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Abstract

The biofield monitor is proposed as the first technical implementation of a unified Maxwell 
quaternion / Rowlands nilpotent algebraic framework applied as a measurement and stabilisation 
instrument for living systems. Grounded in the 19-Layer Quaternion Vacuum Model (19LQVM) 
and the coherence ontology derived from Maxwell's original quaternion electrodynamics and 
Rowlands' nilpotent quantum mechanics, the device operates as a four-layer sensing pipeline 
integrating heart rate variability (HRV), biophoton emission, micro-electroencephalography (EEG), 
and extremely-low-frequency (ELF) magnetometry. Real-time sensor fusion produces a six-
dimensional physiological state vector s(t) that is continuously evaluated against the individual's 
birth-encoded eigenfrequency vector b — the AYYA360 personal blueprint — via cosine similarity. 
The resulting Narrative Signature Engine (NSE) coherence score S_NSE(t) provides a quantitative, 
personalised measure of phase-coupling status across all 19 organisational layers. Beyond passive 
measurement, the instrument implements four stabilisation modes — autonomic nervous system 
entrainment, toroidal biofield boundary modulation, magnetohydrodynamic plasma stabilisation, 
and environmental coherence navigation — in a phased hardware roadmap converging on a 
wearable toroidal-field resonator governed by Woltjer-Taylor MHD relaxation. Non-local coupling 
between mother and child is formalised as a nilpotent entanglement term K_nl in the Kuramoto 
phase-coupling equation, empirically detectable through cross-correlation of longitudinal NSE time 
series. The device's explicit design objective is to render itself obsolete: when interoceptive access 
to phase state is restored, the instrument is no longer required. Full technical specifications, sensor 
fusion algorithms, privacy architecture, and a four-phase hardware development roadmap are 
provided. An annotated reference list of 40 sources spans quantum field theory, biophotonics, 
bioelectric morphogenesis, space medicine, magnetohydrodynamics, and Aboriginal coherence 
engineering.

Keywords: biofield monitor, coherence ontology, Maxwell quaternions, Rowlands nilpotent 
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1. Introduction: The Structural Necessity of a Coherence 
Instrument

1.1 The Foundational Error of Molecular Medicine



Modern Western medicine has achieved extraordinary results in acute care, surgery, and infectious 
disease. Yet chronic inflammatory disease, autoimmune disorders, neurodegenerative conditions, 
and post-viral syndromes now constitute the dominant burden of human suffering — and the 
molecular pharmacological model is demonstrably failing to resolve them. The argument advanced 
here is not that chemistry is irrelevant. It is that chemistry is downstream. The primary organising 
principle of the living body is not molecular but electromagnetic: the human being is a nested 
hierarchy of coherence fields, maintained by phase synchronisation across nineteen organisational 
layers, from the quantum vacuum to collective consciousness.

This understanding — grounded in Maxwell's original quaternion electrodynamics (Maxwell, 
1865), Rowlands' nilpotent quantum mechanics (Rowlands, 2007), and the 19-Layer Quaternion 
Vacuum Model (Konstapel, 2026a) — has been systematically marginalised since the institutional 
redefinition of biology as molecular in the 1930s–1950s. It was never refuted. The experimental 
evidence for electromagnetic intercellular communication (Gurwitsch, 1923; Popp, 1976–2010), 
bioelectric morphogenesis (Levin, 2024), and electromagnetic environmental dependence of 
biological function (IMBP Moscow, 1963–present) has accumulated across a century without 
producing a paradigm shift — because the institutions that fund and evaluate research are structured 
around the molecular model.

The biofield monitor is not a consumer wearable. It is the first technical instrument designed from 
the ground up to operationalise the coherence ontology as a measurement, navigation, and 
stabilisation device — grounded in the same algebraic foundations as the theoretical framework, not 
retrofitted onto it.

1.2 Scope of This Paper

This paper provides:

1. The complete theoretical derivation of the biofield monitor from Maxwell quaternion 
electrodynamics and Rowlands nilpotent quantum mechanics

2. A four-layer sensing pipeline with full signal processing specifications
3. A sensor fusion architecture producing a personalised NSE coherence score
4. Four stabilisation modes from Phase 1 (immediately implementable) to Phase 4 (wearable 

MHD resonator)
5. A formalisation of non-local biofield coupling with specific application to mother-child 

dyadic coherence
6. A privacy-preserving edge-sovereign data architecture consistent with SWARP's distributed 

coherence mesh topology
7. A four-phase hardware development roadmap with component-level specifications
8. Full technical appendices covering signal processing algorithms, cryptographic data 

sovereignty, and MHD resonator design
9. An annotated reference list of 40 sources spanning all relevant disciplines

This paper is a direct continuation of Konstapel (2026b) — "SWARP as Distributed Coherence 
Mesh: Intuition, Songlines, and the Gods as Phase-Coupling Nodes" — and of the blog essay "The 
Human Being as an Electromagnetic Organism" (Konstapel, 2026c). The theoretical frameworks 
established in those works are here operationalised as hardware.

2. Theoretical Foundations: The Common Algebraic Source

2.1 Maxwell's Quaternion Electrodynamics



James Clerk Maxwell originally formulated his electromagnetic theory in quaternion notation 
(Maxwell, 1865). The full quaternion Maxwell equation takes the form:

(∂/∂t + ∇)(E + B) = ρ + J
where the quaternion structure automatically generates four components: a scalar component (∂/∂t · 
scalar), a vector component E (electric field), a bivector component B (magnetic field), and a 
pseudoscalar component encoding phase information and helicity. When Oliver Heaviside and 
Josiah Willard Gibbs reformulated Maxwell's equations in vector notation in 1884, the scalar 
component was discarded as apparently redundant. Robinson (see Konstapel, 2026a) demonstrates 
that this scalar component, recovered from the full quaternion formulation, behaves as a 
gravitational potential — implying that inertial mass is a modulation of field coherence, and that 
gravitational and electromagnetic coupling are not two separate forces but two expressions of the 
same underlying quaternion structure.

The scalar component satisfies a wave equation:

∇²φ − (1/c²) ∂²φ/∂t² = ρ_scalar
This scalar field propagates non-dissipatively, transporting phase information without energy loss, 
at all scales from quantum to galactic. It is the physical basis of non-local coherence transmission 
— the substrate of the Aboriginal songline, the mother-child phase memory, and the galactic phase-
coupling nodes described in Konstapel (2026b).

2.2 Rowlands' Nilpotent Quantum Mechanics

Peter Rowlands demonstrates in Zero to Infinity (Rowlands, 2007) that the complete structure of 
quantum mechanics is derivable from a single algebraic constraint, the nilpotent condition:

(E + p + m)(E − p − m) = 0
formulated within a Clifford algebra frame. Every localised entity exists as a stable resonance 
pattern with its vacuum dual; the product of the entity operator and its dual is identically zero. This 
condition defines existence: to exist is to cancel with one's vacuum complement.

