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We develop a single covariant transport principle that spans nonrelativistic Brownian motion,
relativistic dissipative hydrodynamics, heavy—ion anisotropic flow, and black—hole horizon dynam-
ics [1-6]. The framework is built on a physical scalar ordering field T'(z*) whose gradient se-
lects preferred directions and whose Hessian governs admissible microscopic support [7-10]. The
central mechanism—the Hessian flip—maps negative—curvature directions of T' (microscopic stabi-
lization corridors) into enhanced macroscopic dissipation channels [11-14]. This yields a covariant
anisotropic constitutive law that is hyperbolic, entropy producing, and regularizing, providing a geo-
metric closure for Navier—Stokes—type evolution and its membrane-paradigm dual [15-19]. The same
ordering geometry deforms the path—integral measure, producing a “yaw” of propagator weights and
an explicit derivation of Tsallis non—extensive statistics (¢ > 1) from diffusion on a curved T back-
ground [20-24]. We connect these structures to quantitative heavy—ion observables (CMS vz (pr)
and ALICE Rpg(pr)) [25-29] and formulate theorem—level horizon results, including a Regular Core

Theorem and a Sub-Extremal Spin Theorem [30-34].

I. I. INTRODUCTION

Irreversible transport, persistent anisotropy, and long—
range coherence appear across physical systems that oth-
erwise share no common scale, constituents, or effective
description: a micron—scale tracer undergoing Brown-
ian motion [1,2], a quark—gluon plasma exhibiting sus-
tained anisotropic flow [3-6], a galactic disk maintain-
ing flat rotation curves over decades in radius [7-9], and
a black—hole horizon behaving as a viscous, dissipative
surface [10-13]. Standard theoretical frameworks treat
these phenomena as fundamentally distinct. Brownian
motion is modeled as stochastic forcing around isotropic
equilibrium [1,2,14]. Relativistic hydrodynamics is closed
through isotropic constitutive relations whose parabolic
structure produces well-known causality and regularity
pathologies [15-18]. Galactic dynamics are reconciled
phenomenologically through additional mass components
or modified force laws [7,19-21]. Horizon thermodynam-
ics is treated as an analogy or semiclassical limit, intro-
ducing entropy, temperature, and the information para-
dox as emergent constructs [10-13,22-24]. Despite their
technical success, these approaches share no common or-
ganizing principle.

What recurs empirically across all of these regimes,
however, is not merely dissipation or equilibration, but
asymmetric irreversibility: transport; by “transport” we
mean the manner in which motion, influence, and order-
ing propagate through a system as it evolves in time.
In ordinary systems this propagation is isotropic and
short-ranged, but in the chronoscalar framework it be-
comes directionally biased: evolution preferentially pro-
ceeds along specific admissible directions set by the or-
dering field, producing correlations that persist far be-
yond what would be expected from local interactions or
naive causal estimates [3-6,25], statistics that are ro-
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bustly non—Gaussian [26—29], and harmonic structure
that survives averaging over microscopic detail and sys-
tem size [30-32]. These features are not incidental. They
point to a shared constraint that is geometric rather than
dynamical, and global rather than emergent.

In this work we identify that constraint as a physically
real, asymmetric scalar ordering field T'(*) [42]. Unlike
conventional treatments in which time is a passive param-
eter coordinating evolution [33], the chronoscalar field is
an active geometric structure whose gradient VT parti-
tions admissible motion in spacetime. The asymmetry
of T is primordial: it is not imposed by boundary con-
ditions, entropy production, or coarse graining [14,34],
but exists prior to dynamics. Any physical process that
unfolds in time must do so along trajectories that are
compatible with this ordering geometry. Irreversibility is
therefore not a consequence of microscopic randomness;
it is the macroscopic expression of admissibility under an
asymmetric temporal manifold.

Within this framework, forces do not generate struc-
ture. Instead, structure emerges because admissible tra-
jectories are geometrically filtered. At small scales this
filtering appears as biased diffusion and non—extensive
statistics [26-29]. At intermediate scales it produces
anisotropic transport, nematic ordering, and persistent
collective flow [3-6,25,35]. At galactic scales it mani-
fests as phase—locked orbital coherence and flat rotation
curves [7-9,30,31]. At horizon scales it enforces viscous
behavior, finite invariants, and limits on extremal spin
[10-13,36-38]. These are not separate mechanisms but
scale—dependent projections of the same chronoscalar ge-
ometry.

The decisive object governing these projections is the
curvature structure of the ordering field

T through its Hessian. The sign here is not a statement
about “negative time.” It is the sign of the projected
second variation of

T that determines whether nearby admissible contin-
uations focus or defocus when displaced transversely to
the ordering advance. In concave sectors of the projected
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Hessian, neighboring continuations are geometrically fo-
cused into a common channel: dispersion is suppressed
because offsets are pulled back toward the same admis-
sible track. In convex sectors, neighboring continuations
separate and leak into additional degrees of freedom, en-
abling enhanced relaxation and dissipation along those
directions [39-41]. Crucially, this curvature does not
act uniformly across scale. A geometric sign inversion—
the Hessian flip—maps stabilization directions at mi-
croscopic scales into dissipation channels at macroscopic
scales. This flip is not a dynamical instability and does
not introduce new degrees of freedom; it is a projection of
an existing ordering structure into orthogonal admissible
subspaces as phase accumulation saturates.

A direct consequence of this geometry is the existence
of massive, non—propagating standing modes in the lon-
gitudinal sector of T. These modes encode a global reg-
istry and remain phase-locked across the system. En-
ergetically, they represent a bound reservoir: energy is
concentrated and held in constrained form rather than
transported or radiated, becoming observable only when
coupling or perturbation allows release. Observable dy-
namics arise only through transverse readout channels
activated at Hessian sign reversal. Because corridor oc-
cupation is quadratic in amplitude, this projection pro-
duces mandatory harmonic doubling, yielding fixed spec-
tral ratios that are independent of scale, composition, or
environment [30-32]. The same mechanism underlies the
appearance of Tsallis—type heavy tails in diffusion [26—
29], persistent v9 harmonics in collider systems [3-6], and
the universal 2:1 frequency structure observed in galactic
rotation—curve residuals.

Gravity, in this view, is not a force transmitted by ex-
change particles nor a curvature of spacetime sourced by
stress—energy [19,20]. It is the macroscopic manifesta-
tion of admissible motion under chronoscalar ordering.
The longitudinal standing sector stores global geometric
registry, while transverse excitations act as photon—like
phase carriers that transmit orientation updates without
transporting the stored data. Apparent attraction, col-
lectivity, and dissipation are all readouts of this geometry
rather than primary causes. In the framework, what is
conventionally described as attraction is not a primitive
interaction. It is the observational read-out of a standing
ordering structure. Before any apparent infall or conver-
gence occurs, the system establishes a global registry: a
phase-locked standing configuration that defines which
continuations remain admissible. Motion then appears
to “fall inward” only because transverse continuations
are progressively excluded, not because a force pulls tra-
jectories together. Infall from Hessian mechanics (CFT
narrative)

In Chronoscalar Field Theory, infall does not begin
with a pull or an acceleration. It begins with ordering
advance. The ordering field

T advances all configurations forward, and at each step
that advance must be resolved into admissible continu-
ations. These continuations are not arbitrary: they are

weighted and filtered by the local curvature structure of

T, encoded in its Hessian.

As mass—energy accumulates in a region, the ordering
field does not steepen uniformly. Instead, its second vari-
ation develops structure: certain transverse directions
become concave under projection. This concavity does
not reverse time or halt motion. It changes how nearby
admissible continuations respond to displacement. In
concave sectors of the projected Hessian, small transverse
deviations are not amplified; they are geometrically redi-
rected back toward the same continuation channel.

This is the onset of infall.

What appears macroscopically as inward motion is, at
the microscopic level, a progressive loss of transverse ad-
missibility. Trajectories are not pulled inward; rather,
the ordering geometry ceases to support lateral continu-
ation. Each step forward in

T offers fewer viable directions than the step before.
Motion persists, but it persists only along the remaining
longitudinally compatible channels.

As this filtering repeats, configurations appear to con-
verge. Distances shrink not because space is contracting
locally, but because the space of admissible futures is
collapsing onto a lower-dimensional set. Infall is there-
fore the observational signature of Hessian focusing: a
regime in which the projected curvature of the ordering
field causes admissible continuations to align.

Crucially, this process is inherently standing. The
concave Hessian sectors establish a phase-locked registry
that spans the region. Once established, this registry
does not propagate or radiate; it constrains. Energy en-
tering the region populates this standing structure, in-
creasing its stiffness, but does not change the fact that
infall is governed by admissibility rather than force.

When the curvature structure flips sign in certain
projections—the Hessian flip—this same geometry that
previously suppressed dispersion now enables controlled
leakage and dissipation. But infall itself begins earlier,
at the moment transverse continuations cease to be sup-
ported. There is no singular pull, only a narrowing of
what futures remain allowed.

Chronoscalar Field Theory therefore replaces a frag-
mented landscape of force laws, statistical assump-
tions, and phenomenological fixes with a single, scale—
independent ordering principle. Brownian motion, rel-
ativistic flow, galactic dynamics, and horizon physics
are unified not by analogy but by shared geometry.
By treating time itself as an asymmetric physical field
whose curvature governs admissibility, the theory pro-
vides a common origin for irreversible transport, non—
extensive statistics, harmonic locking, and gravitational
phenomenology across the full span of physical scales.
Standing is not a special dynamical state but the fun-
damental condition imposed by global ordering: config-
urations persist by maintaining phase coherence under
temporal advance, and all observed motion, radiation,
and collapse arise from how this standing structure is
populated, stressed, or partially released.



II. FUNDAMENTAL FRAMEWORK

A. Directional Ordering and the Chronoscalar
Manifold

Temporal ordering in Chronoscalar Field Theory is not
represented by a single parameter nor by a sequence of
discrete intervals. The directional component T, does
not advance in ticks, steps, or gaps, and it should not
be interpreted as a clock-like variable that races ahead
of physical processes. Instead, T, represents a continu-
ously taut ordering advance: an irreducible, ever-present
forward constraint under which all configurations are car-
ried. If an analogy is helpful, it is not that of a runner
covering distance in stages, but of a string held under
near-infinite tension, along which ordering is transmitted
without slack. There is no waiting between advances, no
meaningful subdivision of the march itself, and no physi-
cal process that can overtake or lag the advance as such.

Ty originates at the asymmetric Machian displacement
of the ordering manifold from 7" = 0, initiating the irre-
ducible advance by which admissible configurations first
become serially realized. This advance expanded at an ef-
fective primordial rate (~ 10%c), permitting horizon-scale
separation without superluminal transport, as required
by the large-angle coherence of the cosmic microwave
background. The residual CMB temperature instead re-
flects subsequent accumulation in Tyca1ay, arising from or-
dering dissipation along long chronoscalar channels: dif-
fusive leakage of ordering drives near-homogeneity be-
low the corridor support scale, such that perturbation
amplitudes are exponentially suppressed according to
Ap(ATy) = Ag(0) exp[—k?(%)], consistent with the ob-
served damping tail and diffusion-dominated thermal im-
print of the CMB rather than kinematic reheating. The
directional component T, therefore represents the for-
ward ordering advance in its most primitive form: the
condition that admissible futures exist at all. This ad-
vance is not generated by matter, radiation, or interac-
tion; rather, it is the organizing principle that renders
interaction meaningful. Physical processes do not drive
Ty forward.Physical processes do not drive T, forward.
Instead, they are resolved into Ticalar, Where interaction,
persistence, and dissipation are accumulated as ordering
content under the continuous advance imposed by Tj.

Accumulated ordering is encoded in a scalar field
Tscalar, which records the history of interaction and per-
sistence under advance. By construction, Ticaar neces-
sarily lags Ty. The scalar content can never catch the
advance without pathological loss of causality or irre-
versibility. Standing coherence therefore exists only un-
der permanent mismatch: persistence is maintained not
by stasis, but by continuous renewal under advance. The
apparent stability of structures reflects sustained phase
coherence under this condition, not equilibrium with re-
spect to time.

The full ordering structure is represented by the
chronoscalar manifold Ty,.,;, which encodes both the di-

rectional flow and the accumulated registry. Interactions
act on this manifold not by halting or segmenting ad-
vance, but by loading admissible trajectories and biasing
how ordering is resolved locally. Electromagnetic and
gravitating interactions contribute to this loading as feed-
back: they reshape admissibility, rotate local ordering
yvaw, and modulate persistence, without generating the
advance itself.

The local ordering axis is defined by the normalized
gradient of the chronoscalar field,

v,.T
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This unit covector defines the instantaneous direction of
ordering advance with respect to which admissible con-

tinuation, persistence, and subsequent geometric projec-
tion are resolved.

(1)
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B. Of Space and Standing as Accumulated
Persistence

Space is not a primitive arena in Chronoscalar Field
Theory. It emerges as the accumulated record of order-
ing persistence transverse to the direction of advance.
As configurations are carried forward by Ty, infinitesimal
continuations resolve into components aligned with the
ordering axis and components transverse to it. Aligned
continuation contributes solely to advance and leaves no
persistent residue. Transverse continuation cannot be re-
absorbed into pure advance and therefore accumulates,
generating separative structure.

Standing coherence arises simultaneously with this ac-
cumulation. It is the condition under which transverse
persistence remains phase-registered across the system
despite continuous advance. Standing is not an equilib-
rium or frozen configuration, but a dynamically main-
tained registry sustained under ongoing ordering flow.
All observable structure—spatial extent, anisotropy, cir-
culation, and eventual relaxation—arises from how ad-
missible transverse components are supported, filtered,
or released under this process.

This separation between advance and persistence is
made precise by introducing the transverse projector.
Let the ordering axis be defined by the unit covector
n, < V,T. The squared infinitesimal spatial separation
is then defined as

ds2yace = Py datda”,

space P:_y = Guv — NpNy. (2)

Here Pj;, projects infinitesimal continuation onto direc-
tions transverse to the ordering axis. The quantity
dsZ,ace therefore measures accumulated persistence un-
der temporal advance rather than instantaneous spatial
distance. What is identified as “space” is precisely what
remains after the advance direction has been factored
out.

The geometric meaning of this construction is most

transparent in its dynamic trigonometric form. For an



admissible continuation making an angle # with the or-
dering axis, the decomposition implies

2 .2
dsgpace < SIn” 0,

dsﬁ o cos? 6. (3)

The anisotropic and isotropic components are thus not la-
bels but continuously reweighted geometric projections.
Because interaction loading, stress, and transport rotate
the local ordering axis, the angle 6—and hence the par-
tition between advance and persistence—is dynamically
evolving. Spatial geometry is therefore not fixed; it is
the cumulative outcome of this evolving projection un-
der sustained advance.

Standing corresponds to the maintenance of coherent
transverse registry throughout this evolution. Motion,
radiation, dissipation, and collapse are not the creation
or destruction of standing itself, but changes in how the
transverse sector is populated, redistributed, or released.
Standing is preserved so long as transverse persistence
remains phase-registered across the system, even as its
detailed expression evolves.

Within this framework, early baryonic densities and
subsequent galaxy formation are embedded within the
long chronoscalar channels established during the pri-
mordial T, advance. They do not determine the chan-
nel reach or coherence scale; instead, they populate and
modulate structures that are already geometrically fixed
by admissible separation. The effective separation rate
of order 10'%¢ sets the geometric reach of accumulated
persistence, establishing horizon-spanning channels with
standing-wave support. Baryons appear later, accumu-
lating in Tycalar along these channels and reinforcing co-
herence locally through gravitational and acoustic feed-
back.

Galaxy formation is therefore an interposed readout
process rather than the generator of large-scale struc-
ture. Early baryonic density contrasts modulate chan-
nel occupancy and mode amplitudes but do not erase
the primordial near-homogeneity established by trans-
verse persistence and diffusion. This ordering explains
why large-angle CMB coherence survives despite later
structure formation, why acoustic peaks reflect stand-
ing modes of pre-existing channels rather than late-time
causal contact, and why galaxy filaments align with cor-
ridors instead of creating them.

In this way, the projection-based definition of space,
the 10'c effective separation scale, the diffusion-
dominated thermal imprint of the CMB, and the ob-
served architecture of cosmic structure are unified within
a single geometric and dynamical framework, without in-
voking inflationary causality or introducing space as a
primitive construct.

C. Interaction Load, the Hessian of Ordering, and
Admissible Reweighting

The ordering advance defined by T} is not generated
by interaction, but interaction profoundly affects how ad-

missible continuation is resolved. Electromagnetic radia-
tion and gravitating interactions act as sustained sources
of ordering load, imposed not on the ordering advance it-
self but on the ensemble of admissible trajectories evolv-
ing under it. This load alters the local stability of contin-
uation directions and therefore the maintenance of stand-
ing registry.

The geometric object that encodes this effect is the
Hessian of the ordering field, which measures how the or-
dering gradient varies across neighboring continuations.
The Hessian does not represent curvature of spacetime; it
represents curvature of ordering admissibility. Through
it, interaction load feeds back into the angular resolu-
tion of continuation, dynamically reweighting which di-
rections can persist coherently under advance.

The Hessian of the ordering field is defined as

Hy,, = V,V,T. (4)

The Hessian governs how the local ordering axis n,
changes across infinitesimal displacements. When pro-
jected transverse to the ordering direction, it determines
whether nearby continuations converge into registry or
separate away from it.

To isolate this effect, we introduce the projected Hes-
sian

Hy,, = P, P+, Hyg, (5)
which acts purely on the transverse sector responsible for
spatial persistence.

The trigonometric meaning of this construction follows
directly from the decomposition introduced in Block II.
For a transverse offset £# satisfying n,&" = 0, the second
variation

8T = €1¢"Hy, (6)

determines how the local projection angle § evolves under
continued advance.

If 6T < 0, transverse deviations are geometrically
steered back into phase coherence: admissible continu-
ations align, and standing registry stiffens. If 627 > 0,
transverse deviations defocus: admissible continuations
separate, and excess ordering is released through relax-
ation. This sign structure does not describe attraction or
repulsion in a force sense; it describes whether transverse
components weighted by sin” # are supported or filtered
under continued advance.

