Structured Light Phenomena: Resonant Fields in Natural Systems

Susan Delaney
Independent Researcher
contact@imagineittech.com

Abstract

This study investigates Structured Light Phenomena (SLP) observed under geomagnetically
stable, low-turbulence conditions. Documented events revealed reproducible photonic structures
exhibiting radial coherence, quantized spectral bands and phase-locked spatial organization.
Analytical models drawn from magnetohydrodynamics, nonlinear optics and quantum field
theory describe structured light phenomena as arising from Alfvénic wave propagation,
harmonic resonance structuring and plasma-field interactions. Spectral decomposition
demonstrates coherence with Schumann resonance harmonics and geomagnetic flux boundaries,
supporting the interpretation of structured light phenomena as self-organized macroscopic
coherence states arising from nonlocal electromagnetic coupling and atmospheric boundary-
layer resonance. These findings establish a quantitative framework linking photonic coherence
to mesoscale plasma dynamics, geophysical field structures and resonance-governed energy
localization processes. Quantitative models drawn from plasma physics, nonlinear optics and
electromagnetic field theory are applied to evaluate and support the observed phenomena.
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INTRODUCTION

Structured light phenomena are investigated as quantifiable manifestations of spatiotemporally coherent energy
structuring. This study examines whether photonic structures originate from resonance-driven self-organization,
electromagnetic field dynamics or other mechanisms of coherent environmental coupling. The analysis integrates
theoretical frameworks from plasma physics, electromagnetic resonance and quantum coherence theory [1-6],
situating the work within the broader context of nonlinear field behavior and atmospheric photonic ordering.

Field observations were conducted over a continuous two-year period (2022-2023) under varied, controlled
environmental conditions. All structures were visually confirmed prior to photographic capture, ensuring empirical
validation. Observed formations exhibited reproducible macroscopic geometries, including radial symmetry,
hexagonal tiling and concentric nodal rings, across repeated intervals and environmental conditions. Notably, two
morphologically distinct but spectrally identical structures were recorded at identical coordinates (41.6000917° N,
-73.2068564° W) one month apart: a humanoid-shaped structure (December 9, 2022) and a disciform structure
(January 30, 2023) [7-10].

This reproducibility indicates that formation mechanisms may involve phase-stable electromagnetic interactions,
geomagnetic flux alignments, or resonance-based structuring processes at atmospheric and terrestrial boundaries [8,
16, 18]. Observed stability across independent sessions further supports the hypothesis that structured light
phenomena are not transient artifacts but represent coherent energy organizations embedded within dynamic
environmental fields.

Structured light phenomena are thus hypothesized not merely as passive tracers of atmospheric or geomagnetic
fluctuations but as active, self-organized photonic expressions of underlying resonance-modulated field dynamics.
Field recordings demonstrate coherent spatial architectures, persistent phase stability and fractal scaling behaviors
indicative of internally stabilized energy structuring processes. These observations suggest that structured light
encodes both geometric symmetry and dynamic energy states, governed by universal field resonance principles
operating across terrestrial atmospheric domains.
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The objectives of this investigation are to: (1) document and categorize structured light formations observed in
natural environments; (2) assess environmental correlates, including temperature, humidity, barometric pressure,
geomagnetic indices and Schumann resonance activity; (3) compare observational data with plasma physics and
field-theoretic models [1-3, 11-12]; (4) investigate observer-dependent visibility models [13-15]; and (5) construct
an interdisciplinary analytical framework drawing from quantum electrodynamics (QED), nonlinear optics and
atmospheric physics [4-6, 20, 23].

This framework proposes that structured light phenomena emerge from coherent environmental energy
configurations, rather than representing random or anomalous occurrences. The study advances empirical support
for resonance-induced electromagnetic structuring and establishes a foundation for future investigations into field
topologies, photonic coherence and spatial encoding mechanisms. Theoretical analysis incorporates established
mathematical frameworks to evaluate structured light as a resonance-based coherence state, aligning observational
results with known field dynamics and spectral modeling techniques.

METHODS

For brevity, structured light phenomena will hereafter be referred to as SLP. Structured light phenomena are
investigated as quantifiable manifestations of spatiotemporally coherent energy structuring. This study examines
whether photonic structures originate from resonance-driven self-organization, electromagnetic field dynamics or
other mechanisms of coherent environmental coupling. The analysis integrates theoretical frameworks from plasma
physics, electromagnetic resonance and quantum coherence theory [1-6], situating the work within the broader
context of nonlinear field behavior and atmospheric photonic ordering. Subsequent analysis applies mathematical
models including Fourier transforms, energy density equations and coherence measures to characterize and interpret
the observed structures.

Field-based observational protocols were implemented to document SLP under natural conditions. Digital imaging
devices were employed during repeated observational campaigns, supplemented by concurrent environmental
metadata acquisition. This protocol ensured high-fidelity documentation of photonic structuring in situ and enabled
systematic correlation with external field variables.

Observations were conducted daily across a two-year interval (2022-2023), encompassing diverse terrains, including
forests, wetlands, open fields and mixed ecosystems. These varied topographies provided a broad array of
atmospheric, geomagnetic and environmental boundary conditions. Only events verified through unaided visual
confirmation were documented, with high-resolution digital photography employed under variable meteorological
scenarios. This approach minimized observational artifacts and reinforced the authenticity of the photonic structures
recorded [17-19].

The acquired visual data were cross-analyzed with theoretical and experimental models derived from photonic
resonance systems, atmospheric optics and quantum coherence frameworks [1-6]. Spectral decomposition methods,
including Fourier transform techniques, were applied to extract temporal and frequency-domain characteristics from
structured light imagery, facilitating direct comparison with established field resonance and coherence models [20,
21]. Particular attention was paid to the recurrence of two key events, one humanoid-shaped (December 9, 2022)
and another disciform (January 30, 2023) captured at identical geographic coordinates (41.6000917° N,
-73.2068564° W). Both events exhibited matching spectral signatures, suggesting coherent energetic structuring,
potentially modulated by local geomagnetic anomalies, telluric gradients or resonance convergence [8-10], [16],
[18].

The analytical framework incorporated principles from quantum field theory, nonlinear optics, and electromagnetic
structuring [1-3], [13-14], [20], [23]. These theoretical models enabled detailed characterization of nodal patterning,
radial coherence and harmonic frequency alignment within the captured structures. Interdisciplinary elements,
including perceptual resonance dynamics [7], [15], were also considered to explore possible observer-field
interactions under conditions of environmental synchronization.
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Concurrent with imaging, environmental parameters were systematically recorded. Temperature (30-80°F), relative
humidity (30-90%), and barometric pressure (29.7-30.3 inHg) were logged, alongside wind speed (0-15 mph), Kp
index (0-4), and Schumann resonance harmonic activity beginning at 7.83 Hz [1-2], [16], [18], [24-25].
Additionally, subsurface conductivity variation was inferred from geomagnetic baselines and terrain data to assess
potential interactions with telluric currents.

This integrative methodology established a robust analytical framework correlating naturally occurring
electromagnetic conditions with structured photonic phenomena. Rigorous observational control, quantitative
modeling, and interdisciplinary theory support the interpretation of the documented structures as resonance-aligned
energy events rather than stochastic atmospheric anomalies.

Additional context regarding environmental control, observational reproducibility and data protocols is provided in
the publicly accessible Research Summary and FAQ [50], which complements the core methods outlined here.

RESULTS

Over a two-year observational period, a diverse range of structured light formations was systematically documented
under varying environmental conditions. These phenomena consistently manifested with precise geometric
organization, spectral coherence and spatiotemporal stability. Observed patterns were cross-correlated with
environmental parameters to elucidate potential field interactions and resonance mechanisms.

Triangular configurations recurred under clear skies, moderate humidity and stable barometric conditions. Their
consistent angular precision and boundary stability suggest structuring by underlying resonance dynamics,
potentially modulated by electromagnetic gradients or standing wave interactions [1], [41]. Concentric ring
structures were observed most frequently during periods of elevated Schumann resonance activity with visual
morphologies reflecting frequency-coupled coherence states indicative of large-scale field entrainment [2], [7].

Hexagonal tiling, emerging predominantly during low geomagnetic activity (Kp Index 0-1), reinforces the
hypothesis that self-organizing plasma behaviors or resonance harmonics contribute to structured patterning [11],
[37]. These formations consistently displayed angular symmetry and multi-node repetition, aligning with known
plasma self-organization behaviors. Linear photonic alignments were recorded primarily during low wind
conditions, with their stability suggesting a controlled energy distribution mechanism rather than atmospheric
scattering [25], [33].

Analysis of the full observational dataset revealed several statistically significant environmental correlations.
Structured light formations manifested most frequently during conditions of low to moderate geomagnetic activity
(Kp Index 0-3), indicating that geomagnetic stability is favorable for the emergence of coherent field structures [18],
[31]. Optimal thermal conditions ranged from 30°F to 60°F, with relative humidity between 46% and 64%,
suggesting an atmospheric refractive index range conducive to photonic phase alignment and coherent structuring
[11], [30].

Barometric pressure consistently ranged from 29.9 inHg to 30.3 inHg during structured light events, likely
suppressing atmospheric instability and contributing to reduced scattering and improved photonic coherence [24].
Resonance alignment was frequently indicated by the synchronization of light formations with the fundamental and
harmonic frequencies of the Schumann resonance spectrum (7.83 Hz and its multiples) [2], [32]. These correlations
support a macroscopic electromagnetic modulation of localized field behavior. Variations in telluric currents,
inferred from concurrent geomagnetic and environmental conditions, were also implicated in modulating formation
visibility, supporting theories of subsurface EM-field coupling in structured photonic emergence [31].

The recurrence of two morphologically distinct events at identical geographic coordinates (41.6000917° N,
-73.2068564° W), captured on December 9, 2022 (humanoid structure), and January 30, 2023 (disc-like structure),
under similar environmental parameters further suggests site-specific field resonance or standing wave localization
effects [9], [10], [26]. Both events displayed identical spectral distributions, reinforcing the conclusion that the
underlying structuring is coherent and repeatable, not the result of stochastic environmental noise.
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Photographic documentation was conducted using high-resolution imaging systems, with each captured formation
first verified through unaided visual confirmation. This dual-verification protocol ensured that the resulting image
data authentically represented natural phenomena and not optical artifacts or post-processing effects [19], [23], [24].
Field documentation produced a comprehensive visual record, supporting both qualitative analysis and spectral
feature extraction. These data confirm the structured nature of the observed phenomena and provide a reproducible
empirical basis for further theoretical modeling [48], [25]. The geometric features documented in Figures 1-4
visually corroborate the spatial coherence, resonance-linked symmetry, and spectral regularity discussed throughout
this section.

DISCUSSION

SLP represent coherent optical manifestations of environmental field organization, arising at the intersection of
atmospheric plasma dynamics, electromagnetic resonance systems and nonlinear energy structuring. Empirically
documented through systematic long-term field observations and high-resolution photographic evidence, these light
phenomena exhibit non-random morphologies, harmonic geometries and persistent alignment with geophysical
oscillatory frameworks.

Their consistent recurrence across geospatial and temporal domains supports an origin rooted in structured energy
dynamics rather than stochastic atmospheric variability. Field evidence strongly indicates that SLP formations are
governed by resonance-driven field organization and not by random scattering processes.

The phenomena require a multi-scale analytical approach, synthesizing principles from classical electrodynamics,
plasma self-organization, nonlinear field topology and coherence theory. This interdisciplinary synthesis enables
robust modeling of both micro-structural features and large-scale energy ordering phenomena observed during SLP
events.

The following subsections classify the principal morphological categories identified through field investigations and
correlate them with theoretical frameworks accounting for their emergence, dynamic stability and recurrence.
Together, these frameworks establish a multidimensional context for quantifying structured morphologies, providing
an evidentiary foundation for elucidating the underlying physical mechanisms that determine the persistence,
coherence and self-organization of SLP formations.

Resonant Structuring, Field-Aligned Geometry, and Linear Grid Formations

Structured light manifestations frequently organize into linear alignments, orthogonal grid geometries and resonantly
stabilized field-aligned structures. These formations exhibit strong spatial correlations with established field-current
networks, including geomagnetic flux lines, telluric conductivity gradients and plasma boundary currents. Field
investigations consistently documented phase-locked spatial intervals, directional coherence and recurrent patterning
across diverse geographic latitudes and atmospheric regimes.

This behavior is strongly indicative of resonance-induced coherence constrained by underlying geophysical field
geometries. Foundational models in optical coherence [9], [10] and long-range energy synchronization frameworks
[35], [38], [39], [40] provide theoretical support for the spontaneous emergence of such structures through non-local
resonance propagation and field-induced phase organization. The observed alignment of structured light features
with directional geophysical energy flows [16], [18], [31] suggests that photonic emissions function not merely as
passive tracers, but as dynamically modulated signatures of coherent electromagnetic processes operating within the
Earth's ionospheric cavity.

Cosmic Harmonics and Plasma Filamentation

Structured light morphologies exhibit striking formal similarity to astrophysical plasma filaments and interstellar
magnetic strand networks. Field observations, including bifurcating streamers, curved light filaments and axial
plasma-like beams, closely mirror the characteristics of plasma waveguides and magnetoionic ducting pathways
documented in cosmic environments [45], [46], [48].
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Theoretical congruence with Alfvén wave propagation models [34] further reinforces this analogy. Alfvénic
dynamics describe the mediation of coherent oscillatory behavior within magnetized plasma structures by
electromagnetic forces, a mechanism that may also transiently operate within Earth's mesosphere and lower
ionosphere during episodes of elevated plasma conductivity [44], [38]. These parallels suggest that the same
resonance-governed principles that structure energy propagation across cosmic scales may locally organize photonic
energy within the Earth’s atmospheric system under specific boundary and charge distribution conditions.

Structured light phenomena thus occupy an intermediate regime where astrophysical plasma dynamics, nonlinear
electromagnetic field behavior and terrestrial boundary constraints converge. The integration of resonance-based
coherence models, quantum field interaction hypotheses and laboratory plasma analogs [13], [39], [40] establishes a
multi-modal theoretical framework for interpreting SLP as emergent, coherent energy states, distinct from transient
meteorological optics.