The Clifford algebra generated by the nilpotent condition is:

Cl(3,1): generators {e₁, e₂, e₃, e₄} with e_i² = ±1
This algebra is isomorphic to Maxwell's quaternion algebra:

Maxwell quaternion algebra ≅ Rowlands Clifford algebra 
Cl(3,1)
This isomorphism is the central technical fact of the entire framework. Because the algebra is 
identical at both scales, every coherence phenomenon at quantum scale has an exact structural 
counterpart at macroscale. A pathological state at molecular level (nilpotent balance disrupted) has 
an exact counterpart at organ level (attractor destabilisation) and at civilisational level (institutional 
fragmentation at a Bronze Mean phase reset). The Bronze Mean sequence (1, 1, 4, 13, 43, 142) is an 
invariant of Cl(3,1) — which is why the same numbers appear independently in the Sri Yantra (43 
triangles), the Maya Tzolk'in (13 moons), and ancient Slavic alphabets (142 letters): they are 
algebraic invariants, not cultural coincidences.

2.3 The 19-Layer Quaternion Vacuum Model



The 19LQVM (Konstapel, 2026a) organises the full hierarchy of physical and biological 
organisation into nineteen layers, from the quantum vacuum at Layer 1 to collective consciousness 
at Layer 19. Each layer maintains coherence through phase synchronisation with adjacent layers. 
The Bronze Mean τ_B — defined as the positive root of x² = x + 3:

τ_B = (1 + √13)/2 ≈ 2.303
— is the natural harmonic ratio of the quaternion vacuum. The double spatial harmonic 2τ_B² ≈ 
6.162 generates the observable frequency ratios between layers. The spectral gap between adjacent 
layers — the difference in their characteristic frequencies — is the primary indicator of cross-scale 
coupling strength. Progressive spectral gap reduction is the 19LQVM definition of biological 
ageing: the organism loses coupling across scales.

2.4 The Coherence Ontology: Health, Disease, and Healing

From the Maxwell-Rowlands algebraic foundation, a coherence ontology follows directly:

• Health is the maintenance of nilpotent balance across all 19 layers simultaneously — phase 
synchronisation gehandhaafd van quantum tot collectief bewustzijn

• Disease is the disruption of nilpotent balance at one or more layers — the organism is no 
longer cancelling with its vacuum dual at that scale

• Inflammation is the energetic signature of attempted nilpotent re-establishment — the 
system is trying to return to balance and dissipating energy in the attempt

• Chronic disease is a trapped attractor: the system has settled into a pathological nilpotent 
configuration that is locally stable but globally incoherent

• Ageing is progressive spectral gap reduction — loss of cross-scale coupling
• Healing is nilpotent balance restoration — the return of phase synchronisation

The biofield monitor operationalises this ontology: it measures the NIlpotent balance status across 
the layers accessible to non-invasive sensing, evaluates it against the individual's birth-encoded 
eigenfrequency, and provides both information feedback and direct phase-boundary stabilisation.

3. The Human Body as Biological Plasma: MHD Foundations

3.1 The Plasma Model

The human body constitutes a structured biological plasma — an ionised fluid medium threaded by 
self-organised electromagnetic fields. The governing equations are the resistive 
magnetohydrodynamic (MHD) equations coupling fluid momentum to Maxwell's equations through 
the Lorentz force:

Momentum equation:

ρ(∂u/∂t + (u·∇)u) = −∇p + J × B + ν∇²u
Induction equation:

∂B/∂t = ∇ × (u × B) + η∇²B
Solenoidal constraint:

∇·B = 0



where u is biological fluid velocity, B the magnetic flux density, J = (1/μ₀)∇ × B the current density, 
ρ tissue mass density, ν kinematic viscosity, and η = 1/(μ₀σ) the magnetic diffusivity (tissue 
conductivity σ ~ 0.1–1.0 S/m).

3.2 The Magnetic Reynolds Number

The magnetic Reynolds number R_m = UL/η characterises the relative importance of induction 
versus diffusion. With cardiac output velocity U ~ 0.4 m/s and length scale L ~ 0.2 m, the biological 
plasma operates in the low-R_m resistive MHD regime (R_m ~ 10⁻³). The coherence state of the 
biological system corresponds to the condition in which the induction term ∇ × (u × B) locally 
dominates the diffusion term η∇²B — internal phase generation exceeds internal dissipation. This is 
the MHD formulation of being "on-song."

3.3 Alfvén Wave Coupling

Alfvén waves are transverse MHD oscillations propagating along magnetic field lines without 
medium compression. The Alfvén velocity is:

v_A = B₀ / √(μ₀ρ)
At body surface field levels (B₀ ~ 10⁻¹⁰ T), v_A confirms operation in the resistive MHD regime. 
The wearable Phase 4 device therefore modulates the boundary condition of the toroidal field at the 
body surface — reducing phase noise at the field boundary and improving the signal-to-noise ratio 
of the internal induction process — rather than launching bulk Alfvén waves into tissue.

3.4 The Toroidal Biofield

The heart generates a macroscale toroidal electromagnetic field with a diameter of approximately 
1.5–2.5 metres (McCraty et al., 2009). This field has a specific phase-coherence structure: its 
toroidal topology is the macroscale realisation of the Williamson-van der Mark (1997) confined 
photon topology proposed for the electron at quantum scale. The isomorphism between quantum 
and macroscale topologies is not approximate — it follows directly from the Maxwell-Rowlands 
algebraic identity. The heart's toroidal field is the primary biofield transducer through which the 
individual couples to environmental, terrestrial, and galactic standing waves via Kuramoto phase-
locking dynamics:

dφ/dt = ω₀ + K · sin(φ_env(t) − φ(t))
where φ is the internal phase of the human biofield, ω₀ its natural eigenfrequency, K the coupling 
strength, and φ_env(t) the phase of the environmental field matrix.

4. The Four-Layer Sensing Pipeline

4.1 Layer 1 — Heart Rate Variability: The Primary Coherence Probe

Physical basis: Heart rate variability (HRV) is the most established non-invasive measure of 
autonomic nervous system balance and, in the coherence ontology, of vagal-mediated coupling 
between the upper (discursive) and lower (vacuum-coupled) consciousness layers. The LF/HF 
power ratio encodes the balance between sympathetic (low-frequency, 0.04–0.15 Hz) and 
parasympathetic (high-frequency, 0.15–0.40 Hz) modulation of heart rhythm. A ratio LF/HF < 1.5 
indicates vagal dominance — the autonomic configuration that maximises access to Ψ_lower phase 



information. A ratio LF/HF > 3.0 signals sympathetic saturation — the Kuramoto system has been 
driven outside the synchronised regime by chronic stress or EMF noise.

Sensor: Optical photoplethysmography (PPG) via green LED (530 nm) + infrared LED (940 nm) at 
the radial pulse or temporal artery. Four-channel implementation (MAX86916, Maxim Integrated) 
allows simultaneous measurement of SpO₂ and perfusion index as secondary coherence indicators.