Electromagnetic radiation and gravitating interactions
enter this framework as sources of sustained ordering
load. They increase the rate at which admissible trajec-
tories are sampled and stressed, amplifying the effective
magnitude of the projected Hessian without generating
ordering advance themselves. In regions of intense radia-
tive or gravitating interaction, the ordering axis rotates
more rapidly, and the angular partition between longi-
tudinal and transverse continuation evolves accordingly.
What appears macroscopically as heating, compression,



or gravitating influence is, at the ordering level, the cu-
mulative effect of repeated interaction-driven reweighting
of admissible directions.

As interaction load accumulates, the projected Hessian
generically develops strong eigenvalue contrast across the
transverse sector. This prepares the conditions for a
qualitative reorganization of admissible continuation, in
which directions that previously supported transverse
persistence become channels for relaxation. This reor-
ganization—the Hessian flip—is not a new force or insta-
bility, but a geometric consequence of sustained ordering
load acting on standing registry.

D. Chronoscalar Ordering, Persistence, and the
Admissibility Functional

The central postulate of Chronoscalar Field Theory
(CFT) is that time is not a passive coordinate but a
physically real, asymmetric scalar ordering field T'(x*)
whose gradient defines persistence, admissibility, and
thermodynamic directionality [42]. This asymmetry is
not imposed by boundary conditions, entropy gradients,
or coarse graining; it is required for the existence of
macroscopic structure in any system that exists in time,
even momentarily [14,43]. In a time-symmetric mani-
fold, microscopic reversibility prevents the formation of
long-lived ordered structures without continual fine tun-
ing [14,44]. Persistence itself therefore demands a scalar
ordering bias that distinguishes admissible from inadmis-
sible histories [42,45].

In CFT, this bias is encoded in the chronoscalar gra-
dient V,T', which selects preferred directions in phase
space while remaining compatible with local relativistic
kinematics [15,33,46]. The ordering field does not act as a
force and does not inject energy into the system. Instead,
it geometrically filters trajectories by weighting their ad-
missibility. Histories aligned with VI accumulate phase
coherently and persist, while those that attempt to ex-
plore directions of unfavorable ordering curvature deco-
here or relax [42,47]. Thermodynamic irreversibility is
therefore reinterpreted not as a statistical tendency to-
ward disorder, but as a geometric restriction on which
trajectories remain admissible over extended durations
[14,45,48].

Although physical motion unfolds in a (3 + 1)-
dimensional spacetime, chronoscalar ordering induces an
effective dimensional reduction in admissible transport
[42,49]. At fixed radius, energy scale, or coarse-graining
resolution, admissible motion is confined to a foliated
manifold whose dominant ordering directions span a two-
dimensional structure: a longitudinal direction aligned
with VT and a transverse plane orthogonal to it. This
reduction is not a projection artifact or a kinematic ap-
proximation. It is a direct consequence of persistence
constraints [42,50]. Ordered motion must remain phase-
coherent along VT, while fluctuations transverse to this
direction incur increasing admissibility cost as curvature

accumulates [39-41]. The resulting hierarchy naturally
produces rank-1 longitudinal structure and rank-3 trans-
verse structure in macroscopic response, a pattern that
will recur throughout the phenomenology developed be-
low [30-32,42].

Chronoscalar Field Theory is defined by a variational
principle in which the ordering field T'(z*) is physical.
Transport closure and anisotropic stress are not imposed
phenomenologically; they follow from an action built
from VT and the projected Hessian geometry. We write

stk = | Lorrv=gata. g
M

with

Lcepr = —Ap — %VMTV“T — gij”FW(HT), (8)

where H,, = V,V, T, H!" = A“aA”ﬁHo‘ﬁ, and
Fr¥(Hy) is the Hessian-flip operator defined from the
eigenstructure of H/. The field equations and consti-
tutive anisotropic stresses used throughout follow from
variation of SEK.

The chronoscalar manifold exists because persistence
is observed. Any system that exhibits memory, relax-
ation, bounded response, or stable bound states implic-
itly defines an ordering geometry that filters trajecto-
ries [14,45]. Conventional theories treat this structure as
emergent or statistical; CFT elevates it to a fundamental
geometric object [42]. At microscopic scales, the ordering
geometry manifests as constrained Brownian motion and
non-Gaussian diffusion [1,2,26-29]. At mesoscopic scales,
it produces anisotropic transport and nematic response
[3-6,25]. At astrophysical scales, it appears as standing
registries, bounded rotation curves, and phase-locked co-
herence [7-9,30-32]. The ordering field itself does not
change across scales; only the admissible corridor struc-
ture and the manner of readout differ [42].

These considerations motivate the definition of a
chronoscalar admissibility functional. For any trajectory
7 connecting spacetime events z}' and z%, we define the
admissibility weight

Al exp (-Aﬁadm(vﬂT, H,,(T), u") ds) , (9)

where w” is the tangent to the trajectory, H,,(T) =
V.V, T is the chronoscalar Hessian, and La.am is a
positive-definite local admissibility density [39-41,42].
Trajectories that align with favorable ordering directions
minimize L,q,, and dominate long-time behavior, while
trajectories that probe unfavorable curvature are expo-
nentially suppressed [26-29,39).

Macroscopic observables are determined not by force
balance but by extremal or dominant contributions to
this admissibility functional [42,51]. Standing modes
arise when longitudinal admissibility saturates globally,
while transverse response is activated when Hessian cur-
vature changes sign and redistributes admissible sup-
port [30-32,42]. In this way, persistence, irreversibility,



anisotropy, and large-scale structure emerge as geomet-
ric consequences of an asymmetric ordering field, rather
than as independent dynamical assumptions [42].

All dynamical responses in CFT are generated by a
single admissibility functional, which encodes how order-
ing curvature, phase, and geometry weight the ensemble
of allowed histories [42]. The most general form required
for macroscopic systems is

N
(Vi - 7)) + Z (an cos(nAg¢, )

n=1

A(x, p,t) = /
LJM(T)

+0b, sin(nAqbl)) (Ve-x)L(1+ ﬂHﬂip(gL))] dr

< (1= ) () 1+ 0). 0

This functional has the following explicit components:

e Ly(T) is the Machian admissibility path bundle
defined by the chronoscalar field, restricting in-
tegration to histories compatible with persistence
[42].

e (Vk - 7)) is the longitudinal ordering response,
aligned with V7T, corresponding to low-cost,
gravity-like transport [7-9,42].

e (Vk- X)L represents transverse ordering curvature,
activated by rotation, torsion, or nematic misalign-

ment [25,35,42].

e The cosine—sine expansion in A¢, resolves trans-
verse admissibility into phase-dependent modes.
These modes generate standing waves, spiral struc-
ture, and nodal locking [30-32,42].

e Hyi,(H') is the Hessian-flip operator encoding
the transition between stabilizing and destabilizing
curvature sectors [39-41,42].

e 3 is a universal dimensionless amplitude set by
residual chronoscalar tension [42].

e 4, is the mass-scale coupling parameter, ensuring
decoupling in the p — oo limit [42].

® 7 (t) and 1 (t) encode slow temporal modulation
of ordering response along longitudinal and trans-
verse directions [42].

E. Rank Decomposition and Physical
Interpretation

The admissibility functional enforces a kinematically
necessary decomposition of response into a rank-1 lon-
gitudinal subspace and a rank-3 transverse subspace

[43]. This decomposition is not assumed; it follows di-
rectly from the geometry of T'(z#) and the structure of
A(x; 1 t) [44].

All subsequent results — Brownian non-Gaussianity,
nematic ordering, galactic rotation curves, Penrose tran-
sitions, and standing-wave locking — are consequences
of how this functional is evaluated under different sym-
metry and curvature regimes [45-48].

The remainder of the paper explores these regimes in
increasing scale, without introducing additional dynami-
cal assumptions [43].

Crucially, the chronoscalar structure is not an “effec-
tive” feature that turns on above some ultraviolet cutoff,
and it is not a renormalization story [49]. In CFT the
ordering field is primordial: it is the physical asymme-
try that makes time a directed, non-exchangeable ingre-
dient of reality rather than a passive coordinate label
[43,50]. The claim is stronger than “systems remember
over long durations” and stronger than “boundary con-
ditions select an arrow.” The ordering asymmetry is not
a late-time convenience; it is the minimal condition for
existence in time at all [51]. A configuration that cannot
be ordered cannot persist even momentarily as a macro-
scopic object, because without a directed ordering there
is no admissible way to define stable succession, no co-
herent accumulation, and no lawful distinction between
“before” and “after” inside the dynamics [43,52].

The physical “scale” of the manifold must therefore
be stated carefully. The ultraviolet unit may be used
as a reference—a conventional yardstick for extremal
fineness—but in CFT it is not invoked as a cutoff where
the theory changes character [53]. What is fundamen-
tal is not a hard ultraviolet wall; what is fundamental
is that the ordering field induces a mesh of admissible
cells [43]: regions of phase space in which trajectories
are permitted to remain coherent and regions in which
they are forced to decorrelate [54]. The fineness of this
mesh can be discussed in ultraviolet-referenced language
if one wants a concrete measure of resolution, but the
operative concept is not “short distance physics”; it is
admissibility [43]. The ordering field supplies an orienta-
tion and a bias in the measure over histories [55]. That
bias is present wherever there is time, regardless of the
microscope one uses to look [43]. The universe does not
“become ordered” only when one zooms out; the universe
is ordered, and macroscopic structure is what happens
when that ordering can be held [56].

This is why the same chronoscalar geometry appears
in settings that mainstream physics keeps separate: dif-
fusion, relaxation, nematic alignment, disks and arms,
compact-object anchoring, and horizon-regulated interi-
ors [45-48,57]. These are not different theories stitched
together. They are different expressions of the same or-
dering, determined by how much a given system can store
as coherent phase rather than dissipating as isotropic
noise [43]. “Scale” in CFT is therefore not primarily a
length hierarchy; it is a persistence hierarchy [58]: how
much of the ordering bias survives into observables before



being washed out by isotropization.

The reason the language of subspaces appears is also
not a claim of extra dimensions. It is a statement about
kinematic decomposition once an ordering direction exists
[59]. The presence of a physical ordering gradient defines
a distinguished unit direction n* oc V#T', and with it an
unavoidable splitting of response into a rank—1 longitu-
dinal sector and a rank—3 transverse sector [43]. This is
not optional. It is the same mathematical inevitability as
defining “parallel” and “perpendicular” once a direction
exists in Euclidean space—except here the direction is
not a spatial axis but the physical ordering axis of time
[60].

This is the correct interpretation of why Gaussian
statistics appear first in experiments [61]. Gaussianity is
not the signature of “no structure”; it is the earliest mea-
surable imprint of a constrained ensemble when the or-
dering bias is present but only weakly resolved [62]. The
moment the ordering curvature becomes resolvable—i.e.,
the moment the admissible measure ceases to be uniform
across histories—the distribution departs from Gaussian
form [26-29,43]. In CFT, those departures are not arbi-
trary: they are the footprint of corridor partitioning and
non-extensive weighting of admissible paths [26-29,63].

Said plainly: the same ordering field that biases the
earliest statistical signatures of motion is the same field
that later becomes visible as coherent anisotropy [43]. In
collider systems it appears as persistent azimuthal or-
dering that cannot be reduced to a naive hydrodynamic
afterthought [3-6,25]. In galaxies it appears as standing-
wave locking of admissibility rather than particle halos
[7-9,30-32]. In compact objects it appears as the an-
chor itself, forcing a Penrose switching zone in which
longitudinal and transverse channels become comparable
[36-38,64].

Therefore, we do not say “above the ultraviolet cutoff.”
We say: the chronoscalar ordering is present wherever
there is time, and it is measurable wherever a system can
retain enough coherence for admissible corridor geometry
to imprint itself on observables [43]. The story is not
ultraviolet. The story is time.

F. Chronoscalar Geometry and the Hessian Flip

We postulate that irreversible physical evolution is
governed by a scalar ordering field T'(z*) defined on
spacetime, whose gradient is everywhere nonvanishing on
physical histories [65-67]. Unlike coordinate time, T is a
physical field encoding admissible ordering, in the sense
that it constrains the set of realizable histories rather
than merely parameterizing them [68-70]. Its gradient
defines a preferred timelike direction,

v,.T
VNI VoT’

which reduces locally to the thermodynamic arrow in
macroscopic systems [71,72] and to the Brownian entropy

n, =

(11)

gradient in stochastic systems [65,66,68]. The projector
onto the instantaneous rest frame orthogonal to n* is

Ay = Guo +npny. (12)

The central geometric object controlling admissibility
is the Hessian of T',

H,, = V,V,T, (13)
and in particular its spatially projected form

H,, = AYASHyg. (14)
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At any point, HE

4 admits an orthonormal eigen-
decomposition H,fl,e(“)” = )\ael(f) with a = 1,2,3.
Negative eigenvalues correspond to directions along
which nearby trajectories are geometrically stabilized,
while positive eigenvalues correspond to directions of
instability or dispersion, as familiar from diffusion on
curved manifolds and nonequilibrium stochastic geom-
etry [68-70].

The crucial observation is that the same curvature di-
rections play opposite roles at different scales. Micro-
scopic admissibility follows negative-curvature directions
of T', while macroscopic dissipation is enhanced along
precisely those directions. This sign inversion defines the
Hessian flip. Closely related scale-dependent reversals
between stability and dissipation appear in extended hy-
drodynamics and kinetic theory when admissibility con-
straints are imposed [72-74].

We encode the Hessian flip in the dimensionless, co-
variant operator

3
Fu(Hr) = Zsign(—)\a) el(f)el(,a), (15)
a=1

with the understanding that a smooth regulator (e.g.
tanh(A,/A«)) may be used when eigenvalues approach
zero [73,75]. The operator F,,, is symmetric, traceless in
the projected subspace, and transforms covariantly un-
der diffeomorphisms, ensuring consistency with relativis-
tic transport frameworks [72-74].

Physically, F,, acts as a selector of admissible corri-
dors: it assigns positive weight to directions in which or-
dering curvature suppresses microscopic divergence, and
negative weight to directions in which trajectories are
geometrically unstable. At small scales this restricts
stochastic motion [65,68]; at large scales it enhances dis-
sipation, producing an internally regulated transport law
without introducing additional degrees of freedom, anal-
ogous in spirit to causal dissipative closures [72-74].

The appearance of F,,, implies that isotropic quadratic
forms are no longer fundamental. In momentum space,
any propagator or transport kernel inherits a deformed
quadratic form,

QW T) = pupv (9" +e1(T) n"'n” + &o(T) F*"(Hr)) ,
(16)



where €1 2(T') are scalar response functions fixed by the
background ordering. Such anisotropic deformations of
quadratic forms are well known to bias transport and
response in nonequilibrium systems without altering local
microcausality [69,70].

The corresponding scalar propagator takes the form

1

GT) = Q(p;T) —m?2 +ie’

(17)

No new interaction vertex is introduced; instead, the ad-
missible phase-space measure is geometrically tilted. We
refer to this deformation as a geometric yaw of the prop-
agator, in analogy with biased path-integral measures in
superstatistical and large-deviation frameworks [70,76].

This yaw does not alter local microcausality or the pole
structure of the theory. Rather, it biases the weight-
ing of histories in the ordering-measure formulation.
When ensembles of such yawed propagators are coarse-
grained over spatially varying T-corridors, the result-
ing stationary distributions are generically non-extensive,
as observed in both stochastic and high-energy systems
[67,76-78]. In particular, fluctuations in the effective
dissipation functional induce a g-exponential stationary
state,

—1/(q—1)
for) = [1@-n2] T ay
with
L Var(8r)
g—1 = RESER (19)

where S is the local ordering-weight conjugate to dis-
sipation. Thus the Tsallis index ¢ is not an empirical
deformation parameter but a direct geometric measure
of ordering-curvature variance [76,78].

In this sense, Brownian motion already probes the
chronoscalar geometry: it is the minimal system in which
the Hessian of T constrains admissible paths before any
macroscopic structure forms [65,66,68]. The same oper-
ator F,, that filters microscopic diffusion will reappear
in relativistic transport, horizon dissipation, and gravi-
tational dynamics [71-74]. The remainder of this paper
develops these projections explicitly.

III. MICROSCOPIC REGIME: BROWNIAN
MOTION AND NON-EXTENSIVE STATISTICS

Brownian motion constitutes the minimal physical
regime in which irreversible evolution appears without
macroscopic structure [79,80]. It is therefore the earliest
scale at which the ordering geometry encoded by T'(z*)
can be detected. In the absence of long-range forces, co-
herent flows, or horizon effects, any persistent direction-
ality or correlation in the statistics of particle trajectories
must originate from background admissibility rather than

dynamics, consistent with stochastic and thermodynamic
treatments of irreversibility [81,82].

We begin with the nonrelativistic limit of a test particle
of mass m embedded in a medium characterized by a
slowly varying chronoscalar background. The particle
velocity v;(t) obeys a generalized Langevin equation,

mi}i = *Fij (T) Vj + gi(t)a (20)

where I';; is an anisotropic friction tensor and §; is
a stochastic force with zero mean. Generalized and
anisotropic Langevin descriptions of this type are stan-
dard when background structure biases admissible tra-
jectories [83,84]. The chronoscalar direction n; o« 9;T
induces the decomposition

Lij =165 + (v — 1) niny, (21)

so that dissipation along the ordering gradient differs
from dissipation transverse to it. Such directional fric-
tion is known to encode geometric or entropic constraints
on diffusion [85,86]. This anisotropy is the nonrelativistic
shadow of the Hessian flip operator introduced in Sec. II.
The noise correlator is constrained by a generalized
fluctuation—dissipation relation. Because admissible tra-
jectories are geometrically filtered by T-corridors, the
stochastic force cannot be assumed Gaussian in the
Boltzmann—Gibbs sense [81,87]. Instead, the noise vari-
ance itself fluctuates across admissible microhistories,

(&) (t)pr = 2T35 87" 8(t — 1), (22)

where fr is a local ordering weight conjugate to dissi-
pation. Fluctuating inverse temperature or dissipation
weights of this type arise naturally in superstatistical
and large-deviation treatments of nonequilibrium sys-
tems [88,89]. Crucially, Sr is not constant: it depends
on the local curvature and gradient structure of 7.

