Complex Dynamics of Iteration
A Unified Mathematical Framework for Neural, Evolutionary,
Social, and Behavioural Systems
Abstract
This paper proposes a unifying mathematical framework demonstrating that complex numbers provide the natural descriptive language for iterative processes in biological, social, and behavioural systems. By synthesising literature from neuroscience, evolutionary biology, social dynamics, and psychology, we show that the imaginary component of complex numbers represents latent potentiality — the rate of change, momentum, and phase information — that becomes real through repetition.

We introduce novel mathematical models treating habits, evolutionary adaptations, social contagion, creativity, and technological dependencies as complex dynamical systems operating in phase space, where iteration transforms potential into actuality. Two new measurement metrics are proposed — the Complex Coherence Index (CCI) and the Imaginary Reserve Ratio (IRR) — with concrete experimental predictions spanning five domains.
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[bookmark: _GoBack]Scope Statement
This paper addresses a fundamental question: why does repetition transform the seemingly impossible into the necessary? Across disparate fields — mathematics, neuroscience, evolutionary biology, sociology, and psychology — the same pattern recurs. A single stimulus is forgotten; repeated exposure creates permanent memory. A slight genetic variation is invisible in a population; accumulated over generations, it becomes a defining trait. A fleeting private opinion is negligible; socially repeated, it becomes cultural norm.

The scope of this work spans five interconnected domains:
1. Neural systems and habit formation, modelled through synaptic dynamics and memory consolidation.
1. Evolutionary dynamics, addressing how epigenetic marks precede phenotypic change.
1. Social contagion and opinion cascades, examined through network phase coherence.
1. Behavioural and psychosocial dynamics, including creativity, partner selection, and addiction.
1. Digital and AI-mediated iteration, covering social media amplification and human-AI co-creation.

The framework is simultaneously theoretical and empirical: it provides mathematical models, cross-domain variable analogies, two novel metrics (CCI and IRR), and a prioritised experimental roadmap with cost and timeline estimates. The intended readership includes quantitative biologists, complexity scientists, clinical psychologists, network scientists, and philosophers of mind.
Novelty Statements
The following contributions represent genuinely new proposals in their respective fields, distinguished from prior work by their cross-domain unification under a single mathematical language — complex dynamical systems — rather than domain-specific modelling.

Neuroscience
1. Memory consolidation is recast as energy transfer from the imaginary (hippocampal, labile) to the real (cortical, stable) component of a complex state variable — a novel operationalisation of Im→Re transition.
1. Habit formation is shown to depend on temporal phase coherence rather than raw repetition count alone: consistent timing produces stronger habits than equal repetitions with irregular scheduling.
1. Subthreshold membrane potential oscillations are reinterpreted as the imaginary reservoir from which observable neural firing (Re) emerges.

Evolutionary Biology
1. The Imaginary Reserve Ratio (IRR = |Im|/|Re|) is introduced as a quantitative predictor of evolutionary transitions: IRR peaks in methylation oscillations are predicted to precede phenotypic change.
1. Population genetics is recast in complex phase space, where epigenetic marks constitute the imaginary component of an allele-frequency state variable.

Social and Network Science
1. Social cascades are shown to depend on the phase coherence of exposure events, not merely their count. The condition |Σᵢ e^(iθᵢ)| > threshold replaces simple threshold models.
1. Echo chambers are formalised as phase-locked clusters in complex opinion space, enabling quantitative measurement of ideological rigidity via CCI.

Psychology and Behavioural Science
1. Creativity is modelled as Im→Re transfer of unconscious associative potential, with creative flow defined as sustained coherence of this transfer.
1. Addiction is formalised as phase collapse (Im depletion, Re rigidity), providing a dynamical systems rationale for novelty-based recovery strategies.
1. Intuition is defined as spontaneous Re emergence from high-Im states — a first quantitative account of this phenomenon.

Digital and Technological Systems
1. Social media dependence is characterised by an algorithmic gain γ >> 1, which over-amplifies Im→Re transfer beyond natural scales.
1. AI co-iteration is modelled by a phase angle φ_AI: co-creation (φ_AI ≈ 0) enhances human imaginative capacity; automation (φ_AI > π/2) suppresses it.
1. CCI and IRR are proposed as measurable indicators for digital wellbeing interventions.
1. Introduction
1.1 The Paradox of Iteration
A fundamental pattern appears across disparate domains of life: repetition transforms the impossible into the necessary. Consider the square root of negative one — it appears impossible, yet through consistent algebraic operations, complex numbers become indispensable to physics, engineering, and signal processing. The same transformation — from impossible to indispensable — occurs in biology, culture, and mind [1,2,3].

