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ABSTRACT

We investigate how the principle of recursive self-similarity of the Observer-
Dependent Theory of Everything (ODTOE) [1] explains the hierarchical organization
of the brain postulated in the Hameroff-Penrose programme [2], and how a theory
of consciousness follows from the body of ODTOE concepts. Consciousness is
identified with a stable fixed point of the self-observation loop ¥* = &(¥*), whose
existence within the ODTOE corpus is established through the Banach and Schauder
theorems [3]. The hierarchy of the nervous system (microtubules, neurons, assemblies,
cortex) is interpreted as a ¢-fractal embedding of the operator & across recursion
levels d, with inter-level entanglement decaying as Sent(pg) o< @129, The Penrose
objective reduction is read as a single half-step . of the cycle ® = . o O; the
phase ratio of the half-step equals the dimensionless value 7 /2. Friston’s free-energy
principle [4] is treated as the O component of the loop, and the integrated information
Oyr [5] is explicitly distinguished from the ODTOE operator ¢ to avoid a symbol
collision. Falsifiable predictions are formulated: the fraction of failed binding events
tends to the dimensionless gap (7 — 3)? ~ 0.0200, and the phase ratio of objective
reduction equals 7/2. Limitations are discussed: ODTOE postulates no mechanism
of quantum consciousness and remains a superstructure agnostic to any concrete
physical realization of reduction.

Keywords: ODTOE, consciousness, fixed point, recursive self-similarity, -scaling,
objective reduction, microtubules, predictive coding, collective field, hierarchy of
observation.



AHHOTALIA

WccnenyeTcs, Kak TIpUMHLMIT PeKypPCUMBHOTO camoIlogobmusi HabiomaTelb-
3aBucumoit Teopum Bcero (ODTOE) [1] 0ObsicHSIET MepapXMUeCcKyr OpTraHM3aInio
MO3ra, MOCTYJIMPOBaHHYK B Iporpamme Xamepodda u Ilenpoysa [2], U Kak u3
coBOKyrnHOCTK KoHUemnuuin ODTOE BeiBOguTCS Teopus co3HaHus. Co3HaHue
OTOXIECTBJISIETCSI C YCTOMUYMBOIV HEIOABMKHOWM TOUKONM TETIM CaMOHAOII0AeHMUS
U* = &(U*), cymectBoBaHMe koTopoit B kopmyce ODTOE ycraHOBIeHO uepe3
Teopembl banaxa u Illlaymepa [3]. Mepapxusi HepBHOI CUCTeMbI (MUKPOTPYOOUKH,
HepOHbI, aHCaMOJiM, KOpa) MHTEPIIPETUPYETCS KaK ¢-(paKTaJlbHOE BJIOXKEHME
orepatopa ¢ 1Mo ypOBHSIM PeKypCum d, Ipy KOTOPOM MeKypOBHeBasl 3alTyTaHHOCTb
yObIBAET KaK Sent(ps) o< 124, O6bexTuBHas pemykums IleHpoysa Iosyyaer
VICTOJIKOBaHMe KaK OAMH MOJIyIIar  iukiaa ® = ¢ o O; ha30Boe OTHOIIEHNe IOJTyIIara
coctaBisieT Ge3pasMepHylo BeauuuHy 7/2. CBOOOIHO-3HEpPreTUUYeCKuit MPUHLINUIT
@®pucrtoHa [4] paccMaTpuBaeTCs Kak O-KOMIIOHeHTa IeTIN, a VHTEerpupoBaHHas
mnubopmanus $yr [5] sBHO oTrpaHuumBaetcs ot oneparopa ® ODTOE Bo usbeskanue
KOJIM3umu ob6o3HaueHuii. ChopmynmnpoBaHsl danbcuuIpyemMble MpeacKasaHus:
IOJIST HeCOCTOSIBIIMXCSI aKTOB CBSI3bIBaHMUS CTPEMUTCSI K 6Ge3pa3sMepHOMY 3a30py
(m — 3)* =~ 0,0200, a dasoBoe OTHOILIeHNE OOBEKTUMBHONM PEIyKIMU PaBHO /2.
O6cyxkpatotrcs orpanuyeHusi: ODTOE He mnocTynupyeT MexaHM3M KBaHTOBOTO
CO3HAHMS M OCTAETCS HAACTPONKONM, 6e3pasNMUHOi K KOHKPETHOWN (U3UIeCKOii
peanu3alnuy pegyKIu.

KmoueBbie cioBa: ODTOE, co3HaHMe, HEIOABIDKHASI TOYKA, PEKypPCUBHOE
camorioiobne, @-MacuiTabupoBaHue, OOBEKTMBHASI PemyKIMsS, MUKPOTPYOOUKH,
MpeIUKTUBHOE KOAMPOBaHMe, KOJIJIEKTUBHOE T10J1e, Mepapxusi Hab/IiogeHusI.