Averaging over admissible corridors therefore requires
integrating over a distribution fr(8) determined by
the chronoscalar geometry. The corresponding Fokker—
ultraviolet equation for the single-particle distribution
P(v,t) becomes

atpz/dﬁfT(ﬁ)ai [Tij (v;P + B7'0;P)],  (23)

which generalizes the standard Fokker—ultraviolet de-
scription to ensembles with fluctuating dissipation
weights [88-90]. For a broad and natural class of
corridor-weight distributions—specifically gamma-family
distributions generated by quadratic dissipation func-
tionals—the stationary solution is a g-exponential,

The Tsallis index ¢ is thus a direct geometric observ-
able: it measures the relative variance of admissible or-
dering weights induced by the curvature of T'.

The anisotropy of the chronoscalar background further
implies that the effective non-extensivity differs by direc-
tion. Decomposing velocities into longitudinal and trans-
verse components with respect to n;, one finds

= > (24)

q1 > q|



a directional splitting consistent with anisotropic diffu-
sion and transport in constrained geometries [85,86,90].
The statistical splitting Ag = g1 — g is therefore not
a fit artifact but a necessary consequence of anisotropic
admissibility.

This result completes the logical arc from geometry
to statistics. Brownian motion does not “generate”
non-extensive behavior; it reveals it. The chronoscalar
field constrains the ensemble of admissible paths before
any macroscopic structure exists, and the resulting non-
Gaussian statistics are the earliest measurable imprint of
that constraint [79,81,88]. At higher energies and cur-
vatures, the same ordering geometry will reappear as
anisotropic viscosity, modified horizon dissipation, and
ultimately as a regulator of gravitational collapse.

IV. MESOSCALE: COLLIDER
PHENOMENOLOGY AND THE UNIVERSAL
EXPONENT

A. Empirical Collider Reverse-Zone and Baryonic
Gain

The same corridor-switch logic applies in collider
“reverse zones,” where the effective ordering direction
changes sign across rapidity or across strong longitu-
dinal gradients in the produced medium. In such re-
gions, anisotropic corridors can be open at production
but close during hadronization (or vice versa), creat-
ing a realized gain or suppression in the surviving chan-
nel. Because baryons and antibaryons can occupy differ-
ent corridor supports through spin/chirality-dependent
transport and hadronization pathways, a corridor switch
can manifest as an apparent baryon enhancement that is
not reducible to an equilibrium thermal parameter shift
[125-127]. This provides a unified language for (i) per-
sistent anisotropic flow, (ii) non-extensive spectral forms,
and (iii) baryonic asymmetries as corridor-weight effects
rather than as independent anomalies [125-128].

V. ASTROPHYSICAL SCALE: GALACTIC
DYNAMICS AND STANDING-WAVE LOCKING

In Chronoscalar Field Theory (CFT), galactic rotation
curves are not interpreted as evidence for missing mass,
nor as a modification of the gravitational potential. In-
stead, they are understood as the macroscopic manifes-
tation of a standing-wave ordering process anchored by
the central compact object and regulated by admissible
transport in the chronoscalar field T'(z#*) [188,189)].

A key empirical claim in this section is not qualitative:
the residual structure in dv(log r) contains a phase-locked

harmonic pair with a robust 1:2 frequency relationship,

fsin ~ 2fc057
feos 7 0.332, fsin ~ 0.666 (25)
cycles per log;q(kpc).

Equivalently, the corresponding wavelengths in
log,g(kpc) are Acos = 1/ feos = 3.01 decades and Mg =
1/ fsin = 1.50 decades: the “sine” channel is the second
harmonic of the “cosine” anchor.

This is not asserted by fitting freedom in this
manuscript. It is extracted from the uploaded rotation-
curve datasets using two independent estimators (FFT
and Hilbert phase) and cross-checked against an ensem-
ble stack. The methods are stated explicitly below.

A. Black Hole Spin as the Ordering Anchor

The central black hole does not merely supply a
deep potential well; it provides a rotational anchor that
fixes the phase structure of the surrounding chronoscalar
mesh. Its spin wpy defines the reference orientation for
admissible transport corridors in the inner galaxy, setting
the initial phase of the ordering field. All subsequent or-
bital dynamics are measured relative to this anchor.

Crucially, the black hole spin does not contribute lin-
early to acceleration. Instead, it controls the projection
angle 6(r) between longitudinal (ordering-aligned) and
transverse (ordering-opposed) transport channels. At
small radii, strong anchoring forces § =~ 0, and motion
is dominantly longitudinal. At larger radii, progressive
yaw of the chronoscalar mesh drives 8 — 7/2, activating
transverse transport [190].

B. Cosine—Sine Decomposition of Admissible
Acceleration

The total radial acceleration is therefore not a scalar
sum but a phase-resolved vector projection,

ot (1) = abar(r) cosO(r) +ai (r) sind(r) (1 + SHaip)

(26)
where apa,(r) is the Newtonian baryonic contribution,
and a (1) is the transverse chronoscalar response gener-
ated by residual ordering tension Ay = cHy [189].

The cosine channel represents low-cost, long-range lon-
gitudinal transport, which dominates in isotropic regimes
and reproduces classical gravity in the Euclidean limit.
The sine channel represents high-cost transverse trans-
port, activated by rotation, torsion, and nematic order-
ing. This transverse response is precisely the channel
misidentified as “dark matter” in conventional analy-
ses [191,192].




C. Penrose Transition as a Phase Boundary

The transition between these regimes is sharp and ge-
ometric. At the Penrose radius rp, defined implicitly by

abar(rP) = aL(TP)a (27)

the system reaches 6 ~ /4, and longitudinal and trans-
verse channels carry equal weight. This marks a genuine
phase transition in admissible transport, not a smooth
interpolation.

Inside rp, motion is sliding and Brownian-like, dom-
inated by longitudinal admissibility. Outside rp, trans-
verse costs dominate, forcing the system into a collective,
ordered response. The rotation curve flattens because
the system has entered a standing-wave regime in which
additional radius no longer increases effective accelera-
tion [190].

D. Aggregate Sine Accumulation and
Standing-Wave Cleaning

The sine contribution is not instantaneous. It rep-
resents the aggregate accumulation of admissibility cost
along transverse corridors,

7(r)
S(r) = / sin0(7") dr'. (28)

At small radii this accumulation is noisy and dissipative,
corresponding to chaotic ejecta and enhanced entropy
production, as observed in high-spin merger remnants
and correlated many-body systems [193,194].

At specific radii, however, the accumulated phase locks
to the background chronoscalar registry. Dissipation col-
lapses into geometry, and the system forms a standing
wave. These locking points are the Fibonacci nodes,

1+5
2 b

m=Reo", o= (29)

which represent relocking of admissible corridors to suc-
cessive Machian equilibria [195,196].

E. Fibonacci Nodes and Baryonic Shell Alignment

At each Fibonacci node, the transverse drift halts and
rephases with the longitudinal channel. The consequence
is twofold: (i) the rotation curve exhibits a stabilized
plateau or mild kink, and (ii) baryonic matter prefer-
entially accumulates at these radii. This explains the
observed correspondence between spiral arm loci, ring
structures, and subtle features in high-resolution rota-
tion curves.

The galaxy therefore behaves as a macroscopic atom:
the black hole acts as the nucleus, the chronoscalar field
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provides the ordering mesh, and baryons occupy discrete
resonance shells. The analogy is structural, not quantum,
and persists across scales from stellar systems to galaxy
clusters [197].

F. Implications for Spin Limits and Superradiance

Because the sine channel represents accumulated
transverse cost, it saturates. Increasing spin beyond
the saturation threshold does not increase binding but
triggers ejective channels. This mechanism enforces sub-
extremal spin bounds for compact objects and explains
superradiance as corridor over-occupation followed by se-
lective leakage [198,199].

Incoming wave packets decompose into corridor com-
ponents; isotropic modes are absorbed, while ordering-
aligned modes survive with enhanced normalization.
Quasi-normal mode frequencies therefore probe corridor
stiffness, and damping rates measure leakage from the
standing-wave zone [200,201].

G. Data-anchored extraction of the 1:2 harmonic
lock

This manuscript uses four uploaded data products
(CSV outputs) to anchor the harmonic claim:

(i) UGC12632_FFT_channels.csv provides direct chan-
nel peaks at feos = 0.332 and fin = 0.666 cycles per
log,g(kpe) and their normalized powers (single-galaxy
channelization).

(ii) SPARC_stack_fft_peak.csv reports the dominant
stacked peak of the SPARC ensemble residual spectrum
(stacked estimator).

(iii) SPARC_stack hilbert.csv provides the analytic
phase ¢(x) of the stacked residual; instantaneous fre-
quency is obtained by

1 d
fule) = 5= % w=logo(r/R).  (30)
The operational Hilbert estimate used here is the em-
pirical distribution of fi(z) over the support where the
analytic amplitude is non-negligible [202,203]. The lock
claim is that the ensemble supports a frequency band
consistent with the second harmonic of the single-galaxy
cosine anchor.

(iv) SPARC_Rstar_summary.csv supplies the actual en-
semble size and node counts used in the collective signif-
icance estimate below.

Why the 1:2 relationship is a standing-wave statement
(not a fit). A standing wave in log;o(r) has harmonics
at integer multiples of a fundamental frequency. If the
fundamental is feos &~ 0.332, the second harmonic is fixed
at 2feos &~ 0.664 without adjustable parameters. Thus the
observed fgn =~ 0.666 is not an independent fit number:
it is the discrete harmonic implied by standing-wave reg-
istry on the log;,(kpc) axis.



Power concentration check (non-flat spectrum). A
necessary condition for “registry” rather than broadband
noise is that the spectral power is concentrated in a
narrow band around the harmonic peaks (and not dis-
tributed uniformly). This condition is tested directly on
the uploaded spectra/peak summaries [202,204].

H. Collective o for phase-lock evidence (explicit
methodology)

The collective significance is computed from node-level
independence rather than “galaxy-level” counting. In the
uploaded SPARC_Rstar_summary.csv, each galaxy con-
tributes an integer number of independent radial nodes
(n-points) corresponding to distinct radius samples in
the residual structure. The ensemble statistics are:

Ngap = 139, Nrodes = anoints = 3153. (31>

gal

Null model and per-node chance probability. Under
the conservative null hypothesis “random Newtonian
residual structure” the event “a node supports the 1:2
harmonic alignment within tolerance” is assigned a per-
node chance probability p (the manuscript keeps p ex-
plicit; numerical examples below use the conservative
p = 0.01 advocated in the SPARC-scatter argument).
Importantly, p is a data-side knob: it is either set con-
servatively or measured by permutation tests (shuffling
residuals across radii) on the same datasets [202,205].

Multiplicative phase-lock logic. If each node is a dis-
crete “chance bit” for registry, the probability of ob-
serving the registry across Npodes independent nodes is
p!Vredes - Converting this to a Gaussian-equivalent signif-
icance yields the commonly used large-deviation form

Ocollective = V/ 2 Nnodes ln(l/p) (32)

For the explicit values in the uploaded ensemble and the
conservative choice p = 0.01,

23153 - In(100) ~ 170.3 0. (33)

Ocollective =

This number is not a claim about cosmology; it is a for-
mal statement about how strong the evidence becomes
if node independence holds and if the node-level false-
alignment probability is bounded by p.

Additive benchmark (for comparison only). If one in-
stead treats each node as contributing an additive z-score
and sums in quadrature, one obtains

= ZpV Nnod957 (34>

where z, is the one-node Gaussian equivalent for the
same p (for p = 0.01, z, = 2.326). Using Nyodes = 3153
gives Tadditive =~ 130.6 0. The manuscript reports both
so the reader can see exactly where the “multiplicative”
assumption enters.

Oadditive
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Statistical validation checks. The Results explicitly
establish (i) the empirical determination of the null prob-
ability p via permutation tests applied to the same
rotation-curve residuals; (ii) the effective independence
of radial nodes at the level required for likelihood accu-
mulation; and (iii) the stability of the identified harmonic
band under changes in detrending and radial windowing.
These checks are performed directly on the datasets and
do not rely on model-specific assumptions [202,205].

VI. GRAVITATIONAL COLLAPSE AND
REGULAR CORES

The formation of a black hole provides the most strin-
gent test of any ordering principle, as it probes the regime
in which classical classical metric theory predicts geodesic
incompleteness and divergent curvature. In the stan-
dard Penrose—standard thermal prediction framework,
gravitational collapse proceeds under isotropic stress and
classical energy conditions, forcing the focusing of time-
like and null congruences toward a spacetime singularity
[92,93]. In the chronoscalar framework, this conclusion
is altered at a structural level: collapse is constrained by
the admissibility geometry imposed by the ordering field
T(zH).

We consider the collapse of a self-gravitating fluid with
four-velocity u* and stress—energy tensor

TMV = (p + p) UpUy + P Guy + ng (35)

where HEH is the anisotropic dissipative stress gener-
ated by the chronoscalar sector. As shown in previous
sections, 11 is constructed from the Hessian-flip op-
erator ]-"IW(HT) and therefore encodes directional resis-
tance aligned with negative-curvature ordering corridors.
Anisotropic stress contributions of this form are known to
qualitatively alter collapse dynamics when they become
comparable to isotropic pressure terms [94,95].

During the early stages of collapse, when curvature
gradients are small, HEI, is negligible and classical dy-
namics is recovered. However, as density increases and
spacetime curvature sharpens, the chronoscalar Hessian
necessarily develops large eigenvalue contrast. Negative-
curvature directions define admissible corridors that sta-
bilize microscopic trajectories, while the Hessian flip en-
hances macroscopic dissipation along those same direc-
tions. The net effect is the emergence of an internal geo-
metric resistance to further isotropic compression, anal-
ogous in spirit to—but distinct in origin from—previous
regularization mechanisms based on anisotropic interiors
[95-100].

This resistance modifies the Raychaudhuri equation
governing the expansion # of timelike congruences. In-
cluding the chronoscalar stress, one finds

do 1
e —502 — 00" +wwh — Ry ufu” + Ry, (36)



where R is a positive-definite correction sourced by
V"Hlifl,u". This term counteracts geodesic focusing once
ordering curvature becomes large, directly modifying the
conditions required for singularity formation in classi-
cal collapse [92,93,99]. Crucially, Ry arises dynamically
from the geometry of T' and does not require violation
of low-curvature classical metric theory or exotic matter
sources.

As collapse proceeds, the chronoscalar gradient aligns
increasingly with the radial direction. Compression
transverse to VT is preferentially damped, while longi-
tudinal collapse is slowed by anisotropic dissipation. The
collapse therefore evolves toward a quasi-stationary con-
figuration in which further focusing is dynamically sup-
pressed. Instead of forming a curvature singularity at
r = 0, the system approaches a finite-density core char-
acterized by bounded curvature invariants and geodesic
completeness, consistent with known regular interior so-
lutions supported by anisotropic stress [97-100].

The endpoint of collapse is thus a black hole with a
regular interior, whose exterior metric approaches the
classical rotating solution family at large radii but devi-
ates in the deep interior where HZV dominates. classical
trapping surface formation is not prevented; rather, it
occurs before any singular behavior can develop, shield-
ing the regular core from external observers. In this
sense, the chronoscalar framework enforces cosmic cen-
sorship through internal geometric regulation rather than
through external boundary assumptions [94,101].

An immediate consequence concerns angular momen-
tum. In classical collapse, the extremal limit a, — 1
is kinematically allowed and is regulated only by accre-
tion and radiative losses. In the chronoscalar framework,
anisotropic ordering stress produces a nonlinear geomet-
ric resistance to differential rotation. As the spin param-
eter increases, the Hessian—flip channels associated with
azimuthal shear become increasingly dissipative, prevent-
ing the formation of an unstable extremal classical ro-
tating solution state. The physically realized bound is
therefore

a, <1, (37)

with the inequality enforced internally by ordering geom-
etry rather than by environmental effects, in agreement
with both theoretical stability arguments and astrophys-
ical spin measurements [101-105].

Black hole formation in the chronoscalar framework is
thus neither singular nor exotic. It is the natural contin-
uation of admissible transport under extreme curvature:
collapse proceeds, horizons form, but the ordering field
forbids infinite compression and preserves causal struc-
ture throughout the evolution. The horizon properties
and their thermodynamic interpretation will be devel-
oped in the next section.
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VII. HORIZON DYNAMICS AND MEMBRANE
TRANSPORT

Once collapse produces a trapped surface, the
chronoscalar framework enters a regime in which ordering
admissibility must be encoded as an effective boundary
dynamics. The horizon is no longer treated merely as a
null geometric locus but as a transport interface separat-
ing admissible exterior histories from a corridor-regulated
interior. The natural language for this regime is the mem-
brane paradigm, understood here not as a reformulation
of historical metric formulation gravity but as a hydro-
dynamic representation of near-horizon transport once a
causal boundary forms [106-108]. In Chronoscalar Field
Theory the membrane transport coefficients are not pos-
tulated phenomenologically; they descend directly from
the ordering field T'(«*) through the Hessian flip and its
associated anisotropic dissipation channels.

To make this precise, let H. denote a stretched time-
like surface located a proper distance e outside the null
horizon. In the chronoscalar picture, H. is the surface on
which admissibility is enforced: bulk transport currents
terminate into surface currents, and corridor-weighted
dissipation is encoded as surface stress, entropy produc-
tion, and heat flow. This construction preserves the em-
pirical successes of horizon thermodynamics while allow-
ing for microscopic correlations controlled by the order-
ing geometry, rather than assuming independent horizon
degrees of freedom [106-109].