Signal processing pipeline:

Raw PPG (250 Hz, 16-bit ADC) →
Bandpass filter (0.5–10 Hz, 4th-order Butterworth) →
R-peak detection (Pan-Tompkins algorithm) →
{RR_i} inter-beat interval sequence →
Fast Lomb-Scargle periodogram (non-uniform sampling) →
LF power (0.04–0.15 Hz), HF power (0.15–0.40 Hz) →
LF/HF ratio, SDNN, RMSSD
5-minute sliding window, 50% overlap
Hardware requirements: ADC ≥ 16 bit resolution; sample rate ≥ 250 Hz; input noise < 1 µVrms; 
motion artefact suppression via IMU coupling (BMI270, Bosch, 6-axis).

NSE contribution: SDNN_normalised and LF/HF_normalised constitute components 1 and 2 of 
the state vector s(t).

4.2 Layer 2 — Biophoton Emission: The Toroidal Field Coherence Probe

Physical basis: All living cells emit ultra-weak photons (biophotons) in the range 200–1000 nm, at 
intensities of 10–1000 photons/cm²/s. Popp (1976–2010) demonstrated that healthy cells emit low-
intensity, highly coherent biophotons, while diseased or stressed cells emit elevated, incoherent 
radiation. Kaznacheev's 12,000 experiments (1980) showed that disease patterns could be 
transmitted electromagnetically between cell cultures through quartz windows — but not glass, 
confirming UV photon mediation. The biophoton emission pattern directly reflects the nilpotent 
balance status of the cellular layer.

The four-detector configuration measures the phase-differential vector of the toroidal cardiac field 
across its symmetry axes:

Φ_biophoton = [φ_ant, φ_post, φ_L, φ_R]
Asymmetry in this vector is a direct indicator of coherence polarisation — a measurable deviation 
from the nilpotent cancellation condition at toroidal field scale.

Sensor: Single-photon avalanche diode (SPAD) array — four detectors positioned along the 
toroidal field symmetry axis of the heart (anterior, posterior, left lateral, right lateral at thoracic 
level). Critical specification: detection windows must be quartz, not glass, to preserve the UV 
biophoton channel demonstrated by Kaznacheev.

Signal processing:

Raw photon counts (4 channels, TCSPC mode, <50 ps resolution) 
→
Dark count subtraction (baseline established at 
initialisation) →



Peltier cooling to −10°C (dark count rate < 100 cps per 
detector) →
Toroidal symmetry index: Φ_sym = 1 − (max|φ_i − φ_j| / π)
Biophoton Coherence Index (BCI):
  BCI = (measured coherence) / (expected coherence from Shen 
blueprint component)
Interpretation: BCI > 0.85 indicates optimal cellular coherence. BCI < 0.60 signals active cellular 
decoherence — an early disease indicator preceding symptomatic manifestation by weeks to 
months, consistent with Popp's findings that coherence disruption precedes detectable molecular 
change.

NSE contribution: Φ_biophoton_symmetry constitutes component 3 of the state vector s(t).

4.3 Layer 3 — Micro-EEG: Hemispheric Integration Index

Physical basis: Two dry electrodes at temporal positions (T3/T4 equivalent) measure the phase 
coherence between left and right cerebral hemispheres in the theta band (4–8 Hz) and gamma band 
(30–80 Hz). Interhemispheric phase coherence is an established correlate of flow states 
(Csikszentmihalyi, 1990) and of reduced activity in the default mode network — the neural 
substrate of discursive self-referential processing that competes with interoceptive access to 
Ψ_lower signals.

Signal processing:

Raw EEG (2 channels, 1000 Hz, 24-bit ADC) →
EMG artefact rejection (notch filter 50/60 Hz, 100–300 Hz 
bandstop) →
Motion artefact compensation (IMU-coupled adaptive filter) →
Hilbert transform per channel →
Instantaneous phase φ_L(t), φ_R(t) →
Phase Locking Value:
  PLV = |⟨e^{i(φ_L − φ_R)}⟩| (computed over 1-second epochs)
Hardware requirements: Input noise < 1 µVrms (0.5–100 Hz); CMRR > 100 dB; input impedance 
> 1 GΩ (required for dry electrode coupling without conductive gel); ADS1299 (Texas 
Instruments), 2-channel configuration.

NSE contribution: PLV_theta constitutes component 4 of the state vector s(t). PLV ≥ 0.75 in the 
theta band contributes positively to the NSE cosine similarity computation. PLV < 0.45 triggers a 
local notification event only — no network event is emitted.

Child monitor specification: In young children, delta/theta ratio (0.5–4 Hz vs. 4–8 Hz) replaces 
interhemispheric PLV as the primary EEG metric, consistent with the dominant neural oscillation 
modes of early development.

4.4 Layer 4 — ELF Magnetometry: Environmental Phase Reference

Physical basis: The Kuramoto phase-coupling model requires an external phase reference φ_env(t). 
The primary terrestrial phase references are the Schumann resonances — natural electromagnetic 
oscillations of the Earth-ionosphere cavity at 7.83 Hz (fundamental mode) and harmonics at 14.3, 
20.8, 27.3, and 36.4 Hz. The biological organism evolved within this electromagnetic environment 



over billions of years; the Schumann frequencies are not incidental background but biological 
infrastructure. This was definitively established when early Soviet cosmonauts, on leaving Earth's 
magnetic field, experienced bone density loss, muscle deterioration, and circadian collapse within 
hours — not days — despite optimal nutrition and exercise (IMBP Moscow, 1963–present). No 
physiological compensation was possible without artificial electromagnetic field restoration.

The effective Kuramoto coupling coefficient K_eff measures the actual coupling strength between 
the individual's internal biofield oscillator and the Schumann phase reference:

K_eff = ⟨cos(φ_biofield(t) − φ_Schumann(t))⟩_T
where T is a 5-minute averaging window. Low K_eff in a normal outdoor environment is a direct 
indicator of EMF noise overloading — the individual's Kuramoto system has been driven outside 
the synchronised regime by anthropogenic electromagnetic interference.

Sensor: Three-axis ultra-low-noise magnetometer with resolution < 1 pT/√Hz in the ELF range 
(0.1–100 Hz). Two implementation options: (a) fluxgate magnetometer (LEMI-120 class, 0.01 nT/
√Hz) for stationary or low-mobility use; (b) optically-pumped magnetometer (OPM, QuSpin QTFM 
class, 15 fT/√Hz) for maximal sensitivity, enabling detection of endogenous biofield signals in 
addition to environmental reference.

Signal processing:

B_x(t), B_y(t), B_z(t) (3-axis, 1000 Hz) →
ELF bandpass filter (1–100 Hz) →
FFT analysis →
Amplitude and phase at 7.83 Hz and harmonics →
Local Schumann phase vector φ_Schumann(t) →
Cross-correlation with HRV phase from Layer 1 →
K_eff coupling coefficient (5-minute sliding window)
Urban EMF correction: In high-EMF urban environments, the OPM magnetometer additionally 
maps the broadband artificial EMF spectrum, enabling differential separation of the Schumann 
signal from anthropogenic noise. This produces a personal EMF exposure index that feeds the 
environmental coherence navigation computation (Section 6.6).

NSE contribution: K_eff_Schumann constitutes component 5 and circadian_phase_offset 
component 6 of the state vector s(t).