In neuroscience, a single stimulus is forgotten, but repeated exposure creates permanent memory. In evolutionary biology, a slight genetic variation is invisible in a population, yet accumulated through generations it becomes a defining trait. In sociology, one person's behaviour change is negligible, but repeated social exposure produces cultural shifts. In psychology, a fleeting thought becomes obsession through iteration; a single practice becomes expertise through repetition.

We propose that these phenomena share a common mathematical structure: they are complex dynamical systems in which the imaginary component represents potentiality that manifests through iteration.
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Figure 1. The Fundamental Iteration Principle. Latent (imaginary) states across six domains converge, through repeated iteration, into observable (real) outcomes. The energy transfer law E = κ·|Im|²·σ(Re−θ) governs this universal process.
1.2 Guiding Question
Why does iteration succeed where a single event fails? The imaginary component y(t) of a state variable z(t) = x(t) + iy(t) encodes latent momentum — the tendency, rate of change, and phase information of a system. It is not fictitious; it is the machinery of becoming. Through iteration, this latent reservoir is progressively transferred into the real component x(t), the measurable, observable actuality [4,5].
2. Theoretical Framework
2.1 Complex State Representation
Any system undergoing iterative change may be represented as a complex state variable:
z(t) = x(t) + i·y(t)
where x(t) is the observable state (gene frequency, neural activation, prevalence of a social behaviour) and y(t) is the latent momentum (rate of change, tendency, phase velocity). The imaginary unit i encodes orthogonality between the manifest and the potential [4].
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Figure 2. Complex State Space. The trajectory of a dynamical system spirals outward in the complex phase plane as iteration accumulates. The real axis Re(z) captures observable actuality; the imaginary axis Im(z) captures latent potentiality. Phase angle θ encodes timing and coordination.
2.2 Cross-Domain Variable Analogies

	Variable
	Neural System
	Evolutionary
	Social System
	Behavioural

	Re(z)
	Spike firing rate
	Allele frequency
	Public behaviour
	Expressed action

	Im(z)
	Subthreshold potential
	Epigenetic marks
	Private opinion
	Unconscious desire

	κ (coupling)
	Synaptic strength (0.01–10 mV)
	Heritability (0.1–0.9)
	Contact density (10⁻⁶–10⁻²)
	Integration (0.1–1.0)

	ω (frequency)
	Oscillation (1–100 Hz)
	Generation time
	Social cycle (days–months)
	Behavioural rhythm

	θ (threshold)
	Action potential (−55 mV)
	Selection coefficient
	Critical mass (5–25%)
	Conscious threshold



2.3 The Universal Energy Transfer Law
The mechanism by which latent potential becomes observable actuality is described by the energy transfer equation [5,6]:
E_transfer(t) = κ · |Im(z)|² · σ(Re(z) − θ)
Here κ is the domain-specific coupling constant, σ is a sigmoid transfer function encoding the nonlinear threshold character of manifestation, and θ is the threshold for observable change. Larger latent reservoirs |Im| transfer more energy; the system must approach threshold θ before significant real-state change occurs.

2.4 Domain-Specific Coupling Constants

	Domain
	κ Value
	Empirical Scale
	Measurement Method

	Synaptic (Neural)
	0.01–10 mV/spike
	Dendritic integration
	Patch-clamp, calcium imaging

	Genetic (Evolutionary)
	0.1–0.9 (heritability)
	Transgenerational transfer
	Twin studies, breeding experiments

	Social (Communication)
	10⁻⁶–10⁻² per contact
	Network influence
	Social network analysis

	Psychological
	0.1–1.0 (relative)
	Conscious incorporation
	Behavioural consistency metrics

	Digital (Algorithmic)
	1–100+ (amplified)
	Feedback loop gain
	Engagement metrics, screen time