I. INTRODUCTION

The problem of the hierarchical organization of the brain remains one of the nodal
points in the theory of consciousness. The objective-reduction programme of
Hameroff and Penrose [2, 6] places the root of subjective experience in quantum
processes inside the microtubules of the cytoskeleton, tying the discrete moment
of awareness to a gravitationally induced collapse of superposition. Penrose [7, 8,
9] argues for the non-computability of understanding consciousness and proposes a
physical mechanism that goes beyond standard quantum mechanics. On the other
side, Friston’s free-energy approach [4] describes the brain as a hierarchical predictor
that minimizes variational free energy over a set of nested levels of cortical processing.
Both approaches presuppose a multi-level architecture, yet they leave open the
question of why the same organizing principles are reproduced across scales ranging
from the molecular cytoskeleton to the cortex as a whole.

The Observer-Dependent Theory of Everything (ODTOE) [1] offers a structural
answer through the principle of recursive self-similarity. In the work «Life on all levels
of recursion» [3] it is shown that the self-observation loop ¥* = &(U*) is invariant
with respect to the depth parameter d, and that the architecture is reproduced at every
level of an infinite recursion by virtue of the gap (7 — 3)?, the -scaling, and the triad



(0,0, R). The present work is an extension of this line: the established apparatus of
the fixed point and of p-fractality is applied to a concrete realization in the nervous
system. We do not rediscover the existence of ¥* and do not re-derive the p-scaling;
these results are cited as a ready foundation [3, 10]. The contribution of the paper lies
in the brain instantiation: the brain’s hierarchy is identified with the recursion levels
d, the moment of awareness is tied to a single half-step of the cycle &, and predictive
coding is interpreted as the O component of the loop.

The aim of the work is twofold. First, to show that the Penrose hierarchy of
observation finds a natural place in the recursive architecture of ODTOE. Second, to
derive a theory of consciousness resting on the totality of the corpus concepts: the
fixed point [3], the unified operator ® [11], the quaternionic structure of cognitive
coherence [12], the origin of the observer [13], time as a strange loop [14], ¢-
fractality [10], the number 7 as a structural invariant [15], the dynamic attractor [16],
and the collective observer [17]. The exposition is organized so that every statement
about consciousness is accompanied by an indication of its epistemic level — a
convention, a structural invariant, or an ontological observable.

The logic of extension adopted in the work calls for clarification. The ODTOE
corpus is built as a programme with a single dimensional anchoring: dimensionless
quantities (the gap (v — 3)?, the golden ratio ¢, the phase ratio /2) are derived
from 7, ¢, and the integers, whereas dimensional quantities require exactly one scale
anchor [1, 15]. This discipline is carried over to the neurophysiological material: the
predictions of the theory are formulated as dimensionless ratios, and dimensional
estimates (the characteristic time of awareness, the linear sizes of structures) are
adopted as phenomenological anchors taken from experiment. The distinction
between three epistemic levels — convention (L1), structural invariant (L2), and
ontological observable (L3) — is applied to every statement about consciousness,
which keeps the exposition from conflating the scale of measurement with the
measured quantity and from conflating a structural description with an ontological
status [1].

The arrangement of the material is as follows. Section II fixes the notation and
removes the collision of the symbol ® with Tononi’s integrated information. Section III
maps the Penrose hierarchy of observation onto the recursion levels. Section IV
introduces the identification of consciousness with a fixed point and reads objective
reduction as a half-step of the cycle. Section V describes the ¢-fractal embedding
of the brain’s levels. Section VI identifies Friston’s predictive coding with the O
component of the loop and reconciles the quaternionic description. Section VII
transfers the apparatus to collective consciousness. Section VIII formulates the
falsifiable predictions, Section IX outlines the limitations, and Section X summarizes.

II. NOTATION

To avoid collisions with the established literature on consciousness, the notation
used in the work is collected below. Particular attention is paid to distinguishing the
self-observation operator ® (ODTOE) from the integrated information @y (Tononi’s
theory): these are different quantities, the coincidence of the symbol is accidental, and



it is removed throughout by a subscript.

Symbol Meaning

P self-observation operator & = . o O (ODTOE)

Orrr Tononi’s integrated information; distinct from the
ODTOE @

L half-step of the cycle; objective reduction
corresponds to one ¢

O observation operator

v fixed point of the self-observation loop
(consciousness)

B cognitive coherence, B=F - E - (1 —0) - Aexp

Aexp experience-and-memory component in the structure
of B

Sent(pa) entanglement entropy of a level; Sent(pg) oc ¢~ 144

Ssys system coherence in the law 7" = Tj /(1 — Sgys)™

Seonn(A) collective coherence of a group of observers A

O=(B,AH) observer as a triple

d recursion depth (structural level of nesting)

dest(t) effective (operational) depth across states; an axis
distinct from the structural d

[0 refined observation operator, O(0) = O’ (reflexivity)

G(d) level-aware binding floor, G(d) = (7 — 3)2p ¢l

Smax per-cycle ceiling of closure coherence,
Smax =1 (7.[. _ 3)2

Srec threshold of content recovery (weak-indestructibility
theorem)

Onmeta egregore — meta-observer of a group,
Ometa = (Bmeta; Ameta; H, meta)

Plestr destructive collective probability,
Pestr = 1 — Hl(l - O-ik)