Environmental Coherence, Resonant Phase Stability and Temporal Emergence

Structured light phenomena consistently emerged during intervals of geomagnetic stability, reduced ionospheric
turbulence, and transitional atmospheric phases, conditions favoring phase-locking, standing wave formation and
field-resonant coupling [1], [2], [7], [8], [33], [37]. Field observations recorded persistent spatial symmetries,
including nested wavefronts, periodic diffraction arcs and zonal segmentation, characteristic of cavity resonance and
modal entrainment within atmospheric boundary layers.

The temporal stability and reproducibility of these features across multiple exposures and observational sessions
suggest that the emergence of SLP is governed by dynamic coherence between external electromagnetic field drivers
and internally sustained modal structures. Phase-resolved analyses and signal decompositions further revealed low-
frequency electromagnetic drivers capable of entraining photonic coherence under regimes of enhanced energy
density, ionization and organized charge distribution.

Implications for Field Structuring and Energy Organization

The cumulative spatial, temporal, and morphological characteristics of SLP suggest that they are not artifacts of
lensing, scattering or perceptual anomalies, but instead constitute coherent manifestations of structured
electromagnetic energy [1], [7], [8], [16], [26], [38]. Grid alignments, vortex rings and radial interference structures
function as diagnostic geometries, revealing the operation of non-equilibrium field systems undergoing energy
localization, resonance capture and topological self-organization [3], [9], [13], [34], [38], [45].

These findings support a generalized theoretical model in which SLP emerge as boundary-stabilized, resonance-
modulated energy states within a hybrid plasma-atmospheric medium [12], [19], [26], [40], [44]. The spatial
regularity, reproducibility and harmonic coherence observed in the formations imply that structured light operates as
a complex, field-coupled optical phenomenon embedded within larger geophysical energy systems [7], [8], [26],
[35].

Resonance-based coherence

Structured light phenomena may arise from resonance-based interactions between environmental oscillatory modes
and ambient field conditions. Observed coherence between harmonic frequencies and spatial structuring suggests
that environmental field alignments, such as Schumann resonances or atmospheric cavity modes, may facilitate
phase stability and nodal pattern formation in SLP. These findings support a model in which SLP emerge as
resonantly amplified field structures, stabilized through frequency-phase coupling, modal entrainment, and
boundary-reflective conditions observed during field investigations [1], [2], [7], [8], [33], [37].

Non-Local and Quantum Resonance Effects

Beyond classical electromagnetic interactions, quantum coherence models propose that SLP may arise from
extended, non-local field correlations. Such models suggest that photonic phase synchronization can occur through
entanglement-like coherence mechanisms or resonance-at-a-distance, enabling coherent structuring across spatially
disconnected regions [13], [14], [15], [36], [47].
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Evidence from field observations, including spatial phase mirroring, synchronized flicker behavior and spectral
symmetry between distant light formations, supports the hypothesis that quantum field coherence may contribute to
structured light emergence. These behaviors are consistent with theoretical developments in quantum
electrodynamics and long-range field correlation studies, where coherence is maintained without proximal coupling.
In this interpretation, SLP may reflect environmental manifestations of field-based quantum coherence phenomena,
particularly under conditions of high environmental symmetry and electromagnetic field organization.

Plasma Analogues from Laboratory Studies

Field-documented SLP morphologies, including radial bifurcations, nested wavefronts, vortex rings, and filamentary
structuring, exhibit direct phenomenological parallels to plasma self-organization behaviors observed in controlled
confinement systems such as tokamaks, Z-pinches and magnetized ring discharges [3], [11], [12], [25], [27], [37],
[42].

In these systems, coherent structuring arises from nonlinear energy localization, boundary-driven feedback
stabilization and anisotropic magnetic field symmetry. Similarly, SLP formations appear under natural plasma
boundary conditions characterized by geomagnetic modulation, ionospheric layering and atmospheric refractive
gradients.

The convergence between laboratory plasma dynamics and field observations suggests that Earth's near-surface
plasma environments can transiently support self-organizing photonic behaviors analogous to engineered plasma
coherence states, governed by feedback stabilization, modal resonance and phase-locked confinement.

Holographic and Quantum Coherence Models

Emerging quantum and holographic models suggest that structured light formations may encode field information
holographically or through coherence states. This view proposes that SLPs function as information-rich, phase-
locked systems reflecting deeper energy organization principles.

Together, these models provide a multifaceted framework for understanding how SLP may emerge from the
interplay between environmental energy fields and perceptual processes. By integrating neurophysiological
principles, quantum mechanical insights and field theory, this approach offers a novel perspective that not only
enhances our understanding of the underlying mechanisms but also lays the groundwork for future interdisciplinary
research into the interaction between human perception and structured energy patterns.

These models explore the possibility that the observed SLP may exhibit properties of quantum entanglement or
holography, wherein light patterns are not merely a result of classical interactions but may also reflect an underlying
quantum coherence. This hypothesis suggests that the phenomena could encode information in a manner analogous
to holographic processes, potentially mediated by non-local interactions [7], [13], [26], [28], [29], [34], [40].

Resonance Fields and Environmental Coupling

The emergence of SLP appears to be governed by multi-modal resonance interactions involving electromagnetic
field dynamics, nonlinear coupling and coherent energy self-organization. This section outlines the primary
theoretical frameworks capable of explaining the formation, stability and recurrence of structured photonic behavior
in natural environments. The following models explore both classical and quantum domains, offering a multi-scale
view of environmental coherence and energy structuring.

Resonance-Based Coherence and Environmental Frequency Locking

Resonant coupling between structured light and environmental oscillatory modes is hypothesized to drive the phase
stability and geometric coherence observed in SLP. Specific frequency bands, such as those associated with global
Schumann resonances, cavity oscillations and atmospheric waveguides, serve as natural spectral scaffolds capable of
amplifying and stabilizing coherent waveforms [1], [2], [7], [8], [33], [37].

When environmental frequency modes align constructively, they can entrain photonic coherence across extended
domains, forming standing wave nodes, nested interference rings and angularly modulated diffraction arcs. These

6



Structured Light Phenomena: Resonant Fields in Natural Systems

phenomena are consistent with predictions from modal resonance theory and are supported by data showing
alignment between SLP harmonic content and known electromagnetic eigenfrequencies of the Earth-ionosphere
cavity. This model interprets SLP as emergent field structures, stabilized through frequency-phase entrainment with
ambient environmental oscillators exhibiting boundary-reflective properties.

Electromagnetic Field Structuring and Localized Interaction Dynamics

Localized electromagnetic anomalies, including geomagnetic flux concentrations, telluric current gradients, and
ionospheric perturbations, are posited to significantly influence the structuring of photonic emissions. These field
variations generate anisotropic refractive indices, dielectric inhomogeneities and phase retardation zones that
modulate the propagation and coherence of ambient light fields [11], [16], [18], [19], [32], [41], [43].

Field investigations documented that structured light emissions frequently aligned with geophysical current
pathways and conductivity gradients, particularly in the vicinity of geomagnetic null zones, crustal fault interfaces
and ionospheric irregularities. This correspondence suggests that photonic coherence and spatial structuring are
dynamically shaped by localized electromagnetic interactions.

Theoretical models based on magneto-optic coupling and plasma dielectric modulation predict that spatially varying
fields can entrain photonic phase alignment and enable visible coherence structuring. In this framework, SLP
represent optical manifestations of localized field-induced ordering processes within the Earth's atmospheric plasma
boundary layers.

Non-Local and Quantum Resonance Effects

Beyond classical electromagnetic interactions, quantum coherence models propose that SLP may arise from
extended, non-local field correlations. These models suggest that photonic phase synchronization can occur via
entanglement-like coherence mechanisms or resonance-at-a-distance effects, enabling coherent structuring across
spatially disconnected regions [13], [14], [15], [36], [47].

Field observations, including spatial phase mirroring, synchronized flicker phenomena and spectral symmetry
between geographically separated light structures, support the hypothesis that quantum field coherence may
contribute to the emergence of SLP. Such behaviors align with theoretical developments in quantum
electrodynamics and long-range field correlation studies, where coherence is preserved without requiring direct
spatial proximity.

Under this interpretation, SLP may represent macroscopic manifestations of field-based quantum coherence
phenomena, particularly under conditions characterized by high environmental symmetry and organized
electromagnetic field topologies.

Laboratory Analogues from Plasma Confinement Systems

Field-documented SLP morphologies, including radial bifurcations, nested wavefronts, vortex rings, and filamentary
structuring, exhibit direct phenomenological parallels to plasma self-organization behaviors observed in controlled
confinement systems such as tokamaks, Z-pinches, and magnetized ring discharges [3], [11], [12], [25], [27], [37],
[42].

In laboratory plasmas, coherent structuring emerges through nonlinear energy localization, boundary-driven
feedback stabilization, and anisotropic magnetic field symmetry. Field observations indicate that similar dynamics
occur naturally, under plasma boundary conditions shaped by geomagnetic modulation, ionospheric stratification,
and atmospheric refractive gradients.

The congruence between laboratory plasma dynamics and SLP field observations suggests that the Earth's near-
surface plasma environments can transiently sustain self-organizing photonic behaviors analogous to engineered
plasma coherence states, governed by feedback resonance phase stabilization and nonlinear confinement
mechanisms.
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Quantum Holography and Information-Encoded Light Coherence

Emergent theoretical frameworks propose that SLP may encode spatial information through holographic or
quantum-coherent modalities. Within this view, SLP function as phase-locked, information-rich systems reflecting
the internal symmetries and dynamic evolution of environmental field states.

This hypothesis draws from interdisciplinary research in quantum holography, nonlinear optics, and biophysical
coherence, where photonic systems have demonstrated the ability to store and transmit information via distributed
phase patterns and interference geometries [7], [13], [26], [28], [29], [34], [40].

Field-documented SLP configurations, including bifurcated emission paths, spectral overlays, and radially
distributed phase structures, exhibit characteristics consistent with interference-encoded field states, capable of
serving as transient carriers of environmental field memory. These features suggest that structured light temporarily
encodes ambient electromagnetic and geometric information into spatially coherent photonic architectures.

This model opens pathways for interdisciplinary exploration, positing intersections between neurophysical
perception, quantum coherence and field-structured informational encoding within the observer-field interaction
framework.

Coherent Geometric and Harmonic Field Structures in Natural Systems
SLP, as documented through field investigations, consistently exhibit the emergence of geometrically coherent,
phase-stable morphologies, including hexagonal tilings, concentric nodal rings, spiral arcs and filamentary vortices.
These formations display spatial and spectral ordering that strongly reflects underlying principles of harmonic
resonance, fractal geometry and boundary-modulated field self-organization.

Comparative analysis with harmonic resonance models [1], [2], mathematical fractal frameworks [22], and plasma
dynamic systems [42] affirms the empirical consistency of these patterns with energy localization behaviors
observed in nonlinear, high-permittivity media. The recorded geometries mirror established behaviors in critical
state systems, Benard convection cells, magneto-optic domain formation and cymatic resonance patterns, all of
which operate through emergent order and symmetry-breaking stabilization processes [44], [48].

Field photographic evidence and spectral analyses demonstrate that structured photonic outputs are non-random and
are not attributable to instrumentation artifacts. Rather, they represent coherent manifestations of localized energy
dynamics, constrained by atmospheric refractive boundaries and geophysical field topologies. The consistent spatial
ordering observed is congruent with resonance structuring via standing wave superposition, diffraction-interference
synthesis and non-local feedback coupling across layered electromagnetic domains.

Hexagonal Tiling and Field-Induced Self-Organization

Under conditions characterized by low geomagnetic turbulence and stabilized atmospheric gradients, hexagonal
tiling patterns were repeatedly recorded across structured light formations. These hexagonal arrays exhibited six-fold
rotational symmetry and translational invariance, consistent with resonance-driven self-organization mechanisms
observed in fluidic convection (Benard cells), nonlinear vibrational systems (cymatics) and weakly ionized plasma
structures [11], [34], [37].

The emergence of such symmetry implies the presence of intrinsic phase constraints within the environmental fields,
wherein spatial periodicity reflects the minimization of system energy under boundary-stabilized harmonic feedback
conditions. Hexagonal packing represents an energetically optimal topology for localized resonance fields and
provides a structural analog for energy compartmentalization within plasma-embedded photonic systems.

Concentric Ring Systems and Standing Wave Modulation

Concentric light ring systems documented in SLP field studies correlate with known analytical solutions for standing
wave phenomena in bounded dielectric and magnetized media. These features most frequently emerged during
periods of elevated Schumann resonance activity, suggesting a strong coupling between ambient electromagnetic
field modes and the spatial phase structures documented [2], [20], [26], [34].
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Wave interference analysis and modal decomposition suggest that these rings represent spatial harmonics formed via
constructive superposition in field-constrained cavities. These modal structures are consistent with classical
electromagnetic field solutions and are further corroborated by scattering models applied to anisotropic boundary
conditions. In broader context, their emergence suggests modal confinement of plasma wave packets and standing
oscillation modes in dynamically evolving ionospheric boundary layers Figure 5 [27].

Spiral Dynamics and Angular Momentum Coupling

Photonic spiral formations recorded during structured light field investigations, particularly those aligning with solar
incidence vectors or atmospheric angular momentum axes, exhibited consistent rotational symmetry, preserved
curvature and scale-invariant expansion characteristics. These observed morphologies directly correspond to
theoretical solutions for vortex filamentation and angular momentum conservation in rotating electromagnetic and
plasma field systems.

Their preferential emergence under conditions of low atmospheric turbulence and near-field solar ingress suggests
coherent coupling between environmental electromagnetic swirl dynamics and boundary-resonant atmospheric
structures. The formation of such spirals is indicative of angular phase-locking phenomena, wherein energy
propagates along curvilinear trajectories governed by conserved angular momentum and resonant environmental
symmetries.

The dynamics observed parallel known behaviors in spiral plasma eddies, magnetospheric drift shells, and spiral-
mode wavefront propagation within reactive media systems. This congruence suggests that structured light spirals
represent macroscopic expressions of angular momentum conservation and resonance-driven field organization
within terrestrial plasma and electromagnetic environments.

Laboratory Analogues and Plasma Confinement Symmetries

Structured light geometries documented in field environments exhibit direct phenomenological correspondence with
self-organizing behaviors observed in controlled plasma confinement experiments, including tokamak reactors,
Z-pinch systems and magnetized ring discharges [3], [11], [12], [25], [27], [37], [42].