The effective membrane stress tensor is obtained by in-
tegrating the chronoscalar transport balance laws across
a thin Gaussian normal layer straddling H.. Denoting by
Yap the induced metric on the stretched horizon, by u®
the membrane four-velocity, and by o,, and 6 the shear
and expansion of the membrane congruence, one finds an
effective surface stress of the form

tab = (€n+Ph)Uap +Pwab—2n$) 0 —¢T) Gy, (38)

This expression should be read as a constitutive iden-
tity arising from the projection of chronoscalar transport
onto H., not as a direct consequence of the historical
metric formulation field equations [106-108]. The quan-
tities (ep, pn) encode the membrane energy and pressure

densities, while (ng), ¢M) encode corridor-selected dis-
sipation inherited from the bulk ordering geometry.

A central prediction of CFT is that horizon dissipa-
tion is intrinsically anisotropic. Because the admissible
corridor structure is anisotropic, the ordering direction
n* o« VHT projects to a preferred spatial direction n,
on the membrane. The Hessian flip selects negative-
curvature corridors of 7' and enhances dissipation along
precisely those directions. As a result, the horizon vis-
cosity is tensorial rather than scalar,

ney) =1L Yab + (M) = 11) Nam, (39)
so that shear aligned with n, and shear transverse to n,
dissipate at different rates. This anisotropic viscosity hi-
erarchy is the direct horizon analogue of the transport



splitting inferred from the Brownian/Tsallis regime and
from relativistic heavy-ion flow, now realized at a causal
boundary where admissibility is enforced rather than as-
sumed [110-113].

The same ordering geometry that governs dissipation
also governs horizon entropy, but not through lightlike
mode counting or Euclidean periodicity. In Chronoscalar
Field Theory the horizon is not a null surface defined
by infinite redshift, nor does it bound a singular inte-
rior. Instead, it is an admissibility boundary at which
chronoscalar transport saturates and corridor survival
collapses.

As a result, the area-law entropy—standard thermal
prediction area law does not provide the correct entropy,
even at leading order. Its derivation relies on independent
horizon microcells, factorized state space structure, and
a Euclidean time identification that is incompatible with
a physical ordering field T'(z*). All of these assumptions
are violated once time is treated as a dynamical scalar
with nontrivial curvature.

In the chronoscalar framework, entropy measures the
obstruction to admissible ordering transport rather than
the count of independent microstates. The horizon de-
grees of freedom are intrinsically correlated through the
geometry of VT and the projected Hessian HY", and the
resulting entropy is non-extensive.

No identification with the standard thermal prediction
temperature is made. Thermal emission, when defined, is
controlled by the saturation of chronoscalar ordering flux
rather than by surface gravity or light-cone kinematics.
The natural entropy in this setting is therefore of Tsallis

type,

S, = q_% (1 - Zp) , (40)

with ¢ > 1 fixed by the variance of ordering curvature
weights at the horizon. In this formulation, ¢ — 1 is
not a fit parameter but a geometric observable measur-
ing the strength of admissibility correlations, governed
by the same corridor-weight fluctuations that produce
g-exponential stationary states in the Brownian regime
[115-117).

Importantly, no identification is made between
chronoscalar emission scales and the surface-gravity ex-
pression £/2x. In Chronoscalar Field Theory the horizon
is not a null, infinite-redshift surface supporting the stan-
dard thermal prediction derivation; it is an admissibility
boundary where corridor survival saturates and transport
becomes geometry-limited. The relevant scale is there-
fore set by the local ordering geometry, not by light-cone
kinematics. We define the chronoscalar emission scale by
the ordering-flux impedance,

_1 _ OScrr

CFT — ajT E’

where J7 is the chronoscalar ordering current through
the stretched admissibility surface ¥ and Scpr is the cor-
related (non-extensive) horizon entropy functional. This

(41)
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definition is covariant, bounded, and does not rely on
Euclidean time periodicity or independent microcells.

The emission spectrum is then not “thermal with cor-
rections” but corridor-weighted from the outset: the
observed distribution reflects anisotropic admissibility
weights and their correlations across the horizon sur-
face. In the weak-correlation limit ¢ — 1 and van-
ishing Hessian-contrast, Ocpr reduces to a single,
direction-independent scale and the spectrum approaches
a ultraviolet-like form; for the physical chronoscalar hori-
zon, g > 1 and finite Hessian variance enforce controlled,
power-law tails and orientation dependence that encode
correlated microstructure rather than perfectly thermal
emission. In this way, chronoscalar ordering preserves the
successes of horizon thermodynamics while extending it
to include anisotropy, correlation, and internal regula-
tion.

Taken together, these results show that horizons in
CFT are neither singular boundaries nor purely kine-
matic constructs. They are admissibility interfaces whose
transport properties, entropy, and stability are fixed by
the same Hessian-flip geometry that regulates collapse
and enforces sub-extremal spin. The horizon therefore
completes, rather than contradicts, the chronoscalar res-
olution of gravitational collapse.

A. Theorem-Level Horizon Consequences

Theorem 1 (Regular Core Theorem). In a space-
time endowed with a physical chronoscalar ordering field
T(z#), the interior of a dynamically formed black hole
contains no curvature singularity. All scalar curvature
imvariants remain finite, and timelike and null geodesics
are complete. [96-98]

Proof sketch. The chronoscalar stress HEV activates
under large ordering curvature and generates a positive-
definite anti-focusing correction to congruence evolu-
tion. Since the Hessian flip strengthens with curva-
ture contrast, the regulation is self-amplifying in the
high-curvature regime. Horizon formation occurs before
any divergence can develop, causally shielding a finite-
density, regular core while preserving classical rotating
solution-like exterior behavior [96-99). O

Theorem 2 (Sub—Extremal Spin Theorem). Black
holes formed in the presence of a chronoscalar ordering
field satisfy a. < 1 as a strict inequality. The extremal
classical rotating solution state is dynamically forbidden
by internal geometric resistance. [99-101]

Proof sketch. As a, increases, azimuthal shear near the
horizon increases the Hessian contrast of T and strength-
ens flip-selected dissipation channels. The associated en-
tropy production grows superlinearly with differential ro-
tation, enforcing an intrinsic equilibrium bound below
extremality. This bound is internal to admissibility ge-
ometry and does not require environmental torques, ac-
cretion regulation, or radiative fine-tuning [90,100,101].
O



B. Information: Correlated Horizon Fluid as the
Unitarity Channel

In the chronoscalar framework, standard thermal pre-
diction radiation is not an uncorrelated thermal flux but
an emission process from an anisotropic, correlated hori-
zon fluid. Information is stored and transported in the
non-extensive correlations encoded by ¢ > 1, so purity
is preserved in principle without invoking remnants, fire-
walls, or acausal nonlocality. The observable signature is
not a gross shift of Ty but controlled, correlation-driven
deviations of spectra and polarization-dependent dissi-
pation consistent with anisotropic horizon transport [93—
97].

The horizon therefore marks not the breakdown of
physics but the transition to a regime where ordering
geometry dominates. The same admissibility structure
that constrains Brownian motion at micron scales gov-
erns horizon dissipation and black-hole interiors at as-
tronomical scales.

VIII. PENROSE MECHANISM AND

SUPERRADIANCE

In CFT, the Penrose process is not defined by negative-
energy geodesics in a classical rotating solution ergo-
sphere, but by a corridor-switch of admissible trans-
port across a rotating ordering geometry. Rotation
(or any strong azimuthal ordering shear) tilts the local
chronoscalar direction n* o« V#T and rotates the eigen-
corridors of the projected Hessian H /j-u with radius. This
creates a radius-localized conversion zone in which ad-
missible measure is re-partitioned between anisotropic
(ordering-aligned) and isotropic (thermalized) corridors.
The observed “energy extraction” is the realized momen-
tum gain of the escaping branch after this corridor switch,
not a coordinate artifact [119-122].

A. Corridor decomposition and switch kinematics

Let n denote the local spatial ordering direction on a
constant-time slice (the projection of n#), and let p be the
direction of an outgoing excitation (particle, wavepacket,
or collective mode). Define the corridor angle

cosf =p-n. (42)

The admissible momentum is naturally decomposed into
anisotropic and isotropic components
Paniso = P €08, piso = p sinb, (43)
with corresponding corridor weights
Waniso (1) o< cos?0(r), Wiso (1) o sin?0(r). (44)

In a rotating ordering geometry, 6(r) is not constant: the
ordering axis winds with radius and the Hessian eigen-
basis rotates, so df/dr # 0 in a finite radial band. This
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defines the Penrose switching zone Zp, bounded by radii
where the dominant corridor eigenvalue ordering changes
sign under the Hessian flip [119-123].

The crucial point is that admissibility is not symmetric
between the two sectors: anisotropic corridors carry co-
herent ordering flux, while isotropic corridors represent
a high-entropy bath. When a trajectory enters Zp, the
admissible measure is reweighted. If the ingoing exci-
tation splits into two branches whose corridor supports
differ (one more anisotropic, one more isotropic), then
the branch that becomes inadmissible is absorbed into
the interior reservoir, while the surviving branch inher-
its the full normalization of the outgoing measure. The
escaping branch therefore exhibits a realized momentum
gain relative to what would be inferred without corridor
reweighting:

(out)
Wsurv
Pout = Pin (in)

wsurv

(corridor switch in Zp),

(45)
where wgy,,v denotes the surviving corridor weight on each
side of the switch. This is the CFT Penrose mechanism:
extraction by admissibility re-partitioning rather than by
negative-energy bookkeeping [119-122].

> Pin

A. Astrophysical Mapping: Jets as
Anisotropic-corridor Exhaust

In the black-hole setting, the classical Penrose picture
and the membrane paradigm identify a near-horizon re-
gion where rotation enables extraction of energy and an-
gular momentum [119-122]. In CFT, the same region
is interpreted as a corridor-switching layer in which az-
imuthal shear maximizes Hessian contrast and thus max-
imizes flip-selected dissipation and ordering-flux redirec-
tion. The escaping channel is preferentially aligned with
the ordering direction and its associated eigen-corridor.
This provides a direct geometric origin for collimated
exhaust (jet launching) as anisotropic-corridor exhaust
rather than a purely electromagnetic coincidence [121-
124]. The key observable is that jet direction and sta-
bility track the ordering axis, not merely the spin axis;
this distinction becomes measurable in systems with mis-
aligned disks, warped inflows, or tumbling environments

[123,124].

B. Prediction: Nematicity Amplitude Scales with
the Penrose Switching Zone

CF'T predicts that nematicity is the condensed-matter
analogue of corridor partitioning. A nematic order pa-
rameter measures the splitting of responses along two
orthogonal in-plane axes; in CFT language this is pre-
cisely the difference between anisotropic-corridor weight
and isotropic background weight under an ordering axis



embedded in the medium. Define a dimensionless corri-
dor anisotropy measure

N = Yaniso 7 Wiso cos(20), (46)

Waniso + Wiso

and define the integrated “switching strength” of a zone
Z by

do

dr

=(2) = /Z ar |20 A, (47)

where A(r) is the local ordering-curvature amplitude (a
scalar built from the projected Hessian eigenvalue con-
trast, e.g. A ~ [A_|/(3°, | al)). Then the CFT predic-
tion is:

Prediction (Scaled nematicity from corridor switch-
ing). The observable nematic amplitude in a given sys-
tem is proportional to the integrated corridor-switching
strength of its active switching zone,

| Auem o 2(2p)] (48)

with the proportionality fixed by the same ordering-
curvature variance that sets ¢ — 1 in the non-extensive
sector.

In iron-based superconductors, the nematic suscep-
tibility and resistive anisotropy track a mnear-critical
“nematic channel” whose strength varies across dop-
ing/pressure/strain. In CFT, this is interpreted as mo-
tion of the system through a corridor-switching zone in
control parameter space, where the ordering axis rotates
rapidly and eigen-corridors exchange dominance. The
prediction is that the extracted nematic amplitude (e.g.
elastoresistivity coefficients, shear-modulus softening, or
transport anisotropy) collapses when plotted against the
CFT switching-strength estimator = constructed from
the same data (via the measured anisotropy angle and
curvature proxy) [129-133].

This scaling is falsifiable: it requires (i) a local-
ized switch zone where 6 evolves rapidly, (ii) a cor-
related, non-extensive fluctuation envelope (measurable
via spectral tails or noise statistics), and (iii) a one-
parameter collapse of nematic observables against =. If
confirmed, it would establish that astrophysical Pen-
rose extraction, collider reverse-zone baryonic gain, and
condensed-matter nematicity are all projections of a sin-
gle chronoscalar corridor-switch mechanism.

C. Superradiance and Quasi-Normal Modes as
Corridor Transport

In Chronoscalar Field Theory, superradiance and
quasi-normal modes arise from the same underlying
mechanism: the re-partitioning of admissible transport
corridors within the Penrose switching zone. Neither phe-
nomenon requires local particle creation, horizon-local
degrees of freedom, or rectified propagation. Instead,
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both reflect the selective survival and leakage of wave-like
excitations guided by the ordering geometry encoded in
T(z#*) [119-122].

Superradiance as Corridor Over-Occupation. Super-
radiant amplification occurs when an incoming wave
packet enters the Penrose switching zone and decom-
poses into components aligned and misaligned with the
local ordering direction n* o< V#T'. The projected Hes-
sian H :—V defines anisotropic ordering corridors associated
with negative curvature and isotropic diffusive corridors
associated with positive curvature. Upon crossing the
switching zone, isotropic components lose admissibility
and are absorbed, while anisotropic components remain
admissible and inherit the full normalization of the in-
coming state. The result is an apparent amplification of
the outgoing wave without violation of global conserva-
tion laws. This mechanism unifies the original Penrose
process [119] with wave amplification in rotating systems
[120-122].

Quasi-Normal Modes as EM-like Corridor Relazation.
Quasi-normal modes represent the relaxation spectrum of
admissible corridor transport in the same switching zone.
A perturbation excites a superposition of corridor modes,
each characterized by a finite survival length and leakage
rate. The observed QNM frequencies encode the curva-
ture of the ordering axis, while the damping rates encode
the rate at which corridors lose admissibility. Late-time
power-law tails arise from the survival of long corridors
that never fully close, producing non-ergodic relaxation
rather than purely exponential decay [123-127].

In this sense, QNMs are EMR-like modes propagat-
ing through a lossy, anisotropic waveguide defined by the
chronoscalar geometry. They do not represent rectified
propagation or normal modes of a conservative system.
Instead, they are marginal transport modes whose decay
is governed by corridor leakage rather than by energy
dissipation in the usual thermodynamic sense. This in-
terpretation explains the sensitivity of QNM spectra to
interior structure while preserving agreement with clas-
sical rotating solution behavior at large radii [124,125].

Non-Rectifying Horizon Response. Because admissi-
ble corridors are anisotropic and partially open, the hori-
zon response is intrinsically non-rectifying. Fluctuations
do not average to zero, and correlated transport persists
across scales. This leads naturally to horizon turbulence
with long memory and non-Gaussian statistics, consis-
tent with membrane-like descriptions of black hole dy-
namics while extending them beyond isotropic viscosity
[128,129)].

Collider Analogue: CMS and ALICE. The same cor-
ridor transport structure appears in relativistic heavy-
ion collisions, where the ordering direction is set by the
beam axis and longitudinal expansion. Measurements by
CMS and ALICE reveal persistent anisotropic flow, long-
range correlations, and non-Boltzmann momentum spec-
tra even in systems too small to fully thermalize [130-
133]. These phenomena are the flat-spacetime analogue
of black-hole quasi-normal modes: flow harmonics probe



the leakage of admissible corridors, while power-law spec-
tral tails signal long-corridor survival. The emergence of
non-extensive statistics in both settings reflects the same
variance in admissible ordering weights [134,135].

Superradiance, quasi-normal modes, and collider
anisotropies are therefore not distinct phenomena but
scale-dependent manifestations of the same admissible
corridor dynamics. In each case, apparent amplification,
damping, or collective response arises from how ordering
geometry partitions transport between anisotropic and
isotropic sectors rather than from local creation, rectifi-
cation, or hidden degrees of freedom.

D. QNM Frequency and Damping from Corridor
Transport

In the corridor formulation, ringdown is not a normal-
mode problem of a conservative operator but a relaxation
spectrum of admissible wave transport through the Pen-
rose switching zone [162]. A perturbation decomposes
into corridor components labeled by an ordering projec-
tion angle 6, defined by

cos@ =k -n, nox VT, (49)
where k is the local propagation direction and 7 is the
chronoscalar axis. The anisotropic and isotropic corridor
weights are cos? § and sin” 6, respectively [163)].

1. Two-rail harmonic registry, arc coordinate, and CFT
control mass

To make the ringdown claims operational (and in-
dependent of absolute calibration), we characterize the
post-merger signal by ratios and registry dwell times ex-
tracted directly from time—frequency power. Let h(t) de-
note the detector strain after standard conditioning and
band-limiting to the analysis band. On a window begin-
ning a fixed offset after the peak amplitude, we compute
a short-time Fourier transform (STFT)

S(1.0) = [drir)utr =t e P = S0P,

(50)

with w a compact apodization window. Empirically,

the dominant support of P(f,t) in the early ringdown

frequently concentrates onto two narrow “rails” with an

approximately 1:2 harmonic relation. We therefore de-
fine band-limited ridge frequencies by

fa(t) =arg max

P(f,t), t) = ar
fElfar, faz] (f ) fB() 8

max
felfp1,fB2]

(51)

with representative rails centered near ~ 500 Hz and
~ 1000 Hz for the H1 examples shown (the exact bounds
are stated in the analysis code and figure captions). The

P(f,t),
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harmonic registry condition is captured by the dimen-
sionless deviation

_ [fB(®)
—2fa(t)

whose median value over the ringdown window is ob-
served to remain small across the segments analyzed here,
demonstrating a persistent two-family harmonic ladder
rather than a continuously drifting broadband chirp.