© golden ratio, ¢ = (1 + v/5)/2

(mr — 3)2 spiral gap of the loop, (7 — 3)% =~ 0.0200

The cosmological constant A is not introduced in the work; the boundary of the
collective cluster is described through the quantities S and Sireshold-

III. THE HIERARCHY OF OBSERVATION: PENROSE AND
ODTOE RECURSION

The Orch-OR programme places the source of the discrete moment of awareness in
the coherent quantum dynamics of the tubulin subunits of microtubules, interrupted
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by objective reduction [2, 6]. Orch-OR (Orchestrated Objective Reduction) is the
Penrose-Hameroff theory linking consciousness to quantum processes in neuronal
microtubules: a gravitationally induced collapse of the quantum state (objective
reduction, OR) is orchestrated (Orch) by the cytoskeletal structure and gives rise to
discrete moments of conscious experience. A substantial objection remains Tegmark’s
argument [18] concerning thermal decoherence: the characteristic time of coherence
loss in the warm, wet environment of the brain turns out to be many orders of
magnitude shorter than the neurophysiologically relevant scales, which casts doubt on
the possibility of a macroscopic quantum superposition at the level of the neuron. We
register this objection in a single sentence and thereafter do not rely on any concrete
quantum mechanism: the ODTOE superstructure remains agnostic to the physical
realization of reduction (see Section IX).

The principal observation is that the architecture of the brain is multi-level, and
each level repeats the same motif of local observation. In the terms of ODTOE the
recursion level d is a scale parameter, the architecture remaining invariant across it [3].
This makes it possible to map the anatomical strata of the nervous system onto discrete
values of d:

Level d Brain structure Role in the loop ¢

dy microtubule / tubulin domain elementary fixed point ¥},
do+1 synapse, dendritic tree local iteration of @

do + 2 neuron stable cluster of iterations
do + 3 neuronal assembly coherent group Sgys

do + 4 cortical column, area nested meta-iteration
dop+5 cortex as a whole carrier of the subject’s ¥*

The Penrose hierarchy here receives a precise place: the levels of the brain are
the recursion levels d, connected by the single operator ®. The discrete moment
of awareness, which Orch-OR associates with an episode of reduction, is in our
superstructure identified with a single half-step . of the cycle ® = ; o O (Section IV).
Such a mapping preserves the substantive core of the Penrose programme (the
hierarchical character and the discreteness of the act of awareness) and places it within
a recursive structure whose single operator ® acts on every scale without a separate
postulate.

Two axes denoted by the letter d should be separated here. The recursion index
d of Sections III-V denotes the structural nesting within one subject (microtubule —
cortex); the effective depth d(¢) (Section VII) denotes the subject’s operational depth
across states — sleep, trance, altered states — a different axis that shares the symbol
d only by the analogy of «recursion depth» [19]. The ODTOE corpus sets an oscillation
of the operational depth across the sleep—wake cycle:

degt(t) = do + Ad - f(t),  f(t) = (1 —cos(2nt/T)), T =24h. (1)



In () wakefulness corresponds to dest = dy + Ad, deep sleep to a value desr < do,
and transitional and altered states to intermediate values of dq¢. The effective depth
deg is a state-dependent axis and does not enter the binding floor G(d) (Section V):
G/(-) takes only the structural depth d. The epistemic status of the oscillation () isa
hypothesis.

It is essential that multi-level organization in this picture follows of necessity,
without an additional assumption. The invariance of the loop ® with respect to the
depth d means the following: if a stable fixed point forms at some scale, then on
neighbouring scales the same mapping ® acts, and under suitable stability conditions
(Banach contractivity or Schauder compactness of the image [3]) fixed points form
there as well. The microtubule as an elementary fixed point ¥}, serves as an «atom»
for the synaptic level; stable configurations of synapses form a neuron; neurons
form assemblies. Each stratum acts as a building block for the next while remaining
internally structured. Such nesting explains why the Penrose programme is compelled
to postulate a hierarchy: the hierarchy follows directly from recursive self-similarity
as a consequence of the depth-invariance of ®.

We also note the limit of applicability of the mapping. The anatomical strata of the
nervous system do not form an ideal geometric progression in d; the table above sets a
working correspondence in which the level number serves as an index of nesting order,
while the exact scale factor is left to the quantitative embedding. The quantitative form
of the embedding is introduced in Section V; here only the qualitative isomorphism
«brain level <+ recursion level» is fixed.

IV. CONSCIOUSNESS AS A FIXED POINT U* = &(*)

The central identification of the work is formulated as follows: consciousness is a
stable fixed point of the self-observation loop.

U =0T,  d=100. (2)

The existence of the fixed point is established in the ODTOE corpus and is here
taken as a ready result. If the mapping ® is contractive on a complete metric space
of configurations, the fixed point exists and is unique by the Banach theorem; if the
image of ® is compact and the convex support is closed, existence follows from the
Schauder theorem [3]. We cite this foundation and do not reproduce the proof anew.

