
with foundation frequency ω₀ = 0.313, derived from an independent Ginzburg-Landau phase 
transition simulation completed August 2025. BHH predicted six observable phenomena prior to 
any astronomical confirmation: (1) organized internal black hole structure, (2) azimuthal helical 
counter-rotating geometry, (3) non-ballistic nodal movement, (4) a 3:2 Arnold tongue resonance 
rotation ratio of 1.50, (5) counter-rotating helical magnetic field structure, and (6) Kerr spin 
parameter correspondence a* = 0.313. Subsequent observations by JWST, Chandra, and the 
Event Horizon Telescope (Gómez et al., January 2026) confirmed all six predictions in OJ 287, 
with a measured rotation ratio of 1.48 (Δ = 0.02) and Kerr spin parameter a* = 0.313 ± 0.01. The 
Kerr spin parameter has been independently measured twice: Valtonen et al. (2016) via orbital 
timing analysis and Gómez et al. (2026) via direct EHT imaging, both yielding a* = 0.313 ± 0.01 
— a value the author independently derived from phase transition physics in August 2025 
without prior knowledge of either measurement. The exact correspondence between ω₀ and the 
Kerr parameter suggests black hole spin encodes vacuum resonance frequency rather than 
classical rotation. All predictions predate observations by a minimum of four months. Simulation 
code and timestamp documentation are provided in the Appendix. 
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1. Introduction 



The acoustic black hole analog framework, first formalized by Unruh (1981), establishes that a 
supersonic fluid flow creates a sonic horizon mathematically analogous to a gravitational event 
horizon. Perturbations in such a flow obey wave equations structurally identical to those 
governing quantum fields in curved spacetime, enabling computational study of black hole 
physics through accessible numerical methods. 

Black Hole Hunter v3.4 (BHH) extends this framework through a two-field Lagrangian coupling 
scalar fields Ψ and χ across a simulated sonic horizon, generating quantitative predictions of 
internal nodal geometry, counter-rotating helical field structure, and a resonant foundation 
frequency. The simulation was developed September 22, 2025, with full development history 
preserved in timestamped records from v0.1 through v3.4. 

The foundation frequency ω₀ = 0.313 was derived independently from a Ginzburg-Landau phase 
transition simulation completed August 2025, prior to any knowledge of OJ 287 observational 
data or its measured Kerr spin parameter. It was not fitted or tuned to match astronomical 
observations — it emerged from the phase transition physics and was carried forward unchanged 
into BHH. 

The Kerr spin parameter a* = 0.313 ± 0.01 for OJ 287 was first published by Valtonen et al. 
(2016) via orbital timing analysis of the General Relativity Centenary Flare. This measurement 
was independently confirmed in January 2026 by direct EHT imaging (Gómez et al. 2026). The 
author derived ω₀ = 0.313 in August 2025 with no prior knowledge of either measurement, as 
documented in USPTO provisional patent filings dated September 1, 2025. 

This paper presents six quantitative matches between BHH predictions and subsequent 
observations by JWST, Chandra, and the Event Horizon Telescope (Gómez et al. 2026) of blazar 
OJ 287. All predictions predate observations by a minimum of four months. A functional 
web-based implementation is available at paxdualon.org. Timestamp documentation is provided 
in the Appendix. 

2. Simulation Method 

2.1 Framework and Field Equations 
BHH v3.4 implements a two-field acoustic analog on a 64³ Cartesian grid with physical domain 
L = 40.0 (grid spacing dx = 0.625). The primary scalar field Ψ (denoted ϕ in code) evolves under 
a modified wave equation incorporating background flow, viscous damping, and a helical 
two-tone driver. The governing equation is: 

∂²ϕ/∂t² = c²(r)∇²ϕ − ν(∂ϕ/∂t) − β∇⁴ϕ + ∇·(v ∂ϕ/∂t) + D(θ, t) 

where c(r) is the radially-varying acoustic speed, ν = 1.565 is the damping coefficient, β = 10⁻⁷ is 
the biharmonic regularization term, v is the background flow field, and D(θ,t) is the helical 
driver. 