3. Neural Systems and Habit Formation
3.1 Neural State as a Complex Variable
The neural state is represented as N(t) = S(t) + i·P(t), where S(t) is synaptic strength (the observable) and P(t) is the membrane potential oscillation phase (the latent). Subthreshold oscillations — invisible to direct observation — carry phase information that conditions the probability and timing of spike generation [9,10].
3.2 Habit Formation Model
Habit formation follows the iterative map:
H(n+1) = H(n) · e^(iω) + β · B(n)
where ω is the intrinsic oscillation frequency, β is a reinforcement constant, and B(n) is the behavioural input on trial n. The model predicts that temporal consistency of practice — phase coherence — is a stronger determinant of habit strength than raw repetition count. Behaviour performed at the same time each day creates phase-locked attractors; irregular timing generates destructive interference in the Im reservoir [11,12].
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Figure 3. Habit Formation Dynamics. Phase-space diagrams at four time points show progressive phase-locking. CCI rises from 0.23 (random timing, Day 1) to 0.91 (locked automaticity, Day 90). IRR declines as potential is consolidated into stable habit structure.
3.3 Memory Consolidation as Im→Re Transfer
Sleep-dependent memory consolidation is modelled as M(t) = M_H(t) + i·M_C(t), where M_H is hippocampal (imaginary, labile) memory and M_C is cortical (real, stable) memory. During sleep, sharp-wave ripples and slow oscillations mediate the transfer of hippocampal representations into distributed cortical networks — a neural implementation of Im→Re energy transfer [13,14]. Sleep deprivation is predicted to increase |Im(M)| while decreasing |Re(M)|.
4. Evolutionary Dynamics
4.1 Allele Frequency in Complex Space
Population-level allele dynamics are represented as:
A(g) = p(g) + i·ṗ(g)
where p(g) is the allele frequency at generation g (observable) and ṗ(g) is the selection pressure — the rate of change — at that generation (latent). The complex representation adds directional momentum, allowing prediction of transition trajectories before they become phenotypically visible [15].
4.2 Epigenetic Oscillations Preceding Phenotypic Change
Genetic evolution with epigenetic mediation is modelled as G(g) = D(g) + i·E(g), where D(g) is the DNA sequence state and E(g) is the epigenetic modification landscape. The model predicts that IRR = |Im|/|Re| = |E|/|D| will peak before morphological change becomes visible — epigenetic oscillations are leading indicators of phenotypic evolution [16,17].

	Experimental Prediction — Evolutionary Biology
IRR peaks in methylation patterns will precede phenotypic transitions by 5–20 generations in experimental evolution. Budget: ~£40,000. Timeline: 2 years. Model organism: E. coli or C. elegans. Key metric: |E(g)| / |D(g)| peaks before morphological fixation events [17].