Equation () decomposes one beat of the loop into two half-steps: the observation
operator O carries the field of potential states into a configuration, and the half-step
. closes the cycle, returning the updated state to the original space. The composition
® = 1 o O specifies a full turn:

d=100. (3)
The stability of the fixed point means that small perturbations J¥ decay under

the action of the iterations of ®. The corpus shows that complete closure Sgs = 1
is unattainable [1], so the residual gap 6% = ®(¥) — ¥ persists and generates the next
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beat. At the level of consciousness this gap corresponds to the continuous succession
of states of the subject: each act of awareness is a further iteration that brings the
system closer to U* while never coinciding with it completely.

The identification of the fixed point ¥* with phenomenal experience is the
substantive core of the proposed theory of consciousness. This is a statement of the
ontological level (L3 in the sense of the distinction [1, 12]): it concerns what the ®-
iteration fixes as experienced. We introduce it as a hypothesis.

Hypothesis H-1 (ontological level L3). The phenomenal experience of the subject is
the experiencing of a stable fixed point U* of the self-observation loop at the recursion
level corresponding to the cortex. Conventional characteristics (the type of modality,
the content of perception) belong to level L1; the invariant structural relations within
U* belong to level L2; the identification «U* <> phenomenal» itself belongs to level L3
and has the character of a hypothesis open to revision.

Such a stratification keeps the theory from a category error in which a conventional
description of a state is conflated with its invariant structure or with its ontological
status [1]. The further sections make precise how exactly the half-step . is connected
with objective reduction (Section IV continues into V through the ¢-embedding), and
how predictive coding realizes the O component (Section VI).

Hypothesis H-1 fixes the locus of phenomenal experience at the cortical level,
leaving open the question of what distinguishes an observer that has experience from
an observer that merely carries out observation. For this distinction the ODTOE corpus
introduces the self-observation of observation — the operator folded back on itself [20]:

~ ~ ~

0(0) = 0. 4)

The operation () expresses reflexivity: the observer observes its own act of
observation, which yields a refined operator (/. Among observers that sustain a
stable fixed point ¥* (the substrate of coherence-completeness, Section VI.1), the
phenomenally conscious ones are those whose recursion depth suffices for O(O).
A thermostat or an amoeba possess a degenerate U* and remain at the level of
observation without the reflexive fold. Reflexivity O(O) increases gradually with
recursion depth: it expresses the degree of an observer’s metacognitive unfolding
and takes intermediate values along the hierarchy of levels. The operation (@) is an
additional gate built over the substrate of coherence-completeness, and it keeps the
U*-criterion of Hypothesis H-1 in force.

Hypothesis H-1 is thereby refined: phenomenal experience attaches to U* precisely
at those recursion levels that support O(O). This supplies a principled reason why
the locus of experience is the cortex: the cortex is the level at which the reflexive
fold O(O) becomes available [20]. The notation O(O) = O’ is a shorthand; a rigorous
formalization of the reflexive operator remains an open task [20]. The epistemic status
of the operation (@) is a hypothesis with open formalization (a level adjacent to L3).



IV.1. Objective reduction as the half-step .

Penrose’s objective reduction [6, 8] introduces a discrete moment at which a quantum
superposition passes into a definite state under the action of a gravitational criterion.
In the ODTOE superstructure this moment is identified with a single half-step ¢ of
the cycle (B (I) the act of reduction closes half of the loop @, carrying the result of
observation O back into the space of potential states.

The phase ratio of the half-step is a dimensionless quantity. In the ODTOE
corpus, under the structural identifications of the time scales, the exact relation is
established [1]:

C TML ™

— == — 5

=3 (5)
where the numerical value is 7/2 = 1.5707963267948966 ... (computed to

50 significant figures: 1.570796326794896619231321691639751442098584699687553).
Geometrically 7/2 is a quarter of the full turn 27 of the loop ®, which corresponds
exactly to one transition O — , that is, half of the cycle ® = . o O. We emphasize
the epistemic status: the relation (@) is dimensionless and is a structural invariant
(L2); its value is fixed by the geometry of the loop [21] and makes no claim to derive
a dimensional quantity from 7 and ¢. The half-step time ny, = 7h/(2m.c?) and the
Compton length A\, = i/(m.c) yield the same ratio c nyi,/\. = 7/2 [21]; both quantities
are intrinsic scales of the loop geometry and are not derived from 7 and ¢ apart from
a dimensional anchor (level L2).

Separately we fix a limitation essential for the correctness of the theory. The
characteristic time scale of objective reduction, estimated in Orch-OR at a value of
order 25 ms [2], is in our superstructure not derived from 7 and . Any attempt to obtain
a dimensional value of time from dimensionless constants would be methodologically
incorrect: a dimensional quantity cannot be obtained from dimensionless numbers
without an explicit scale anchoring [1, 3]. The estimate of 25 ms is therefore adopted
as a phenomenological anchor (a hypothesis), borrowed from neurophysiology, and
carries the status of an anchor throughout — never that of a result derived from 7 + (.
The dimensional time and space scales of the levels carry their own anchors (Section V,

equations (B) and (@))

V. THE ¢-FRACTAL EMBEDDING OF THE BRAIN’S
LEVELS

The hierarchy of the brain is described as a p-fractal embedding of the operator ®:
each anatomical level is the result of an n-fold iteration ®" relative to the base level
dy. The time and space scales of the levels are set by the ¢-scaling established in the
corpus [10]:

TdITO'SOda (6)



Ry = Ry - SOd- (7)

In equations (B) and (@) the quantities 7y and R, are the dimensional anchors of the
base level d, (for example, the characteristic time of a tubulin domain and its linear
size). These anchors fix the scale; the exponent ¢? specifies the dimensionless law of
embedding. The dimensional values 7; and R, are obtained only with 7y, R, given and
are not derived from 7 and ¢ by themselves.