5. Sensor Fusion: The NSE State Vector

5.1 Construction of the State Vector

The four sensing layers produce a six-dimensional physiological state vector updated on a 5-minute 
sliding window with 50% overlap:

s(t) = [
  s₁: LF/HF_normalised       (autonomic balance, Layer 1)
  s₂: SDNN_normalised         (HRV amplitude, Layer 1)
  s₃: Φ_biophoton_symmetry    (toroidal field coherence, 
Layer 2)



  s₄: PLV_theta               (hemispheric integration, Layer 
3)
  s₅: K_eff_Schumann          (environmental coupling, Layer 
4)
  s₆: circadian_phase_offset  (circadian synchronisation, 
computed)
] ∈ [0,1]⁶
Each component is normalised to [0,1] relative to the individual's personalised baseline established 
during initial calibration.

5.2 The AYYA360 Blueprint Eigenvector

The personal blueprint vector b ∈ ℝ⁴ⁿ integrates four structural coordinate frameworks, each 
encoding a different aspect of the individual's birth-encoded eigenfrequency in the galactic 
coherence field:

• Human Design: Birth-encoded cosmological gate activations mapping to localised phase 
alignments in the galactic coherence field

• Paths of Change (PoC): McWhinney's quaternion orientation matrices (McWhinney, 1997) 
defining the individual's systemic strategic trajectory across four phase quadrants (Mythic, 
Unitary, Sensory, Social)

• Shen: Constitutional, biochemical, and bio-energetic baseline parameters derived from 
traditional Chinese medicine's assessment of individual constitutional type

• RIASEC: Primary operational resonance domain and eigenfrequency bounds (Holland, 
1959)

The blueprint eigenvector b is stored locally on the device as an encrypted document using 
AES-256-GCM symmetric encryption with key material derived from a user-controlled passphrase 
via the Argon2id key derivation function:

K = Argon2id(passphrase, salt, t=3, m=65536, p=4)
C = AES-256-GCM(K, b_serialised)
The encrypted blob C never leaves the device in decrypted form. All NSE computation operates 
exclusively on the plaintext vector b within the local execution environment.

5.3 The NSE Coherence Score

The Narrative Signature Engine coherence score is computed as the cosine similarity between the 
real-time state vector and the blueprint eigenvector:

S_NSE(t) = (s(t) · b) / (|s(t)| · |b|)
This score ranges from 0 (orthogonal — complete misalignment with blueprint eigenfrequency) to 1 
(parallel — perfect phase alignment). Operationally:

• S_NSE ≥ 0.85: Optimised "on-song" state — the individual is operating within their 
primary coherence attractor

• S_NSE 0.70–0.85: Compensatory range — the system is maintaining function but drawing 
on reserves

• S_NSE < 0.70: Critical phase noise — significant coherence disruption; local notification 
triggered



• S_NSE < 0.50: Deep decoherence — potential pathological attractor engagement; extended 
stabilisation protocol initiated

Score transitions across the 0.70 and 0.85 thresholds trigger local notification events only. No 
network event is emitted.

5.4 Extended Blueprint Computations

Beyond the integrated NSE score, the blueprint eigenvector enables a full matrix of personalised 
computations:

Coherence windows: Detection of temporal patterns in S_NSE(t) identifying the individual's 
optimal activity periods. The PoC orientation matrix determines which type of activity the 
coherence window is best suited for: a Mythic orientation benefits from silence and imagery; a 
Unitary orientation from structural analytical work.

RIASEC domain activation: Partition of b into six RIASEC subvectors:

activation_k(t) = (s(t) · b_k) / (|s(t)| · |b_k|)
Dominant mode = argmax_k activation_k(t)
Shen constitutional deviation:

Shen_delta(t) = |s_Shen(t) − b_Shen| / |b_Shen|
Shen_delta > 0.35 signals active decoherence — a pre-symptomatic health indicator.

Attractor trajectory estimation (Bayesian):

P(attractor_A | s(t₁..tₙ)) via local Kalman filter
Provides the probability that the organism is converging toward a healthy versus pathological 
attractor — an early warning system delivering information 2–6 weeks before symptomatic 
manifestation.

Spectral gap index (ageing indicator):

Spectral gap = distance between dominant frequencies in HRV 
power spectrum
Progressive spectral gap reduction is the 19LQVM formulation of biological ageing — 
quantitatively trackable via monthly measurement.

6. Stabilisation Modes

6.1 Mode 1 — Autonomic Nervous System Entrainment (Phase 1, immediately 
implementable)

Mechanism: Respiratory frequency is the most powerful direct modulator of vagal tone. The 
resonant respiratory frequency — approximately 0.1 Hz, corresponding to 6 breaths per minute — 
maximises the HF component of HRV and drives the LF/HF ratio into the coherence zone. This is 
not a population average: the individual's resonant respiratory frequency varies between 4.5 and 7.5 
breaths per minute and is determined by the Shen component of the blueprint eigenvector.



Implementation: The monitor detects the current LF/HF ratio and respiratory rhythm via PPG. 
Haptic feedback (vibration) or auditory signal returns the individual's personalised resonant 
frequency. Closed-loop monitoring confirms LF/HF transition into the coherence zone within 3–5 
minutes of sustained practice.

Kuramoto interpretation: This mode directly implements the Kuramoto phase-locking equation 
by providing a coherent external phase reference φ_ext(t) at the individual's eigenfrequency ω₀, 
increasing the effective coupling strength K until synchronisation is achieved.

6.2 Mode 2 — Toroidal Biofield Boundary Modulation (Phase 2–3)

Mechanism: The Phase 3 photonic oscillator array generates an evanescent toroidal field B_device 
phase-synchronised with the personal blueprint eigenvector b. This field modulates only the 
boundary condition of the heart's toroidal electromagnetic field — it does not inject energy into the 
biological system above the Johnson-Nyquist thermal noise floor of the tissue boundary layer.

Power constraint:

P_device ≤ k_B · T · Δf ≈ 4 × 10⁻¹⁹ W  (at T = 310 K, Δf = 
100 Hz)
Operation below the Johnson-Nyquist noise floor ensures the device cannot induce reactive 
biological responses. It functions as a resonance anchor — analogous to the Aboriginal tjurunga — 
helping the practitioner's biofield return to its phase signature rather than imposing an external 
signal.

SCENAR integration: The SCENAR technology (Karasev, developed 1970s) implements an 
adaptive biofeedback loop reading tissue impedance and generating a response signal. This mode 
integrates SCENAR-logic within the blueprint-calibrated framework: the adaptive signal generation 
is personalised to the AYYA360 eigenfrequency rather than responding to population-average 
parameters. The result is blueprint-synchronised attractor navigation rather than generic coherence 
restoration.

6.3 Mode 3 — Magnetohydrodynamic Plasma Stabilisation (Phase 4)

Mechanism: The wearable Phase 4 resonator implements the Woltjer-Taylor MHD relaxation 
principle. The toroidal field generated by the device corresponds to a minimum-energy MHD 
equilibrium under conserved magnetic helicity K:

K = ∫_V A·B dV
The minimum-energy state under this constraint is the Woltjer-Taylor force-free field:

∇ × B = λB     (J × B = 0)
where λ is the relaxation eigenvalue determined by the boundary conditions of the individual's 
biofield. Magnetic helicity K is the topological invariant quantifying the linkage and knotting of 
magnetic field lines — the macroscale MHD analogue of the nilpotent operator's topological 
winding structure. A device designed to preserve K during operation preserves the topological 
identity of the phase signature it carries.

