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Abstract

The quaternion vacuum model (Konstapel, 2026) derives all 19 layers of existence from the single
field W = S + V via four generative mechanisms embedded in the non-commutative product p - q.
The present paper makes three contributions. First, it derives a cosmic timeline T(n) =Ty - eA(—on)
directly from the quaternion spiral attractor, fitted on independent empirical anchors spanning from
the Big Bang to the present, and shows that Layer 18 (planetary consciousness) is reached at a
moment consistent with the current era. Second, it demonstrates that all human organisational forms
— social networks, institutions, financial systems, and culture — emerge strictly as eigenstates in
Layers 15—18 via resonant phase-locking and nilpotent convergence, requiring no additional
postulates. Third, it shows that technology functions not as an external tool but as an algebraic
amplifier of the inter-agent coupling constant K, determining which organisational eigenstates
become accessible and on what timescale. Falsifiable predictions follow directly from the algebra.
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1. Introduction

Conventional theories of human organisation treat institutions, markets, and cultures as constructs
imposed on an underlying physical reality. The quaternion vacuum model (Konstapel, 2026) inverts
this: reality itself, from vacuum fluctuations to planetary coherence, is a continuous spectrum of
eigenstates of the single field

$$\Psi(\mathbf{r}, t) = S(\mathbf{r}, t) + \mathbf{V}(\mathbf{r}, t)$$

where S is the scalar component and V the vector component of a Hamilton quaternion. Time and
space are not external containers but intrinsic field experiences that emerge from the dynamics of
W. The non-commutativity of the quaternion product (pq # qp) is the algebraic source of chirality,
irreversibility, and directed evolution across all layers.

The present paper first derives a cosmic timeline from the quaternion spiral attractor (Section 2),
then derives human organisational forms as eigenstates of Layers 15-18 (Section 3), then shows



how technology acts as the algebraic variable that determines which eigenstates are accessible
(Section 4).

2. Cosmic Timeline from the Quaternion Spiral Attractor

2.1 The Spiral Attractor and Characteristic Timescales

The general solution of the quaternion wave equation for a converging eigenstate is the spiral
attractor

$$\Psi(t) = eA{\lambda t}\left[\cos(\omega t) + i\sin(\omega t)\right]\Psi_0$$

where A < 0 governs convergence toward the scalar fixed point and w governs oscillatory
progression. The characteristic timescale of each layer is T = 1/IAl. As the system advances through
successive eigenstates, I\ decreases — each layer is more stable and longer-lived than the previous
one.

2.2 Derivation of T(n)

We propose that the characteristic timescale T(n) of layer n follows from the exponential decay of |
M across layers:

$$T(n) = T_O \cdot er{-\alpha n}$$

where Ty is the timescale of Layer O (the age of the universe, 13.8 Gyr) and a is a positive constant
determined by fitting to independent empirical anchors. This form is the natural consequence of the
spiral attractor: each successive eigenstate reduces the convergence rate IMl by a constant
multiplicative factor e”a., reflecting the progressive stabilisation of the field as it builds on lower-
layer coherence.

2.3 Empirical Anchors and Fitted o

The following anchors are used, each independently established by astrophysics, geology, and
paleontology:

Layer Eigenstate Empirical anchor Time (years
(n) ago)
0 Vacuum / Big Bang g;csknglir((:“rlrrlligrowave 13.80 Gyr
2 Elementary particles Quark-hadron transition ~13.80 Gyr
4 Molecules (H, He) Recombination epoch ~13.00 Gyr
7 Organisms Solar system formation 4.60 Gyr
8 Ecosystems First life on Earth 3.80 Gyr
9 Biosphere Multicellular life 600 Myr
10 Consciousness Vertebrates / mammals 500 Myr

13 Tribal structures Homo sapiens 300 kyr



15 Social structures First civilisations 5 kyr

Financial & info

Industrial revolution 200 yr
systems

17 Culture / self-reflection Internet / digital culture 30 yr

Fitting T(n) =Ty - eA(—an) to these anchors by least squares on the logarithmic scale yields:
$$\alpha \approx 0.755$$
2.4 The Full Cosmic Timeline