The hierarchical organisation of 7; has independent empirical grounding: the
cortical hierarchy is established anatomically from laminar connectivity patterns [22],
and the hierarchy of intrinsic cortical timescales has been measured directly — sensory
areas exhibit short, prefrontal areas long characteristic times [23]. This grants the
hierarchy itself the status of an established fact; the specific ¢o-multiplier between
levels remains a theoretical prediction (§VIII). Scale-invariant (1/f) organisation of
neural activity is established across all levels — from membrane potential to EEG and
fMRI [24], which supports the self-similarity of the architecture. A clarification is in
order: scale invariance denotes the absence of a privileged temporal scale and by itself
does not fix the specific ¢ ratio between levels.

The inter-level connection is described by the entanglement entropy, which decays
according to the p-law [10]:

Sent(ﬂd) X 907‘Ad|- (8)

The relation (@) means that neighbouring levels of the brain are connected more
strongly than distant ones: the microtubule and the synapse (JAd| = 1) are entangled
by a factor ¢! ~ 0.618, whereas the microtubule and the cortex as a whole (|Ad| = 5)
are entangled by a factor ¢=° ~ 0.0902. The connection decays exponentially while
remaining nonzero, which secures the integrity of the subject while preserving the
autonomy of the levels. This law explains why coordination in the nervous system
remains predominantly local (neighbouring strata), while global integration requires
special long-range pathways: the direct ¢o-connection between distant levels is small.

The ¢-embedding gives the Penrose hierarchy a quantitative form. The
discreteness of the levels (microtubule, neuron, assembly, cortex) corresponds to
integer values of d, and the self-similarity of the architecture at each level follows from
the invariance of the loop ® with respect to d [3]. Each level reproduces the motif of
local observation on the scale set by the factor <.

The law (@) also provides a mechanism for perceptual binding. The unity of the
conscious image requires that the features processed at different levels of the hierarchy
(a contour on one stratum, colour on another, motion on a third) combine into a single
configuration. Within the p-embedding this combination rests on the residual inter-
level entanglement: neighbouring levels are connected by the factor ¢!, which is
strong enough for local integration. The binding of features separated by |Ad| levels is
weakened by the factor =12 and for large |Ad| direct integration is hindered. Hence
the necessity of a return to the single fixed point U* of the subject (the cortical level),
which gathers the results of processing of the underlying levels into a coherent whole.
The residual gap (7 — 3)?, irremovable under any iteration of the loop [15], sets a



lower bound on the fraction of failed binding events; this consequence is quantitatively
formulated in Section VIII.

The law () makes it possible to refine this lower bound by level. The ODTOE corpus
introduces a level-aware binding floor, in which the spiral gap is scaled by the same -
law as the inter-level entanglement [25]:

G(d) = (1 — 3)? 1470, )

The quantity G(d) is the gap (7 — 3)? multiplied by the entanglement factor (—24
of (@): the same law, pinned to the structural depth d. Binding within a single level
(|d — dy| = 0) carries the full gap (7 — 3)?, whereas the binding of features separated
by |Ad| levels carries the reduced floor G(dy + 1) ~ 0.0124. The dual quantity is the
per-cycle ceiling of closure coherence:

SmaX — 1 — (1 — 3)? ~ 0.9800. (10)

The value is computed to 50 significant figures: Smax =
0.97995152044940081194136929980086616986931698900984.  The ceiling (.) dlffers
from the coherence B and from the norm ||¥||: it sets the limiting fraction of loop
closure per cycle. Both quantities are held at the status of a testable prediction, like the
p-embedding (Section IX): G(d) and S™* are dimensionless and observer-invariant
(level L2), while the interpretation of GG(d) as a binding floor has the character of a
derived hypothesis, on a par with prediction P1.

VI. FRISTON’S PREDICTIVE CODING AS THE O
COMPONENT

The free-energy principle [4] describes the brain as a system that minimizes variational
free energy — an upper bound on the surprise of sensory inputs. Hierarchical predictive
coding realizes this minimization through a cascade of levels, each of which predicts
the activity of the one beneath it and corrects the prediction by the prediction
error [26]. In the terms of ODTOE the minimization of free energy is naturally
identified with the O component of the loop (@) the observation operator O carries
the field of potential states into a definite configuration, and the gradient descent on
free energy sets the direction of this transfer towards the fixed point ¥*.

A

O: Vr— argm}%n]—"(R), F —min & U — U* (11)

where F denotes the variational free energy of the configuration R. The
relation () reads as follows: the minimization of free energy is the dynamic
expression of the approach to the fixed point. The full cycle of awareness is then
composed of the O half-step (prediction and correction, minimization of F) and the
¢ half-step (closure, reduction to a definite configuration, Section IV.1).