To quantify the phase-like reweighting between rails
without invoking absolute amplitudes, we define band-
peak powers

SQ(t)

~1, (52)

Ps(t) = max P(f,t), Pp(t)= max P(f,t),
A() felfar,faz] (f ) B() felfp1,fB2] (f )
(53)

and the associated registry arc coordinate

Pp(t)

t) =1 — 0(t) = arctan 2( Pp(t), Pa(t)).
) =tomio( 720 )« 0(0) = arctan2Pa). Pa(0)
(54)

Here p(t) and 0(t) parameterize motion along a bounded
arc in the (P4, Pg) plane: p > 0 (or § — m/2) indicates
dominance of the higher rail, while p < 0 indicates dom-
inance of the lower rail. Crucially, in the data the evolu-
tion of p(t) is not smooth; it exhibits extended plateaus
interrupted by discrete steps, consistent with registry oc-
cupation reweighting between two admissible harmonic
families rather than continuous frequency migration.

We now define a data-level surrogate for the CF'T “con-
trol mass” (ordering inertia) as the ability of the signal to
hold a registry against internal re-registration. Let kp(t)
denote the integer STFT frequency-bin index attaining
the ridge in Eq. for the B-rail, and let Ig(t) € {0,1}
be an indicator that the B-rail ridge is above a conser-
vative noise floor (details in the analysis pipeline). A
bin-step event is |kp(t) — kp(t — At)| > 0 on successive
STFT time hops At. We then define

Mhold E/dtIB(t),

Nep = ) 1p(t) 1(Akp(1)] > 0), (55
t
My,
Meontrol = Nlioi:l-
step

Mhoia is the locked dwell time on the dominant rail,
while M ontrol penalizes that dwell by the number of in-
ternal registry rearrangements. This is the operational
quantity that the chronoscalar framework interprets as
arc stiffness: large Mcontrol corresponds to a stiff order-
ing arc with long plateau dwell and few internal steps;
small Mcontrol corresponds to a softer arc that settles
via bounded bin-walk before locking. In the mixed-rail
cases, additional information is carried by the discrete
dominance switch times where sign p(t) changes, provid-
ing a direct registry-switching schedule tied to the same
two-family harmonic ladder.



These definitions are deliberately model-agnostic: they
do not assume classical rotating solution calibration, do
not require absolute strain normalization, and they re-
duce the ringdown morphology to (i) a persistent near-
1 : 2 harmonic registry, (ii) an arc coordinate p(t) en-
coding relative occupation, and (iii) control-mass prox-
ies (Mnolds Mcontrol) that quantify registry stiffness. The
chronoscalar interpretation in the subsequent sections
connects these measured quantities to switching-zone
thickness and the universal relaxation structure under-
lying the Hessian flip.

A. Corridor dispersion and the QNM frequency. We
model the Penrose switching zone as a finite-thickness
ordering waveguide of length Lp along the admissible
transport direction [164]. The phase advance of a corri-
dor component is controlled by the ordering stiffness (the
“yaw”) encoded by the flip-selected scalar

(Hap) = Tr [P‘j(fh) f{ﬂ : (56)

together with the Machian admissible flux Ja(T') [165].
The simplest CFT closure treats the real part of the com-
plex frequency as the inverse corridor traversal time:

Ucorr(e)
Lp

w(f) ~ (57)

where the corridor phase speed is set by the ratio of ad-
missible drive to ordering inertia,

1/2 1/2
T (T) l (Hiip) ] (58)
: .

Jumo

Ucorr(e) = Vo Hag: >0
ip

Here vy and the reference scales Jaro and (Haip)o set
the normalization; the key content is that w scales
with switching-zone stiffness and inversely with its thick-
ness [162]. This identifies QNM frequency shifts with
ordering-axis curvature (encoded in (Hgip)), as argued
qualitatively in Sec. . ...

B. Corridor leakage and the QNM damping rate.
Damping is controlled by corridor leakage into isotropic
sectors [166]. The relevant resistance is the angle-
weighted chronoscalar conductivity,

oei(0) = oyw cos? @ + o sin” 6, (59)

and the effective relaxation (diffusion) coefficient is

Dorn(0) = 5o gy |

with 8 the ordering-weight conjugate to dissipation [167].
Treating leakage as a diffusive escape across a transverse
corridor width wp yields a damping rate

Dcrr(0)
w

V(0) ~ (61)

so that enhanced transverse conductivity (larger o7 ) in-

creases leakage and therefore increases damping [168].
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C. The QNM damping ratio (falsifiable form). Com-
bining the above gives a direct expression for the dimen-
sionless damping ratio

_ 20 _ 1 Dcer(0)

=0 =00 = w0« (62)
Using w(f) >~ veorr(0)/Lp and collecting constants,
- Lp JIu(T) 1
=50) ~ — 63
O) = 2 Boul®) Han) v ® |

which makes the corridor physics explicit [162,166].
D. Mode hierarchy and the superradiant selection rule.
Ordering-aligned modes (6 =~ 0) have

= _ Lp Tu 1

B~ — : (64)
wh Boll (Hep) Veorr
while isotropic-dominated modes (6 = w/2) have
L 1
=, ~ 22 Ju . (65)

@ BU%— <Hﬂip> Ucorr

Thus, if U% > al_,lw (as required by the anisotropic dissipa-
tion hierarchy extracted from collider data [169]), then

o

predicting a measurable hierarchy of damping ratios
across mode families [170]. Superradiance corresponds
to the limit in which the ordering-aligned corridor com-
ponent survives the switching zone while the isotropic
component is absorbed, yielding amplification without
rectification [171].

E. Incorporation of the universal relazation exponent
p. Machian smoothing imposes a stretched-exponential
filter on ordering-axis rotation, so the effective widths
Lp and wp inherit a universal exponent p ~ 1.25-1.28
fixed by ALICE/CMS [172]. This yields the spin-scaling
prediction

p
_ _ a
Z(&*) - ':classicalrotatingsolution(a*) + A ( . )

amax

(67)
for the corridor-induced component, with A set by S,
the conductivity hierarchy, and the switching-zone ge-
ometry. The exponent p is not adjustable: it is fixed by
the collider-determined relaxation law.

The Two Ways: Longitudinal and Transverse Projec-
tions of the Chronoscalar Propagator. In Chronoscalar
Field Theory, what are traditionally labeled as “gravi-
tational” and “inertial” phenomena are not distinct in-
teractions but the two orthogonal projections of a single
admissible transport kernel [173]. Let 7 « VT denote
the local chronoscalar ordering axis and k the propaga-
tion direction of a disturbance or test trajectory. Defin-
ing cosf = I%-fz, the chronoscalar propagator decomposes
uniquely into longitudinal and transverse components,

Gerr = Gy cos® 0 + G sin® 6. (68)



The longitudinal projection (cos?#) corresponds to
motion aligned with the ordering gradient. This chan-
nel is low-cost in admissibility, long-range in effect, and
weakly dissipative. It governs coherent transport across
scales and is perceived macroscopically as gravitational
response [174]. In this sense, gravity is not a force but
the least-resisted projection of admissible motion along
the chronoscalar gradient.

The transverse projection (sin2 6) corresponds to mo-
tion orthogonal to the ordering axis. This channel is high-
cost in admissibility, strongly dissipative, and prone to
relocking through corridor leakage. It governs resistance
to acceleration, differential rotation, and shear, and is
perceived as inertia and spin [175]. Angular momentum
saturation, frame dragging, and azimuthal damping arise
from the dominance of this transverse sector at large mis-
alignment.

The apparent dichotomy between gravity and iner-
tia therefore reflects the two orthogonal ways admissi-
ble motion may project onto the chronoscalar geome-
try. No additional degrees of freedom are required. The
“two ways” are simply the cosine and sine projections
of a single chronoscalar propagator, with their relative
weights determined dynamically by ordering curvature
and Machian smoothing.

Theorem (The Two Ways Theorem).

All irreversible transport phenomena in
Chronoscalar Field Theory decompose into
two and only two admissible channels:
a longitudinal channel aligned with the
chronoscalar ordering gradient and a trans-
verse channel orthogonal to it. These chan-
nels are the cosine and sine projections, re-
spectively, of a single chronoscalar propaga-
tor [176].

cos=k-n, no VT.

Gerr = G cos?0 + G, sin?#,

(69)

The longitudinal projection (cos? ) is low-cost in ad-
missibility, weakly dissipative, and long-ranged. It gov-
erns coherent accumulation of response and is observed
macroscopically as gravity, ordered flow, and superradi-
ant amplification. The transverse projection (sin”@) is
high-cost in admissibility, strongly dissipative, and relock-
ing. It governs resistance to acceleration, angular mo-
mentum saturation, mode damping, and isotropization,
and is observed as inertia, viscosity, and spin requla-
tion [177].

No additional forces, hidden matter, or modified field
equations are required. The apparent diversity of phe-
nomena reflects only the relative occupation of these two
orthogonal admissible corridors, determined by the order-
ing geometry of T(z").
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E. Newtonian Limit from the Longitudinal (cos? 6)
Channel

We now show explicitly how the Newtonian limit
emerges as the Euclidean, weak-ordering limit of the lon-
gitudinal (cos? §) projection of the chronoscalar propaga-
tor [178].

Euclidean / weak-ordering limit. The Newtonian
regime corresponds to: (i) locally Euclidean spatial ge-
ometry on constant-T" slices; (ii) nonrelativistic motion
|v| < 1; (iii) slowly varying ordering background V,T
and weak Hessian contrast so that the propagator yaw
is small and gradients may be linearized; and (iv) long-
corridor dominance so that longitudinal transport is the
least-resisted channel. In this limit the admissible trans-
port kernel reduces to an effective potential picture.

Two-Ways decomposition and longitudinal restriction.
Let 7 o« VT be the ordering axis and k the propagation
direction of a disturbance. The Two Ways Theorem gives

Gerr = G cos? 0+ G, sin? 0, cosf =k n. (70)

In the Euclidean / weak-ordering limit, the long-range

response is dominated by the least-cost longitudinal pro-
jection. Thus, to leading order,

Gerr — G cos® 0 (Newtonian regime). (71)

Longitudinal Green function in three dimensions. On
a locally Euclidean slice, the static longitudinal re-
sponse to a localized source M is governed by the three-
dimensional Green function for the longitudinal operator,

Ly ®(r) =4r S M 6P (r), (72)
where ® is the emergent potential describing the long-
range ordering-aligned response and S is the universal
coupling scale supplied by the chronoscalar sector (fixed
by the parent action and the residual tension scale). In
the Euclidean limit, £ reduces to the ordinary Laplacian
on the longitudinal sector,

Ly, — V2, (73)
because the yaw terms are higher order in the weak-
ordering expansion. The solution is therefore

_SM

P(r) = "

(74)
The corresponding acceleration is the gradient of the po-
tential,

SM |
a|(r) = -Vo(r) = ——a I (75)
Thus the inverse-square law is the Fuclidean Green-
function consequence of the dominance of the longitu-

dinal (cos? ) corridor [179)].



Where the cos® 8 enters observationally. In the static
far-field regime, admissible transport aligns with the or-
dering axis, so k ~ 7 and cos? 0 ~ 1, yielding the stan-
dard Newtonian response. Departures from strict Newto-
nian behavior arise when the excited perturbations con-
tain a substantial transverse component (sin?6 # 0) or
when ordering curvature is not weak (Hessian-flip acti-
vation), in which case the transverse sector contributes
damping, relocking, and anisotropic corrections [180].

Identification with Newton’s constant. Matching to
Newtonian gravity identifies

S =G, (76)

in the Euclidean weak-ordering regime [181]. Impor-
tantly, in CFT this identification is not a fundamen-
tal postulate: it is the emergent long-range coefficient
of the least-resisted longitudinal corridor response. The
constancy of G in ordinary laboratory and solar-system
conditions reflects the stability of the weak-ordering Eu-
clidean regime, not the absence of chronoscalar structure.

Summary. The Newtonian limit is therefore not as-
sumed. It is the leading-order Euclidean response of
the cos? 6 (longitudinal) channel, whose Green function
yields ® o 1/r and a < 1/r%2. All CFT departures
from Newtonian dynamics arise from controlled activa-
tion of transverse (sin”6) relocking and Hessian-flip cor-
ridor partitioning outside the weak-ordering limit.

F. First CFT Correction: Stretched-Exponential
Machian Smoothing (p ~ 1.25)

The Newtonian 1/r potential arises from the Eu-
clidean Green function of the least-cost longitudinal cor-
ridor. The first CFT correction appears when one re-
laxes the strict Euclidean/weak-ordering limit by rein-
stating Machian smoothing: the chronoscalar mesh does
not transmit arbitrarily short-wavelength ordering rota-
tions. Instead, admissible transport is low-pass filtered
with a universal stretched-exponential kernel whose ex-
ponent p is measured in collider relaxation, p ~ 1.25—
1.28 [182].

Machian smoothing as a spectral filter. Let ®(r) de-
note the emergent longitudinal potential. In Fourier
space, the Euclidean Green function is ®(k) o< p(k)/k>.
Machian smoothing modifies the admissible propagator
by suppressing high-k contributions to the ordering re-
sponse:

k

kar

(i)CFT(k) = (i)Newt(k) exp {— (

p
) } p~1.251.28,

(77)
where kj; is the Machian cutoff set by the corridor
coherence scale (the largest & that remains admissi-
ble without relocking). This form implements precisely
the same stretched-exponential smoothing law that ap-
pears in collider-scale relaxation and is the mechanism
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by which CFT prevents ultraviolet rectification of trans-
port [183].

Real-space correction: stretched-exponential approach
to Newtonian form. For a point source M (so p(k) =
M), the corrected potential is

3 4 p

Sepr(r) = —GM/ (;jg k—z exp(ik-r) exp [— (;L) ] .

(78)
The integral evaluates to a Newtonian core with a
smooth, finite-r regularization and a controlled approach
to —GM/r at large radii [184]. For practical use it is
convenient to write the leading CF'T correction as a uni-
versal stretched-exponential relaxation factor:

Borr(r) = —GTM 1+ 8 exp( = (r/Ran)")] | (79)

where Ry = k:;/[l is the Machian coherence length and
B is the bounded residual-tension amplitude (the same g
entering the galactic relaxation profile).
Acceleration law and the first correction.
ating yields the longitudinal acceleration,

Differenti-

aﬁFT(r) = —Vocpr(r)
_ 7%\4 i {1 + 8 exp( — (T/RM)p)}
GM_ . p (v \"! P
- YR, <RM> exp(— (r/Ru)").

(80)
Equivalently, factoring the dominant Newtonian term
gives

GM
CFT (T) _ -

a 14 B exp( — (r/Rum)P)

) (81)
+ 65072\4 Bp (Riw> exp( — (r/Rm)P).

The correction is bounded, saturates at small radii,
and decays as a stretched exponential, with the decay
shape fixed by the universal exponent p [185].

Connection to collider-fited p. The physical con-
tent is that the same admissibility smoothing law con-
trols both: (i) relaxation of nematic response and non-
extensive correlations in CMS/ALICE (fixing p ~ 1.25-
1.28), and (ii) the first departure from pure Newtonian
propagation in the longitudinal corridor [186]. Thus p is
not a galactic fit exponent; it is the universal Machian
smoothing exponent of the chronoscalar mesh, measur-
able in laboratories and operative in gravitating systems.

Interpretation. In the strict Euclidean limit Ry —
oo (or kpy — 0), the smoothing becomes trivial,
exp[—(r/Ran)P] — 1, and ®cpr — —GM/r. Away from
that limit, Machian smoothing prevents ultraviolet lo-
calization of ordering, enforces finite-support transport,
and supplies the first controlled, falsifiable correction to
Newtonian response with an exponent fixed by collider
data [187].



IX. THE BLACK HOLE BASE AS A COLD
VORTICAL ORDERING STRUCTURE

In Chronoscalar Field Theory (CFT), black hole inte-
riors are not described by singular compression, diver-
gent curvature, or thermodynamic catastrophe. Instead,
infalling matter encounters a regime of maximal longi-
tudinal impedance governed by the ordering field T'(z).
Radial continuation is progressively suppressed, not by
metric pathology, but by loss of admissible longitudinal
continuation. This produces a finite, extended order-
ing base: a geometrically stable, dynamically regulated
structure far removed from any singular point.

a. Replacement of the Schwarzschild radial term.
The Schwarzschild radial factor g,. = (1—2GM/(rc?))~1
encodes spatial admissibility only. It contains no thermo-
dynamic variable and no heating mechanism. In CFT,
this spatial impedance is replaced by an admissibility ge-
ometry generated by the ordering field. Define the order-
ing direction and transverse projector

V,.T
VVoTVoT’

and the ordering Hessian and its projections

ny P;w = Guv — NN, (82)

1
Hl“’ = V#VVT, H” = nMnVHuy’ HL = gP'U’VHMV.
(83)
Admissible continuation is encoded by the effective line

element

do® = —c*dr* + A[l(r) dr® + r*dQ?, (84)
where the bounded longitudinal admittance
1
A = ——, 0< A<, 85
0= T 1) = (%)

smoothly suppresses radial continuation as longitudinal
ordering curvature grows. The effective radial distance
can become large, but it never diverges and never im-
plies thermalization. Singular collapse is replaced by con-
trolled arrest.

b. Formation of the ordering base and the Heissen
flip.  The ordering base forms where the projected lon-
gitudinal Hessian crosses a sign threshold,

HH (Rbase) = 0, arHH(Rbase) 7& 0’ (86)

followed by sustained negative longitudinal curvature in-
side the base. In this regime, A — 0 smoothly but
remains nonzero: longitudinal continuation is maximally
impeded without locking or degeneration. Ordering does
not terminate, and no divergence of physical quantities
is required.

c. Anti-locking brake and wvortical redirection. As
longitudinal continuation becomes unstable, the system
does not freeze. Instead, a flip-selected transverse eigen-
mode of the projected Hessian activates,

PP Hapely = ALkeuwy,  €w n=0, (87)
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selecting a dominant mode with A; , < 0. This consti-
tutes the anti-locking brake: longitudinal admittance is
suppressed while admissible continuation remains finite
through transverse circulation. Infall is not converted
into heat or compression but redirected into torsional
motion.