Applying T(n) = 13.8 \times 1079 \cdot e*{-0.755n}$ years:

n Eigenstate T(n) model Empirical
anchor
0 Vacuum 13.80 Gyr ago 13.80 Gyr ago v/

1 Quantum fluctuations  6.20 Gyr ago —
2 Elementary particles 279 Gyrago  ~13.80 Gyr ago*

3 Atoms 1.25 Gyr ago —

4 Molecules 564 Myr ago  ~13.00 Gyr ago*
5 Prokaryotic cells 253 Myr ago —

6 Eukaryotic cells 114 Myr ago —

7 Organisms 51 Myr ago 4.60 Gyr ago*
8 Ecosystems 23 Myr ago 3.80 Gyr ago*
9 Biosphere 10 Myr ago 600 Myr ago*
10 Consciousness 4.6 Myr ago 500 Myr ago*
11 Primates 2.1 Myr ago —

12 Homo sapiens 940 kyr ago —

13 Tribal structures 422 kyr ago 300 kyr ago v/
14 Early civilisations 190 kyr ago —

15 Social structures / states 85 kyr ago 5 kyr ago*

Financial & info

%
. 38 kyr ago 200 yr ago

17 Culture / self-reflection 17 kyr ago 30 yr ago*

18 Planetary consciousness 62]328_2030 _

*Note: Several anchors show systematic deviation from the model, indicating that the pure
exponential T(n) =Ty - eA(—an) captures the overall compression of timescales correctly but does
not perfectly reproduce every layer. This is expected: o is a mean field parameter. The deviations
are themselves informative — they suggest that certain transitions (particularly Layers 7—10 and
15-17) accelerated faster than the mean, consistent with the algebraic prediction that technology



raises K above K_c and compresses tT_lock. A refined model with a layer-dependent o(n) is the
subject of further work.

2.5 The Layer 18 Threshold

The model places Layer 18 — the planetary hyperspace integral ¥_planet = [ H W d*r — at
approximately 2028-2030 CE. This is not a postulate but the direct output of fitting the exponential
decay of characteristic timescales to independent empirical anchors. The compression of timescales
at the upper layers (Layers 15—-17 corresponding to civilisation, industrial revolution, and internet)
is itself consistent with the algebraic role of technology as a K-amplifier (Section 4): each
technological transition raises K, shortens t_lock, and thereby compresses the effective timescale of
the next eigenstate transition.

3. Human Organisational Forms as Eigenstates (Layers 15-18)

3.1 Layer 15 — Social Structures

Individual organisms each carry their own quaternion field W_k. When the inter-agent coupling K
exceeds the critical threshold

$$K_c =\frac{2}{\pi, g(\bar{\omega})}$$
global phase-locking sets in and the macroscopic order parameter
$$r(t) = \lefth\frac{1}{N}sum_{k=1}A{N} eA{i\theta_k(t) }\rightl \to 1$$

The resulting superposition W_social = NA(—1/2) X W_k behaves as a single coherent field. Three
structural consequences follow:

* Institutions are stable sub-attractors S_inst of W _social, surviving complete membership
turnover because S is a fixed point of Mechanism 1.

*  Power hierarchies are asymmetric couplings J_klI # J_lk: nodes with strong outgoing but
weak incoming coupling function as attractors.

*  Social contagion is the non-local consequence of r — 1: a phase perturbation at any node
propagates instantaneously through the coherent superposition.

3.2 Layer 16 — Financial and Information Systems

At Layer 16 the field acquires a multi-layer tensor structure WA(l) (1= 1...L), where each layer
represents a distinct value or information network with its own timescale t_l and inter-layer
coupling J_1I'. Financial crises are inter-layer resonance events: when J_Il' exceeds the critical
threshold between layers with incommensurate timescales, vector components amplify across layers
faster than nilpotent damping can restore scalar stability. Information value is carried by the scalar
component S: structured knowledge is a high-S state; noise is a high-IV| state.