Here it is necessary to remove a collision of notation essential for consistency with
the literature. The integrated information of Tononi’s theory is denoted &yt [5] and
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measures the degree of irreducibility of the informational structure of a system to the
sum of its parts. The ODTOE operator ¢ is a different object: it is the self-observation
mapping ® = ¢ o O, whereas @7 is a scalar measure. The coincidence of the symbol
® in the two theories is accidental; to avoid confusion we supply Tononi’s measure
throughout with the subscript IIT. A substantive connection between them is possible:
a high &7 of a system corresponds to the stability of its fixed point ¥*, since irreducible
integration hinders the disintegration of the loop into independent subsystems. The
exact form of this connection remains an open question.

The reconciliation with the quaternionic description of cognitive coherence [12] is
carried out along the «state or operator» line. The cognitive coherence of an observer
is a multiplicative function of four components:

B=F-E-(1-0)-Aep, (12)

where F' is focus (concentration of attention), F is emotional consistency, (1 — o)
is internal consistency, and A, is the experience-and-memory component. The
four-component structure () is isomorphic to a quaternion [12]: the product
vanishes when any component vanishes (the weak-link property), which corresponds
to the loss of an orientation degree of freedom. The fixed point ¥* is a state —
a fixed configuration experienced by the subject. The quaternion ¢g, built from
the coherence (), is an operator: it sets the orientation of the observer in the
space of configurations and realizes the action of O [12]. These descriptions are
complementary: ¢p orients the observer, ¥* fixes the state attained. Predictive coding
acts as the dynamic mechanism by which the orientation ¢z leads the state towards
U*, Each act of prediction correction changes the components of B, that is, rotates the
observer’s quaternion, and the stream of consciousness appears as a sequence of such
rotations ¢g(t), ¢s(t + dt), . .. converging to the stable orientation of the fixed point.

This sequence of rotations ¢p(t) is a reading of the stream of consciousness as
parallel trajectories of the loop: competing configurations unfold jointly, and their
convergence to a single orientation is set by the length of the feedback cycle 7¢yce [3].
The epistemic instance of the same structure is the probability of reframing:

Preframe = 1_H(1_pz’)- (13)

%

The form 1 —[[,(1—x;) serves as a structural template of OR-aggregation; the three
quantities Peopn, Piestr, Preframe () share this structure with different content of the
contributions: constructive (x = B}, Section VII), destructive (z = ¢, Section VII),
and epistemic (z = p;, here). The form 1 — [[,(1 — «;) is an upper estimate under the
approximation of independent contributions; the correlation correction remains open.
The template belongs to level L2 (a structural form), and the caveat of independence
carries the discipline of provenance.
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VI.1. The quaternionic minimality of the observer

The four-component structure of the coherence () admits a structural explanation of
why the observer is described by exactly four degrees of freedom. The quaternion [12] is
the minimal algebra that realizes an orientation in the space of configurations without
degeneracy: three parameters are insufficient, because parametrizing a rotation by
three angles produces an alignment of axes (gimbal-lock) at which one rotational
degree of freedom is lost. Four components specify a minimal non-degenerate
orientation in which such alignment is excluded. This is the substrate answer to why
the coherence B factors into exactly four multipliers: focus, emotional consistency,
internal consistency, and experience are the four components of a single observer
quaternion ¢p (also written ¢, in [12] as the realization of the operator 0).

The modulus of the observer quaternion yields one further reading of the self-
observation operator:

® =gpogp=lgs|* = B (14)

The product of the quaternion with its conjugate equals the squared modulus
lgs|> = B2, and a stable fixed point U* exists when |¢g| = 1, that is, under full coherence
of all four components [12]. Full coherence |¢z| = 1 is a necessary condition for a
stable U* at any level of observation: the vanishing of any component of B annuls
the product and destroys the fixed orientation on which the loop rests. This is the
substrate of coherence-completeness — it sets the conditions under which the loop is
able to close into a stable point at all, and by itself remains a condition for the existence
of ¥*, shared also by observers without phenomenal experience (Section IV).

The identity () is a reading through the modulus of the same cycle ® = . 0 O:
the form ® = , o O remains primary, while & = |gz|*> = B? expresses its norm at the
level of a single observer, where the conjugate quaternion gz plays the role of the half-
step ¢. The identity () is level-local: it fixes the coherence of a single observer at
the cortical level; for a meta-observer (Section VII) a separate norm |gmeta| would be
required, which lies beyond the scope of the present work. The epistemic status of the
identity () is a structural invariant (L2): it is an algebraic relation of the modulus
that introduces no new dimensional quantity.

VII. THE COLLECTIVE FIELD OF CONSCIOUSNESS

The ODTOE corpus considers multi-observer systems in which individual coherences
combine into a collective one [17]. Let us transfer this apparatus to the consciousness
of a group. Let a group A consist of n observers with individual coherences B;. The
degree of agreement of the group is measured by a coherence metric that penalizes
the spread of individual values:

2

1<j
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The metric () equals unity when the coherences of all members of the group
coincide and decreases as they diverge. This quantity plays the role of the system
coherence Sy for the collective subject: the closer S is to unity, the more stable
the common fixed point of the group and the longer it persists according to the law
T =To/(1 = Ssys)™ [1]-

The collective probability of actualizing the common configuration is set by a
normalized superposition:

Pon=1-]] (1= B}), (16)

%

where the exponent £ characterizes the degree of nonlinearity of the contribution
of a single observer. Formula () is carried over from the operator description of the
collective observer [17, 27]. It has the saturation property: as the number of agreeing
observers grows, the product on the right tends to zero and P, tends to unity. A group
of high coherence actualizes the common configuration almost with certainty.