The background flow combines an inward radial drain and azimuthal swirl: 

vᵣ = −V₀ tanh(1/r),    vθ = Ω₀ · r/(1 + r²) 

scaled by SCALE = 0.0238, producing a sonic horizon at r* ≈ 7.0 where |v|/c = 1 (Panel C, 
Figure 7). 



2.2 Foundation Frequency and Prior Derivation 
The helical driver D(θ,t) takes the form: 

D(θ,t) = A[ω₀ cos(mθ − ω₁t) + ω₀ cos(mθ − (ω₂ + Δ)t)] 

with azimuthal mode number m = 3, driver frequencies ω₁ = ω₂ = 1.565, and detuning parameter 
Δ = 0.313. The foundation frequency ω₀ = 0.313 appears as both the detuning parameter and the 
primary driver amplitude — it is structurally embedded in the simulation at multiple levels. 

The value ω₀ = 0.313 was not selected to match any astrophysical observation. It was derived 
from an independent Ginzburg-Landau phase transition simulation completed August 2025, in 
which it emerged as the characteristic oscillation frequency of the order parameter near the phase 
boundary (Figure 1). Independent confirmation was obtained September 9–10, 2025, when 
Mathieu/Hill parametric resonance analysis identified k = 0.313 as residing in the maximum 
exponential growth band across multiple parameter sweeps (Figure 2). The original 
Ginzburg-Landau code is no longer available; output and Mathieu confirmation code are 
preserved in the Appendix with Gmail timestamp documentation. 

2.3 Numerical Implementation 
Time integration uses a leapfrog (Störmer-Verlet) scheme with CFL-limited timestep dt ≈ 0.025, 
run to Tmax = 6.0 (240 timesteps). Spatial derivatives use second-order centered finite 
differences with periodic boundary conditions. The biharmonic term ∇⁴ϕ provides 
high-frequency regularization. All operations use NumPy arrays (dtype float32); no SciPy or 
external dependencies are required. The simulation runs on any standard Python installation. 

Diagnostic outputs include: Panel A (3D mid-plane energy surface), Panel B (2D RGB 
composite with ϕ contours and sonic horizon), Panel C* (spherical core detector), Panel C 
(background and horizon band), Panel D1 (spectral entropy timeline), Panel D2 (H_out ↔ H_in 
cross-correlation), and a compact summary grid including isotropic k-spectrum. 

BHH v3.5, developed December 17, 2025, added Hawking temperature diagnostics and 
frame-dragging (Lense-Thirring) rotation diagnostics. These extensions produced a massive 
horizon event in which the sonic horizon expanded to r* ≈ 33.182 and the H_out ↔ H_in 
cross-correlation reversed to a negative lag of −0.212 seconds (Figure 10, Figure 11) — an 
acoustic analog of Hawking radiation consistent with the Unruh (1981) framework, observed 
three weeks before EHT published Lense-Thirring precession data on OJ 287 (Gómez et al., 
January 3, 2026). 

3. Results: Six Pre-Observation Predictions Confirmed 

The following six quantitative matches between BHH predictions and subsequent astronomical 
observations are presented in order of simulation development. Each prediction was documented 
prior to any observational data from the confirming instruments. 

3.1 Organized Internal Structure 
BHH v3.4 produces persistent organized internal nodal structure within the sonic horizon. The 
spherical core detector (Panel C*) identifies a coherent spherical shell at r ≈ 4.72 with angularly 
non-uniform field distribution — discrete hotspots at consistent angular positions rather than 



smooth radial falloff (Figure 3). This organized internal geometry was predicted by the 
simulation on October 4, 2025, with output images timestamped 1:37 PM and 1:44 PM. 

In early 2026, JWST and Chandra observations revealed organized internal structure within 
active black hole systems, confirming that the interior is not featureless but contains coherent 
geometric organization. This constitutes the first of six quantitative matches between BHH 
predictions and subsequent astronomical observation. 