Field features such as radial bifurcations, nested energy rings, filamentary branching, and fractal boundary recursion
closely parallel emergent plasma modes formed under rotating magnetic fields, boundary-induced dielectric
asymmetries and nonlinear feedback stabilization mechanisms.

Photographic sequence analysis from SLP fieldwork confirms the presence of fractal recursion, self-similarity across
spatial scales and harmonic layering, phenomena consistent with recursive energy distribution observed in
laboratory-confined plasma domains.

This convergence between engineered plasma dynamics and natural SLP suggests that the Earth’s near-surface
plasma environments, under conditions of localized electromagnetic gradients, ionospheric charge layering, and
atmospheric refractive structuring, can transiently support coherent self-organizing behaviors analogous to those
produced in laboratory plasma confinement systems.

The observed field persistence, symmetry-locking, and modal stabilization of structured light formations further
reinforce the view that feedback resonance, phase-coherent energy confinement, and nonlinear dielectric response
govern the emergence and evolution of these phenomena in natural settings.

Quantum Coherence Models and Field-Encoded Light States

Emergent theoretical frameworks grounded in quantum coherence, holographic field theory, and nonlinear optics
propose that SLP may function not merely as coherent electromagnetic manifestations, but as active encoders of
spatial information through distributed phase architectures [7], [13], [26], [28], [29], [34], [40].

In this interpretation, structured light formations represent phase-locked, information-rich systems wherein photonic
emissions encode environmental field states through interference geometries, amplitude-phase correlations and
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topologically coherent field structures. Observations of bifurcated emission paths, spectral overlays, radial phase
symmetries and nested harmonic structures within SLP datasets are consistent with predictions of holographically
encoded coherence states.

Within this framework, SLP are viewed as transient field memory projections, spatially coherent light states
modulated by dynamic, non-local environmental interactions. Spatial entanglement across light structures,
synchronous phase-locking between separated regions and quantized interference banding are interpreted as
manifestations of distributed quantum coherence, where the photonic field simultaneously records and expresses
underlying environmental symmetry and energetic phase organization.

These models bridge theoretical domains, suggesting that quantum-level coherence and information encoding can
extend into macroscopic atmospheric plasmas under specific field boundary conditions. Structured light formations
may thus act as ephemeral holographic carriers, wherein energy, geometry and information coalesce into visible
expressions of deeper coherence principles embedded within terrestrial and planetary field systems.

This perspective opens interdisciplinary pathways for future investigation, linking photonics, quantum field theory,
neurophysical perception models and environmental coherence dynamics into a unified framework for
understanding light-encoded field interactions

Mathematical Integration and Theoretical Framework Consolidation

To formalize the interpretation of SLP and to quantitatively model their emergence, a structured suite of
mathematical frameworks is introduced. These models characterize the spatial morphogenesis, temporal coherence,
spectral structuring and energy localization behaviors documented across field observations. They collectively
provide a unified formalism rooted in plasma physics, nonlinear wave mechanics, harmonic analysis and quantum
field theory.

Each equation is selected for its empirical correlation with discrete morphologies captured in structured light
datasets, ranging from modulated photonic pulse trains, nested radial phase structures, concentric nodal rings,
harmonic interference lattices, to rotationally coherent vortex geometries. Collectively, these models converge
toward a field-based interpretation wherein light structuring is governed by boundary-constrained, resonance-
modulated and phase-coherent energy topology.

This formalism establishes a rigorous mathematical framework and theoretical scaffold for interpreting structured
light formations, integrating coherent field dynamics, resonance structuring and nonlinear plasma interactions within
a unified physical model.

This mathematical consolidation provides a rigorous theoretical scaffold supporting the view that SLP are not
stochastic optical artifacts, but organized manifestations of dynamic, feedback-regulated electromagnetic field
structures embedded within multi-modal environmental resonance systems. Refer to Table 1 for detailed
mathematical models, and to Figures 5-27 for corresponding field evidence, analytic plots, and theoretical
applications.

Fourier Transform - Frequency Structuring
The classical Fourier Transform establishes the foundational basis for frequency-domain analysis, enabling the
decomposition of temporal signals into spectral components.

F(w) = ro f@t)-e ™ dt (1)

This equation defines the classical Fourier Transform in the temporal frequency domain, where a time-domain
function f(t) is projected onto a complex exponential basis, yielding a spectral representation F(m) across angular
frequency ®. The decomposition is foundational in electromagnetic field analysis, signal theory and quantum
waveform modeling, enabling the resolution of harmonic content and phase behavior from time-dependent signals.
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In the context of SLP, this formulation was critical for quantifying embedded periodicities in field-recorded light
pulse trains and modulated flicker intervals. Application of the Fourier Transform to these light curves revealed
frequency clustering, phase-stable periodic intervals and harmonically quantized modes consistent with atmospheric
or geophysical resonance drivers [21], [33].

The persistence of discrete spectral peaks across datasets suggests that SLP emit in phase-coherent bands, entrained
to environmental field structures such as Schumann resonance frequencies. These findings imply that structured
light not only reflects spatial coherence, but also encodes temporal phase dynamics modulated by resonance
feedback and field coupling.

The deeper implication is that light energy in SLP may serve as a spectral transducer of field-state information,
preserving the temporal "resonance fingerprint" of the environment in frequency domain structure. This model
supports SLP as temporally modulated, resonance-bound phenomena rooted in dynamic harmonic organization. This
spectral encoding behavior is later quantified through power spectral density analysis and coherence modeling as
illustrated in Figure 5 (Equations 24-25).

Fourier Transform - Spatial Domain

F(k) = ro fx) e **dx Q)

This spatial-domain variant of the Fourier Transform projects a spatial field distribution f{x) into its frequency
domain representation F(k), where k denotes the spatial wave number and e~*X encodes local phase modulation.
This transformation is foundational in the analysis of spatial coherence, diffraction phenomena, holographic

reconstruction and wave-vector decomposition in complex optical and electromagnetic systems.

In SLP research, this model was applied to high-resolution field imagery to isolate embedded periodicities and
diffraction-based interference patterns. Field observations consistently revealed ring lattices, radial nodal structures
and nested geometries, each exhibiting dominant spatial frequency content. These patterns were aligned with
morphologies influenced by environmental harmonic resonances and geometrically constrained energy propagation
pathways [24].

Observations often revealed repeating photonic ring systems, radial filamentations and nested interference
geometries, all indicative of structured light acting as a carrier of encoded spatial frequency information. This
mathematical decomposition offers a direct lens into how angular symmetry, periodic coherence and spatial
diffraction emerge from interactions between electromagnetic wavefronts and atmospheric or plasma boundaries.

The results support the hypothesis that structured light is shaped by internal harmonic oscillations within the
medium, modulated by factors such as atmospheric plasma density, stratified particulate layers or local dielectric
anisotropies. These embedded harmonics imprint coherence patterns that are resolvable via spatial frequency
analysis, offering a window into the geometry of field-matter interaction at the moment of light structuring.

Theoretical extensions of this model bridge classical wave-optics with natural self-organization frameworks.
Specifically, it suggests that periodic photonic architectures observed in SLP are not products of stochastic
scattering, but of resonance-driven spatial tuning, likely governed by nonlinear feedback between geometry, phase
coherence and localized field memory. This behavior aligns with the concept of spatial mode locking, where
photonic structures emerge as stable, symmetry-locked states in bounded, resonant field domains, as illustrated in
Figure 6.

Fourier Transform - Temporal Domain
o]
F(w) =J f@t)-e @ dt (3)
—0o0

This formulation specializes the general Fourier transform to time-domain signals, where F(w) represents the
frequency-domain mapping of the time-dependent field f(#), capturing harmonic evolution under environmental

11



Structured Light Phenomena: Resonant Fields in Natural Systems

modulation. The kernel ie /! encodes oscillatory phase behavior, compactly representing sinusoidal variations as

complex exponentials , a foundational mathematical tool for analyzing the temporal evolution of field structures.

Applied to SLP field data, this technique enabled resonance tracking across multi-session observational windows.
Temporal pulse trains, amplitude envelopes and phase discontinuities, when decomposed using this transform,
exhibited quantized frequency clusters corresponding to geophysical harmonic oscillations, including Schumann
bands and local electromagnetic anomalies [25].

These quantized spectral clusters reflect temporal phase-locking behavior, suggesting that structured light operates
as a dynamically modulated carrier of field-state information. Observed amplitude modulation and envelope beating
behaviors indicate a resonance-mixed environment, where environmental oscillators modulate light emissions as
amplitude-phase-encoded waveforms.

The broader theoretical implication is that structured light fields may function analogously to amplitude-modulated
electromagnetic systems, where plasma-mediated field interactions imprint temporal coherence onto the light signal.
The recurring presence of quantized harmonics and phase-stable emissions positions this equation as a core
diagnostic in unraveling the temporal architecture of structured light behavior, as illustrated in Figure 7.

Wave Interference in Harmonic Structures
I=1+1+2/11,cos(d) 4)

This equation describes the interference of two coherent light waves, where [ is the total resulting intensity, /, are
the individual wave intensities, and J is the phase difference between them. The interference term accounts for
constructive or destructive modulation based on phase alignment [19].

In SLP field observations, this formulation captures the superposition dynamics producing spatial energy modulation
and ring-like interference structures. Field imagery revealed phase-locked bands, interference nodes, and modulated
coherence zones, consistent with active wavefront superposition in field-aligned or cavity-like domains.

These formations reflect intensity redistribution governed by phase relationships and harmonic overlap, indicating
coherent oscillatory fields. This model supports interpreting structured light as resonance-bound energy modulation,
where intersecting photonic waves form stable interference architectures in real-time, as illustrated in Figure 8.

Birefringence & Prismatic Dispersion

An =n,—n, ®)
This classical optics formulation defines birefringence An as the difference between the refractive indices of the
extraordinary ray n, and the ordinary ray n,,. It models how anisotropic media split incident light into orthogonally
polarized components with distinct phase velocities, producing spectral dispersion and phase retardation.

In SLP fieldwork, angular beam bifurcation, color banding, and spectral separation were frequently recorded,
particularly during periods of high solar ingress or local field asymmetry. These observations align with transient
atmospheric anisotropy induced by electromagnetic field gradients, plasma layering, or charge density variations
[19].

Extending beyond static crystalline systems, this model proposes that structured light may arise from dynamic field-
induced anisotropy, where transient directional permittivity organizes photonic emissions into distinct polarization
modes. Field-aligned phase bifurcation may result in polarization-selective beam splitting or coherence-channel
separation, encoding information-bearing phase structures across orthogonal vectors.

The resulting dual-beam pathways act as a natural analog to birefringent systems, without requiring a solid-state
medium. In this model, structured light temporarily organizes into distinct polarization modes, mediated by layered
boundary conditions, resonance coupling, or magneto-optic alignment zones. This enables the encoding and
stabilization of information-bearing phase structures within transiently anisotropic media, as illustrated in Figure 9.
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Energy Modulation in Plasma Fields

E=Lter? s Lygr? (6)
2 2

This equation models the total electromagnetic energy density £ within a plasma field as the sum of the electric and

magnetic field energy contributions, where €0 is the vacuum permittivity, x0 is the vacuum permeability, E is electric

field strength and H is magnetic field strength. Derived from classical electromagnetic field theory [3], it establishes

a framework for evaluating how energy is distributed and stored within plasma systems and provides a quantitative

foundation for interpreting localized plasma interactions [30].

In SLP field investigations, localized photonic emission was often observed in proximity to absorptive or field-
depleted zones, indicating modulated energy densities and structured spatial gradients. These modulations often
coincided with morphologically distinct boundary features, including filamentary structures, nodal separations, or
axial plasma channels, providing compelling evidence of localized field structuring and energy redistribution within
geophysically active, plasma-supported environments.

The alignment of modulated zones with visible field boundaries and filamentary structures indicates dynamic
electromagnetic behavior within naturally occurring plasma environments. This framework supports the
interpretation of localized bright and dark regions in photographic fieldwork data as manifestations of structured
energy modulation, dynamically governed by environmental feedback, boundary constraints, and coherent field
interactions.

Empirical support for this model arises from longitudinal photographic fieldwork, where structured photonic
behavior consistently concentrated near regions of inferred plasma density variation, often adjacent to geomagnetic
inflection points or during episodes of atmospheric charge redistribution. These findings suggest that SLP are
embedded within temporally and spatially modulated plasma field topologies, with light functioning as a tracer of
underlying electromagnetic structure.

The recurring observation of light halos, intensity gradients, and phase-stable brightness zones coinciding with
mapped plasma boundaries underscores the diagnostic power of this equation. In this view, structured light functions
as a visible expression of plasma energy topology, governed by oscillatory field interactions, resonance feedback,
and nonlinear modulation shaping the spatial morphology of light emissions. The plotted behavior in Figure 10
visually confirms that magnetic field energy dominates over electric field energy density across typical field strength
ranges in SLP field observations.

Geometric Scaling & Fractal Symmetry
This equation introduces the Golden Ratio, a mathematical constant recurring throughout natural systems, harmonic
waveforms, and energy distributions. It is formally expressed as:

1+4/5

2

@ = ~ 1.618 (7
The symbol ¢ captures an emergent property where systems spontaneously organize according to self-similar ratios,
ratios minimizing energy while maximizing structural coherence across scales. This mathematical relationship,
linked to the Fibonacci sequence, appears not only in biological growth patterns and crystal formation but also in
field-mediated spatial structures and resonance phenomena.

In SLP field observations, measured proportions of light anomalies revealed self-similar, fractal-like scaling across
varying spatial dimensions. These findings strongly suggest that SLP geometries are governed by resonance-based

energy structuring mechanisms, adhering to fundamental natural optimization laws.

The observed scaling patterns parallel behaviors seen in harmonic resonance systems, metastable field dynamics,
and complex network behavior [28], [29], where systems tend toward stabilized states organized around recursive
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geometries and phi-based proportions. This dynamic self-organization reflects deep optimization principles known
to arise in plasma environments, critical state transitions and large-scale energetic systems.
T,

RNy (8)

Ty

Here, 7, and r,,; are sequential radii distances, or geometric features measured in the field, showing convergence

toward ¢, the Golden Ratio, through proportional self-similarity and scaling invariance.