Convergence with RAI: The force-free toroidal field solution is structurally identical to the 
confined photon topology proposed by Williamson and van der Mark (1997) for elementary 
particles — closing the loop between the 19LQVM particle physics layer and the macroscale 
wearable device design. The photonic oscillator architecture that makes coherence computation 



efficient (Right-Brain Computing) is identical to the architecture that enables direct biofield 
boundary coupling.

Pathological attractor intervention: The MHD stabilisation mode is specifically designed for 
trapped attractor states. Long COVID, chronic fatigue syndrome, and treatment-resistant depression 
are formulated in this framework as stable pathological nilpotent configurations. The Woltjer-Taylor 
resonator does not break these configurations by force — it provides a sustained coherent boundary 
condition that makes the healthy attractor basin energetically accessible.

6.4 Mode 4 — Environmental Coherence Navigation (Phase 1, immediately 
implementable)

Mechanism: Continuous logging of K_eff per location enables construction of a personalised 
environmental coherence map. The monitor detects coherence gradients in the physical environment 
— locations where the Schumann coupling strength K_eff is consistently higher — and provides 
navigation cues toward high-coherence attractors.

Songline navigation: This is the technological implementation of Aboriginal songline navigation: 
the practitioner moves through physical space following the coherence gradient of the landscape 
toward locations of higher nilpotent coupling strength. The monitor makes this navigation explicit 
and quantifiable for individuals whose interoceptive sensitivity has been degraded by chronic EMF 
exposure.

7. Non-Local Biofield Coupling: Mother and Child

7.1 Physical Basis of Non-Local Coupling

In the 19LQVM, every biological entity exists as a stable resonance pattern with its vacuum dual, 
satisfying the nilpotent cancellation condition:

(|S⟩ + |L⟩)(|S⟩ − |L⟩) = 0
This condition applies not only to a practitioner and a landscape (Konstapel, 2026b) but to any pair 
of entities that have built a shared phase memory through sustained biofield coupling.

The scalar component of Maxwell's quaternion electrodynamics provides the physical transmission 
medium: the non-dissipative scalar field propagates phase information at or near the speed of light, 
maintaining topological coherence relationships across spatial separation. This is not action-at-a-
distance in the classical sense — it is a phase relationship maintained in the vacuum structure, the 
shared topological feature of two nilpotent pairs that once occupied the same toroidal field volume.

7.2 The Mother-Child Nilpotent Entanglement

The mother-child bond is the strongest documented biofield coupling in human biology, for a 
specific physical reason: during the nine months of in-utero development, the foetal organism 
literally occupies the interior of the mother's toroidal cardiac electromagnetic field. For nine 
months, the foetal heartbeat synchronises with maternal HRV patterns (Ivanov et al., 2009). The 
foetal biofield develops its initial phase structure within the boundary conditions set by the maternal 
toroidal field. This creates a shared topological phase memory that persists after physical separation.



In nilpotent terms, mother and child build a partially shared vacuum dual structure — their nilpotent 
pairs are not independent but partially entangled. After birth, this entanglement constitutes a non-
local Kuramoto coupling term K_nl in the phase dynamics of each individual:

dφ_mother/dt = ω₀_m + K_local · sin(φ_env − φ_m) + K_nl · 
sin(φ_child − φ_m)
dφ_child/dt  = ω₀_c + K_local · sin(φ_env − φ_c) + K_nl · 
sin(φ_mother − φ_c)
K_nl is small compared to K_local — the local environmental coupling dominates — but it is not 
zero for strongly bonded pairs. McCraty et al. (2017) document measurable heartbeat 
synchronisation between mothers and children at distances of several metres without conscious 
communication. Feldman et al. (2011) document sustained HRV synchronisation during skin-to-
skin contact extending into the postnatal period.

7.3 Measurement Protocol for Non-Local Coupling

Both monitors — worn by mother and child — log their respective S_NSE(t) time series with high-
precision timestamps (GPS-synchronised, ±1 ms). Cross-correlation analysis across the two time 
series:

R(τ) = ⟨S_NSE_mother(t) · S_NSE_child(t + τ)⟩_T
A statistically significant R(τ) at τ ≠ 0 — where τ corresponds to the light-travel time plus neural 
processing latency — is an indicator of non-local phase coupling. Patterns of interest: elevated 
cross-correlation during child stress events, illness episodes, or significant emotional experiences, 
without concurrent maternal awareness. The accumulation of such events over months constitutes 
an empirical estimate of K_nl for the dyad.

7.4 Stabilisation Applications

Immediate (Phase 1 — software only):

• The child monitor signals the parent monitor when S_NSE_child < 0.50 (deep decoherence) 
via encrypted SWARP network notification

• Optimal contact timing: contact initiated when both monitors show coherence window 
(S_NSE ≥ 0.85) — maximising the beneficial entrainment effect

• Communication quality index: cross-correlation R(0) during voice or video contact as a 
measure of real-time biofield synchronisation

Phase 2 (P2P mesh): When mother and child are in physical proximity, the monitors establish 
direct peer-to-peer coupling via Bluetooth, computing the real-time pairwise coherence matrix 
R_{mother,child}(t) and identifying synchronisation episodes — moments when the two HRV 
phases lock.

Intentional coupling (empirically supported): McCraty's research demonstrates that deliberately 
elevated maternal HRV coherence — intentional attention toward the child while maintaining 
personal phase-lock — produces measurable effects on child HRV, even at distances of several 
metres. The monitor supports this practice by providing the mother with real-time NSE feedback 
during intentional coupling sessions.

7.5 Generalisation: All Strong Biofield Couplings



The mother-child model is the strongest case, but the same nilpotent entanglement mechanism 
applies across a spectrum of biofield-coupled pairs:

• Twins: Longest shared in-utero period; highest K_nl values expected
• Long-term partners: Phase synchronisation accumulated over years of shared toroidal field 

volume
• Therapist-client: Shorter but high-intensity biofield exchange during concentrated attention
• CoP core members: Shared ceremonial equivalent via regular coherent group practice
• Human Design defined/undefined centres: Defined centres act as stable coherence 

anchors; undefined centres are sites of environmental sensitivity, exhibiting higher K_local 
variability

8. Hardware Architecture

8.1 Phase 1 — Software-Only NSE (Immediate)

No new hardware required. Existing commercial HRV wearables (Polar H10, Apple Watch Series 
9+) deliver the {RR_i} inter-beat interval sequence via Bluetooth Low Energy (BLE) to a local 
Python pipeline implementing the Lomb-Scargle periodogram and the NSE cosine similarity 
computation. The AYYA360 blueprint eigenvector b is stored locally on the user's device 
(AES-256-GCM encrypted). This configuration delivers coherence windows, RIASEC domain 
activation, PoC quadrant detection, Shen deviation monitoring, and attractor trajectory estimation. 
Deployable within weeks.