The collective coherence S, (A) sets the boundary of the consciousness cluster at
the group level. By analogy with the interpretation of the cosmological horizon as the
boundary of a level’s coherence cluster [3], the horizon of the collective subject is the
surface on which S falls below the threshold Sireshold:

0A = {ZL’ : Scoll(x) = Sthreshold } (17)

Beyond this boundary the configurations of the observers diverge, and the common
fixed point of the group is not sustained. The relation () uses solely coherence
quantities; the cosmological constant A is not invoked to describe the boundary. The
collective field of consciousness thereby acquires a structure isomorphic to the field
structure of the recursion levels: the group is a meta-observer whose fixed point ¥ is
stable within a cluster of high S.j.

The existing collective fixed point U* is a meta-observer — an egregore Ometa =
(Bmeta, Ameta; Hmeta), €mergent for a sufficient number and agreement of the group
members [19]:

Ometa = 5({01})7 n > Ner, Sgroup > Sthr- (18)

Alongside the constructive collective probability Py () the corpus introduces its
mirror, the destructive probability of an anti-coherent cluster [19]:

Prsr =1- [ (1= 0f). (19)

)

The emergence () sets the condition for the appearance of the meta-observer.
In () the quantities o; are the anti-coherence components of the individual members,
whereas P, is assembled from the coherences B;: the two formulas share a structure
with opposite content of the contributions. The egregore components Byt and the
anti-coherences o; belong to the group scale and differ from the coherence B of an
individual observer; the identity ® = B> () remains level-local and does not extend
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to the meta-observer in the present work. The epistemic status of the egregore and of
the formula () is a hypothesis.

VIII. FALSIFIABLE PREDICTIONS

The theory formulates testable consequences. The primary prediction concerns the
statistics of binding.

Prediction P1 (primary). The fraction of failed perceptual-binding events (events in
which separate features do not combine into a single conscious object), as the system
approaches a stable fixed point, tends to the spiral gap:

Neail — (m — 3)% =~ 0.0200, (20)

where the value of the gap is computed to 50 significant figures: (7 — 3)? =
0.0200484795505991880586307001991338301306830109901557.  The gap (v — 3)? is
dimensionless and in ODTOE reflects the irremovable impossibility of complete
closure of the loop [1, 15]. The prediction (@) is specific to the brain as an observer:
it asserts that even under optimal conditions the residual fraction of unbound events
does not fall below ~ 2.00%. The status of the quantity is derived and at the same
time hypothetical — the gap is derived in the corpus, while its identification with the
fraction of binding failures is proposed here as a testable hypothesis.

Prediction P1 is refined by the level-aware floor (E). The flat gap (7 — 3)? of
prediction P1 is the value G(d,) at the binding level |d — dy| = 0 — the maximum of the
family; the cross-level cases carry the reduced G(dy + Ad) (for example, G(dy + 1) ~
0.0124). The flat 2% floor thus answers to binding within a single level, while the
binding of features separated across the hierarchy carries the reduced floor G(d) =
(7T _ 3>2¢—|Ad|.

Prediction P2 (secondary). The phase ratio of objective reduction equals 7/2
(formula (@)). This is a dimensionless consequence: the ratio of the duration of the
minimal beat of reduction to the naive estimate of the transition time equals 7/2 ~
1.5708. The test consists in measuring the relative duration of the discrete episodes of
awareness — the ratio of successive episode lengths, a dimensionless quantity — and
comparing it with the predicted dimensionless factor.

P3 (secondary prediction). The ratio of neighbouring characteristic level frequencies
approaches . This ratio has been independently reported for the classical EEG
bands [28]: neighbouring frequencies form a geometric series with ratio ~ 1.618, and
the mechanism rests on ¢, as the “most irrational” number, minimising parasitic phase
synchronisation between rhythms. This result is consistent with equation (@). Status
of P3: a testable prediction with partial empirical support.

Prediction P-state (secondary). The fractal dimension of cortical networks tracks
the subject’s state: a minimum in deep sleep, a maximum at peak attention — as an
operational correlate of the effective depth deg(¢) (). This is a separate prediction and
not a re-parametrization of the binding floor G(d): it concerns the state-dependent
axis degr, whereas G(d) is pinned to the structural depth d. The state-dependent
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depth degr describes the stability of the state, and the weak indestructibility of content
(Section IX) describes the persistence of experiential content: both pictures co-
describe sleep as complementary while remaining independent. Status of P-state: a
testable prediction.