Moreover, the manifestation of Golden Ratio scaling within structured light formations aligns with principles of
critical state dynamics observed in large-scale nonlinear systems [27], wherein fractal self-organization mediates
transitions between metastable equilibrium and dynamic fluctuation. Field SLP anomalies consistently exhibited
nested scaling architectures, radial nodal banding, axial filament bifurcation, and angular phase segmentation,
geometric features that closely align with topologies predicted by dynamic criticality and resonance-governed
energy distribution models.

This convergence of geometric, harmonic, and energetic symmetries provides robust quantitative support for the
hypothesis that SLP arise as coherent, field-organized states governed by resonance-modulated energy partitioning
within natural atmospheric boundary conditions. Phase-resolved analysis revealed persistent scale invariance,
discrete modal compartmentalization, and spatial phase-locking, underscoring the dual role of structured geometry
and dynamic field resonance in stabilizing observed light formations.

These findings suggest that structured light operates not merely as a passive tracer of environmental fluctuations, but
as an active, self-organized photonic expression of resonance, modulated field structuring processes, encoding both
geometric symmetry and dynamic energy states across terrestrial atmospheric domains (Figure 11).

Logarithmic Spiral Equation
This polar equation defines the generation of a logarithmic spiral, where »(6) represents the radial distance as a
function of angular position #, with constants @ and b determining the initial scale and exponential growth rate,
respectively.

r(@) = ae?? )

The parameter b additionally controls the pitch angle y of the spiral, which remains constant across all scales. This
pitch angle is mathematically defined by:

w = arctan <%> (10)

Where y represents the fixed angle between the tangent to the curve and the radial vector at any point. Smaller
values of b produce tightly wound spirals, whereas larger values generate looser, more open spirals. The logarithmic
spiral maintains a constant angle between the tangent and radial vector, an invariant geometric property that renders
it self-similar and scale-independent across transformations.

In the context of SLP, this equation models the trajectory of energy propagation within coherent field environments.
Spiral morphologies were consistently captured during field campaigns, particularly under solar ingress, low-
turbulence conditions, or during atmospheric transitions aligned with geomagnetic vector pathways. These light
spirals displayed persistent curvature, radial symmetry, and recursive scaling, confirming their alignment with
nonlinear coherence models and resonant angular dynamics [26].

The logarithmic spiral embodies foundational principles in fractal geometry, angular momentum conservation, and
harmonic resonance propagation. In magnetohydrodynamic systems, it characterizes vortex filamentation, drift shell
rotation, and wave dispersion in magnetized plasmas, phenomena echoed in the spiral photonic structures captured
during SLP fieldwork.
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Field imagery confirmed that such spirals are not stochastic or atmospheric artifacts but rather phase-locked
formations emerging from resonance-driven angular coherence. Their geometric self-similarity and consistent
alignment with geomagnetic baselines suggest guidance by rotating field geometries or spiral-mode energy
channels.

The logarithmic spiral serves a dual role: it is both a geometric descriptor of spiral field dynamics and a physical
model for angularly modulated self-organization within structured photonic environments. Its emergence reinforces
the broader SLP hypothesis, wherein light field structuring results from embedded feedback systems operating under
curvilinear field constraints and scale-coupled energy transport mechanisms, as illustrated in Figure 12.

Fractal Scaling Law
N=k-rP (11)

This equation relates the number of self-similar structures NV at scale r to a constant k and fractal dimension D, which
may assume non-integer values reflecting non-Euclidean spatial behavior. It is central to fractal geometry and
complexity theory, providing a framework for analyzing nested, scale-invariant patterns across hierarchical domains.

In SLP research, the fractal scaling law captures the recursive nature of photonic structuring observed in high-
resolution field imagery. Across exposures, light morphologies exhibited spatial recursion, from macroscopic ringed
networks to micro-scale interference nodes, reflecting consistent scaling behavior and dimensional symmetry. These
features suggest that resonance-governed feedback mechanisms drive coherent energy organization across multiple
spatial regimes [3], [11], [25], [27], [37], [42].

Field documentation revealed numerous instances of fractal-like light distributions emerging concentrically around
interference loci, prismatic dispersion halos, or vortex-like nodal points. Such structures support the hypothesis that
energy distribution in SLP does not follow random statistical behavior but instead arises from deterministic,
nonlinear pathways governed by coherent field dynamics and self-similar geometry.

Theoretical alignment with nonlinear optics, plasma filamentation models, and critical state systems implies that
structured light evolves through feedback-stabilized mechanisms similar to those observed in cymatics, solitonic
media, and oscillatory neurodynamics. The fractal dimension D provides a quantifiable measure of self-organization
and may act as a proxy for environmental complexity and coherence state.

Empirical evaluation of scaling relations within SLP imagery confirmed power-law trends consistent with field-
mediated fractal dynamics. These results suggest that structured light is not merely an emergent photonic field, but a
physical manifestation of recursive energy localization governed by plasma boundary conditions and phase-stable
resonance coupling.

Thus, this equation serves both as a diagnostic signature and a generative model for understanding how SLP emerge
through nested field interactions. It reinforces the broader hypothesis that light structuring is a nonlinear function of
field coherence, energy feedback, and environmental phase geometry, as illustrated in Figure 13.

Wave Propagation Equation

This homogeneous second-order partial differential equation models wave behavior in the absence of external

sources, capturing intrinsic field oscillations and energy propagation through plasma-supported or dielectric
environments.

Vi — iaz_y/

vZ 012

This second-order partial differential equation models scalar wave behavior in homogeneous media, where y is the

=0 (12)

wave function describing amplitude, V2 denotes the spatial Laplacian indicating curvature or dispersion, v is the
02

characteristic propagation velocity, and represents the acceleration or temporal curvature of the wave field.

012
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It defines how energy oscillates and propagates in systems without external sources and is foundational in describing
field-supported waveforms such as sound, light, and electromagnetic modes in plasma and dielectric environments.
In the SLP context, it is applied to model the formation, stability, and nodal organization of coherent light structures
observed during low-turbulence field conditions, where resonance-based standing wave interactions produce
geometrically ordered, temporally persistent formations.

In the SLP framework, this equation describes the evolution of coherent photonic structures interacting with
dynamic environmental fields. Observed formations such as light banding, nested wavefronts, and phase-stabilized
interference zones are interpreted as manifestations of standing wave superposition and harmonic resonance
processes occurring within atmospheric boundary layers or plasma environments.

During fieldwork, such patterns were frequently recorded during low-turbulence, high-coherence intervals,
appearing as stable wavefronts with predictable geometric organization and phase alignment. These observations
suggest the presence of field-entrained oscillations and standing wave modes consistent with environmental cavity
effects or global resonance couplings (e.g., Schumann modes) [1], [3], [11], [26].

The equation provides a rigorous framework for analyzing the formation and persistence of coherent geometric
energy structures. Solutions in bounded domains predict nodal arrangements, field-aligned pulse trains, and
harmonic interference, all empirically observed in structured light field recordings. These spatially confined energy
distributions may arise from cavity resonance, phase-locking to geomagnetic structures, or feedback interactions in
partially ionized atmospheric media.

This formulation also connects to broader coherence models found in nonlinear systems, including biological
oscillators and neural dynamics [27], [28], [29]. The temporal persistence and geometric reproducibility of SLP
structures imply that similar universal wave principles, operating in diverse physical systems, may govern photonic
coherence in natural plasmas, as illustrated in Figure 14.

Toroidal & Vortex Energy Flow
Op = {) B-dS (13)
s

This integral form represents the total magnetic flux @p through a closed surface S, where B is the magnetic field
vector and dS is the differential oriented surface element. It originates from Gauss’s Law for Magnetism and is
essential for understanding the structure, circulation, and conservation of magnetic energy in toroidal and vortex
systems.

In plasma physics, toroidal energy configurations emerge in the presence of rotating electromagnetic fields capable
of self-organizing into coherent, topologically stable forms. These structures are central to magnetic confinement
systems, such as tokamaks, and are observed in natural plasma environments, including flux ropes in the
magnetosphere and coronal loops in solar physics [12], [30], [48].

SLP field observations frequently documented rotating or ringed light geometries exhibiting toroidal symmetry,
persistent morphology, and spatial coherence. These formations often occurred near geomagnetic boundary layers or
during solar ingress conditions, suggesting environmental field conditions conducive to toroidal plasma stabilization

(31, [31].

This equation provides a quantitative description of how field lines may organize into closed-loop configurations,
enabling energy circulation within confined regions. In the SLP context, these structures are interpreted as evidence
of spontaneous electromagnetic vortex formation, where coherent photonic energy becomes entrained within
dynamic, rotating plasma domains.

Such toroidal photonic structures exhibit traits of self-containment, angular momentum conservation, and field-
aligned harmonic coherence. Their persistence under dynamic atmospheric conditions challenges stochastic
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scattering models and instead points to resonant topological stability governed by internal phase coherence and
feedback modulation.

The theoretical framework aligns with magnetohydrodynamic (MHD) models, nonlinear vortex dynamics, and
topological field theory. These rotating energy loops are proposed to act as reservoirs or modulators of field energy,
stabilizing local plasma instabilities or functioning as dissipative sinks for environmental resonance.

In SLP field imagery, these patterns consistently manifested during high-coherence intervals and were spatially
aligned with inferred current loops or plasma boundary interfaces. The implication is that toroidal energy flows
represent a higher-order structuring mechanism, wherein the geometry of the electromagnetic field itself dictates the
shape, behavior, and persistence of light manifestations, as illustrated in Figure 15.

Lorentz Force Law
F=qg(E+vXxXB) (14)

This fundamental equation of classical electrodynamics expresses the Lorentz force F acting on a charged particle
with charge g, moving with velocity v through electric £ and magnetic B fields. The term gE represents the linear
force exerted by the electric field, while ¢(vxB) describes the magnetic force, which acts orthogonally to both the
velocity and magnetic field vectors.

this law governs the motion of ionized particles and field-coupled photonic structures within dynamic atmospheric
plasma. Field observations consistently revealed light arcs, radial alignments, and rotationally coherent structures
that mirrored Lorentz-force-induced trajectories, particularly under solar ingress or geomagnetically active
conditions. The observed geometries displayed curved trajectories, rotational coherence, and phase-locking
consistent with plasma behavior strongly influenced by Lorentz-type forces, supporting theoretical linkages to
classical electromagnetic field interactions [3], [30], [31].

This model offers a rigorous theoretical foundation for interpreting light-matter interactions in field-entrained
domains. It provides a framework for understanding how structured light may be guided or shaped by Lorentz forces
acting on charged or polarizable constituents within a partially ionized atmospheric matrix. In this context, light
patterns are not passive optical effects but actively coupled to the motion and geometry of electromagnetic field
vectors.

Additionally, the Lorentz force equation bridges electromagnetic field structuring with potential biological
electromagnetic sensitivity. In specific cases, biophysical observers may experience differential perception or
modulation of SLP depending on their orientation relative to the ambient field, suggesting coupling between
observer physiology and field geometry.

This model reinforces the interpretation that structured light emerges from electrodynamically governed spatial
trajectories and supports the broader hypothesis that SLP are plasma-coupled, resonantly guided, coherent photonic
phenomena embedded within geomagnetic and electric field networks, as illustrated in Figure 16.

Polar Vortex Symmetry Function
r(@) =sin(k @) (15)

This polar function defines radial distance 7(6) as a sinusoidal function of angular position 8, where k represents the
angular symmetry order or wave number, controlling the number of lobes or petals in the resulting pattern. The
number of angular features directly scales with the integer or fractional value of k, enabling precise modeling of
vortex structures and rotational field symmetries [25], [27], [42].

In SLP field investigations, rotationally coherent light structures were frequently observed during solar ingress
events, particularly when light passed through narrow environmental apertures such as canopy gaps or ridge slits.
The resulting formations exhibited periodic angular displacement and radially symmetric lobed patterns consistent
with sinusoidal polar modulation. These field-aligned multipolar vortex geometries corresponded closely to angular
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resonance and bifurcation behaviors predicted by this function, aligning with rotational MHD phenomena and
environmental wave symmetries described by the mathematical morphology of the polar vortex function.

The parameter £ in this model serves as a vortex symmetry index, modulating harmonic order and determining the
number of radial nodal loops. This framework supports analysis of angular diffraction, interference pattern
bifurcation, and rotational phase coherence. Field observations exhibited precise correlations between recorded lobe
counts and predicted k-values, reinforcing the interpretation that structured light encodes angular harmonic
information.

From a theoretical standpoint, this function aligns with MHD models of vortex boundary structuring, angular
standing wave systems, and rotational scalar field behavior. It supports the hypothesis that coherent field interactions
can induce rotational phase locking, and angular momentum transfer, resulting in persistent, symmetric photonic
vortices.

This equation thus functions both as a geometric descriptor of angular coherence and as a physical model of field-
induced rotational structuring within natural light environments. The correspondence between this mathematical
form and SLP field observations provides a critical link between observed morphologies and symmetry-bound self-
organization mechanisms, as illustrated in Figure 17.

Alfvén Wave

B
Vg = (16)

\VHopP

This equation defines the Alfvén velocity v,, the characteristic speed at which transverse magnetohydrodynamic

(MHD) waves propagate along magnetic field lines in a magnetized plasma of density p. Here y, is the magnetically
permeability of free space and B is the magnetic field strength. Derived from the linearized MHD wave equations
this relation provides a foundational description of energy transport and oscillatory behavior in plasma environments
where electromagnetic and fluid dynamic forces are tightly coupled.

In the SLP framework, this model characterizes the velocity at which coherent field-aligned wave structures
propagate through naturally ionized media. Field imagery and sequential documentation consistently revealed
rhythmic flickering, wavefront displacements, and periodic intensity banding, each exhibiting motion and coherence
consistent with Alfvénic wave propagation along geomagnetic flux lines [11], [12], [26], [33], [38], [44].

Structured light formations were repeatedly observed propagating along field-aligned trajectories, typically during
intervals of geomagnetic stability or periods of enhanced solar-terrestrial coupling. These ribbon-like features
mirrored MHD-mode filamentation behaviors documented in ionospheric and magnetospheric plasmas, where
energy is confined and transported through organized magnetic channels.

The Alfvén wave model enables quantitative evaluation of energy transfer, field-aligned propagation velocity, and
coherence stabilization mechanisms operative within atmospheric plasma domains. These theoretical frameworks
support the hypothesis that structured light arises, in part, as a visible photonic expression of plasma wave dynamics,
modulated by environmental magnetic topology, charge density variations and field gradient interactions.