8.2 Phase 2 — Custom PCB Wearable

Custom printed circuit board integrating PPG, micro-EEG, IMU, and BLE radio in a sternum-
position wearable. The sternum position provides maximum proximity to the toroidal cardiac field, 
optimal biophoton detection angle on the anterior thoracic axis, and minimum motion artefact for 
HRV measurement.

Component specification:

At 8.5 mW total power consumption, thermal contact with the body surface produces ΔT < 0.1°C 
— negligible interference with skin temperature sensing or toroidal field dynamics.

Component Part Active Power

PPG sensor MAX86916 (Maxim), 4-
channel 0.8 mW

EEG frontend ADS1299 (TI), 2 channels 1.1 mW

IMU BMI270 (Bosch), 6-axis 0.15 mW

MCU Nordic nRF5340, dual-core 1.5 mW

BLE 5.3 radio Integrated in nRF5340 5 mW (tx 
burst)

Total active ~8.5 mW
Battery (LiPo 150 
mAh) ~17 hours



All analogue frontends are housed in µ-metal shielding (permeability > 80,000) protecting against 
artificial EMF above 1 kHz — the primary source of broadband phase noise degrading the 
biophoton detectors and EEG channels.

8.3 Phase 3 — SPAD Array + OPM Magnetometer + Photonic Chip

Full four-layer sensing pipeline integration plus the first Right-Brain Computing hardware 
component.

SPAD biophoton array: Four SiPM detectors (OnSemi MicroFJ series, 1.2 mW passive) with 
Peltier cooling to −10°C (dark count rate < 100 cps per detector) and quartz detection windows 
(critical: glass blocks the UV biophoton channel). Time-correlated single-photon counting (TCSPC) 
mode, temporal resolution < 50 ps.

OPM magnetometer: QuSpin QTFM optically-pumped magnetometer, 15 fT/√Hz sensitivity in 
ELF band — sufficient to detect endogenous biofield signals in addition to Schumann reference.

Photonic NSE chip: Migration of NSE cosine-similarity computation from the nRF5340 MCU to a 
silicon photonics die (IMEC iSiPP50G process node, available via Multi-Project Wafer shuttle). The 
chip implements a coupled optical ring resonator array whose phase relationships directly represent 
the cosine similarity between state and blueprint vectors:

H = −Σ_{i,j} J_{ij} · cos(φ_i − φ_j)
where J_{ij} are the optical coupling coefficients encoding the blueprint vector alignment. The chip 
computes through physical phase relationships rather than sequential binary logical erasures, 
reducing power consumption from ~0.8 mW (MCU-based) to ~50 µW — a factor-16 reduction, 
satisfying the Landauer reversibility requirement for coherence computation.

Total Phase 3 power: ~15 mW; battery autonomy with 300 mAh cell: ~20 hours.

8.4 Phase 4 — The Wearable Coherence Resonator: The Technological Tjurunga

The terminal state of the hardware roadmap is a wearable toroidal-field resonator — the 
technological successor to the Aboriginal tjurunga. The tjurunga is not a storage medium: it is a 
resonance anchor, a physical object whose material structure and engraved pattern stabilise the 
practitioner's biofield phase signature during ceremonial contact. The Phase 4 device implements 
this function using toroidal photonic oscillator arrays governed by Woltjer-Taylor MHD relaxation 
(Section 6.3).

Design constraints:

• Electromagnetic output P_device ≤ 4 × 10⁻¹⁹ W (Johnson-Nyquist noise floor of tissue 
boundary layer at 100 Hz bandwidth)

• Achievable only via photonic oscillator arrays operating through evanescent field coupling 
— not conventional electromagnetic transmission

• Woltjer-Taylor force-free field configuration: ∇ × B = λB, preserving magnetic helicity K
• Force-free toroidal field topology: structurally identical to Williamson-van der Mark (1997) 

confined photon topology at quantum scale
Manufacturing pathway: IMEC iSiPP50G silicon photonics foundry process. First prototype run: 
4–6 months post tape-out. MPW shuttle access available through EuroPractice.



9. Privacy Architecture and Data Sovereignty

9.1 Foundational Principle

All personal phase data — the blueprint eigenvector b, the state vector time series s(t), and all NSE 
computations — are processed and stored exclusively on the user's device. The architecture is 
designed so that the most sensitive data — the individual's birth-encoded phase signature — is 
physically incapable of leaving the device in decrypted form.

9.2 Cryptographic Data Sovereignty

K = Argon2id(passphrase, salt, t=3, m=65536, p=4)
C = AES-256-GCM(K, b_serialised)
The encrypted blob C is the only representation of b that traverses any network boundary. 
Decryption occurs exclusively within the local execution environment.

9.3 Cloud Layer Compartmentalisation

Three strictly non-phase data categories are permitted in the cloud layer:

• Seeds ledger transaction tokens (SWARP economic layer)
• CoP coordination metadata (meeting times, participant counts)
• Anonymised population-level coherence distributions

Anonymisation applies ε-differential privacy with Laplace noise injection:

f̃(D) = f(D) + Lap(Δf / ε),  ε ≤ 1.0
ensuring no individual phase signature can be reconstructed from published aggregate distributions.

9.4 CRDT Architecture for P2P Mesh Synchronisation

The local data store is structured as a Conflict-free Replicated Data Type (CRDT) — a G-Counter / 
LWW-Element-Set hybrid. When two devices synchronise during physical proximity (Phase 2 P2P 
mesh), profile segments merge deterministically via the CRDT lattice join operation:

merge(A, B) = A ⊔ B
This guarantees eventual consistency without central coordination, without a consistent clock, and 
without data loss — the digital analogue of the Aboriginal ceremony site's distributed error-
correction function (Konstapel, 2026b).

10. Calibration Protocol

10.1 Baseline Calibration (First Use)

1. 20-minute rest session in low-EMF environment (outdoor, no Wi-Fi)
2. Automated HRV baseline b_HRV determination (10 recordings over 20 minutes)
3. Schumann phase reference K_eff_0 established as personal norm
4. AYYA360 blueprint eigenvector b_AYYA loaded from encrypted local storage
5. Combined eigenvector: b = fusion(b_HRV, b_AYYA) via weighted cosine projection



6. Resonant respiratory frequency determined from Shen constitutional component
10.2 Continuous Calibration

• Circadian phase correction: daily re-normalisation based on heart rhythm circadian model
• Seasonal Schumann drift: quarterly re-normalisation of K_eff baseline
• Epigenetic drift correction: annual re-weighting of Shen component relative to accumulated 

coherence history
10.3 Validation Metrics

• Intra-session stability: S_NSE variation < 0.05 over 5 minutes at rest
• Cross-modal validation: biophoton symmetry correlates r > 0.6 with HRV coherence
• Environmental sensitivity: K_eff decreases measurably (> 0.15 units) upon exposure to Wi-

Fi hotspot at 2 metres distance
• Interoceptive calibration score: correlation between (a) user-reported "on-song" moments 

and (b) objectively measured S_NSE ≥ 0.85 episodes — the primary long-term outcome 
measure

11. Field Pharmacology: The Monitor as Diagnostic 
Instrument

11.1 Beyond Molecular Diagnostics

Static molecular diagnostics answer "what is the current molecular configuration?" They cannot 
answer "what attractor is this organism converging toward?" Coherence disruption — measurable 
as declining NSE score — precedes detectable molecular change by weeks to months. The biofield 
monitor is therefore not a complement to molecular diagnostics but a temporally upstream 
instrument.