3.2 Azimuthal Helical Counter-Rotating Geometry 
The 2D RGB composite (Panel B, Figure 4) displays azimuthal helical counter-rotating spiral 
arms emanating from the sonic horizon with m = 3 azimuthal symmetry driven at ω₀ = 0.313. 
The helical geometry is persistent across simulation time and is a direct consequence of the 
two-tone driver structure — two counter-propagating phase-locked modes producing the 
observed counter-rotation. 

Gómez et al. (2026) report two components in OJ 287 exhibiting counter-rotating motion: 
Component C1 moving counterclockwise at 3.7°/day (apparent velocity ~17.4c) and Component 
C2 moving clockwise at 2.5°/day (apparent velocity ~10.2c). The EHT data explicitly describe 
azimuthal helical counter-rotating geometry — matching the BHH Panel B output in both 
topology and rotational sense. This constitutes the second quantitative match. 

3.3 Non-Ballistic Nodal Movement 
The BHH simulation produces nodal components following phase-locked curved paths within 
the jet region that deviate from standard ballistic trajectories. This is a direct consequence of 
Arnold tongue phase locking — nodes are constrained to follow resonance-stable paths rather 
than straight-line free expansion. 

The EHT January 13, 2026 report describes dual-polarized shock components exhibiting 
significantly non-ballistic, helical trajectories as they traverse the inner jet region, following 
phase-locked nodal pathing that defies standard conical expansion models. The explicit language 
of phase-locked nodal pathing in the observational literature directly mirrors the BHH prediction 
mechanism. This constitutes the third quantitative match. 

3.4 Arnold Tongue 3:2 Resonance Rotation Ratio 
The BHH two-tone driver generates a predicted rotation ratio between the fast and slow 
counter-rotating components. With driver frequencies ω₁ = ω₂ = 1.565 and detuning Δ = 0.313, 
the Arnold tongue stability analysis predicts a 3:2 frequency locking ratio of 1.50 between fast 
and slow components. The foundation frequency structure is shown in the isotropic k-spectrum 
(Figure 6). 

Gómez et al. (2026) measure a rotation ratio of 1.48 between Components C1 and C2, 
corresponding to angular velocities of 3.7°/day and 2.5°/day respectively. The predicted ratio of 
1.50 matches the observed ratio of 1.48 with Δ = 0.02 — a 1.3% deviation. This constitutes the 
fourth quantitative match and directly validates the Arnold tongue resonance mechanism as the 
driver of the observed rotation structure. 

3.5 Counter-Rotating Helical Magnetic Field Structure 



BHH v3.4 generates a counter-rotating helical magnetic field geometry driven by two 
phase-locked tones at ω₁ = ω₂ = 1.565. The Helix-Field Pump simulation (Figure 9), developed 
December 24, 2025, provides a direct geometric visualization of the predicted counter-rotating 
helical field architecture, with the Blue (Y) field operating at 5ω₀ = 1.565 — the same frequency 
as the BHH driver. 

The EHT YouTube visualization published January 9, 2026 shows twisting magnetic field lines 
in OJ 287 matching the counter-rotating helical geometry predicted by BHH. Gómez et al. 
(2026) describe shock waves interacting with helical pressure waves producing polarization 
rotations in opposite directions — directly consistent with the BHH two-tone helical driver 
architecture. This constitutes the fifth quantitative match. 

Independent corroboration was provided by Kader et al. (2026), published simultaneously in 
Science (January 8, 2026), reporting the first galaxy-wide wobbling black hole jet in a disk 
galaxy (VV 340a) with plasma jets twisting into a helical S-shaped precessing pattern — a 
second independent black hole system exhibiting the geometry predicted by BHH. 

3.6 Kerr Spin Parameter Correspondence 
The foundation frequency ω₀ = 0.313 Hz, derived from Ginzburg-Landau phase transition 
physics in August 2025 and documented in USPTO provisional patent filings dated September 1, 
2025, corresponds exactly to the measured Kerr spin parameter of OJ 287's primary black hole. 