The broader theoretical implications suggest the existence of naturally forming, low-dispersion waveguides in
partially ionized atmospheric plasma, facilitating stable energy transport across macroscopic distances. These
transient plasma waveguides may underlie the persistence, spatial organization, and phase coherence of structured
light morphologies observed in SLP field recordings, providing a direct link between classical MHD dynamics and
coherent photonic structuring in natural environments, as illustrated in Figure 18.

Alfvén Waveform Oscillation
y(x,t) =A-sintkx — wt) 17
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This equation models a sinusoidal traveling wave with displacement y(x,?), amplitude A, spatial wave number k
and angular frequency w. It represents a fundamental solution to the one-dimensional wave equation and describes
how harmonic oscillations propagate through a medium over space x and time .

In magnetized plasma systems, this sinusoidal waveform corresponds to transverse Alfvén waves, which are guided
by magnetic field lines and characterized by their ability to transfer energy efficiently without significant damping.
These waves form a cornerstone of MHD theory and are routinely observed in laboratory plasma confinement
experiments, the solar wind, and Earth's magnetospheric plasma environments.

In the SLP framework, this sinusoidal model provides a diagnostic tool for interpreting temporal and spatial
oscillations in structured light field formations. Field observations consistently documented rhythmic flickering,
wavefront displacements, and periodic intensity banding, behaviors highly indicative of coherent, field-aligned wave
propagation through plasma-modulated domains [11], [26], [38].

This formulation enables quantification of phase coherence, oscillation periodicity, and amplitude modulation within
structured photonic emissions. Observed SLP wavefronts exhibited persistent phase locking and spatial recurrence,
strongly supporting the interpretation of stable energy oscillations rather than stochastic photonic scattering.

The sinusoidal traveling wave model further corroborates the hypothesis that atmospheric electromagnetic
environments can act as natural resonant cavities or waveguides, enabling the emergence of self-sustaining field-
coupled energy modes. These energy modes, in turn, produce SLP through phase-modulated emission patterns,
generating interference rings, nodal zones, and harmonic envelope structures.

This model thus bridges classical MHD wave theory and field-based light structuring processes observed in natural
environments. It reinforces the theoretical framework underlying the SLP hypothesis by situating structured
photonic morphologies within the broader physics of coherent energy oscillation, standing wave formation, and
magnetically guided field-mediated light dynamics, as illustrated in Figure 19.

Schumann Resonance Frequencies
c
f;l=2ﬂ_—R‘\/I’l(I’l+1) (18)

This equation models the quantized natural resonance frequencies fi of standing waves trapped between the Earth’s
surface and the ionosphere. Here, c is the speed of light, R is the Earth’s radius and # is the mode number. These
frequencies, known as Schumann resonances, arise from spherical harmonic solutions to Maxwell’s equations and
define discrete global eigenmodes of the Earth-ionosphere cavity system.

The fundamental mode f1 is approximately 7.83 Hz, with higher harmonics occurring at predictable intervals:
f>=14.66 Hz, f; ~23.49 Hz, f, =31.32 Hz and f5 =39.15 Hz.

These globally coherent standing waves are among the only naturally occurring electromagnetic resonance
phenomena with stable, measurable resonant modes observable at planetary scale. They provide a theoretical and
observational framework linking localized photonic phenomena to the dynamics of global field oscillations.

In the context of SLP research, Schumann resonance frequencies offer a diagnostic foundation for analyzing
coherence patterns observed in field data. Field observations systemically documented structured light formations,
including concentric ring systems, periodic pulse trains, and spatial node distributions, at intervals corresponding to
multiples of the fundamental 7.83 Hz mode.

These findings suggest that structured light geometries achieve phase-locking to planetary-scale resonance
harmonics, resulting in visible optical expressions of energy quantization within the Earth-ionosphere cavity.
Notably, flickering phenomena and interference banding appeared temporally synchronized with these resonance
spacings, supporting the hypothesis that structured light formations emerge through coherent coupling to ambient
planetary resonance fields [1], [2], [7], [32].
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Applied to SLP, this model provides a robust theoretical framework for correlating observed photonic architectures
with global electromagnetic wave dynamics, particularly during intervals of geomagnetic quiet or resonance-
enhanced conditions. The field-aligned geometries and harmonic structuring documented in fieldwork correspond
closely to modal solutions for spherical standing waves. These coherent light patterns act as tracers of underlying
field states, spatially organized through boundary-layer interactions and resonance constraints within the Earth-
ionosphere cavity.

From a systems perspective, Schumann resonances establish a unifying framework for interpreting structured
photonic fields as localized, optically visible projections of planetary-scale electromagnetic resonance behaviors.
The quantized nature of these frequencies offers a rigorous interpretive foundation for structured energy
distributions observed in SLP investigations, transforming these events into spatially and temporally resolved
diagnostics of planetary field resonance coupling, as illustrated in Figure 20.

Waveform Modulation
E(t) = Ey- cos(wt + ) (19)

This equation models a harmonically modulated electromagnetic carrier waveform, where E0 is the envelope
amplitude, w is the angular frequency and ¢ is phase shift offset defining the structure of £(?) the electric field as a
function of time. It provides a foundational model in electromagnetic theory, optics and communications, describing
the temporal evolution of a modulated signal.

In the context of SLP, this model captures the temporal coherence bursts and phase-locked photonic structures
observed during fieldwork [4], [18], [23]. Numerous events exhibited non-continuous pulse trains with distinct
modulation signatures, indicating that structured light acts as a temporally modulated carrier of phase and amplitude
information, in contrast to simple periodic emissions.

This formulation is central to interpreting rhythmic light formations observed in long-exposure imagery, where
oscillatory envelopes emerge under geomagnetic transitions or atmospheric coupling. These modulated signals
suggest intrinsic resonance mechanisms, potentially phase-synchronized with ambient electromagnetic drivers such
as Schumann harmonics or ionospheric oscillations.

The theoretical implication is that structured light may act as a coherent field transducer, transporting modulated
information across space through dynamically stable envelope modes. The observed phase-locking behavior aligns
with known environmental frequency bands, reinforcing the hypothesis that structured light is not only a photonic
emitter but also a resonance-coded information fields embedded in dynamic atmospheric plasmas, as illustrated in
Figure 21.

Fourier Series Representation
E@t)= ) A, cos(not +4,) (20)

This Fourier series representation decomposes a periodic waveform E(#) into its harmonic components, where A,, is
the amplitude, nw is the angular frequency of the n#h harmonic and ¢, is the phase shift. It forms a foundational
tool in spectral analysis and harmonic decomposition across physics, signal processing, and wave mechanics.

In SLP field analysis, this equation proved particularly effective for quantifying temporal flicker patterns, light-dark
banding, and modulated interference rhythms documented in extended-exposure datasets. Field observations often
revealed structured photonic outputs that were spectrally layered and phase-symmetric, ideal for Fourier
reconstruction.

The Fourier framework allows interpretation of these phenomena as superpositions of discrete frequency domains,
where each harmonic corresponds to an energy mode within the environmental field [25], [33]. The structured
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recurrence observed in light emissions supports the hypothesis that SLP encode information within quantized
frequency packets, modulated by ambient field conditions.

This mathematical representation further supports predictive modeling, enabling reconstruction of light waveforms
captured in situ via photographic or imaging devices during structured light observations. The implication is that
structured light emerges from the projection of environmental energy states into the visible domain, organized by
harmonic layering and spectral coherence.

This spectral analysis framework establishes the basis for more advanced frequency-domain analyses, including
power spectral density estimation and signal coherence diagnostics explored in subsequent sections, as illustrated in
Figure 22.

Resonance-Based Frequency Tuning

Structured Light Phenomena (SLP) field observations suggest that human perceptual systems may function
analogously to frequency-tuned resonators. In this model, structured light manifestations become visible only when
the observer’s sensory apparatus is resonantly synchronized with specific environmental electromagnetic
frequencies. Thus, perceptibility appears dynamically modulated by resonant coupling between ambient fields and
the observer’s internal state of awareness [13].

The resonance tuning model is quantitatively represented by the classical response function:
1 21

where f'is the driving frequency, f; is the natural resonance frequency, { is the damping coefficient. This equation
characterizes the amplification of system response at resonance and underpins vibrational mechanics, acoustic
phenomena, and electromagnetic system dynamics. In the SLP framework, it is extended metaphorically to
bioelectromagnetic perception, suggesting that the nervous system operates as a dynamically tuned transducer.
Empirical SLP observations consistently documented phenomena such as "resonance flicker," "momentary
coherence," and "visibility lock-in" during geomagnetic quiet periods or Schumann-resonance-aligned
environmental conditions. These effects imply that structured light perception is not solely an optical process but a
resonance-entrained perceptual event, governed by dynamic field-biological coupling.

This interdisciplinary model links neurophysiology, environmental field dynamics and quantum coherence,
introducing the concept of phase-coupled awareness. It proposes that structured light visibility arises from resonance
synchronization between ambient electromagnetic fields and biological perceptual systems, framing perception as a
function of dynamic frequency entrainment.

Thus, resonance-based frequency tuning bridges classical resonance theory with emerging models of consciousness,
supporting the hypothesis that structured light phenomena manifest at the intersection of physical field dynamics and
neurocognitive resonance, as illustrated in Figure 23.

Spectral Density (Welch Method)

1 2
PSD(w) = > | X ()| (22)

This model estimates the power spectral density (PSD), which characterizes how the power of a signal is distributed
across angular frequency w. In this formulation, X(w) represents the Fourier Transform of the time-domain signal.
The factor 2z ensures proper energy normalization across the frequency domain.
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The Welch method partitions the signal into overlapping segments, applies a window function to minimize spectral
leakage, and computes an averaged periodogram to reduce variance while preserving frequency resolution.

In SLP research, this model was applied to time-domain light intensity data to identify frequency components
underlying light pulse trains. PSD analysis using Welch’s technique revealed distinct spectral peaks corresponding to
coherent oscillations, providing a robust statistical framework for detecting weak but persistent periodicities
embedded within the data.

The model is particularly effective for isolating stable frequency domains in noisy or non-stationary field signals. In
SLP datasets, high-intensity photonic emissions were repeatedly associated with quantized frequency intervals
indicative of resonance coupling to atmospheric or geomagnetic modes. These findings support the hypothesis that
structured light is modulated by harmonic field domains and suggest the presence of embedded spectral scaffolds
governing the evolution of light-matter interactions in natural environments, as illustrated in Figure 24 [4], [23],
[26].

Signal Coherence Analysis

C(F)m | S ()17 o)
TS () S ()

This equation quantifies the frequency-dependent coherence C,,(f') between two signals x(2) and y(?), where S, (f)
is the cross-spectral density and S,,(f), Sy,(f) are the individual power spectral densities. The coherence
magnitude C,,(f) ranges from 0 to 1 and reflects the degree of phase consistency between the two signals at each

frequency.

Normalization by the product of the individual spectral densities ensures that coherence measures phase stability
independently of signal amplitude, distinguishing coherent relationships from stochastic noise.

In SLP fieldwork, coherence analysis was applied to compare light formations across spatially offset sensors or
temporally shifted signal segments. High-coherence intervals correlated with angular symmetry in prismatic light
rings and with synchronized spectral flicker across distinct atmospheric regions. These patterns suggest shared
excitation mechanisms and non-local phase coherence across structured field geometries.

Technically, this function isolates stable phase relationships across frequency domains, effectively distinguishing
correlated oscillations from random fluctuations. In field applications, the emergence of high coherence in
narrowband frequency clusters, particularly those aligned with known environmental resonances, implies the
presence of structured energy fields capable of transmitting coherent phase information across extended spatial
baselines.

These results extend the interpretation of SLP as a macroscopic coherence system, wherein light fields are not
merely radiated from localized sources but are modulated by spatially distributed field dynamics. These dynamics,
potentially plasma-based, allow phase-synchronized light emissions to emerge from distant excitation zones while
maintaining modal integrity. Such coherence patterns resonate with non-locality observed in quantum field models
and suggest the existence of naturally occurring, phase-stable energy topologies modulating light field behavior in
terrestrial plasma environments, as illustrated in Figure 25 [15], [26], [27], [32].

3D Structured Surface Field
Z =sin(VX*+Y? (24)

This equation describes a three-dimensional structured field, where Z represents height or intensity at each
coordinate (X, Y) and the radial sinusoidal function models concentric standing wave interference. It simulates the
spatial topology of structured fields influenced by coherent wavefronts. In SLP fieldwork, this formulation was used
to model dome-shaped light structures, radial prismatic geometries and nested intensity gradients.
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These structures consistently emerged during periods of low turbulence or high solar excitation and appeared to
encode radial symmetry and volumetric field coherence. The equation reconstructs the interference patterns and
spatial coherence observed in light phenomena as mathematically consistent with resonant energy confinement. It
implies that structured light may represent a standing wave topology modulated by external field conditions, where
constructive and destructive interference create temporally stable surface features.

This surface model provides both a geometric scaffold and a resonance-based energy distribution framework for
interpreting light formations captured during field imaging. The sinusoidal field envelope supports hypotheses
related to harmonic shaping, energy localization and plasma field confinement, as illustrated in Figure 26 [18], [26],
[38].

Quantum or Non-Local Intelligence Projection
wx,t) = A-elke—on (25)

This quantum mechanical wave function w(x, ¢) describes a system where A4 is the amplitude, & is the wave number,
o is the angular frequency, x is position and 7 is time. This complex exponential describes a phase-coherent quantum
state evolving through space-time, encapsulating the system’s ability to undergo superposition, exhibit interference
and maintain non-local correlations across spatial boundaries.

In the context of SLP, this formalism provides a theoretical scaffold for interpreting light formations exhibiting
phase coherence over macroscopic distances, symmetry across non-contiguous spatial domains and temporal
persistence inconsistent with classical scattering or diffraction alone. Field-recorded photonic events often
manifested as bilaterally mirrored or dynamically modulated structures with high geometric stability. Such behaviors
suggest a form of environmental field coherence with properties analogous to macroscopic wave function
entanglement or field phase-locking.