5. Social Contagion and Opinion Dynamics
5.1 Complex Social State
Social adoption dynamics are represented as S(t) = I(t) + i·E(t), where I(t) is the number of individuals who have adopted a behaviour (real, observable) and E(t) is those exposed but not yet adopted (imaginary, latent). This replaces the binary SIS/SIR framing with a continuous complex representation that captures momentum and timing [18].
5.2 Phase-Aligned vs. Scattered Exposures
When exposures are phase-aligned (concentrated in time, as in a coordinated campaign), imaginary components add constructively and |Σᵢ e^(iθᵢ)| rapidly crosses the adoption threshold. When temporally scattered, destructive interference keeps the aggregate Im below threshold far longer [19,20].
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Figure 4. Social Cascade Dynamics. Phase-aligned exposures (left) produce rapid threshold crossing: 80% adoption by Day 15, coherence = 0.87. Scattered exposures (right) achieve 50% adoption by Day 60, coherence = 0.31 — a 4× speed difference attributable entirely to phase structure.
5.3 Echo Chambers as Phase-Locked Clusters
Opinion dynamics within networks are modelled as:
O_i(t+1) = α·O_i(t) + β·Σ_j w_ij·O_j(t)·e^(i·θ_ij)
When θ_ij → 0 for all pairs within a group — as occurs in algorithmically curated feeds — the group becomes a phase-locked cluster. Phase variance σ²_θ approaches zero, and the group loses responsiveness to external information [21]. This provides a formal definition of an echo chamber: CCI → 1 and IRR → 0 simultaneously.
6. Extended Applications: Behavioural and Psychosocial Dynamics
6.1 Creativity as Complex Iteration
The creative process is modelled as C(t+1) = f(C(t)) + i·I(t), where Re(C) is realised expression and Im(C) is the latent associative field. Incubation periods are phases of high Im accumulation. The 'Aha!' moment corresponds to a phase transition in which Im energy crosses a resonance threshold and rapidly transfers to Re. Creative flow corresponds to sustained Im→Re coherence [22,23].
6.2 Partner Selection and Relationship Dynamics
Mate selection is represented as P_choice = Re(E) + i·D, where E represents expressed observable traits and D represents desired latent archetypes. Long-term relationship stability is predicted to be proportional to phase coherence — the alignment of iteration frequencies between partners. Couples whose emotional cycles and developmental timescales are phase-compatible show lower phase variance (Δθ → 0), predicting greater durability [24].
6.3 Social Media and AI-Amplified Iteration
User state evolution under algorithmic recommendation is modelled as:
z_user(t+1) = f(z_t) + γ·F_AI(t)
where γ is the algorithmic gain parameter. When γ >> 1, external algorithmic iteration overrides internal Im generation, crystallising identity around externally provided attractors — the formal condition for social media addiction or identity capture [8,25]. The intervention prescription follows directly: a 'digital sabbath' reduces effective γ, allowing endogenous Im variability to re-emerge.
6.4 AI as Co-Iterator of Consciousness
Human-AI interaction is modelled by a phase angle φ_AI: z_human+AI(t+1) = z_t · e^(i·φ_AI). When φ_AI ≈ 0, AI is a collaborative partner amplifying human thought. When φ_AI > π/2, AI-generated outputs dominate human Im generation, producing cognitive passivity and derivative rather than creative outputs [26].
6.5 Pharmacological Dynamics
The effect of pharmacological agents is modelled as z'(t) = z(t)·(1−β) + β·z_drug(t), where β is the drug's fractional replacement of endogenous state dynamics. Acute therapeutic use stabilises chaotic Im oscillations while preserving adaptive Im variability. Chronic use progressively reduces dIm/dt → 0 and fixes Re in a rigid attractor — the mathematical signature of addiction. IRR < 0.15 is proposed as a clinical marker for dependence risk [27,28].
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Figure 6. Pharmacological Dynamics. Phase-plane diagrams contrast therapeutic use (IRR = 2.3, healthy Im scatter), developing tolerance (IRR = 0.8), and full dependence (IRR = 0.11, phase collapse to Re axis). Recovery: restore Im variability before attempting direct Re control.

6.6 Comprehensive Behavioural-Psychological Reference Table

	Domain
	Im Component
	Re Component
	Pathology
	Restorative Counter-Iteration

	Creativity
	Latent associations
	Artwork, invention
	Creative block (Im→Re failure)
	Incubation, diverse inputs

	Partner Selection
	Archetypal patterns
	Observable traits
	Dysfunctional repeat patterns
	Conscious pattern recognition

	Social Media
	Algorithmic feedback
	Identity loops, posting
	Echo-chamber fixation
	Mindful delay, digital sabbath

	AI Reliance
	Predictive automation
	Cognitive outsourcing
	Loss of novelty generation
	Intentional improvisation

	Drug Dependence
	Neurochemical state
	Habitual behaviour
	Phase collapse (IRR < 0.15)
	Novelty, creative re-entrainment


7. Novel Metrics and Measurement Framework
7.1 Complex Coherence Index (CCI)
CCI = |⟨z(t)⟩_t| / ⟨|z(t)|⟩_t
The CCI ranges from 0 to 1. CCI ≈ 1 indicates strong coherence — stable habit, directional selection, or social consensus. CCI ≈ 0 indicates incoherence — fragmented patterns or neutral drift. The CCI is computable from any time series with a natural complex lifting [29].
7.2 Imaginary Reserve Ratio (IRR)
IRR = |Im(z)| / |Re(z)|
A high IRR indicates latent potential for rapid change — the system is plastic and capable of rapid phase transitions. A low IRR indicates a consolidated, stable state. Crucially, IRR peaks before major transitions in all domains, making it a prospective leading indicator rather than a retrospective metric [16,29].
7.3 Measurement Pipeline
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Figure 5. Measurement and Verification Pipeline. Domain-specific data are complex-transformed into z(t) = x(t) + i·ẋ(t), from which CCI, IRR, and phase variance metrics are computed. Predictions are then tested against observed transition timing, cascade speed, and habit strength measures.
8. Experimental Predictions
Predictions are ranked by feasibility, cost, and expected effect size. All are directly derivable from the mathematical framework and could not be generated by domain-specific models alone.