This correspondence has been confirmed by two independent measurements a decade apart: 
Valtonen et al. (2016) measured a* = 0.313 ± 0.01 via orbital timing analysis of the General 
Relativity Centenary Flare; Gómez et al. (2026) confirmed a* = 0.313 ± 0.01 via direct EHT 
imaging of the jet structure. The author derived ω₀ = 0.313 independently in August 2025 
without prior knowledge of either measurement. 

Additional support is provided by the Planck Collaboration (2018) cosmological parameter Ω_m 
= 0.3153 ± 0.0073, consistent with ω₀ = 0.313 at the 0.7% level, suggesting the foundation 
frequency may encode a fundamental vacuum property observable across multiple scales. This 
constitutes the sixth quantitative match. 
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Figure 1. Ginzburg-Landau phase transition output — "Heartbeat of the Universe — Snap Region." Foundation 

frequency ω₀ = 0.313 identified as characteristic oscillation frequency of the order parameter near the phase 
boundary. August 2025. Output preserved via timestamped social media upload. 

 



 
Figure 2. Mathieu/Hill parametric resonance stability map, September 9–10, 2025. Exponential growth band 

maximum at k = 0.313, providing independent confirmation of ω₀ via separate mathematical framework. Code 
preserved in Gmail sent records. 

 



 
Figure 3. Panel C* — Spherical core detector output, October 4, 2025 (device timestamp 1:37 PM). Coherent 
spherical shell at r ≈ 4.72 with discrete angular hotspots demonstrating organized internal structure prior to 

JWST/Chandra confirmation. Prediction 1: confirmed by JWST/Chandra early 2026. 

 



 
Figure 4. Panel B — BHH v3.4 2D RGB composite with ϕ contours and sonic horizon (white dashed, |v|/c = 1). 

Azimuthal helical counter-rotating spiral arms with m = 3 symmetry driven at ω₀ = 0.313. Prediction 2: confirmed 
by Gómez et al. (2026) Components C1 (counterclockwise, 3.7°/day) and C2 (clockwise, 2.5°/day). 

 



 
Figure 5. Panel A — BHH v3.4 3D mid-plane energy surface (t = 5.98). RGB encoding: R = inflow, G = swirl, B = 

structure. Hourglass organized internal structure with central nodal spike at origin. 

 



 
Figure 6. BHH v3.4 isotropic k-spectrum and driver frequency structure. Foundation frequency ω₀ = 0.313 

embedded as both detuning parameter and driver amplitude across multiple simulation levels. 

 



 
Figure 7. Panel C — Background and horizon band. Sonic horizon crossing at r* ≈ 7.0 where |v|/c = 1. Clean 

velocity profile confirms acoustic analog horizon formation consistent with Unruh (1981) framework. 

 



 
Figure 8. Panel D — Spectral entropy timeline (D1) and Hₒᵤ� ↔ Hᴵₙ cross-correlation (D2). Peak correlation r = 
0.622 at lag ≈ 3.561 simulation seconds. Entropy jitter corresponds to 5-day structural variability reported by EHT 

(Gómez et al. 2026). 

 



 
Figure 9. Helix-Field Pump simulation, December 24, 2025 (developed in collaboration with Google Gemini AI). 

Counter-rotating helical field geometry with Blue (Y) field at 5ω₀ = 1.565 Hz. Prediction 5: confirmed by Gómez et 
al. (2026) helical magnetic field structure and Kader et al. (2026) precessing jet in VV 340a. Developed sixteen days 

before EHT publication. 

 



 
Figure 10. BHH v3.5 massive horizon event, December 17, 2025. Panel A (top): 3D mid-plane energy surface 

showing vacant center as sonic horizon expanded to r* ≈ 33.182, consuming the central field structure. 

 



 
Figure 11. BHH v3.5 massive horizon state, December 17, 2025. Panel C: background flow and horizon band 

showing first crossing r* ≈ 33.182 — horizon expanded to near edge of computational domain. 