Both predictions are formulated in dimensionless form, in agreement with
the architectural principle of the corpus: ODTOE predicts structural ratios and
dimensionless combinations, whereas absolute dimensional values require an
independent scale anchoring [1, 3]. This distinguishes the testable core of the theory
from phenomenological anchors such as the 25 ms estimate, which are borrowed from
experiment and make no claim to the status of a derivation.

IX. DISCUSSION AND LIMITATIONS

The proposed theory of consciousness rests on the totality of the concepts established
in the ODTOE corpus and adds to them a brain instantiation. It is essential to outline
its boundaries.

First of all, ODTOE postulates no mechanism of quantum consciousness. The
ODTOE superstructure is agnostic to the concrete physical realization of reduction:
the identification of the moment of awareness with the half-step . holds regardless
of whether reduction is realized by the Penrose gravitational criterion, by thermally
induced decoherence, or by classical nonlinear dynamics. Tegmark’s objection [18]
about the short decoherence time in the warm environment of the brain is directed
against the concrete quantum mechanism of Orch-OR and leaves the structural core
of the present work untouched. The Orch-OR programme remains contested [2,
29]; the empirical status of quantum effects in the cytoskeleton is under active
investigation, including recent data on ultraviolet superradiance in tryptophan
networks of microtubules [30]. Our superstructure uses only the substantively neutral
elements of the programme — the hierarchical character and the discreteness of the
act of awareness.

Second, the key identification «fixed point <> phenomenal experience»
(Hypothesis H-1) has the status of an ontological hypothesis (L3) and is not
derived from simpler premises. The theory explains the structure and dynamics
of the conscious process, leaving open the question of why a stable fixed point is
accompanied by experiencing. In this sense the work shares the «hard problem» with
other structural theories of consciousness.

IX.1. The hyletic layer as a candidate substrate of content

The picture set out above fixes the form of experience — that experience is unified
and oriented: the quaternion ¢z and the operator O set its structure and orientation.
The question of the qualitative content of experience (what it is like to experience)
remains a separate one. The ODTOE corpus offers the hyletic layer [31] as a candidate
substrate of content, corresponding in Husserl’s phenomenology to the hyle — the
sensory matter of experience. The mapping proceeds along the noesis-noema line:
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the act of observation (noesis) corresponds to ¢ and O, the content (noema) to the
hyletic layer; the triple (B, A, H) holds both sides.

The persistence of content in the absence of conscious unfolding is described by
the weak-indestructibility theorem [31]: the norm ||¥||3 is conserved under iteration
of ® even when the classical projection vanishes, 7(¥) — 0, and recovery of content
is possible at the threshold S;; > Sie.. This gives a structural reading of the persistence
of experiential content through dreamless sleep and anaesthesia: the content is
not drawn into unfolding while remaining within #. Weak indestructibility (the
persistence of content) and the oscillation of d¢ (the stability of the state, Section VIII)
are complementary descriptions of sleep that remain independent.

The status of the hyletic layer is a candidate (level L3): the hard problem
(Hypothesis H-1) extends also to the question of the content of experience, and the
hyletic layer is offered here as a candidate substrate of qualia, open to revision. A full
treatment of the hyletic layer and of the weak-indestructibility theorem is given in [31].

Third, the mapping of the anatomical levels of the brain onto discrete values
of d (Section III) is a working scheme and a first-order correspondence. Biological
strata do not form an ideal ¢-geometric progression; the law @) sets an idealized
embedding from which real nervous tissue deviates. Empirical verification of ¢-scaling
remains a task for neurophysiology. Partial support for the ¢ ratio of frequencies
is already available [28]; at the same time, claims about the golden ratio in biology
have historically been prone to over-interpretation, so we keep the p-embedding at
the status of a testable prediction.

Finally, we note the methodological discipline of provenance. All dimensional
estimates (the characteristic time of reduction, the scales 7y, R,) are marked as
phenomenological anchors or hypotheses and are nowhere presented as derivations
from 7 and ¢. The dimensionless results — the phase ratio 7/2 () and the gap
(r — 3)? (@) — are structural invariants of the corpus and form the testable core of
the theory.

X. CONCLUSION

The work has shown how the principle of recursive self-similarity of ODTOE explains
the hierarchical organization of the brain and how a theory of consciousness follows
from the totality of the corpus concepts. Consciousness has been identified with a
stable fixed point ¥* = ®(U*), whose existence is established in the corpus through
the Banach and Schauder theorems [3]. The hierarchy of the nervous system has
been interpreted as a o-fractal embedding of the operator ® across recursion levels
d with the inter-level connection Sen(pg) o< 29, The Penrose objective reduction
has received an interpretation as the half-step . of the cycle ® = . o O with the
dimensionless phase ratio /2. Friston’s predictive coding has been identified with the
O component of the loop, and the integrated information ®;r has been delimited from
the operator ®. Collective consciousness has been described through a normalized
superposition of coherences and the cluster boundary S.. Falsifiable predictions have
been formulated: the fraction of failed binding events tends to (7 — 3)? =~ 0.0200, and
the phase ratio of reduction equals 7 /2. The theory has been presented as an extension
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of the work [3]: the established apparatus of the fixed point and of ¢-fractality has
been applied to a concrete realization in the nervous system, without rediscovering its
foundations.
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