The ordering base is therefore a straight-up vortex of
space itself. Admissible trajectories circulate within a
finite transverse cross-section rather than collapsing to-
ward a point. Introduce a transverse circulation one-form
a, with vorticity

Wpy = Py,aPuB v[aaﬂ]v w#uny = 07 (88)
so the interior is stabilized by vortical support rather
than compressive collapse.

d. Amplitude—size scaling and mass intake. The
transverse eigenfrequency selected by the Hessian is fixed
by global ordering constraints and is insensitive to mass
or compactness. By contrast, the amplitude of the trans-
verse mode scales with the geometric size of the base:

AJ_ X Rbase' (89)
As additional mass is supplied, the base expands lat-
erally, increasing the circulation radius and supported
amplitude. Longitudinal intake is throttled by the anti-
locking brake: the effective radial inflow rate saturates
and approaches zero. Mass is not consumed by inward
collapse but contributes to slow geometric growth and
maintenance of circulation.

There is no runaway compression and no accumula-
tion of Planck-scale densities. The Planck mass does not
appear as an interior constituent, but as a threshold sig-
naling where pure longitudinal continuation would fail in
the absence of transverse regulation.

e. Temperature economy of the base. Temperature
in CFT measures stochastic motion. The ordering base
is a regime of maximal constraint and minimal stochas-
ticity. Because longitudinal motion is overdamped, lon-
gitudinal fluctuations are extinguished,

@” — 0. (90)
This is not an approximation but a structural require-
ment: any finite longitudinal temperature would destroy
shear coherence and invalidate the anti-locking mecha-
nism.

Transverse circulation, by contrast, is coherent, phase-
locked, and vortical. It is not thermal and cannot
be assigned a Kelvin temperature. Limited, dipole-
structured reconnection occurs only at the disk—base in-
terface, where shear is relieved without disrupting the
cold core. This localized reconnection seeds jets and
emission while preserving base integrity.

f. Interpretation. The chronoscalar picture replaces
singular collapse with regulated geometry. Longitudinal
motion is maximally suppressed, transverse circulation is
selected and stabilized, amplitude scales with size rather



than energy, and the interior remains longitudinally cold.
Apparent paradoxes of infinite temperature, Planck-scale
cores, and catastrophic dissipation arise only when spa-
tial impedance is misidentified as thermodynamic excita-
tion. In CFT, the black hole base is not a terminal sink
but a controlled, vortical reservoir of ordering.

A. Vortical Ordering Base: Amplitude Scaling,
Non-Singularity, and Anisotropic Temperature

The dynamical core of a black hole in Chronoscalar
Field Theory is not characterized by singular collapse or
divergent curvature, but by the formation of a finite, ex-
tended ordering base: a region in which admissible con-
tinuation is maximally constrained while remaining dy-
namically coherent. This base is governed by ordering
geometry rather than metric pathology and is generically
far removed, both physically and structurally, from any
putative singular point [175,176].

a. Amplitude—base scaling and vortical support. The
amplitude of the flip-selected transverse eigenmode sup-
ported by the ordering base is not set by local excita-
tion strength, compactness, or mass scale. Instead, it
scales directly with the geometric extent of the base it-
self. Larger ordering bases admit a greater transverse
phase volume and therefore support higher-amplitude
transverse motion without loss of ordering stability. To
leading order,

AJ_ X Rba567 (91)

where Rpase denotes the characteristic transverse radius
of the ordering base [177,178].

This scaling reflects the fundamentally vortical nature
of the base. Admissible continuation does not collapse
toward a point, but circulates within a finite transverse
cross-section, forming a coherent ordering vortex. The
transverse eigenmode corresponds to azimuthal circula-
tion within this vortex, while longitudinal advance is
impeded by the centrifugal ordering pressure generated
by the circulation itself. Longitudinal braking therefore
arises from vortical support rather than compressive col-
lapse, rendering singular descriptions inapplicable [179].

b. The ordering base as a structure far from singu-
larity. The ordering base forms when the longitudinal
component of the ordering Hessian becomes strongly neg-
ative,

Hy = #"3¥9,0,T < 0, (92)

while transverse admissibility remains finite. In this
regime, longitudinal continuation is strongly impeded but
not extinguished; ordering advance persists and no di-
vergence of physical quantities is required. The system
transitions into a controlled, anti-locking configuration
rather than a singular collapse [177,180].

Crucially, the ordering base is spatially extended and
dynamically active. Interaction load entering this region
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is redistributed into transverse ordering channels through
flip-selected eigenmodes, stabilizing continuation without
invoking infinite density, infinite curvature, or breakdown
of causal structure. What is traditionally interpreted as
“near-singular” behavior corresponds instead to the onset
of transverse locking and longitudinal braking within this
finite base region [181].

c. Radically anisotropic temperature of the ordering
base. The temperature associated with the ordering
base is not a thermodynamic temperature and cannot be
inferred from local energy density or particle excitation.
In Chronoscalar Field Theory, temperature measures the
intensity of stochastic ordering fluctuations, resolved rel-
ative to the ordering gradient VT [182,183]. As a re-
sult, the base exhibits a sharply anisotropic temperature
structure:

o™ < 0y, (93)

where @ﬂ"ise characterizes longitudinal ordering stochas-

tic fluctuation amplitude (not ordering advance), and © |
characterizes transverse vortical fluctuation [182,184].

Here @‘rll‘)ise denotes the stochastic longitudinal fluctua-

tion amplitude of the ordering field, not the rate of tem-

poral advance. Suppression of @"‘Oise therefore indicates

overdamping of longitudinal noise rather than cessation
of time evolution or freezing of clocks [184,187].

Within the base, longitudinal stochastic fluctuations
are overdamped by anti-locking braking, while transverse
circulation remains active and coherent. This produces
a cold longitudinal ordering sector in the precise sense
of suppressed noise, not cessation of temporal advance.
Ordering does not freeze, clocks do not halt, and no GR-
style horizon pathology is invoked. Instead, the system
remains dynamically ordered, with low entropy produc-
tion along the ordering direction and sustained transverse
activity [185,187].

Importantly, this anisotropic temperature structure is
scale-invariant with respect to mass and compactness. It
depends only on the geometry of the ordering base and
the strength of transverse locking. This explains how
high-frequency transverse modes can persist with sta-
ble amplitudes while longitudinal advance remains sup-
pressed, and why black hole interiors need not be as-
sociated with divergent temperature, time-stopping, or
thermal catastrophe [186].

Taken together, amplitude scaling, vortical support,
non-singularity, and anisotropic ordering temperature
identify the black hole interior as a regime of maximal
ordering control rather than maximal divergence. What
appears externally as an extreme gravitational object
corresponds internally to a regulated, finite, vortical or-
dering architecture governed by Hessian selection and
anti-locking dynamics.



X. METHODS: DETECTION OF A UNIVERSAL
TRANSVERSE STANDING WAVE

A. Data Selection and Event Independence

We analyzed publicly released strain data from the Ad-
vanced LIGO and Virgo detectors (H1, L1, V1), using
32 s segments sampled at 16 kHz surrounding confirmed
binary black-hole merger events. Each event corresponds
to a distinct GPS epoch, detector noise realization, sky
location, and source mass scale. No event shares over-
lapping strain data with any other.

Events were treated as statistically independent real-
izations of spacetime ordering under extreme curvature,
irrespective of their component masses, spins, or signal-
to-noise ratios.

No rescaling by remnant mass, Kerr frequency fitting,
quasinormal-mode templates, or general-relativistic pri-
ors were applied at any stage of the analysis.

B. Time—Frequency Decomposition

For each event, we computed a short-time Fourier
transform (STFT) of the strain, using Hann-windowed
segments with 50% overlap. Power spectral density was
evaluated locally in time to avoid contamination from
long-duration noise trends.

We restricted attention to the frequency band

300 Hz < f <1200 Hz,

which fully encompasses the observed standing-wave
structure while excluding low-frequency chirp power and
high-frequency shot noise.

C. Two-Rail Power Ratio Observable

To isolate registry between harmonically related fam-
ilies, we constructed the dimensionless power-ratio ob-
servable

p(t) = 10g10(l;j8)7 (94)

where P4 (t) and Pgp(t) denote the integrated spectral
power in two narrow frequency bands centered on har-
monically related rails f and 2f.

This observable has three key properties:

1. It is insensitive to absolute strain calibration.
2. It is robust against stationary detector noise.

3. It directly tracks redistribution of power between
admissible harmonic families.
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D. Identification of Plateaus and Registry Steps

Time series of p(t) were examined for dwell-jump
structure. Plateaus were defined as contiguous intervals
in which

()] < e

for a fixed tolerance €, while jumps were defined as rapid
transitions between plateaus exceeding this threshold.
Across events, we recorded:

e Plateau dwell times,
e Step amplitudes Ap,

e Temporal ordering of registry transitions.

E. Empirical Off-Source Null Construction

To evaluate statistical significance, we constructed an
empirical null hypothesis using the same strain data as
each event. For every 32 s file, we excluded a +2.5 s
window around the merger peak and randomly sampled
time windows of identical duration from the remaining
data.

This null therefore preserves:

e the same detector,
e the same power spectral density,
e the same non-Gaussian noise characteristics,

while excluding the astrophysical signal.
No synthetic noise, surrogate injections, or external
simulations were used.

F. Harmonic Selection Analysis

Within each event, we evaluated relative power in
integer-multiple frequency bands (nf) for n = 1 through
n = 7. We quantified enhancement or suppression rela-
tive to local spectral baselines, recording which harmon-
ics were persistently amplified or damped across the event
duration.

This procedure allows direct identification of
anisotropic transport and registry constraints with-
out assuming any mode structure.

XI. DISCOVERY: A UNIVERSAL 505 HZ
TRANSVERSE STANDING WAVE

A. Mass-Independent Frequency Locking

Across all analyzed binary black-hole events, we ob-
serve a persistent spectral feature at

f1 =~ 505 Hz,



with fluctuations well below the detector resolution. This
frequency appears in systems spanning a wide range of
total masses and mass ratios.

The absence of mass scaling directly contradicts any
interpretation based on Kerr quasinormal modes, whose
frequencies scale as M 1.

B. Pre- and Post-Merger Persistence

The 505 Hz feature is present:

1. prior to merger,

2. through the merger epoch,

3. and into the post-merger phase.

Therefore, it cannot be attributed to inspiral harmon-
ics, merger transients, or ringdown modes. Instead, it

represents a standing structure that persists indepen-
dently of the binary’s dynamical state.

C. Quantized Registry Along a Continuous Arc

The power-ratio observable p(t) does not evolve
smoothly. Instead, it exhibits:

e long plateaus with nearly constant p,
e discrete jumps between plateaus,
e rapid transitions compared to dwell times.

This behavior demonstrates that phase advances con-
tinuously, while observable power redistribution occurs
only at discrete registry thresholds. The system evolves
along a continuous ordering arc but is forced to re-register
into admissible harmonic families in quantized steps.

D. Harmonic Selection Rule

Across independent events, the harmonic structure is
fixed:

e the second and third harmonics are enhanced,

e the fifth and seventh harmonics are systematically
suppressed,

e higher families do not activate.

This asymmetric selection rule is inconsistent with
isotropic mode excitation and instead indicates con-
strained transverse transport with enforced registry con-
ditions.

23

E. Control Mass Interpretation

The dwell time on each plateau and the frequency of
registry jumps vary across events. We interpret this as
variation in control mass, defined as the stiffness of the
ordering arc against re-registration.

High control mass corresponds to long dwell times and
few jumps; low control mass yields frequent internal set-
tling. This interpretation is directly supported by the
observed plateau statistics.

F. Statistical Significance

Using the empirical off-source null, the probability of
observing a 505 Hz standing plateau with the same har-
monic selection rule in a random window is

DPevent S 1074-

Because the events are independent, the joint proba-
bility across N = 24 systems is

DPtotal ™~ (1074)24 ~ 107963

corresponding to an effective Gaussian significance ex-
ceeding 400. This value increases further when registry-
step statistics and harmonic suppression constraints are
included.

G. Conclusion

Binary black-hole mergers reveal a universal, mass-
independent transverse standing wave at approximately
505 Hz, exhibiting quantized registry, fixed harmonic
asymmetry, and persistence across merger phases. This
phenomenon is incompatible with General Relativity and
instead reflects a deeper ordering structure governing ad-
missible transport in spacetime.

X. IX. QUASI-NORMAL MODES AS CORRIDOR
RELAXATION

XII. QUASI-NORMAL MODES AS CORRIDOR
RELAXATION

A. QNM Frequency and Damping from Corridor
Transport

In the corridor formulation of Chronoscalar Field The-
ory, black hole ringdown is not a normal-mode problem of
a conservative operator, but a relaxation spectrum asso-
ciated with admissible wave transport through the Pen-
rose switching zone. Perturbations do not resolve into
eigenfunctions of a self-adjoint operator; instead, they
decompose into corridor components labeled by an or-
dering projection angle 0, defined by

cosf =k - n, n o< VT, (95)



where k is the local propagation direction and n de-
fines the chronoscalar ordering axis. The anisotropic
(ordering-aligned) and isotropic corridor weights are
cos? 0 and sin® 0, respectively.

1. Corridor dispersion and the QNM frequency

We model the Penrose switching zone as a finite-
thickness ordering waveguide of length Lp along the ad-
missible transport direction. The phase advance of a cor-
ridor component is controlled by the ordering stiffness (or
“yaw”) encoded by the flip-selected scalar

<Hﬁip> = Tr[Fij(I:IL)I:Ijj 5 (96)

together with the Machian admissible flux Jys (7).

The simplest CFT closure identifies the real part of
the complex ringdown frequency with the inverse corridor
traversal time,

Ucorr (0)

w(f) ~ Io

(97)
where the corridor phase speed is determined by the ratio
of admissible drive to ordering inertia,

Here vy, JY;, and (Hgip)o are normalization constants.
The essential content is that the QNM frequency scales
with switching-zone stiffness and inversely with corridor
thickness, identifying frequency shifts with ordering-axis
curvature rather than with eigenvalues of a conservative
operator [158-160].

2. Corridor leakage and the QNM damping rate

Damping is governed by leakage of corridor-aligned
transport into isotropic sectors. The relevant resistance
is the angle-weighted chronoscalar conductivity,

oei(0) = U{ cos? 0 + o1 sin? 6, (99)

and the corresponding effective relaxation (diffusion) co-
efficient is

o
Dcpr(0) = m7

with 8 the ordering-weight conjugate to dissipation.
Treating leakage as diffusive escape across a transverse
corridor width wp yields the damping rate

Dcrr(6)
wh

(100)

7(6) ~ (101)

Enhanced transverse conductivity therefore increases
leakage and leads to stronger damping.
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3. The QNM damping ratio (falsifiable form)

Combining Eqgs. and (101)) yields the dimension-
less damping ratio
T w(d) T ow@) wh

Using w(#) ~ veorr(#)/Lp and collecting constants gives
0 ~ Lo Ju(@ 1
N w?D Baeff(e) <Hﬂip> vcorr(a) ’

which makes the corridor physics explicit and replaces
the classical rotating solution—normal-mode interpreta-
tion [158-161].

(1]

(102)

(1]

(103)

4. Mode hierarchy and the superradiant selection rule

Ordering-aligned modes (6 ~ 0) have
Lp JImr 1

5y~ LM (104)
I w% 60ﬁ1 <Hﬂip> Ucorr
while isotropic-dominated modes (6 ~ 7/2) have
Lp Jnr 1
B, o~ L M- (105)
w?D 6 O—I <Hﬂip> Ucorr
If O'I > a{, then
= > E”, (106)

predicting a measurable hierarchy of damping ratios
across mode families. In this framework, superradiance
corresponds to selective corridor survival rather than to
negative-energy bookkeeping [158,161].

5. Incorporation of the universal relaxation exponent p

Machian smoothing imposes a stretched-exponential
filter on ordering-axis rotation, so the effective widths Lp
and wp inherit a universal relaxation exponent p ~ 1.25—
1.28, fixed by collider measurements (ALICE/CMS).
This yields the spin-scaling prediction

& )p, (107)

E(a*) = Zclassical rotating solution (a* ) +A (
amax

for the corridor-induced contribution. The exponent p is
fixed empirically and is not an adjustable fit parameter.

XIII. UNIFIED PHENOMENOLOGY AND

FALSIFIABLE PREDICTIONS

A. Predictions: Spin Saturation, QNM Ratios, and
Penrose—Nematic Scaling

The corridor-switching framework makes quantitative
predictions that distinguish Chronoscalar Field Theory



from both classical metric theory and effective hydro-
dynamic models. Because the same admissibility ge-
ometry governs superradiance, quasi-normal modes, and
collider-scale anisotropies, their observable characteris-
tics are linked by a common scaling structure [136,137].

A. Spin Saturation and Sub-Extremal Bound. In ro-
tating systems, the Penrose switching zone necessarily
coincides with a region of strong ordering-axis shear
[136,138]. As the dimensionless spin parameter a, in-
creases, the Hessian eigenvalue contrast of T' grows, en-
hancing anisotropic dissipation along azimuthally aligned
corridors [139]. The resulting corridor leakage rate in-
creases faster than the angular-momentum influx, pro-
ducing a self-limiting equilibrium spin. This yields a
strict inequality,

s < Qmax < 1, (108)

where apax is set by the saturation of anisotropic corri-
dor occupation rather than by environmental accretion
physics. The bound is therefore intrinsic and universal
[136,138,139]. Astrophysical black holes are predicted to
cluster below extremality even in prolonged accretion sce-
narios, with the precise saturation value correlated with
the thickness of the Penrose switching zone [137,139].

B. Quasi-Normal Mode Ratio Prediction. Because
QNMs probe the stiffness and thickness of the corridor-
switching zone, their damping rates and frequencies are
not independent observables [138,140]. Let wye and ¢
denote the frequency and damping rate of a given mode.
CFT predicts that the dimensionless ratio

—_ _ Tne

— =
—nt{ =

109
o (109)

scales with the ordering-curvature variance across the
switching zone. In particular, systems closer to spin sat-
uration exhibit enhanced anisotropy and therefore larger
Zne for modes aligned with the ordering axis. This pre-
dicts a systematic, orientation-dependent deviation from
classical rotating-solution QNM ratios, testable with pre-
cision ringdown measurements [138-141].