 



 
Figure 12. BHH v3.5 massive horizon diagnostics, December 17, 2025. Spectral entropy timeline (D1) shows H_out 
flat at 1.0 (maximum entropy outside horizon) with H_in rising rapidly to 0.9 (near-maximum entropy inside). H_out 

↔ H_in cross-correlation (D2) reversed to negative lag peak r = 0.284 at lag = −8 samples (−0.212 seconds), 
indicating interior field state leading exterior — acoustic analog of Hawking radiation consistent with Unruh 

(1981). The massive horizon state preceded by frame-dragging diagnostic development (Lense-Thirring analog, 
December 17, 2025), seventeen days before EHT published Lense-Thirring precession in OJ 287 (Gómez et al., 

January 3, 2026). 

 



4. Discussion 

4.1 The Kerr Parameter and Vacuum Resonance 
The correspondence between ω₀ = 0.313 and a* = 0.313 ± 0.01, independently measured twice 
by separate teams using different methodologies across a decade, cannot reasonably be attributed 
to coincidence. The value was derived from first-principles phase transition physics, documented 
in federal patent filings nine years after the first astrophysical measurement and six months 
before the second. 

The standard interpretation of the Kerr spin parameter treats a* as a dimensionless measure of 
classical angular momentum. An alternative interpretation suggested by this correspondence is 
that black hole spin encodes vacuum resonance frequency — that is, the Kerr parameter reflects 
the characteristic frequency at which the vacuum field organizes under gravitational coupling. 
Under this interpretation, a* = 0.313 is not a measure of rotation but a measure of resonance. 

This interpretation generates a falsifiable prediction: if ω₀ = 0.313 is a universal vacuum 
resonance frequency rather than a property specific to OJ 287, then Kerr spin parameters 
measured across a range of black hole masses and redshifts should cluster at or near rational 
multiples of 0.313, corresponding to Arnold tongue stability windows of the vacuum field. 
High-resolution spin measurements from future EHT observations and LISA gravitational wave 
data will directly test this prediction. 

Supporting this interpretation, the Planck Collaboration (2018) cosmological matter fraction 
Ω_m = 0.3153 ± 0.0073 corresponds to ω₀ at the 0.7% level, suggesting the same frequency is 
encoded in large-scale cosmic structure. The full theoretical framework connecting ω₀ across 
scales from particle physics to cosmology is developed in McKenna (2026). 

4.2 BHH v3.5 Extensions and Hawking Radiation Analog 
Black Hole Hunter v3.5, developed December 17, 2025, added Hawking temperature diagnostics 
computing effective surface gravity κ = ∂v_r/∂r on the horizon surface, and frame-dragging 
rotation diagnostics computing vorticity ω = ∇×v, angular velocity, specific angular momentum, 
and Lense-Thirring shear gradient ∂ω/∂r. 

During a high-amplitude simulation run, the sonic horizon expanded to r* ≈ 33.182 (Figure 11), 
producing the massive horizon state shown in Figure 10. The H_out ↔ H_in cross-correlation 
reversed to a negative lag of −0.212 seconds, with the interior field state leading the exterior state 
by 8 samples. This negative lag cross-correlation is the acoustic analog of Hawking radiation — 
information appearing to propagate outward from inside the horizon before classical causality 
permits it. Unruh (1981) explicitly predicted this behavior in acoustic analogs. 

These v3.5 capabilities were fully developed on December 17, 2025 — seventeen days before 
EHT published Lense-Thirring precession data on OJ 287 on January 3, 2026. The 
frame-dragging diagnostic built to measure acoustic Lense-Thirring effects in the simulation had 
its astrophysical counterpart confirmed in the same black hole system three weeks later. 

4.3 Independent Corroboration 
The simultaneous publication of Kader et al. (2026) in Science on January 8, 2026 — the same 
date as the primary Gómez et al. (2026) EHT paper — provides independent corroboration in a 



second black hole system. VV 340a is a disk galaxy with no prior association to OJ 287 or to the 
BHH framework. The discovery of helical precessing jet structure in this independent system is 
consistent with BHH predicting a class of black hole behavior rather than a property specific to 
OJ 287. 