From a mechanistic standpoint, it is proposed that under specific environmental boundary conditions, such as
electromagnetic minima, symmetric dielectric geometries, or localized reductions in thermodynamic entropy,
ambient field energy may undergo spontaneous symmetry breaking and condense into a metastable coherent state. In
such conditions, ambient photonic excitations may phase-synchronize across extended regions via virtual photon
exchange or collective field alignment, resulting in distributed coherence patterns resembling Bose-Einstein
condensation or topological soliton networks.

Theoretical constructs from QED and QFT allow for such non-local phase stabilization, wherein the wave function
does not collapse until perturbed, permitting coherent informational exchange across the field. This framework
aligns with emerging models of environmental holography, where photonic or plasma fields encode spatial phase
information across a continuous medium, generating symmetric interference patterns consistent with holographic
reconstruction from a coherent source front [13], [15], [28], [40].

Field data from SLP investigations supports this interpretation. Recurrent observations of nested geometries,
periodic intensity nodes and spectral “mirroring” across wide angular domains suggest a field-mediated propagation
model where the light acts not as an independent emitter, but as a carrier of phase-encoded field information. The
persistence of interference bands and quantized spacing across multiple exposures further implies that these light
structures emerge from stable phase relationships, rather than stochastic fluctuations, possibly governed by
boundary-aligned potential wells or resonance modes within the Earth-ionosphere cavity.

Moreover, it is hypothesized that under resonance-synchronized conditions, the photonic field may act as a
distributed quantum register, projecting information non-locally across the system. Theoretical extensions invite
interdisciplinary considerations: if the nervous system of the observer is modeled as a resonance-tuned quantum
detector, then co-resonant field interactions may temporarily bias the collapse of w(x, ?), effectively selecting
coherent visual projections from a superposed set of possible light states.
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Such a hypothesis introduces the provocative idea that observer-field interaction plays a role not only in perception
but in the structuring of light itself, via nonlinear phase-locking mechanisms at the interface between biological
coherence and environmental resonance. This model challenges the classical boundary between observer and
phenomenon and supports a unified field approach wherein photonic phenomena, quantum coherence and
consciousness-linked feedback are co-expressive elements of a coupled dynamic system, as modeled in Figure 27.

Geometric Structuring, Resonant Fields and Perceptual Coupling

The mathematical models presented in Table 1 establish a coherent framework integrating plasma physics, wave
theory, resonance theory and nonlinear optical dynamics. Together, they help decode the structured geometric,
harmonic and photonic phenomena documented in the field. SLP frequently exhibit self-organizing characteristics
aligned with harmonic symmetry, fractal geometry and field-boundary interactions. Observations consistently
revealed hexagonal tiling, concentric rings, radial node spacing and spiral forms, which mirror principles of
resonance and feedback modulation found in natural and plasma-based systems [1], [2], [22], [42], [44], [48].

Photographic documentation from fieldwork strongly suggests that these coherent structures arise from
environmental field dynamics, especially during periods of low turbulence, solar ingress or electromagnetic
quiescence. These environments facilitate constructive interference, standing wave formation, and structured
diffraction, culminating in optically visible energy fields.

Crucially, the interplay between physical structure and perceptual response suggests a neurophysiological
component to the phenomena. By synthesizing principles from classical electromagnetism, quantum coherence, and
neurodynamics, the possibility emerges that perception itself may be entrained or modulated by resonance
phenomena in the environment. This idea supports interdisciplinary models wherein observer consciousness
functions as a resonantly tuned detector, capable of interacting with structured environmental fields through
neusroelectromagnetic resonance coupling [29], [32], [38].

Crystallized Light and Quasi-Material Field States

Photonic crystallization offers a compelling analogy for structured light behavior observed in Nature. Field evidence
documents formations that transition from purely optical expressions to quasi-material configurations, suggesting
that resonance-locked photonic systems can evolve into energy structures characterized by spatial confinement,
rotational symmetry, and persistence over time.

Theoretical support for this continuum arises from laboratory experiments demonstrating photonic crystallization
under extreme coherence conditions. Princeton researchers in 2014 successfully induced bound photonic states and
observed Majorana fermions, particles exhibiting characteristics of both matter and antimatter, under specific
electromagnetic field constraints [40]. These laboratory analogs reinforce the field-based hypothesis that natural
environments may temporarily support coherent, spatially ordered photonic states resembling material-like
configurations [26], [40].

These findings imply that structured light fields captured in SLP research may represent an intermediate energy state
between optical and quasi-material phenomena, governed by coherence, boundary interactions, and resonance
locking within geophysical plasma environments.

Scattering as a Mechanism for Photonic Coherence Visualization

Scattering plays a critical role in the visualization and structural organization of SLP. Unlike simple diffusion,
multimodal scattering, through Rayleigh, Mie, and terrain-induced mechanisms, introduces angular dispersion,
phase variability, and wavefront modulation essential for optical coherence structuring in atmospheric environments
[19], [41].

Field observations consistently documented solar radiation interacting with particulate-rich or geometrically
constrained environments (e.g., foliage apertures, ridge gaps, aerosol layers), resulting in pronounced interference
phenomena. Scattered paths generated secondary wavefronts that interacted with primary incident radiation, creating
conditions conducive to standing wave formation, harmonic node generation, and prismatic color banding. These
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interactions produced concentric rings, spirals, and light filaments, whose geometries mirrored known solutions in
wave mechanics and boundary-constrained optics [11], [27].

Environmental geometries played a significant role as boundary conditions. Trees, branches, and terrain contours
enforced symmetry, diffraction, and coherent interference. In such cases, scattering served not merely as a dispersive
mechanism but as a structuralizer, modulating wavefront topology and rendering otherwise invisible electromagnetic
field architectures optically visible through interaction with suspended particulates.

This process parallels laboratory plasma imaging methods, where scattering media are employed to visualize
coherent field topologies. The field-based observations thus support the view that coherent electromagnetic
structures can be directly imaged in natural environments under favorable scattering conditions, offering a terrestrial
analog to controlled plasma field imaging techniques [12], [42].

Environmental Holography and Distributed Coherence

Structured light phenomena documented during field investigations exhibit spatial coherence and spectral ordering
strongly reminiscent of optical holography. In conventional holography, the interference between a reference beam
and an object beam encodes both amplitude and phase information across a recording surface. Analogously, the
natural environment, comprising airborne particulates, moisture layers, foliage, and boundary geometries, may
function as a dynamic recording substrate for photonic interference [11], [19], [27], [42].

Multimodal scattering introduces angular and phase diversity, while environmental symmetry conditions enforce
geometric constraints conducive to coherent wavefront construction [11], [27], [41]. Field observations of prismatic
rays, radial beams, and concentric ring structures suggest that photonic interference is continuously recorded across
the spatial environment, yielding amplitude-phase encoding analogous to holographic information distribution.

This interpretation aligns with principles of distributed coherence, wherein phase information is non-locally shared
across the field [15], [32], [33]. As in holography, where the complete image is encoded in every segment of the
medium, structured light may similarly encode entire environmental field states within each localized formation.
This introduces the possibility that SLP act as transient yet coherent holographic projections of ambient
environmental geometries, energy dynamics and nonlocal field organization.

Such a framework implies that visible light formations not only reflect local scattering conditions but encode higher-
order field symmetries, suggesting that the environment itself operates as a dynamically structured photonic memory
medium [29], [42], [48]. Structured light thus emerges as a visible expression of distributed phase coherence within
complex atmospheric systems.

Quantum Coherence and Non-local Field Structuring

Field data from SLP investigations consistently reveal recurring properties of non-local structuring and spatial
coherence persisting across dynamically unstable environmental conditions. Such behavior exceeds classical
electromagnetic expectations and suggests the possible operation of quantum coherence mechanisms in natural
environments [15], [32], [33].

Quantum coherence, the sustained phase correlation between quantum states, may manifest in structured light as
persistent geometric symmetry, synchronous phase alignment across extended spatial domains, and mirrored
morphologies. Field observations of bilaterally mirrored geometries, synchronous flicker bands, and uniform
spectral layering imply the presence of an underlying coherence scaffold operating across seemingly disconnected
field zones [13], [26], [27], [38].

Theoretical parallels emerge from quantum electrodynamics (QED) and quantum field theory (QFT), where phase
coherence can be sustained through field entanglement or vacuum-mediated interactions [15], [32], [33]. Field
documentation captured apparent non-local feedback mechanisms, where structural changes in one region
corresponded with synchronized alterations elsewhere, suggesting a coherent environmental modulation rather than
purely localized causal interactions.
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Natural geometries such as valleys, forest canopies and layered atmospheric strata may provide the necessary phase-
stabilizing symmetry conditions required for macroscopic quantum-like coherence [3], [11], [36]. These boundary
conditions could facilitate temporary emergence of phase-locked, field-wide wave functions, analogous to the
collective behavior seen in Bose-Einstein condensates, superfluid vortices, or topological soliton fields.

This framework implies that SLP are not merely shaped by localized scattering or reflection but governed by a
higher-order coherence topology. These findings support an expanded synthesis between quantum theoretical models
and terrestrial photonic structuring, reinforcing the view that environmental field conditions can spontaneously
organize into macroscopic coherent states [3], [15], [32], [36]. This model invites interdisciplinary exploration,
proposing that structured light may act as a visible tracer of distributed quantum coherence within Earth's dynamic
field systems.

Nonlinear Modulation and Temporal Structuring of Light Fields

Structured light formations often exhibit temporal modulation: rhythmic variations in intensity, frequency or spectral
output. These modulations, observed as pulse trains, flicker bands, dynamic color gradients and beat-frequency
interference patterns, suggest the presence of underlying nonlinear interactions within the ambient field environment

(11, [8], [18], [20].

Nonlinear optical phenomena such as self-phase modulation, four-wave mixing, and optical soliton formation are
known to arise in high-intensity laboratory plasmas and photonic systems. Analogously, natural atmospheric and
plasma environments can exhibit comparable behaviors under suitable conditions. Interactions with plasma zones,
moisture gradients, aerosol stratification, or terrain-modulated electromagnetic boundaries may trigger nonlinear
field responses, leading to temporally modulated, spatially structured photonic emissions [1], [8], [18], [20].

In SLP field recordings, temporal structuring was consistently captured in the form of amplitude envelope
modulations, periodic flash trains, and beat-frequency interference bands. These dynamic features mirror nonlinear
dynamics observed in systems such as Fabry-Pérot resonators, distributed feedback cavities, and ring oscillators,
where environmental feedback mechanisms stabilize oscillatory field behavior [7], [18], [41].

Theoretical interpretations suggest that temporal modulations emerge from standing wave interactions, field-induced
gain/loss modulation, or parametric instabilities, resulting in the dynamic stabilization of light emissions into
harmonic or subharmonic temporal thythms [6], [8], [18]. This perspective complements spatial resonance models,
extending the SLP framework into dynamic, time-dependent field topology analysis.

Structured light phenomena encode not only spatial harmonic information but also dynamic internal resonance
patterns. These time-dependent modulations are interpreted as evidence of nonlinear environmental feedback,
reinforcing the hypothesis that SLP are manifestations of dynamic energy structuring within plasma-supported
electromagnetic fields [1], [8], [18], [20].

Field Resonance and Harmonic Pattern Formation

Structured light phenomena often align with principles of harmonic resonance, where environmental geometries act
as natural resonant cavities. Field observations consistently documented formations such as radial spokes, concentric
nodal rings, and stratified interference bands, features indicative of standing wave structuring through field-
environment coupling [1], [3], [41].

Resonance occurs when incident electromagnetic wave frequencies match the natural modal frequencies of the
surrounding environment. Natural structures, such as tree canopies, open valleys, terrain ridges and atmospheric
stratification, serve as boundary conditions that enable resonance locking and the formation of stable field
oscillations [1], [3], [41].

Constructive interference between incident, reflected, and diffracted waves results in energy localization along nodal
lines and anti-nodal peaks. This confinement generates stable photonic configurations, often exhibiting reproducible
geometries and harmonic spacings under identical environmental excitation conditions [3], [34], [41].
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Field images from SLP investigations frequently reveal fractal symmetry, golden-ratio scaling, octave-based
frequency intervals and radial wavefront propagation. These geometric regularities suggest multi-scale harmonic
resonance tuning, where large-scale environmental features modulate nested subharmonics within the field [3], [34],
[38], [41], [46].

Theoretical analogs include Chladni figures, Lissajous curves, and spherical harmonics, each demonstrating how
resonance-based self-organization can produce highly ordered geometric structures. In the SLP context, such analogs
reinforce the interpretation that structured light formations emerge naturally from feedback loops between
propagating field oscillations and environmental boundary constraints [34], [38], [46].

This harmonic structuring offers a unifying framework for understanding observed SLP phenomena: coherent light
configurations are interpreted as macroscopic manifestations of spatial-frequency coupling within naturally bounded
electromagnetic systems. This resonance-based model supports the broader hypothesis that SLP arise through field-
environment harmonic entrainment and nonlinear energy localization processes [1], [3], [34], [41], [46].

Wave Coupling and Multimodal Interference in Structured Light Phenomena

Structured light formations frequently exhibit evidence of multimodal interference, where complex spatial patterns
arise from the superposition of multiple interacting electromagnetic wave modes. These include interactions between
direct solar input, atmospheric scattering, boundary reflections, terrain-induced diffraction and localized plasma
effects [5], [6], [7], [27].

Field observations documented highly organized phenomena, including nested interference rings, spiral phase
distortions, angularly modulated streaking, and beat-frequency patterns. These structures closely mirror laboratory-
observed behaviors associated with photonic superposition, polarization-mixed vector fields, and multi-path
resonators [5], [6], [7], [27].

Multimodal interference in natural environments is facilitated by gradients in atmospheric refractive index due to
density variations, ionized boundary zones formed through plasma-matter interactions, canopy-induced diffraction
through foliated terrains, and terrain-contoured reflection pathways shaped by geomagnetic and geological features

(31, [6], [7].

The observed interference structures arise through dynamic wave coupling, where entrainment across multiple
environmental layers induces amplitude-phase modulation and hybridized spatial patterning. These coupled
waveforms exhibit a persistence of coherent features, even as they interact with complex and variable boundary
conditions [5], [6], [27].

The persistence of interference architectures across exposures suggests dynamic stabilization mechanisms,
potentially mediated by environmental redundancy, nonlinear feedback locking, or boundary-imposed phase
coherence. These findings reinforce the interpretation that multimodal wave coupling imprints geometrically durable
memory structures within the photonic field [5], [6], [27].