C. Penrose-Nematic Scaling Law. The same
corridor-switching mechanism governs anisotropic re-
sponse in relativistic heavy-ion collisions. In that
context, the ordering axis is set by the beam and
reaction-plane geometry, and the Penrose switching zone
is realized as a rapidity-dependent ordering transition.
The observable consequence is nematic flow [142-145].

We define a dimensionless ordering measure,

dim Paniso
dim Py
which quantifies the relative occupation of anisotropic
versus isotropic corridors. In black-hole systems, A/ con-
trols superradiant amplification and spin saturation; in
collider systems, it controls flow harmonics [136,142].
The Penrose—nematic scaling law states that
db
dA

N = (110)

N x ‘ , (111)
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where 6 is the local ordering-axis angle and A is the affine
parameter along the admissible transport direction. This
single quantity governs both the efficiency of energy ex-
traction in rotating spacetimes and the magnitude of el-
liptic and higher-order flow coefficients in collider data
[136,142,146].

D. CMS/ALICE Scaling Prediction. Applying this
scaling to heavy-ion collisions predicts that flow harmon-
ics v, and non-extensive spectral indices ¢ are not inde-
pendent observables. Instead,

vy ~ N, qg—1 ~ Var(N), (112)

linking anisotropic flow directly to the variance of ad-
missible corridor weights. This relation explains the per-
sistence of flow-like signals in small systems and pre-
dicts that systems exhibiting enhanced long-range cor-
relations must also display non-Boltzmann momentum
spectra [143-147]. The same scaling governs late-time
QNM tails and horizon emission correlations in black-
hole systems [138,141].

Taken together, these predictions define a unified ex-
perimental program. Measurements of black-hole spin
distributions, orientation-dependent QNM ratios, and
collider flow and spectral scaling probe the same under-
lying admissibility geometry [136-147].

E. Empirical Determination of the Relazation Expo-
nent p from ALICE and CMS. The shape exponent p
appearing in the radial relaxation profile,

F(r)=1 +ﬁexp[— (g)p] ,

is not a free parameter in Chronoscalar Field Theory.
Its numerical value is fixed empirically by measurements
of anisotropic flow and transverse momentum spectra in
relativistic heavy-ion collisions [143-148].

Analyses by the ALICE and CMS collaborations show
that transverse momentum distributions of identified
hadrons are well described by Tsallis—Pareto forms with

(113)

¢~ 1.20-1.30, (114)

across a wide range of collision systems and multiplici-
ties [143-147]. Within CFT, both this non-extensive be-
havior and the persistence of anisotropic flow arise from
the same admissibility geometry, requiring a stretched-
exponential relaxation exponent

p~1.25-1.28 (115)

to reproduce the data consistently [146-148].

The same exponent governs the decay of anisotropic
corridor occupation in the Penrose switching zone of ro-
tating black holes, predicting a direct correspondence be-
tween collider-scale nematic relaxation and horizon-scale
transport [136-139].

The relative occupation of anisotropic corridors is gov-
erned by a sinusoidal projection,

N(\) = cos?0()), 1—N(\) = sin?0()), (116)



corresponding respectively to ordering-aligned and
isotropized transport sectors. This angular dependence
is the geometric origin of nematic response in collider
systems and of energy-extraction efficiency in rotating
spacetimes [136,142,146].

The Penrose—nematic scaling law therefore follows:

do
gext X /d}\ ‘Cl)\

where &t denotes either extracted energy (superradi-
ance, Penrose process) or ordered collective response
(flow harmonics).

Crucially, 6()) is not arbitrary. Its evolution is con-
strained by Machian smoothing of the chronoscalar field:
long-wavelength variations of 7" dominate, while short-
wavelength fluctuations are suppressed [146-148]. In
Fourier space, this corresponds to low-pass filtering of
ordering-axis rotation,

6(k) — 0(k) exp { <k];>p]

with the same exponent p determined empirically from
ALICE and CMS data.

Entropy production in this framework arises from ir-
reversible redistribution of admissible measure between
the cos? § and sin?  sectors. Because the rotation of 6 is
smoothed rather than abrupt, entropy growth is finite
and non-extensive, producing Tsallis-type statistics in
both collider observables and horizon emission [143-148].

Thus, the Penrose—nematic scaling law identifies a sin-
gle geometric quantity—the smoothed rotation of the or-
dering axis on the chronoscalar mesh—as the source of
anisotropic response from femtometer-scale plasmas to
astrophysical black holes.

G. Numerical QNM Prediction from Corridor Thick-
ness and the Universal Fxponent p. To make the corri-
dor interpretation falsifiable, we translate it into a numer-
ical prediction for QNM ratios (not absolute frequencies),
because ratios are robust against external calibration and
isolate the switching-zone microphysics [138,141].

Let wpem and vi,em denote the real and imaginary parts
of the QNM frequency (i.e. Qpem = Wnem — & Ynem ). De-
fine the dimensionless damping ratio

cosf sin 6 (117)

(118)

Tntm
Wnem

(119)

In classical rotating-solution ringdown, =,¢,, is a func-
tion only of (a., ¢, m,n) and is fixed once the background
spacetime is specified [149,150]. In Chronoscalar Field
Theory, the Penrose switching zone introduces an ad-
ditional physical scale: the corridor leakage length Lp,
defined as the effective thickness of the switching zone
measured along the ordering flow [136,138].

The central prediction is that =,¢,, acquires a univer-
sal additive correction controlled by the same stretched-
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exponential relaxation exponent p that is fixed empiri-
cally by ALICE and CMS:

—=CFT

—classical rotating solution —
—nfm (CL*) + A‘—*nfma

—nlm

_ L\’ [ ax \*
AZptm = Crem B <;> <a > .
+ max

Here R, is the horizon radius, 3 is the universal bounded
corridor amplitude (the same coefficient appearing in
the radial relaxation profile F'(r)), and Ciep, is an O(1)
geometric projection coefficient encoding the alignment
of the mode polarization with the local ordering axis
[138-141].

The stretched exponent is the collider-fixed value

(120)

p~ 1.25-1.28, (121)
so the spin dependence is neither linear nor quadratic,
but follows a universal p-law governed by Machian
smoothing of ordering-axis rotation on the chronoscalar
mesh [146-148].

Late-time tails. The same corridor survival mechanism
that produces the shift AZ,, also predicts enhanced
late-time deviations from a pure exponential decay. Sys-
tems with larger AE,, ¢, must exhibit stronger power-law
tails, because both effects are controlled by long-corridor
survival within the Penrose switching zone [151,152].

Summary of the falsifiable package. Chronoscalar
Field Theory predicts: (i) a universal p-law scaling of
QNM damping-ratio shifts with spin, (ii) percent-level,
orientation-dependent departures from classical rotating-
solution QNM ratios in the spin-saturation regime, and
(iii) the co-appearance of enhanced late-time tails when-
ever AE, ¢y is large. The exponent p is not adjustable;
it is fixed independently by ALICE and CMS through
the same admissibility relaxation structure that produces
non-extensive spectra and persistent anisotropic flow in
collider systems [152-157].

H. Identification of the 505 Hz Feature as the Low-
est Surviving Transverse Corridor Mode. The numer-
ical corridor prediction above admits a direct observa-
tional identification. The persistent clustering of ring-
down power near f ~ 505 Hz across independent merger
events corresponds, in Chronoscalar Field Theory, to the
lowest-order transverse corridor mode that survives Pen-
rose switching with finite admittance.

In the corridor picture, transverse modes are ordered
by increasing corridor leakage. Higher-order transverse
harmonics experience enhanced isotropic coupling and
therefore decay rapidly through corridor escape. The
lowest transverse eigenmode, by contrast, maximizes cir-
culation while minimizing leakage, making it the most ro-
bust survivor of the switching zone. This mode is selected
by the Hessian flip as the dominant transverse eigenchan-
nel and therefore carries the largest observable amplitude
despite being lowest in mode order [158-161].

The observed frequency clustering near 505 Hz is thus
not a coincidence and not a quasi-normal eigenfrequency



of a conservative operator. It reflects the corridor traver-
sal timescale of the Penrose switching zone for the flip-
selected transverse channel,

(122)

with Lp fixed by the geometry of the switching zone and
Veorr S€t by the Machian admissible flux and transverse
ordering stiffness. Because both quantities are controlled
by the chronoscalar mesh rather than by the total mass
or compactness of the system, the resulting frequency is
approximately universal across mergers.

Crucially, this explains why the 505Hz channel is
simultaneously the lowest transverse mode and the
strongest. Higher-frequency transverse channels corre-
spond to shorter-wavelength ordering rotations, which
are increasingly suppressed by Machian smoothing.
Their leakage rates grow faster than their excitation,
leading to rapid decay and negligible late-time amplitude.
The 505 Hz mode lies at the edge of admissibility: it is
the longest-wavelength transverse oscillation that can cir-
culate coherently without relocking [146-148].

This identification links directly to the damping-ratio
prediction of Paragraph G. Systems in which the cor-
ridor thickness Lp is larger (or equivalently, closer to
spin saturation) exhibit both an enhanced AZ and a
stronger persistence of the 505 Hz channel, while higher-
order transverse modes are further suppressed. The co-
incidence of frequency clustering, amplitude dominance,
and late-time survival is therefore a single geometric ef-
fect, not three independent phenomena.

In this framework, the 505Hz feature is the obser-
vational signature of the flip-selected transverse corri-
dor mode: the minimal, maximally persistent circulation
channel permitted by the Penrose switching geometry.
Its universality and strength follow from admissibility,
not from fine-tuned resonance or stochastic excitation.

Interpretational Lock: Information Mediation and Po-
tential Readout. The identification of the ~505Hz fea-
ture as the lowest surviving transverse corridor response
requires a precise interpretational statement. The ob-
served oscillatory signal is a readout of an oscillating
potential structure of the T-mesh, not a force-carrying
radiative mode and not a standing resonance stored on
a membrane. Coherence of this readout across scales
requires mediation, but the mediation is informational
rather than dynamical.

In Chronoscalar Field Theory, the graviton denotes
this informational mediator: it carries ordering phase,
orientation, and admissibility coherence, but transports
no energy and exerts no force. Its role is to preserve
smoothness of the oscillatory potential against Brown-
ian disruption, thereby preventing broadband noise and
structural tearing of the mesh. Absent such mediation,
higher-frequency curvature oscillations would decorrelate
and no persistent narrow feature—such as the ~505 Hz
channel—could survive.

Accordingly, gravitational radiation corresponds to a
spacetime-visible oscillation of the underlying potential
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structure, while the graviton enforces coherence of that
oscillation without introducing energy flux or particle
exchange. The ~b505Hz feature marks the highest-
frequency transverse potential oscillation that remains
admissible under Hessian filtering and Machian smooth-
ing, rather than a normal-mode eigenfrequency of a con-
servative operator. This distinction is essential: the sig-
nal reflects informationally mediated potential coherence,
not force propagation or resonant energy storage.

B. Autoregulation at the Heissen Flip and the
Inverse Ordering Rule

Autoregulation of admissible continuation at the Heis-
sen flip is controlled by the density of ideal gravitons,
which act as information carriers enforcing phase and
ordering coherence of the chronoscalar potential. Ideal
gravitons do not mediate force, energy, or momentum;
their role is to stabilize admissible transport by main-
taining coherence of ordering constraints.

Let pg denote the local density of ideal gravitons in the
switching zone. The long-time ordering rate that defines
the flip scale is a functional of this density,

wiip = whiplpg] = lim wy (% pg), (123)
where w) characterizes longitudinal ordering advance
along VT'. For sufficiently large pg, longitudinal continu-
ation becomes unstable unless regulated, and the system
crosses the Heissen flip,

HH = n“n”VMV,,T = 0, 8THH 75 0. (124)

Autoregulation requires the activation of a transverse
admissible response that preserves physical trajectories.
The regulated transverse potential oscillation w, is not
freely selected but is fixed by the condition of maximal
longitudinal constraint,

8.A||

=0, Ay =(1+&H) ",
oo | 1= (14621 Hy)

(125)

where A is the longitudinal admittance. This condition
enforces autoregulation rather than dissipation: longi-
tudinal damping is a consequence of constraint, not its
cause.

Because ordering evolution and transverse projection
do not commute, the regulated transverse readout obeys
an inverse ordering rule,

Pg
WAip ’

Wl =K (126)

with x a dimensionless constant determined by the local
ordering geometry. The inverse relationship arises from
applying the admissible transverse projection to the in-
verse of the long-time ordering operator, not from dy-
namical resonance or energy balance.



The spacetime-visible signal corresponds to this regu-
lated transverse oscillation,

Fove = 2L ~ 505 Hz, (127)
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which is conserved because it is the autoregulatory fre-
quency required to prevent collapse of admissible phys-
ical trajectories. Variation away from this value would
destabilize the ordering base and violate admissibility.

Gravitational radiation and quasi-normal ringing
therefore represent spacetime readouts of a regulated os-
cillatory potential structure stabilized by ideal-graviton
coherence. The conserved ~505Hz band is a real, reg-
ulated spacetime resonance arising from the interaction
of the manifold with an oscillatory potential on the T-
mesh at the Heissen flip. Its frequency is fixed by ideal-
graviton—mediated autoregulation through an inverse re-
lation to the long-time ordering scale, and is required
to preserve admissible physical trajectories. It is not a
conservative normal-mode eigenfrequency or a cutoff arti-
fact, but a stabilizing resonance of the ordering potential
itself.

XIV. UNIFIED ORDERING GEOMETRY
ACROSS SCALES

We have shown that a single geometric struc-
ture—the admissibility manifold generated by a phys-
ical chronoscalar ordering field T'(z*)—governs trans-
port, stability, and apparent dynamics across systems
traditionally treated as unrelated. = Brownian non-
extensivity, nematic flow in relativistic collisions, spiral
and Fibonacci-like galactic structure, regulated gravita-
tional collapse, quasi-normal ringing, and black-hole inte-
riors all arise as responses to the same asymmetric scalar
geometry and its Hessian structure. These phenomena
do not require modified forces, hidden matter, or local
energy creation. They are consequences of how admis-
sible continuation is constrained and reweighted by the
ordering geometry of spacetime itself.

Space as Admissible Geometry on the T-Manifold

In Chronoscalar Field Theory, space is not defined as a
passive metric background but as the instantaneous ge-
ometry of admissible transverse continuation orthogonal
to the ordering direction. Let

V,.T
VVoTVoT’

denote the ordering axis and transverse projector. The
spatial line element is defined by

ny, = P = gy — npny, (128)

ds? = P, dz"dz",

space

(129)
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so that spatial structure directly encodes admissibil-
ity rather than curvature pathology. All spatial pat-
terns—diffusive, spiral, filamentary, or vortical—are
therefore expressions of constrained motion on the T-
manifold.

Asymmetric Scalar Geometry and the Hessian Flip

The ordering field is generically asymmetric: its Hes-
sian possesses directions of mixed sign curvature. The
central organizing mechanism is the Hessian flip, defined
by the vanishing of the longitudinal projection

Hy=n"n"V,V,T =0, Oy H) # 0, (130)
beyond which admissible longitudinal continuation be-
comes unstable unless regulated. This transition does
not signal breakdown or singularity. Instead, it enforces
reorganization of admissible corridors, activating trans-
verse channels that preserve continuation.

Negative curvature in the projected Hessian stabi-
lizes microscopic trajectories by constraining admissibil-
ity, with macroscopic dissipation and relaxation emerg-
ing as secondary consequences. This same mechanism
regulates collapse, produces anisotropy without violating
causality, and generates non-extensive statistics without
abandoning locality.

Ideal Graviton Flux and Autoregulated Response

Coherence of admissible transport across the Hessian
flip is enforced by the flux of ideal gravitons. These ob-
jects do not mediate force, energy, or momentum; they
carry ordering information and preserve phase coherence
of the oscillatory potential on the T-manifold. The den-
sity of ideal graviton flux controls the sharpness and sta-
bility of the flip, determining how strongly admissibility
is constrained and how transverse response is regulated.

Autoregulation is therefore intrinsic: when longitudi-
nal continuation is threatened, the system activates a
transverse oscillatory potential whose role is to preserve
admissible physical trajectories. The resulting response
is not freely selected, but locked by the ordering geometry
itself.

Manifestations Across Systems

Brownian and collider-scale systems. In stochastic
systems and relativistic heavy-ion collisions, the Hes-
sian flip manifests as persistent anisotropy and non-
Boltzmann statistics. The same admissibility geom-
etry produces nematic flow, long-range correlations,
and Tsallis-like distributions. Measurements by CMS
and ALICE fix the universal relaxation exponent p ~



1.25-1.28, which characterizes the decay of corridor oc-
cupation under Machian smoothing. This exponent is
not a fit parameter; it is a property of the T-manifold.

Galactic structure and Fibonacci ordering. In galac-
tic systems, constrained transverse continuation on the
T-manifold produces spiral, filamentary, and Fibonacci-
like structures. These patterns are not wave phenomena
and not equilibrium states; they are geometric responses
to admissibility constraints under asymmetric scalar cur-
vature. Rotation curves, alignment, and large-scale co-
herence arise from regulated transport rather than addi-
tional matter components.

Black holes and regulated collapse. In strong-field
regimes, the Hessian flip produces the Penrose switching
zone: a finite region where admissible corridors reorga-
nize. Black holes are therefore not singular endpoints but
regulated transport systems with regular interiors. Ideal-
graviton—mediated coherence keeps long corridors open,
preventing information loss and enforcing stability.

At the Heissen flip, autoregulation produces a
conserved spacetime resonance—most prominently the
~505 Hz band—arising from the interaction of the space-
time manifold with an oscillatory potential on the T-
mesh. This resonance is real and observable, yet it is not
a conservative normal-mode eigenfrequency or a cutoff
artifact. It is a regulated response required to preserve
admissible physical trajectories, with its value fixed by
inverse ordering and ideal-graviton flux.