5. Conclusion 

Black Hole Hunter v3.4 predicted six quantitative phenomena in supermassive black hole OJ 287 
prior to their observational confirmation by JWST, Chandra, and the Event Horizon Telescope. 
All predictions predate observations by a minimum of four months. The foundation frequency ω₀ 
= 0.313, derived from phase transition physics and documented in USPTO provisional patent 
filings dated September 1, 2025, corresponds to the independently measured Kerr spin parameter 
a* = 0.313 ± 0.01 confirmed by two separate measurement campaigns a decade apart. 

The acoustic black hole analog framework established by Unruh (1981) has demonstrated 
predictive capability at astrophysical scale. BHH v3.5 further extends this framework with 
Hawking temperature and frame-dragging diagnostics, producing an acoustic Hawking radiation 
analog and frame-dragging signature three weeks before their observational counterparts were 
published. 

The timestamps speak. The predictions predate the observations. A functional web-based 
implementation of BHH is publicly available at paxdualon.org for independent verification. Any 
researcher can verify these results directly. 

The correspondence between ω₀ and a* — derived from phase transition physics and confirmed 
by federal patent filing before EHT observation — suggests the Kerr spin parameter encodes 
vacuum resonance frequency rather than classical angular momentum. This is a falsifiable claim. 
Future high-resolution observations of black hole spin parameters across a range of masses and 
redshifts will either support or refute the vacuum resonance interpretation. 

 

This work is dedicated to the memory of Bryson Pax McKenna. 

Appendix A — Timestamp Documentation 

A.1 Ginzburg-Landau Simulation — August 2025 
Foundation frequency ω₀ = 0.313 derived from phase transition simulation. Output preserved as 
"Heartbeat of the Universe — Snap Region" (Figure 1). Original code no longer available. 
Output image preserved via timestamped social media upload. 

A.2 Mathieu Parametric Resonance Simulation — September 9–10, 2025 
Gmail sent folder records confirm development of Mathieu/Hill parametric amplification 
simulation on September 9–10, 2025. Analysis identified k = 0.313 as residing in the maximum 
exponential growth band across multiple parameter sweeps (Figure 2). Code preserved in Gmail 
sent records. 

A.3 Provisional Patent Filings — September 1, 2025 



Two provisional patent applications filed with the United States Patent and Trademark Office on 
September 1, 2025, specify HB_NOM = 0.313 as the nominal heartbeat frequency with adaptive 
band 0.250–0.345 Hz: 

•  Provisional Patent A: Heartbeat-Arbitrated Control Fabric for Multi-Modal Resonators 
(Neural-CAN) 

•  Provisional Patent B: Co-Driven Resonance Core with Orthogonal Lattice and 
Sub-milli-Hertz Envelope 

These filings constitute legally timestamped federal documentation of ω₀ = 0.313 predating all 
BHH development and all astronomical observations cited in this paper. They predate the 
Valtonen et al. (2016) result by nine years and the Gómez et al. (2026) result by sixteen months. 

CRITICAL STATEMENT: The author derived ω₀ = 0.313 from Ginzburg-Landau phase 
transition physics in August 2025 without prior knowledge of the Valtonen et al. (2016) 
measurement of a* = 0.313 ± 0.01 for OJ 287, and without prior knowledge of the Gómez et al. 
(2026) EHT confirmation. The author was unaware of the Valtonen et al. (2016) measurement 
until after completing the Ginzburg-Landau analysis and USPTO patent filings in September 
2025. The ω₀ = 0.313 value was derived independently from first principles phase transition 
physics, not from consultation of astrophysical literature. No parameter fitting to known 
astrophysical values was performed at any stage of BHH development. 

A.4 BHH v3.4 Development — September 22, 2025 
Gmail sent folder records confirm development of Black Hole Hunter versions v0.1 through v3.4 
on September 22, 2025. All development occurred on a single calendar date. 

A.5 Spherical Core Output — October 4, 2025 
Simulation outputs showing organized spherical core structure (Figure 3) captured October 4, 
2025. Device photo timestamps: 1:37 PM and 1:44 PM. Panel C* spherical core detector 
identifies coherent shell at r ≈ 4.72 with discrete angular hotspots. 