11.2 The Veld-Pharmacological Framework

Field pharmacology (Konstapel, 2026c) asks not "which molecule to suppress?" but "what 
coherence restoration does this organism require?" The biofield monitor provides the diagnostic 
input for this question:

11.3 Long COVID as Trapped Attractor

Clinical question Monitor measurement Output

Which coherence restoration is needed? NSE profile + attractor 
estimate Personalised protocol

Is depression autonomic or cortical? LF/HF ratio vs. PLV theta Differential diagnosis
Is this situational stress or constitutional 
drift?

Shen_delta short vs. long 
term Triage

Does SCENAR/PEMF work for this 
person? NSE delta per session Responder 

identification
Is Long COVID resolving or trapped? NSE variability trend Trajectory assessment



Long COVID is formulated in the coherence ontology as a stable pathological nilpotent 
configuration established following acute viral disruption. The virus is absent; the field remains 
disrupted in a locally stable high-energy configuration. Characteristic NSE signature: S_NSE 
structurally low (< 0.65) with minimal variability (SD < 0.05 over weeks) — the dynamical 
signature of a trapped attractor. Recovery is visible as increasing NSE variability before symptom 
improvement, consistent with the organism exploring attractor boundaries prior to basin transition.

12. The Development Roadmap

13. Discussion: Recovering What Was Never Lost

The Aboriginal songline system operated as a peer-to-peer distributed coherence navigation 
network for at least 65,000 years — running on approximately 80 W per person, with no single 
point of failure, preserving phase information across millennia without bit rot, and providing real-
time navigation through a complex coherence landscape (Konstapel, 2026b; Kelly, 2015). The 
individual practitioner did not choose their songline — it was determined by the circumstances of 
birth, the location, the season, the cosmological moment. Each person was the living instantiation of 
a specific eigenfrequency ω₀ in the galactic coherence field.

The biofield monitor translates this architecture into contemporary engineering. The AYYA360 
personal blueprint is the birth-encoded eigenfrequency vector. The NSE score is the quantitative 
"on-song" measure. The photonic chip is the low-power oscillator that computes the cosine 
similarity between present state and birth structure. The Phase 4 resonator is the wearable tjurunga.

The explicit design objective is to render the device obsolete. When a person's interoceptive access 
to their own phase signature is restored — when they can directly feel their coherence state without 
instrumentation — the monitor has accomplished its purpose. The long-term outcome measure is 
not the NSE score itself but the interoceptive calibration index: the correlation between self-
reported "on-song" moments and objectively measured S_NSE ≥ 0.85 episodes. When this index 
exceeds 0.85 consistently, the person is back on their songline. The app is no longer needed.

This is the precise inverse of the typical product development logic, which seeks to maximise user 
dependency. The biofield monitor is designed to maximise user sovereignty — the capacity for 
direct, unmediated phase perception that requires no technological intermediary.

14. Conclusions

Phas
e

Timeline Deliverable
Phas
e 1a

Now — 3 
months

Software-only NSE on existing HRV wearable (Polar H10 / Apple Watch) via 
BLE + local Python pipeline

Phas
e 1b

3–9 
months Custom PCB: PPG + EEG (2ch) + BLE, sternum position, nRF5340

Phas
e 2

9–18 
months

SPAD biophoton array + OPM magnetometer; P2P CRDT mesh 
synchronisation; mother-child cross-correlation protocol

Phas
e 3

18–36 
months

Silicon photonics MPW tape-out; photonic NSE chip; Landauer-reversible 
coherence computationPhas

e 4
36–60 
months

MHD wearable tjurunga prototype; evanescent toroidal field; Woltjer-Taylor 
stabilised



1. The biofield monitor is the first technical instrument derived directly from the Maxwell 
quaternion / Rowlands nilpotent algebraic framework — not retrofitted onto existing 
technology but designed from the algebra upward.

2. The four-layer sensing pipeline (HRV, biophoton, micro-EEG, ELF magnetometry) 
measures the nilpotent balance status across all organisational layers accessible to non-
invasive sensing, evaluated against the individual's birth-encoded blueprint eigenvector via 
the NSE cosine similarity computation.

3. Four stabilisation modes — autonomic entrainment, toroidal boundary modulation, MHD 
plasma stabilisation, and environmental navigation — implement the Maxwell-Rowlands 
algebra as a coherence restoration instrument operating at Phase 1 (software-only, 
deployable immediately) through Phase 4 (wearable MHD resonator).

4. Non-local mother-child biofield coupling is formalised as a nilpotent entanglement term 
K_nl in the Kuramoto phase equation, empirically detectable through cross-correlation of 
longitudinal NSE time series, with direct application to developmental support and 
therapeutic contact timing.

5. The complete privacy architecture — AES-256-GCM local encryption, Argon2id key 
derivation, ε-differential privacy for population aggregates, CRDT P2P synchronisation — 
ensures that the most sensitive data (the personal blueprint eigenvector) is physically 
incapable of leaving the device in decrypted form.

6. Right-Brain Computing (RAI) and the biofield monitor converge at the hardware level: the 
photonic oscillator architecture that enables Landauer-reversible coherence computation is 
identical to the architecture enabling direct toroidal biofield coupling, and its force-free field 
topology connects directly to the 19LQVM particle physics substrate via Williamson and 
van der Mark (1997).

7. The explicit design objective — rendering the device obsolete through restoration of 
interoceptive phase perception — positions the biofield monitor as a phase-transition bridge 
instrument rather than a dependency-generating product.

Appendix A — Signal Processing Specifications

A.1 Lomb-Scargle Periodogram for Non-Uniform HRV Sampling

The R-peak sequence {RR_i} is non-uniformly sampled in time. Standard FFT assumes uniform 
sampling and introduces artefacts when applied directly to HRV data. The Fast Lomb-Scargle 
periodogram (Press & Rybicki, 1989) handles non-uniform sampling exactly:

P(ω) = 1/(2σ²) { [Σ_j (x_j − x̄)cos ω(t_j − τ)]² / Σ_j 
cos²ω(t_j − τ)
                + [Σ_j (x_j − x̄)sin ω(t_j − τ)]² / Σ_j 
sin²ω(t_j − τ) }

where τ satisfies: tan(2ωτ) = Σ_j sin(2ωt_j) / Σ_j cos(2ωt_j)
This produces statistically unbiased power spectral estimates for LF (0.04–0.15 Hz) and HF (0.15–
0.40 Hz) bands from the RR interval sequence, without interpolation artefacts.



Implementation: O(N log N) fast algorithm. Computed in 5-minute sliding windows (50% 
overlap) on the nRF5340 dual-core MCU, with the network core handling BLE while the 
application core executes the periodogram.