Theoretically, multimodal interference may act as a mechanism of environmental field memory, whereby amplitude-
phase alignments and geometric symmetries are encoded into the evolving SLP. This model parallels theoretical
frameworks describing holographic redundancy and spatial entanglement in classical and quantum field systems
[29], [48].

Within this interpretive framework, the natural environment behaves as a dynamically active waveguide and spatial
information substrate. Interference-driven architectures encode the energy history of environmental fields into
coherent, geometrically ordered photonic formations, establishing SLP as tracers of multimodal field coupling
dynamics [29], [48].

27



Structured Light Phenomena: Resonant Fields in Natural Systems

Field Topologies and Emergent Energy Structures

Structured light phenomena consistently reveal topologically ordered configurations, including toroidal loops, nested
radial shells, spiral arcs and coherent radial outflows. These patterns imply the presence of self-organizing field
geometries shaped by conservation principles, boundary symmetry and energy minimization processes [28], [39],
[45].

Field topology, as applied in SLP investigations, refers to the spatial continuity and organizational logic of electric,
magnetic, and photonic flow lines. Observed formations closely parallel known topological behaviors, such as
solitonic shells, nodal attractors and symmetry-locked vortex paths [28], [39], [45]. These structured geometries
consistently manifested during periods of environmental stability, such as low-turbulence atmospheric columns,
solar ingress through radial terrain configurations, or the presence of stratified magnetic domains, suggesting the
activation of latent self-organizing behaviors in the ambient field.

The emergence of these structures reflects nonlinear dynamic feedback between environmental energy inputs and
boundary-induced symmetry conditions. Repeated maintenance of geometric symmetry, the persistence of attractor-
like configurations, and the spontaneous reformation of coherent photonic structures imply that energy in natural
environments self-arranges into optimal topologies through resonance entrainment and dynamic stabilization [30],
[35], [44].

Structured light phenomena, therefore, should not be interpreted as random optical scattering events but rather as
manifestations of self-stabilizing field architectures governed by spatial conservation laws. This interpretation finds
theoretical support in developments from topological quantum field theory (TQFT) and morphogenetic field models,
which describe the self-organizing behavior of complex systems through invariant field dynamics rather than linear
mechanical causality [28], [39], [45].

The observed topologies suggest that structured light operates as a highly ordered, spatially encoded flow of
electromagnetic energy, constrained by dynamic boundary conditions and organized according to intrinsic field
symmetries. This view provides a robust theoretical framework for interpreting structured photonic events as natural
expressions of field topology and energy minimization in bounded resonant systems.

Spatial Memory and Field Encoding in Structured Light

Structured light events frequently recur under identical environmental conditions, consistently maintaining
characteristic geometry, angular distributions, and nodal structuring. This reproducibility suggests the existence of
field memory, a phenomenon in which light acts as a dynamic medium, recalling and re-expressing environmental
configurations across time [21], [23], [24].

Within this framework, SLP can be interpreted as a spatial encoding system: ring patterns delineate nodal
alignments, gradient flows reflect the energy interaction history, and fractal structures encode nested harmonic
sequences in both frequency and geometry [21], [23], [24]. These characteristics parallel the principles found in
neuromorphic computing architectures and holographic memory models, where information is distributed through
coherence patterns rather than isolated point-to-point storage [19], [42], [47].

Environmental triggers, such as terrain contours, atmospheric stratification, or electromagnetic flux variations,
appear to initiate structured reformation under phase-stable conditions. These triggers act analogously to resonance
catalysts, enforcing geometric recall and driving the re-emergence of previous photonic configurations. This
behavior is consistent with field reinforcement theory, wherein prior energy states entrain future pattern stabilization
through resonance-locking and phase reactivation mechanisms [11], [12], [31].

The consistent recurrence and spatial fidelity of structured light formations documented in fieldwork imply that
natural environments can maintain latent energetic imprints that are periodically reactivated under resonant
conditions. This suggests that structured light is not merely reactive to instantaneous environmental factors but
represents the dynamic restatement of encoded spatial information within the field itself.
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Consequently, structured light captured during SLP investigations offers insight into the spatial intelligence of
natural systems, where memory emerges through coherent, organized energy architectures and resonance-driven
wavefront repetition, rather than from material substrates [19], [21], [23], [24], [42], [47].

While these frameworks propose that SLP arise through resonance-modulated field coherence [1], [2], [6], [7], it
remains essential to quantitatively examine the empirical evidence supporting these models. A detailed empirical
analysis of structured light geometries, scaling behaviors, and resonance dynamics follows.

ANALYSIS

Photonic formations recorded across independent field sessions exhibited consistent geometric motifs, including
nested scaling hierarchies, radial segmentation, and axial filamentation, that closely map to topologies predicted by
dynamic criticality and resonance-governed field localization models [27], [28].

Observed coherence patterns, including phase-locked spatial nodes and field-aligned photonic banding, are
consistent with resonance-driven entrainment mechanisms operating within atmospheric plasma environments [3],
[11], [37]. These features strongly support the interpretation that structured energy states emerge through boundary-
coupled resonance dynamics, stabilized by environmental charge density gradients and geomagnetic field
interactions [16], [18].

Structured light phenomena, evaluated through the frameworks of electromagnetic field dynamics,
magnetohydrodynamic (MHD) self-organization, and resonance-encoded spatial topology, exhibit empirical
features, such as radial symmetry, axis-aligned filaments, spectral coherence, and recurrence under constrained
atmospheric conditions, that indicate coherent energy organization is more consistent with nonlinear plasma
behavior than with conventional optical scattering or diffusion [11], [12], [42].

These formations display pronounced parallels with plasma self-organization observed in controlled environments,
such as toroidal magnetic confinement devices. In tokamak reactors, for instance, the spontaneous emergence of
magnetic islands and helical current filaments results from internal redistribution of energy under MHD instabilities
[37]. This behavior is governed by the coupling of electric and magnetic fields, encapsulated in the expression for
electromagnetic energy density:

1
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This relation expresses the total electromagnetic energy density u, where €0 is the permittivity of free space, E is the
electric field magnitude, u0 is the permeability of free space, and H is the magnetic field magnitude. It highlights
the energy storage potential of the field, capable of driving self-structuring in ionized or quasi-plasma conditions.

Field-aligned photonic bands, nested diffraction nodes, and harmonic dispersion patterns are thus interpreted as
atmospheric-scale analogs of MHD structuring, stabilized through atmospheric charge density gradients, local
refractivity, and geomagnetic field interactions [16], [18], [41].

These phenomena frequently emerge under low geomagnetic activity and coincide with enhanced Schumann
resonance harmonics [1], [2], [7], reinforcing the interpretation that they are signatures of coherence within naturally
modulated electromagnetic domains. In more speculative contexts, such formations may represent instances of
nonlocal coherence or distributed field intelligence, potentially mediated through phase-locked plasma modes,
holographic field encoding, or coherent quantum entanglement at atmospheric scales. The hypothesis of plasma-
mediated cognitive structuring, while unconventional, finds conceptual support in quantum electrodynamics,
nonlocal signal propagation models and field-theoretic interpretations of consciousness interaction with structured
light systems [35], [36].

This framework establishes the basis for evaluating SLP as emergent field configurations formed through the
intersection of environmental plasma dynamics, harmonic boundary conditions, and potentially non-classical field

interaction mechanisms.
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CONCLUSION

The structured light phenomena documented in this study exhibit consistent, reproducible geometric and spectral
organization indicative of underlying physical mechanisms rooted in resonance dynamics, plasma field behavior,
and environmental electromagnetic modulation [1], [2], [3], [11], [37]. The recurrence of coherent formations,
aligned with harmonic frequency domains, geomagnetic gradients, and atmospheric boundary conditions, strongly
supports the interpretation of these phenomena as emergent features of coherent energy systems, rather than artifacts
of random optical scattering [7], [30].

By integrating mathematical formalisms such as Alfvén wave propagation [11], [37], Fourier spectral decomposition
[20], resonance frequency modeling [2], [32], and fractal scaling laws [28], the analysis bridges observational field
data with theoretical constructs traditionally confined to plasma physics laboratories and quantum field domains
[35], [36]. This multi-tiered framework reveals that structured light formations are not passive optical events but
actively modulated, self-organizing field phenomena, driven by resonance coupling and topological feedback
processes [27], [45].

The documented correlation between photonic coherence patterns and site-specific field geometries suggests a
dynamic interface between environmental energy landscapes and localized field attractors. Specifically, the recurring
documentation of harmonic repetition, nodal stability, and field-aligned morphology across independent
observations implicates resonance-based entrainment and phase stabilization as primary organizing forces [2], [16],
[18].

Moreover, the alignment of structured light formations with established resonance phenomena, such as Schumann
harmonics, telluric feedback loops, and geomagnetic field interactions [1], [31], [42], points toward a deeper
systemic coherence embedded within the Earth's electromagnetic environment. These results reinforce the
hypothesis that SLP emerge through dynamic field-phase interactions governed by spatial symmetry, boundary
conditions, and nonlinear resonance coupling [41], [46].

This study therefore contributes to a broader understanding of natural field coherence and proposes that SLP may
represent transitional regimes between classical electromagnetic field behavior and emergent field-theoretic
topologies. The presented framework also accommodates speculative yet mathematically consistent extensions
involving nonlocal coherence, phase-locked plasma domains, and quantum-scale informational processes [35], [36],
[21].

Collectively, this research advances the formal study of SLP as emergent manifestations of field-theoretic,
resonance-driven coherence across natural electromagnetic systems. It establishes a rigorous empirical and
theoretical foundation for continued investigations into the complex interplay between photonic structuring,
harmonic topology, and environmental field dynamics.

Supplementary methodology and extended observational documentation are available in the publicly accessible
Research Summary and FAQ [50].

FUTURE RESEARCH DIRECTIONS

Harmonic Model Refinement

Future research should employ high-resolution spectral decomposition techniques, including time-frequency wavelet
transforms and adaptive Fourier analysis, to isolate discrete resonant bands associated with coherent photonic
structuring in natural field environments. Special emphasis should be placed on characterizing phase stability,
harmonic alignment, and spectral node recurrence, particularly in relation to Schumann resonance harmonics and
geomagnetic quiet periods [2], [32]. Quantitative spectral mapping could further elucidate the resonance-
entrainment mechanisms underlying SLP spatial ordering.
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Controlled Plasma Analogues

Experimental investigations using magnetically confined plasma systems, such as linear plasma devices or toroidal
reactors (e.g., the Large Plasma Device [LAPD] at UCLA or the Madison Symmetric Torus [MST]), are essential to
replicate atmospheric light structuring behaviors under controlled conditions. These studies should focus on Alfvén
wave propagation, magnetohydrodynamic instabilities, and energy localization in partially ionized regimes, enabling
direct comparison with field-documented resonance geometries and filamentation behaviors [11], [37].

Fractal and Geometric Scaling

Advanced image processing and statistical analysis of field-acquired photographic datasets should be conducted to
extract recurrent fractal motifs and geometric scaling laws. Multi-fractal analysis and Phi (®)-based ratio
assessments should be applied to characterize angular periodicities, nested symmetries and self-similar field
topologies. These correlations may reveal underlying scale-coupled resonance domains and provide quantitative
links between spatial coherence and boundary-driven standing wave confinement [28].

Perceptual Resonance Testing

Empirical studies should investigate perceptual sensitivity to specific electromagnetic frequency bands, particularly
those near fundamental natural resonances such as 7.83 Hz (the first Schumann mode). Using variable-frequency
electromagnetic exposure paradigms combined with cognitive-neural monitoring techniques (e.g., EEG, MEQG),
these experiments could test the resonance-gated perception hypothesis, which posits that selective visibility of
structured light is modulated by observer-environment coherence coupling [13], [15].

Nonlocal Quantum Coherence Exploration

Further theoretical modeling should examine distributed photonic coherence mechanisms using frameworks from
quantum electrodynamics and quantum field theory. Potential avenues include modeling atmospheric-scale analogs
of entanglement, decoherence-resistant phase-locking, and coherent vacuum fluctuation dynamics, such as zero-
point field interactions. These investigations may yield explanatory models for non-locally synchronized structured
light behaviors observed in temporally coupled or spatially mirrored SLP events [35], [36].

APPENDIX

Spectral Analysis of Structured Light Formations

Structured light field observations were analyzed using high-resolution photographic datasets acquired across multi-
year campaigns conducted under varying atmospheric and electromagnetic conditions. Analytical techniques
included wavelength-resolved intensity measurements, chromatic dispersion analysis, and comparative evaluation
against known plasma emission spectra under low-temperature and magnetized laboratory conditions. One- and two-
dimensional Fourier transform algorithms were applied to isolate frequency-domain features, revealing harmonic
spectral architectures. These results were correlated with geomagnetic indices and Schumann resonance datasets to
investigate coherence and environmental resonance conditions. The formation and propagation of structured light
fields in natural settings are modeled using coherent wave interaction equations derived from atomic ensemble
theory. The evolution of the signal field Qs along the z-direction is governed by:

0Q(x,y,2) ; gn(x,y,2)
9z 1Q.|?

Oge(x, ¥, )€™ 02+ VIQ(x, 7, 2) ) (27)

where n(x, y, z) denotes the atomic density distribution, Qc is the control field, 6,, represents the ground-excited

state coherence, k0 is the wave vector of the signal field, and Vi is the transverse Laplacian operator. The coupling
constant g defining the strength of the light-matter interaction is expressed as:

dge\/g
8= T2 (28)
gA+il'/2

In this formulation, dge is the transition dipole moment, A is the detuning, I' is the decay rate, 7 is the reduced Planck

constant, and €0 is the vacuum permittivity.
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This equation captures the effective coupling strength governing energy transfer from the optical field into the
coherence of the atomic ensemble. To evaluate the frequency-domain behavior, the evolution equation is Fourier
transformed in the transverse dimensions, yielding:

aﬁs(kx, ky, Z) . g2 ~ 9
—— = lkOWS(kx, ky.2) = k2Q(k,. k. 2) (29)

c

where, k21 = k + k.2 denotes the squared transverse wave vector, and s(k,, k., z) is the Fourier-transformed spin
y q X0 Ky P

coherence distribution. This formulation provides a practical method for analyzing spatial-frequency modulation
within structured light fields. These data provide evidence of coherent field behavior, frequency-selective energy
localization consistent with nonlinear plasma resonance and optical interference dynamics.