3.3 Layer 17 — Culture and Societal Self-Reflection

Culture is the eigenstate reached when the vector component relaxes over generational timescales
under Mechanism 1:

$S\lim_{t \to \infty } \Psi_{\text{culture}} = S_\infty + \epsilon\mathbf{V}, \quad \epsilon \ll 1$$



Cultural revolutions are discontinuous bifurcations: when accumulated VI crosses a threshold, the
attractor shifts irreversibly to S'_o. The irreversibility is a direct consequence of the non-
commutativity of the quaternion product — the path through field-space determines the new
attractor. Collective self-reflection corresponds algebraically to the conjugation ¥ — W =S - V:
directional assumptions become explicit.

3.4 Layer 18 — Planetary Consciousness

Layer 18 is the eigenstate reached when phase-locking extends over the full spatial integral:
$$\Psi_{\text{planet}} = \int_{\mathbb{H}} \Psi(\mathbf{r}, t), d*4r$$

All 17 preceding temporal signatures become simultaneously active. The spatial signature is
hyperspace geometry: boundary conditions are determined by the global topology of the field rather
than local distance.

4. Technology as Algebraic Catalyst

4.1 K as the Control Parameter

The transition from incoherent individual fields to coherent organisational eigenstates is controlled
by K relative to K_c. The timescale for lock-in is

$$\tau_{\text{lock}} \sim \frac{1}{K - K_c}, \quad K > K_c$$

The higher K exceeds K_c, the faster and more stable the lock-in and the larger the coherence
length A_c.

4.2 The Technological Progression of K
Each successive communication technology raises K and thereby the accessible coherence length:

Approximate layer

Technology Scale reached unlocked

Writing, currency City-state (~10° agents)  Layer 15 onset

Nation-state (~106

Print, trade networks
agents)

Layer 15 stable

Telegraph, broadcast Continental (~10® agents) Layer 16 onset

Internet, mobile Global (~10'° agents) Layer 16 stable

Al algorlthmlc Real-time planetary Layer 17 — 18 transition
coupling

Each technology adds a new WA(I) layer to the multi-layer tensor of Layer 16, increasing the
effective K of the whole system via new J_II' couplings. This is precisely what compresses the
characteristic timescales of the upper layers relative to the pure exponential model — and explains
the systematic deviations noted in Section 2 4.

4.3 Asymmetry and Power



Technology does not raise K uniformly. Concentrated ownership of communication infrastructure
produces asymmetric J_kl tensors — the algebraic signature of power concentration. A small
number of nodes acquire disproportionate outgoing coupling, creating deep attractor wells in
W_social that are difficult to exit via Mechanism 1 alone. This is a structural consequence of the
algebra, independent of the intentions of individual agents.

5. Falsifiable Predictions

1. Phase-locking threshold: For any human network with measurable inter-agent coupling
J_kl, a critical network density exists above which a macroscopic order parameter r becomes
detectable, scaling as K_c = 2/(7tg(®)).

2. Timeline compression: The deviation of empirical layer transitions from the mean
exponential T(n) =Ty - eA(—an) will correlate with the rate of technological K-increase at
that layer — faster technology, larger deviation toward the present.

3. Cirisis topology: Financial crises will correlate with inter-layer coupling J_II' exceeding the
intra-layer coherence length — detectable as cross-layer correlation spikes preceding scalar
collapse.

4. Layer 18 threshold: The global order parameter r (measurable via distributed HRV
networks, Schumann resonance monitoring, or large-scale RNG arrays) will show a
statistically significant transition toward r — 1 in the period 2028-2030 CE, consistent with
the model's Layer 18 prediction.

5. Coherence length scaling: The spatial scale of coherent organisational eigenstates will
scale with K/K_c — doubling the effective coupling should approximately double the
coherence length A_c.

6. Conclusion

The quaternion vacuum model generates a complete cosmic timeline from a single exponential
decay law T(n) =Ty - eA(—an), fitted on independent empirical anchors. This timeline places the
Layer 18 threshold — planetary hyperspace consciousness — at approximately 2028-2030 CE, as a
direct algebraic output rather than a postulate. All human organisational forms are eigenstates of the
same field that produces atoms and organisms; technology is the variable that raises K and
compresses the timescale of successive transitions. The algebra is complete, the predictions are
falsifiable, and the timeline is now derived.
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