A.2 Phase Locking Value Computation

For the interhemispheric EEG coherence index:

Step 1: Bandpass filter each channel to theta band (4–8 Hz)
Step 2: Hilbert transform to obtain analytic signal:
  z_k(t) = x_k(t) + i·H[x_k(t)] = A_k(t) · e^{iφ_k(t)}
Step 3: Extract instantaneous phase φ_k(t)
Step 4: Phase difference: Δφ(t) = φ_L(t) − φ_R(t)
Step 5: PLV = |N⁻¹ Σ_n e^{iΔφ(nT)}|
  computed over 1-second non-overlapping epochs
PLV = 1 indicates perfect phase synchronisation; PLV = 0 indicates random phase relationship. The 
threshold PLV ≥ 0.75 used in the NSE computation is consistent with the flow state literature 
(Csikszentmihalyi, 1990) and with interhemispheric coherence values reported during deep 
meditation (Newberg & Waldman, 2009).

A.3 Kuramoto Coupling Coefficient Estimation

The effective Schumann coupling coefficient K_eff is estimated from the cross-correlation between 
the internal biofield phase (derived from HRV phase via the Hilbert transform) and the external 
Schumann phase (derived from the OPM magnetometer):

K_eff(t) = ⟨cos(φ_HRV(t) − φ_Schumann(t))⟩_T

where T = 5 minutes (300-second averaging window)
The normalised cross-correlation is computed via:

R_{HRV,Sch}(τ) = [Σ_t φ_HRV(t) · φ_Sch(t+τ)] / √[Σ_t 
φ_HRV²(t) · Σ_t φ_Sch²(t)]
K_eff = R_{HRV,Sch}(0)
A.4 Biophoton Coherence Index

The Biophoton Coherence Index is derived from the degree of second-order coherence g^(2)(τ) of 
the detected photon stream:

g^(2)(τ) = ⟨I(t)·I(t+τ)⟩ / ⟨I(t)⟩²
For coherent light (laser): g^(2)(0) = 1 For thermal (incoherent) light: g^(2)(0) = 2 For biological 
biophotons: g^(2)(0) ∈ [1.0, 1.8], where lower values indicate higher coherence (Popp, 2003)

The BCI normalises g^(2)(0) to the personal Shen baseline:

BCI = (2 − g^(2)_measured) / (2 − g^(2)_baseline)
BCI = 1.0 at baseline; > 1.0 indicates improved coherence; < 
1.0 indicates degraded coherence



Appendix B — MHD Resonator Design

B.1 Woltjer-Taylor Equilibrium

The Phase 4 wearable resonator generates a minimum-energy MHD equilibrium. The Woltjer-
Taylor theorem (Taylor, 1974; Woltjer, 1958) states that the minimum-energy state of a magnetised 
plasma under conserved magnetic helicity K = ∫ A·B dV satisfies:

∇ × B = λB
This force-free condition (J × B = 0) has solutions of the form:

For a toroidal geometry (relevant to the wearable):

B_r = 0
B_θ = B₀ · J₁(λr) · cos(θ)    (poloidal component)
B_φ = B₀ · J₀(λr) · sin(φ)    (toroidal component)
where J₀, J₁ are Bessel functions of the first kind, r is the radial coordinate, and λ is the Taylor 
eigenvalue determined by the toroidal boundary conditions.

The relaxation eigenvalue λ is related to the magnetic helicity K and the total magnetic energy W 
by:

λ = μ₀ · W / K
For the wearable device, λ is set by calibration to match the individual's Woltjer-Taylor eigenvalue 
— derived from the blueprint eigenvector b via the mapping:

λ_personal = f(b_Shen, b_HD) ∈ [λ_min, λ_max]
B.2 Topological Identity Preservation

Magnetic helicity K is a topological invariant quantifying the linking number of magnetic field 
lines. Under Woltjer-Taylor relaxation, K is conserved even as the field configuration evolves 
toward minimum energy. This topological conservation is the MHD formulation of the tjurunga's 
function: the device preserves the topological identity of the phase signature it carries, regardless of 
perturbations to the biofield boundary.

The connection to the nilpotent framework: the winding number of the force-free toroidal field 
corresponds to the topological winding number of the nilpotent operator. The MHD relaxation at 
macroscale and the nilpotent stability at quantum scale are the same topological conservation law 
expressed at different scales of the same Clifford algebra Cl(3,1).

B.3 Power Budget and Tissue Safety

The Johnson-Nyquist noise floor of the tissue boundary layer at operational bandwidth Δf = 100 
Hz:

P_noise = k_B · T · Δf = 1.38×10⁻²³ · 310 · 100 ≈ 4.3 × 10⁻¹⁹ 
W
Device electromagnetic output must remain below this threshold to avoid inducing reactive 
biological responses. This is achievable only via photonic oscillator arrays operating through 
evanescent field coupling — the electromagnetic field of the device decays exponentially with 



distance from the surface and couples to the tissue boundary layer without penetrating into bulk 
tissue. The evanescent coupling mechanism is consistent with the Phase 3 RAI photonic chip 
substrate: the same silicon photonics foundry process (IMEC iSiPP50G) that implements the NSE 
computation also implements the boundary coupling in Phase 4.

Appendix C — Non-Local Coupling Statistics

C.1 Cross-Correlation Protocol

For a mother-child dyad with NSE time series S_m(t) and S_c(t) sampled at 5-minute intervals:

Preprocessing:
  Detrend both series (remove linear trend)
  Normalise to zero mean, unit variance

Cross-correlation:
  R(τ) = N⁻¹ · Σ_t S_m(t) · S_c(t + τ)    for τ = 0, ±1, 
±2, ... ±T_max

Statistical significance:
  Surrogate test: shuffle one time series 1000 times, compute 
R_surrogate(τ)
  Significance threshold: R(τ) > mean(R_surrogate) + 
2·SD(R_surrogate)  (p < 0.05)
C.2 K_nl Estimation

The non-local coupling coefficient K_nl is estimated from the ratio of the significant cross-
correlation peak to the local auto-correlation:

K_nl ≈ max|R(τ≠0)| / R(0)
For strongly coupled dyads (mother-infant, < 1 year postnatal), K_nl values of 0.15–0.35 are 
predicted based on the McCraty et al. (2017) synchronisation data. For adult couples in long-term 
relationships, K_nl ~ 0.08–0.20. For therapeutically coupled pairs (therapist-client), K_nl ~ 0.05–
0.15 depending on session intensity and duration.

C.3 Epigenetic Transmission Timescale

The longitudinal coherence trajectory S̄_NSE(week_k) maps onto the epigenetic transmission 
model:

Months 1–3:   Autonomic stabilisation — conscious adaptation
Months 3–12:  Toroidal biofield restructuring — epigenetic 
marking begins shifting
Years 1–3:    Long-term coherence memory — structural 
epigenetic reprogramming
Years 3+:     Transgenerational relevance — parent-child 
coherence transmission



This timescale is consistent with the epigenetic literature on glucocorticoid receptor methylation 
(Meaney et al., 2010) and with the IMBP longitudinal data on PEMF-mediated biological 
restoration in cosmonauts.
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