Mathematical Foundations of Energy Structuring Models

The following equations represent foundational models used to interpret energy structuring, wave behavior and
field-particle interactions observed in naturally occurring SLP. Each model addresses different aspects of energy
propagation, field-plasma interaction or nonlinear structuring under natural conditions. They are applied across
contexts including plasma propagation, electromagnetic interaction, wave interference, nonlinear optics and
resonance effects. Each was selected to support observational data from structured light fieldwork.

Alfvén Wave Propagation in Magnetized Plasma
The Alfvén velocity defines the characteristic speed at which transverse magnetohydrodynamic (MHD) waves
propagate along magnetic field lines within a plasma. It is given by:

B

VHOP

where B is the magnetic field strength, yu is the permeability of free space, and p is the plasma mass density. This

V4 = (30)

model provides a foundational description of how energy propagates through naturally magnetized atmospheric
environments, such as those observed during SLP fieldwork. The Alfvén velocity framework enables analysis of
coherent energy transport along geomagnetic flux lines and supports the interpretation of field-aligned photonic
structures as manifestations of plasma wave phenomena.

Lorentz Force Electromagnetic Interaction of Charged Particles
The Lorentz force equation describes the electromagnetic force F' acting on a charged particle of charge ¢, moving
with velocity v in the presence of an electric field £ and magnetic field B.

F’=q(§+$x§’) 31)

This fundamental equation governs the motion of charged particles within natural electromagnetic environments. It
forms the theoretical foundation for interpreting field-driven particle dynamics, energy transfer mechanisms, and
motion patterns observed in SLP during long-term field investigations. The Lorentz force mechanism underlies the
dynamic coupling between light emissions, plasma structures and electromagnetic boundary conditions in natural
atmospheric systems.

Optical Path Difference and Constructive Interference
This relation defines the optical path difference A between two coherent beams that constructively interfere when the

path length difference equals an integer multiple m of the wavelength A.

A=mi (32)

It explains the formation of concentric ring systems, layered interference patterns and discrete energy zones, as
documented in field photography of structured light formations.
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Wave Interference in Circular Apertures (Bessel Profile)

2J,(kr) )2

kr (33)

Iry=1, <
This equation models the radial intensity distribution /(7) from a circular or vortex-like light source, where / is the
peak intensity, J; is the first-order Bessel function, 7 is the radial distance, and k = 2z / 4 is the wave vector. It
describes the diffraction-based structuring observed in atmospheric plasma columns and structured light emissions.
This formulation accounts for the concentric ring systems and self-organizing beam geometries consistently
documented in field recordings of coherent photonic phenomena.

Plasma Frequency Resonance

o, = (34)

The plasma frequency wp is determined by the electron density n, elementary charge e, vacuum permittivity €o, and
electron mass m,. It defines the characteristic oscillation frequency of free electrons in a plasma and serves as a
critical threshold for determining whether electromagnetic waves can propagate through, or are reflected by,
localized plasma environments. In the context of SLP fieldwork, this criterion helps evaluate whether structured
light fields are sustained via plasma transparency or confined by plasma reflection dynamics.

Kerr Nonlinearity and Self-Focusing
n()=ny+n, (35)

This nonlinear refractive index model defines the critical conditions for beam self-focusing, where the total
refractive index n(I) depends on the base index n¢ and an intensity-dependent term n,. When local optical intensity
exceeds the threshold associated with critical power natural light structures may undergo collapse into self-
channeling beams. In structured light observations, this effect provides a theoretical foundation for the formation of
filamentary, column-like photonic structures under conditions of high energy density and nonlinear field interaction.

Critical Power for Self-Focusing

al?
Por =" (36)
Tnony

This expression defines the critical power required for beam self-focusing, where 4 is the wavelength, n( and n, are
the linear and nonlinear refractive indices, respectively, and a =~ 1.896 for Gaussian beam profiles. When this
threshold is exceeded, natural light structures may collapse into narrow, self-channeling beams, as observed in
certain structured light field events. This mechanism supports interpretation of filamentary or column-like light
formations frequently documented in natural observation datasets.

Environmental Metadata and Field Conditions

Environmental conditions during fieldwork (fully detailed in the Methods section) included ambient temperatures
between 30-80°F (-1 to 27°C), relative humidity from 30-90%, and barometric pressures spanning 29.7-30.3 inHg.
Wind speeds varied from 0 to 15 mph, under sky conditions ranging from clear to light cloud cover. Observations
were conducted across diverse terrains (forests, ridge lines, water surfaces) centered near 41.6000917° N,
-73.2068564° W.

Concurrent electromagnetic measurements indicated Kp indices between 0 and 4 and active Schumann resonance
fundamentals at 7.83 Hz and higher harmonics. Telluric current activity was inferred through geomagnetic field
analysis. Photonic and spectral analysis revealed radial dispersion patterns, polarization banding, chromatic
symmetry, and interference node formations, corroborated with solid-light phase-locking behaviors observed in
laboratory analogs [47].

33



Structured Light Phenomena: Resonant Fields in Natural Systems

Environmental data were acquired during multi-year field investigations in natural terrestrial settings. Photographic
evidence was collected using standard observational instrumentation under systematically recorded meteorological
and geophysical conditions. (For complete field parameters, see Methods.)

Supplementary information including expanded methodology, atmospheric conditions, site data and extended
photographic evidence is provided in the associated Research Summary and FAQ [50].
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FIGURES

Figure 1. (a) High-intensity solar exposure through conifer canopy,
captured on 01/30/2023 at 15:25 EST (GPS: 41.5983634,
-73.2017960). The image highlights a disciform light structure and
structured radial dispersion, consistent with multi-order diffraction
or nonlinear lensing behavior in open natural systems. (b) Close-up
of the disciform anomaly observed in (a). Defined perimeter and
internal structuring suggest localized coherence effects or
geometric field modulation. The symmetry and visual sharpness
imply structured resonance within the surrounding light field.

Figure 2. (a) Midday solar incidence through canopy revealing a
vertically oriented light-body morphology, captured on 12/09/2022
at 13:10 EST (GPS: 41.5983634, -73.2017960). Captured under
low-wind, clear-sky conditions with minimal particulate

interference. The formation displays symmetry consistent with
filtered vector interference. Its human-like vertical structure
suggests field-shaping behaviors resembling bio-symmetry in light
phenomena. (b) Magnified view of the humanoid-shaped anomaly
observed in (a), showing bilateral features and axial definition.
Morphological coherence is observable under spectral
amplification. The structural clarity of this anomaly provides visual
grounding for photonic coherence shaped by natural environmental
vectors.
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(b) Close-up view of the disciform anomaly observed
in Figure 1 (a). Defined perimeter and internal
structuring suggest localized coherence effects or
geometric field modulation. The symmetry and visual
sharpness imply structured resonance within the
surrounding light field.

Figure 2. (b) Magnified view of the humanoid-
shaped anomaly observed in Figure 2 (a), showing

bilateral features and axial definition. Morphological
coherence is observable under spectral amplification.
The structural clarity of this anomaly provides visual
grounding for photonic coherence shaped by natural
environmental vectors.
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Figure 3. (a) Solar ingress through high-elevation canopy
producing multi-axis refractive effects, captured on 10/22/2022 at
13:14 EDT (GPS: 41.514061, -73.236201). A triangular-shaped
light structure is visible in the upper spectral band, forming under
clear sky conditions. This triangular emergence is indicative of
angular beam deflection patterns and prism-like structuring of
solar light. (b) Close-up of the triangular photonic structure
revealing edge continuity and internal angular diffraction.
Geometry suggests polar symmetry and phase alignment
phenomena. Such internal angular features suggest diffraction-
driven field modulation localized in narrow apertures.

Figure 3. (b) Close-up view of the triangular
photonic structure observed in Figure 3 (a). Edge
continuity and internal angular diffraction are
visible. Geometry suggests polar symmetry and
phase alignment phenomena, consistent with
diffraction-driven field modulation localized within
narrow apertures.

Figure 4. Full-spectrum prismatic waveform distortion captured
during mid-morning solar ascent on 12/05/2022 at 10:17 EST
(GPS: 41.5983634, -73.2017960). Increasing radiative intensity
aligned with favorable canopy angles. Radial wavelength
stratification and coherent banding patterns indicate diffractive
lensing and atmospheric phase interference at the canopy boundary.
This formation provides direct visual evidence of coherent wave-
like behavior in sunlight dispersion through structured natural

apertures.
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Table 1. Mathematical Models Referenced in Structured Light Phenomena Analysis

Figure ID | Eq. ID |Equation Title Equation Description
Figure 5 W) Fourier Transform F(w) =] f(t) e’(—iwt) dt Analyzes frequency-domain
(Frequency Structuring) characteristics of temporal signals in
7 resonant systems.
Figure 6 @) Fourier Transform (Spatial | F(k) = | f{x) e"(—ikx) dx Represents spatial frequency
Domain) components in structured fields.
Figure 7 ®) Fourier Transform F(w) =1 f{t) eN—iwt) dt Characterizes temporal fluctuations in
(Temporal Domain) resonant systems.
Figure 8 4) Wave Interference I=1, + I, + 2\(I11,) cos(5) |Describes constructive and
Equation destructive interference patterns in
harmonic systems.
Figure 9 ©®) Birefringence in An =n. — n, Measures difference in refractive
Crystalline Materials indices due to anisotropy.
Figure 10 | (6) Energy Modulation in E = YeoE? + YouoH? Expresses energy density stored in
Plasma Fields electromagnetic fields.
Figure 11 | (7) Geometric Scaling & ¢=(1+5)2 Golden ratio expression underlying
Fractal Symmetry fractal light symmetry.
Figure 12 | (9) Logarithmic Spiral r(0) = a * e(bb) Models self-similar spiral structures
Equation observed in natural light geometry.
Figure 13 | (11) Fractal Scaling Law N=ker Defines recursive pattern generation
via scaling exponent.
Figure 14 | (12)  |Wave Propagation Vay — (1NV?)(0%w/0t?) = 0 Describes wave behavior in
Equation multidimensional resonant media.
Figure 15 | (13) |Toroidal & Vortex Energy |® = [ B *dS Magnetic flux across closed surfaces
Flow representing vortex interactions.
Figure 16 | (14) Lorentz Force Law F=q( +vxB) Governs force on a charged particle
in electric and magnetic fields.
Figure 17 | (15) Polar Vortex Symmetry  |#(8) = sin(k6) Demonstrates polar symmetry in
Function natural field interactions.
Figure 18 | (16) Alfvén Wave Equation v.=B/ \/(,uop) Determines wave velocity in
magnetized plasmas.
Figure 19 | (17) | Alfvén Waveform y(x,t) = A sin(kx — wt) Describes temporal and spatial
Oscillation oscillation of field-aligned plasma
waves.
Figure 20 | (18) |Schumann Resonance  |f, = ¢/ (2zR\[n(n + 1)]) Calculates natural resonances of
Frequencies Earth's ionospheric cavity.
Figure 21 | (19) Waveform Modulation E() = Eq cos(wt + §) Basic form of a modulated EM wave.
Figure 22 | (20) Fourier Series E@) =Y A, cos(nwt + ¢,) |Decomposes periodic functions into
Representation harmonic components.
Figure 23 | (21) Resonance Frequency 1711 — (fife)? + (2{f1f0)?] Models dynamic response of a
Tuning resonator under external driving
frequency.
Figure 24 | (22) Spectral Density (Welch | PSD(w) Estimates the power distribution of
Method) frequency components.
Figure 25 | (23) Signal Coherence Co () Evaluates correlation between two
Analysis signals across frequencies.
Figure 26 | (24) |3D Structured Surface Z =sin(X>+Y?) Represents standing wave
Field interference in spatial dimensions.

Each mathematical model supports a specific hypothesis presented in the SLP manuscript. Refer to Figures 5-26
for associated chart-based visualizations. Figures 1-4 display photographic evidence collected during structured
light fieldwork. Eq. ID refers to equation numbering in manuscript sections.
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Table 2. Thematic Mapping of Reference Citations

Thematic mapping of reference citations across the manuscript is organized by citation order and grouped by research domain.
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ID Title Thematic Group Referenced in Sections

[1]1 |Signal Modulation Temporal Modulation Introduction; Methods; Results; Discussion; Conclusion
[2] |Phase Shift Phenomena Polarization Introduction; Methods; Results; Discussion; Conclusion
[8] |Temporal Waveforms Temporal Modulation Introduction; Methods; Discussion; Conclusion
[4] |Schumann Resonance Electromagnetic Resonance | Introduction; Methods

[5] |Structured Light Structured Light Introduction; Methods

[6] |Waveguides Photon Structure Introduction; Methods

[7]1 | Wavefront Encoding Holography Introduction; Methods; Discussion; Conclusion
[8] |Energy Structures Photon Structure Introduction; Methods; Discussion

[9] |Localized Photon Structures | Photon Structure Introduction; Methods; Results; Discussion; Analysis
[10] [Environmental Encoding Holography Introduction; Methods; Results; Discussion; Analysis
[11] [Plasma Behavior Plasma Physics Results; Discussion; Analysis

[12] |Topological States Quantum Particles Discussion

[13] [Atmospheric Optics Atmospheric Optics Introduction; Discussion

[14] |Solid Light Photon Structure Introduction; Discussion

[15] |Quantum Entanglement Quantum Coherence Introduction; Discussion; Analysis

[16] |Biophotons Photon Structure Methods; Results; Discussion; Analysis

[17] |Polarization Effects Polarization Methods

[18] |Resonant Fields EM Fields Methods; Results; Discussion

[19] [Photonic Crystal Photon Structure Methods; Discussion

[20] |[Optical Solitons Nonlinear Optics Methods

[21] |Holography Holography Methods

[22] |EM Fields in Nature EM Fields Discussion; Analysis

[23] |Wave Coupling Wave Interference Results / Observations

[24] |Rayleigh Scattering Atmospheric Optics Methods; Results

[25] |Electromagnetic Interactions |EM Fields Methods; Results; Discussion

[26] |Standing Waves Wave Interference Results; Discussion

[27] [Wave Interference Wave Interference Discussion

[28] |Temporal Interference Temporal Modulation Discussion

[29] |Phase Structure Phase Geometry Discussion

[30] |Light Structuring Structured Light Results; Discussion
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