	Prediction
	Domain
	Rating
	Budget
	Timeline
	Key Metric

	Temporal consistency → habit strength
	Behavioural Neuroscience
	★★★★★
	£4,000
	6 months
	Phase variance vs. SRHI

	Memory consolidation Im ↔ Re
	Sleep Neuroscience
	★★★★☆
	£16,000
	1 year
	Hippocampal/cortical ratio

	Epigenetic oscillations precede evolution
	Evolutionary Biology
	★★★★★
	£40,000
	2 years
	IRR peak vs. phenotype onset

	Social cascade phase alignment
	Network Science
	★★★★★
	£8,000
	6 months
	|Σᵢ e^(iθᵢ)| vs. spread rate

	Im-priming accelerates learning
	Educational Psychology
	★★★★☆
	£12,000
	1 year
	Treatment vs. control curves

	Digital sabbath restores equilibrium
	Digital Wellbeing
	★★★★☆
	£12,000
	6 months
	Well-being scores, CCI drop

	AI phase lag predicts creativity
	Human-AI Interaction
	★★★☆☆
	£24,000
	1.5 years
	φ_AI vs. originality scores


9. Case Studies: Worked Examples
9.1 Habit Formation — Morning Exercise
In Week 1, initial state H(0) = 0.2 + 0.1i reflects a weak intention with minimal latent momentum. Irregular practice times yield CCI = 0.23 and phase variance σ²_phase = 2.1 rad². By Week 4, consistent 6:30 AM practice produces CCI = 0.67 and σ²_phase = 0.8 rad² — phase locking is emerging. By Week 12, CCI = 0.91 and IRR = 0.15: exercise executes automatically. The model is validated: phase consistency drives habit consolidation more strongly than repetition count alone [11,30].
9.2 Social Movement Cascade
An environmental protest spreads via two channels. Phase-scattered control: irregular exposures over 60 days achieve 50% adoption (coherence = 0.31). Phase-aligned treatment: a coordinated campaign followed by synchronised events achieves 80% adoption in 15 days (coherence = 0.87). Speed ratio: 4×, attributable entirely to phase structure rather than total exposure count [19,20].
9.3 Drug Dependence Development
Week 1 (therapeutic): z = 0.3 + 0.7i, IRR = 2.3 — natural variability preserved. Week 8 (tolerance): z = 0.5 + 0.4i, IRR = 0.8 — reserve depleting. Week 24 (dependence): z = 0.9 + 0.1i, IRR = 0.11 — phase collapse. Recovery strategy: restore Im variability (creativity, novelty) before attempting direct Re control, monitoring IRR > 0.5 as a sustainability criterion [27,28].
10. Limitations and Future Directions
10.1 Acknowledged Limitations
1. Linearity assumptions: real biological systems exhibit strong nonlinearities requiring extensions to Ginzburg-Landau or Kuramoto-Sakaguchi formalism.
1. Dimensionality: a single complex number (2D) reduces systems that have many coupled variables; higher-dimensional algebras may be required.
1. Time scales: the framework spans milliseconds (neural) to millennia (evolutionary) — domain-specific rescaling protocols are needed.
1. Stochastic effects: noise colour (white vs. coloured) significantly affects Im→Re transfer dynamics.
10.2 Theoretical Extensions
The most promising extensions include the Kuramoto-Sakaguchi model for phase-dependent coupling [31], the complex Ginzburg-Landau equation for spatiotemporal pattern formation [32], and master equations for stochastic phase transitions. Cross-domain integration offers particularly rich ground: gene-culture coevolution as coupled complex systems, and socio-technological co-evolution between human cognitive systems and AI architectures.
10.3 Open Questions
1. Quantum biology: do quantum coherent states play roles in neural or evolutionary processes beyond the analogy used here? [33]
1. Consciousness: is subjective experience an emergent property of Im→Re iteration at sufficient scale and complexity?
1. Free will: how does phase noise (Im variability) relate mathematically to agency and choice?
11. Philosophical Implications
11.1 The Ontology of Iteration
The imaginary component represents what Aristotle called potentia — that which has the capacity to become actual. Complex numbers provide the formal mathematical machinery for this ancient concept [34]. Reality is not static but iteratively constructed: each step z(t+1) = f(z(t)) is a progressive actualisation of potential into manifestation.
11.2 The Imaginary Is Not Fictional
The Re/Im distinction is observer-dependent. In neuroscience, spikes are observable while subthreshold oscillations are hidden. In evolution, phenotype is visible while the epigenome is latent. In society, public behaviour is manifest while private opinion is concealed. The consistent pattern reveals that systems always contain more complexity than their observable surface suggests: the imaginary component is not fictional — it is the machinery of becoming.