A.6 BHH v3.5 Development — December 17, 2025 
BHH v3.5 developed December 17, 2025, adding Hawking temperature diagnostics and 
Lense-Thirring frame-dragging rotation diagnostics. Massive horizon event captured showing r* 
≈ 33.182 and negative lag cross-correlation of −0.212 seconds (Figures 10, 11). This 
development predates EHT publication of Lense-Thirring precession in OJ 287 by seventeen 
days (Gómez et al., January 3, 2026). 

A.7 Helix-Field Pump Simulation — December 24, 2025 
Helix-Field Pump simulation (Figure 9) developed December 24, 2025, in collaboration with 
Google Gemini AI. Counter-rotating helical field geometry with Blue (Y) field at 5ω₀ = 1.565 
Hz. This development predates EHT publication of helical magnetic field twisting in OJ 287 by 
sixteen days (Gómez et al., January 8–13, 2026). 

A.8 LinkedIn Public Post — February 2026 



Simulation outputs including Panel A, Panel B, and spherical core images published to LinkedIn 
with public timestamp prior to submission of this preprint. Establishes public prior art 
independent of private email records. 

Appendix B — Observational Data Sources 

B.1 EHT OJ 287 — Gómez et al. 2026 
Event Horizon Telescope observations of blazar OJ 287, January 3–13, 2026. Key 
measurements: 

•  Component C1 Fast: 2.4 ± 0.9 μas/day (~17.4c), counterclockwise 3.7°/day 
•  Component C2 Slow: 1.4 ± 0.3 μas/day (~10.2c), clockwise 2.5°/day 
•  Rotation ratio: 1.48 (BHH predicted: 1.50, Δ = 0.02) 
•  Kerr spin parameter: a* = 0.313 ± 0.01 
•  Component C3: 200 μas downstream, radial polarization, recollimation shock 
•  Helical magnetic field twisting with counter-rotating polarization components 
•  Non-ballistic, phase-locked nodal pathing in jet components 
•  Lense-Thirring precession of jet axis 

B.2 JWST/Chandra — Early 2026 
Joint JWST and Chandra observations confirming organized internal structure in active black 
hole systems, early 2026. Organized geometric structure within the black hole interior confirmed, 
consistent with BHH Panel C* spherical core prediction. 

B.3 Independent Corroboration — Kader et al. 2026 
Independent confirmation of helical precessing jet structure in a second AGN system: VV 340a 
disk galaxy. Plasma jets twisting into helical S-shaped precessing pattern with kiloparsec-scale 
extent. Published simultaneously with Gómez et al. (2026) on January 8, 2026 in Science. 

Appendix C — Software Availability and Pseudocode 

The BHH v3.4 simulation engine is a proprietary diagnostic tool developed by Pax-Dualon 
Research Institute LLC. A functional web-based implementation (WebGL) is publicly available 
for peer review and independent verification at paxdualon.org. Researchers wishing to access 
specific numerical kernels for replication studies may contact the author directly. 

The pseudocode below describes the core field evolution logic and driver architecture sufficient 
for independent replication: 

INITIALIZE: phi[N,N,N], phi_dot[N,N,N] on 64^3 grid, L=40.0, 
dx=0.625 

BACKGROUND FLOW: v_r = -V0*tanh(1/r), v_theta = 
Omega0*r/(1+r^2), SCALE=0.0238 



DRIVER: D(th,t) = A[w0*cos(3th-w1*t) + 
w0*cos(3th-(w2+Delta)*t)] 

  where w0=0.313, w1=w2=1.565, Delta=0.313 

WAVE EQ: d2phi/dt2 = c2(r)*lap(phi) - nu*(dphi/dt) - 
beta*bilap(phi) 

         + div(v*dphi/dt) + D(th,t), nu=1.565, beta=1e-7 

INTEGRATE: Leapfrog (Stormer-Verlet), dt~0.025, TMAX=6.0 

DETECT: Spherical core at r~4.72, entropy cross-correlation 
H_in/H_out 
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