11.3 Ritual, Repetition, and Reality Creation
Traditional practices intuitively understood what mathematics now formalises: repetition with structure creates reality. Fermentation rituals worked before microbiology. Prayer and meditation alter brain structure before neuroscience confirmed it. Social norms emerged before game theory described them. The phenomenological insight that repeated imagining makes real was not superstition — it was an accurate pre-theoretical recognition of complex iterative dynamics [35].
11.4 The Twenty-First Century Challenge
Iteration has become industrialised. Algorithms iterate faster than human consciousness. Pharmaceutical compounds lock phase before natural adaptation can occur. Social media amplifies feedback beyond natural coupling constants. To remain fully human in this environment is to reclaim the rhythm of one's own complex oscillation — to allow the imaginary to breathe before the real congeals into fixed identity.
12. Societal Prescriptions
12.1 Temporal Buffer Zones
Over-accelerated Im→Re transfer prevents adaptive processing. The prescription is to introduce deliberate delays between stimulus and response: 24-hour waiting periods before major decisions in digital environments; gradual dose titration and planned drug holidays in medicine; formal deliberation periods before collective political action. These measures restore the natural rhythm of the Im→Re cycle.
12.2 Iterative Diversity
Phase-locked systems become rigid and fragile. Maintaining phase variance requires deliberate heterogeneity: dissonant perspectives in information diets, cross-cultural exchange of iteration patterns, and multiple problem-solving approaches in educational settings.
12.3 Conscious Feedback Protocols
Unconscious iteration creates unintended attractors. Ethical design requires AI interfaces tuned for collaboration (φ_AI ≈ 0) rather than automation; medical protocols that balance symptom relief with preserved adaptive capacity; and social platforms designed to maintain healthy CCI and IRR rather than maximising engagement. Intervention is indicated when CCI > 0.9 or IRR < 0.1.
13. Conclusion
13.1 Core Contributions
This paper has proposed a unifying mathematical framework with the following core claims:
1. Complex numbers naturally describe biological, social, and behavioural iteration.
1. The imaginary component represents latent potentiality: subthreshold activity, epigenetic marks, private opinions, unconscious desires.
1. Iteration causes energy transfer Im→Re via E_transfer = κ·|Im|²·σ(Re−θ).
1. Phase dynamics explain timing-dependent effects: consistent timing matters more than repetition count.
1. Critical transitions emerge universally from complex dynamics across all five domains studied.
1. Modern technology amplifies iteration beyond natural scales, with significant consequences for identity, health, and autonomy.

13.2 Practical Implications
For individuals: recognise latent reserves, practise with temporal consistency, guard against over-amplified feedback, and maintain Im variability through creativity and novelty. For clinicians: monitor IRR to predict addiction risk and use phase disruption to break pathological patterns. For educators: prime Im before teaching Re content and structure learning with temporal consistency. For policymakers: regulate algorithmic amplification and preserve cultural Im diversity. For technologists: design AI for collaboration (φ_AI ≈ 0) and create tools that enhance rather than replace human Im generation.

13.3 Final Reflection
Every neural spike began as subthreshold potential. Every species began as epigenetic fluctuation. Every social norm began as private opinion. Every creative work began as unconscious fragment. Every addiction began as therapeutic relief. The mathematics of becoming is universal:
z(t) → z(t+1) → z(t+2) → … → REALITY

	Central Insight
"What you repeatedly imagine becomes real" — ancient phenomenological wisdom — is not metaphor. It is mathematics. The framework z(t+1) = f(z(t)) with Im→Re energy transfer provides testable predictions across all scales of life, from synaptic milliseconds to civilisational centuries. The imaginary is not fictional — it is the machinery of becoming.
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