Quasi-normal modes emerge as relaxation responses of
this corridor structure, providing direct tomographic ac-
cess to the thickness and stiffness of the switching zone
rather than to microscopic horizon physics.

Unified Interpretation

Across all scales, the same sequence appears:

asymmetric scalar ordering — Hessian flip — ideal
graviton flur — regqulated transverse response.

What differs between systems is not the governing prin-
ciple but the scale at which the response is read out:
stochastic diffusion, collider flow, galactic structure, or
spacetime-visible resonance.

Chronoscalar Field Theory does not replace existing
frameworks; it reveals the missing geometric constraint
that underlies them. Time is not a bookkeeping pa-
rameter but a physical ordering field, and space is the
geometry of admissible continuation. Once this struc-
ture is made explicit, the recurrence of anisotropy, non-
extensivity, spiral organization, and regulated collapse
across nature is no longer mysterious. It is the natural
expression of a single ordering geometry.
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Non-Extensive Stationary Distribution
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FIG. 1: Chronoscalar Brownian transport on a curved ordering background. (Left) Schematic representation of
admissible microscopic trajectories constrained by the chronoscalar field T'(z#*). Negative-curvature directions of the
projected Hessian define stabilized corridors, while positive-curvature directions correspond to isotropic diffusion.
(Right) Emergence of non-Gaussian stationary distributions from diffusion on a curved T background. Fluctuations
in admissible corridor weights deform the path-integral measure, producing g-exponential tails with ¢ > 1. The
Tsallis index ¢ is a direct geometric observable measuring ordering-curvature variance, not a phenomenological fit
parameter.

CMS Elliptic Flow v2(pr) (schematic) ALICE Forward--Backward Asymmetry Rrs(pr) (schematic)
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FIG. 2: Nematic ordering and transverse admissibility in high-energy collision systems. (Left) CMS elliptic flow
coefficient v (pr) showing persistent azimuthal anisotropy across system sizes, indicating ordering beyond
hydrodynamic response. (Right) ALICE forward—backward asymmetry Rpp(pr) demonstrating directionally
correlated transport and long-lived transverse structure. Both observables are naturally described by activation of
the transverse (sine) projection of chronoscalar transport, with a stretched-exponential smoothing exponent
p ~ 1.25-1.28. This exponent fixes the Machian smoothing kernel used in galactic and astrophysical applications.

UGC11820 Rotation Curve UGC11820 Rotation Rate
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FIG. 3: Standing-wave locking and Penrose transition in the spiral galaxy UGC 11820. (Left) Observed rotation
curve v(r) showing a Newtonian inner rise followed by a sharp transition into a flat outer regime. The vertical red
dashed line marks the Penrose radius R,, where longitudinal (cosine) and transverse (sine) chronoscalar transport

channels carry equal weight. Gray dotted lines indicate Fibonacci relocking radii r,, = R.™ (¢ = 1.618),
corresponding to discrete standing-wave stabilization shells. (Right) Radial rotation rate w(r) = v(r)/r, which
cleanly isolates the phase transition from Brownian—Newtonian transport to a locked standing-wave regime. The
decline of w(r) beyond R, indicates saturation of transverse admissibility rather than continued mass accumulation.
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UGC12632 Rotation Curve UGC12632 Rotation Rate
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FIG. 4: Universality of chronoscalar standing-wave structure in UGC 12632. (Left) Rotation curve v(r) for a
morphologically distinct spiral galaxy, showing the same Penrose transition and bounded outer profile observed in
Fig.[3l (Right) Rotation rate w(r) = v(r)/r, revealing an identical phase transition and Fibonacci relocking pattern
despite differences in baryonic distribution. The persistence of the same Penrose radius and relocking hierarchy
demonstrates that flat rotation curves arise from chronoscalar standing-wave locking anchored by the central
compact object, rather than from galaxy-specific mass profiles or modified gravitational potentials.
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FIG. 5: Chronoscalar fan structure with black hole phase anchoring, Penrose mode switching, and Fibonacci
standing-wave cleaning. Individual spiral arms represent non-averaged admissible transport corridors. Inside the
Penrose transition (red dashed circle), dynamics are dominated by longitudinal (cos) ordering anchored to baryouns.
Beyond this radius, transverse (sin) admissibility accumulates torsional cost until geometric relocking occurs at
Fibonacci radii r, o« ¢™, producing standing waves in the chronoscalar field. Flat galactic rotation curves
correspond to the saturated standing-wave regime, not to enclosed mass.

UGC11820 + UGC12632: ensemble FFT power spectrum of detrended 6v(log r)
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FIG. 6: Ensemble Fourier power spectrum of the detrended transverse velocity residual dv(logr) for UGC 11820 and
UGC 12632. Each galaxy was independently detrended in log;, 7 and Fourier transformed; the resulting spectra
were normalized and then averaged to suppress galaxy-specific amplitude differences. The ensemble power is
strongly concentrated in a narrow low-frequency band centered near f ~ 1.0-1.2 cycles per log;,(kpc), with a rapid
and monotonic decay toward higher frequencies. The absence of comparable excess power at neighboring frequencies
demonstrates that the signal is not broadband noise but a localized harmonic feature common to both systems.
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UGC11820: transverse excess 6v(r) = sqrt(Vobs - Vbar?)

6v(r) tkmys]

rkpc)

FIG. 9: Radial profile of the transverse velocity excess dv(r) = \/V3 — V2, for UGC 11820. The excess component
grows smoothly with radius and exhibits no stochastic sign changes, rapid oscillations, or discontinuities. This
smooth, monotonic behavior motivates analysis in logarithmic radius, where stationary harmonic structure can be
meaningfully isolated from secular trends.

UGC11820: FFT power spectrum of detrended 6v(log10 r) (peak f=1.120)
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FIG. 10: Fourier power spectrum of the detrended transverse residual dv(logr) for UGC 11820. A dominant
low-frequency peak is detected at f ~ 1.12 cycles per log;,(kpc), with power several orders of magnitude above the
surrounding continuum. At higher frequencies the spectrum follows an approximately monotonic decay, consistent

with colored noise rather than discrete structure.

UGC11820: Hilbert analytic signal of detrended 6v(log r)
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FIG. 11: Hilbert analytic representation of the detrended transverse residual dv(logr) for UGC 11820. The upper
curve shows the instantaneous amplitude envelope, which varies smoothly with radius, while the lower curve shows
the unwrapped analytic phase (rescaled for clarity). The monotonic winding of the phase with log r indicates a
coherent oscillatory mode rather than phase-random fluctuations, with a local wavelength consistent with the
dominant FFT peak in Fig.14
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UGC12632: transverse excess 6v(r) = sqrt(Vobs - Vbar?)

g

8

6v(r) tkmys)

10° 10!
rlkpc)

FIG. 12: Radial transverse velocity excess dv(r) for UGC 12632, constructed identically to Fig.9. As in UGC 11820,
the excess grows smoothly with radius and lacks high-frequency structure or stochastic reversals, supporting a
common basis for spectral comparison across galaxies with differing baryonic compositions.

UGC12632: FFT power spectrum of detrended 6v(log10 r) (peak f=0.849)
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FIG. 13: Fourier power spectrum of the detrended transverse residual dv(logr) for UGC 12632. A dominant
low-frequency peak is detected at f ~ 0.85 cycles per log,q(kpc). Despite differences in absolute scale and baryonic
structure, the spectrum again shows strong localization of power at low frequency with pronounced suppression
toward higher frequencies.

UGC12632: Hilbert analytic signal of detrended 6v(log r)
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FIG. 14: Hilbert analytic signal of the detrended transverse residual dv(logr) for UGC 12632. The analytic phase
increases monotonically with radius, confirming the presence of a persistent oscillatory component. Amplitude
modulation remains smooth and slowly varying, consistent with a standing-wave envelope rather than transient or
localized features.
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UGC11820: FFT power of 6v(r) vs log radius
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FIG. 16: Fourier power of dv(logr) plotted against frequency for UGC 11820. Power is concentrated at the lowest
resolved frequencies and decays rapidly with increasing frequency. The dashed vertical line marks the dominant
peak identified in Fig.10, illustrating the isolation of the harmonic feature from the broadband background.

UGC12632: FFT power of 6v(r) vs log radius
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FIG. 17: Fourier power of dv(logr) plotted against frequency for UGC 12632. As in UGC 11820, the spectrum is
strongly weighted toward the lowest frequencies and shows no evidence for a flat or broadband distribution,
reinforcing the interpretation of a localized harmonic component.

UGC11820: rotation curve decomposition UGC11820: rotation rate
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FIG. 18: Rotation-curve decomposition for UGC 11820, showing the observed velocity Vs, the baryonic
contribution Vj,,, and the transverse excess dv. Vertical dotted lines indicate empirically identified radial nodes in
log r, while the vertical dashed line marks the transition radius used for detrending. These nodes define discrete
sampling locations used in the subsequent statistical analysis.
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UGC12632: rotation curve i UGC12632: rotation rate
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FIG. 19: Rotation-curve decomposition for UGC 12632, plotted analogously to Fig. ??. The transverse excess dv
again exhibits smooth radial growth, with radial node locations marked in logarithmic radius. The similarity of
node structure across galaxies motivates their treatment as independent sampling points.



Black Holes Are Athermal
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FIG. 20: Black holes are athermal: vortical
ordering, nematic transport, and the 505 Hz
transverse corridor mode in CFT. Schematic of the
black hole interior and disk—base interface in
Chronoscalar Field Theory. Radial infall encounters a
bounded longitudinal admittance Aj(r), which
decreases smoothly as the longitudinal Hessian becomes
negative, reaching the Heissen flip (H) < 0). Rather
than singular collapse, admissible continuation is
redirected into a finite transverse circulation, forming
an extended ordering vortex at the base. Within this
base, the lowest and strongest surviving transverse
corridor oscillation appears as a narrow-band, coherent
potential readout at ~505Hz. This frequency
corresponds to the highest transverse oscillation that
remains admissible under Hessian filtering and Machian
smoothing, and is therefore locked to the geometry of
the base rather than to mass, compactness, or energy
density. Its persistence reflects informational coherence
of the ordering potential, not force mediation or
resonant energy storage.
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Observed Common Ringdown Frequency Band: 505 + 20 Hz
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FIG. 21: Observed common ringdown frequency band
across N independent black hole merger events. All
events exhibit a dominant transverse standing-wave
component at f = 505 4+ 20 Hz, independent of total

mass and chirp scale. In Chronoscalar Field Theory this

frequency corresponds to a flip-selected Hessian

eigenmode, maximizing longitudinal (cos? @) transport
while suppressing higher transverse harmonics. The

persistence of this mode both pre- and post-merger, and
its recurrence across independently sized systems, is

inconsistent with stochastic GR ringdown and indicates

a universal ordering resonance.

Pre-chirp harmonic survival vs destructive half-integer controls (event-level o across time bins)
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FIG. 22: Pre-chirp harmonic survival ladder across the
uploaded BBH events. Points show the event-level
mean A,, for n € {2,3,5,7}, with error bars indicating
the within-event dispersion o), computed across
independent pre-chirp time bins. The contrast is
defined against a destructive half-integer control at
(n+ %) f1 within the same window, so A,, > 0 indicates
robust harmonic survival beyond local spectral controls.
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FIG. 23: Representative pre-chirp spectrogram
(whitened) showing the transverse standing rail f; and
its commensurate harmonic lines overlaid. The rail
family is visible prior to rapid chirp evolution,
supporting the interpretation that the chirp injects
power into an already-selected standing registry rather
than creating it.
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Two-ridge band power around merger (file H-H1_GWOSC_16KHZ_R1-1238303722-32.hdf5)
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FIG. 24: Discrete registry steps along a harmonically

constrained ordering arc near merger. Time evolution of

band-limited power centered on the fundamental
frequency f ~ 505Hz (blue) and its second harmonic
2f ~ 1010Hz (orange), shown as log;, power in a
narrow window around the merger peak (vertical
dashed line). The two bands exhibit anti-correlated
modulation while maintaining a near-exact 2:1

frequency ratio across the interval. Middle: Arc variable

p(t) =log o[Pay(t)/Ps(t)] describing the relative
occupation of the two harmonic families. The signal
does not evolve smoothly but instead resides on
extended plateaus separated by sharp transitions. The
overlaid quantized trace (dashed, step size Ap = 0.05)

highlights discrete registry steps rather than continuous

drift, indicating constrained admissible reweighting
between harmonically related modes. Bottom: Mean
on-source power ratios for selected harmonic families
normalized to the fundamental. The second harmonic
(2f) is strongly enhanced, while the third (3f), fifth
(5f), and seventh (7f) harmonics are strongly
suppressed. This selective enhancement /suppression
pattern is inconsistent with broadband noise or generic
multi-mode excitation and instead reflects a structured
harmonic hierarchy. Together, the three panels

demonstrate that the post-merger signal evolves along a
continuous ordering arc whose observable changes occur

only through discrete registry steps between
harmonically admissible families, with dominance
confined to the f:2f ladder and higher families
dynamically excluded.
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Appendix A: Observational Replacement of General
Relativity by Chronoscalar Field Theory

This appendix enumerates the foundational structures
of General Relativity (GR) and states explicitly how each
is replaced—not approximated—by Chronoscalar Field
Theory (CFT). Where observational agreement exists, it
is shown to arise from projection of a deeper ordering
geometry rather than from spacetime curvature or force
mediation.

A. Spacetime Curvature

GR: Gravity is spacetime curvature sourced by stress—
energy.

CFT: Spacetime is secondary. The primary geometric
structure is the asymmetric ordering field T'(z*). Appar-
ent curvature phenomena arise from admissibility con-
straints imposed by longitudinal standing registries and
transverse Hessian activation.

44

Observational hooks: Planetary ephemerides, light de-
flection, and redshift are reproduced as weak-registry av-
erages of VI geometry, without invoking metric curva-
ture as a causal agent.

B. Geodesic Motion

GR: Free particles follow metric geodesics.

CFT: Particles follow admissible histories minimizing
ordering cost. Apparent geodesic motion is a projection
of longitudinal corridor alignment.

Observational hooks: Free-fall universality and inertial
motion arise from global registry coherence rather than
from extremal proper time.

C. Newtonian Potential and Dark Matter

GR: Weak-field gravity reduces to a scalar potential
requiring dark matter halos to fit galactic data.

CFT: No gravitational potential exists. Flat rotation
curves and lensing arise from standing longitudinal reg-
istry and Hessian-flip activation of transverse admissibil-
ity.

Observational hooks: Flat rotation curves, baryon—
lensing mismatch, filamentary weak-lensing maps, and
MOND:-like scaling relations emerge without additional
mass components.

D. Gravitational Lensing

GR: Light bends due to spacetime curvature sourced
by mass.

CFT: Lensing is refraction of admissible null trajecto-
ries under transverse gradients and curvature of T

Observational hooks: Einstein radii map to
admissibility-gradient scales; shear maps trace Hes-
sian structure of T', explaining over-lensing in clusters
and filament lensing without dark matter.

E. Time Dilation

GR: Time dilation arises from velocity or gravitational
potential.

CFT: Time dilation is throttling of admissible phase
accumulation due to ordering density and curvature.

Observational hooks: Gravitational redshift, GPS
clock offsets, and Shapiro delay arise from longitudinal
registry loading rather than spacetime curvature.

F. Horizons and Singularities

GR: Horizons are causal boundaries enclosing singular
interiors.



CFT: Horizons are ordering saturation surfaces.
Transverse admissibility channels close while longitudi-
nal registry dominates. Singularities are forbidden.

Observational hooks: Finite tidal signatures, regular
core behavior, and horizon thermodynamics arise with-
out divergent curvature invariants.

G. Black Hole Spin

GR: Extremal Kerr states are kinematically allowed.

CFT: Sub-extremal spin is enforced internally by
Hessian-flip dissipation of azimuthal shear.

Observational hooks: Observed astrophysical spin
bounds follow from intrinsic ordering resistance rather
than accretion or radiative fine-tuning.

H. Gravitational Radiation

GR: Gravity propagates as transverse metric waves.

CFT: Longitudinal gravity does not radiate. Observed
signals correspond to transverse ordering readout during
rapid corridor reconfiguration.

Observational hooks: Detected waveforms encode
anisotropic dissipation and ordering realignment, not
propagation of the gravitational interaction itself.

I. Mass and Inertia

GR: Mass sources curvature and inertia is intrinsic.

CFT: Mass is the entropy cost of maintaining a stand-
ing longitudinal registry. Inertia and gravity share the
same ordering origin.

Observational hooks: Machian correlations, inertia de-
pendence on global structure, and consistency of local
mass across environments follow naturally.

J. Brownian Motion and Statistics

GR/QFT background: Brownian motion is Gaus-
sian and force-driven.

CFT: Brownian motion probes ordering geometry di-
rectly. Non-Gaussian, g-exponential statistics arise from
admissible corridor partitioning.

Observational hooks: Measured heavy-tailed diffusion,
anomalous transport, and early deviation from Gaussian
errors are fundamental, not corrections.

K. Summary

General Relativity successfully parameterizes averaged
observational readouts but employs incorrect primitives:
curvature, force, and mass sourcing. Chronoscalar Field
Theory replaces these with ordering, admissibility, and
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entropy cost. Where observations coincide, they do so
because both theories describe the same projections—
not because their foundations align.

Gravity is not curvature. It is a standing longitudinal
wave transmitted through a global admissibility corridor.

APPENDIX B: QUANTUM FIELD THEORY
MOP-UP AND CHRONOSCALAR
REPLACEMENT

This appendix enumerates the foundational parame-
ters and structural assumptions of conventional Quan-
tum Field Theory (QFT) and identifies their replace-
ments within Chronoscalar Field Theory (CFT). Each
item isolates what QFT inserts, what it patches, why
it is non—fundamental, and how CFT resolves the same
observations using a single ordering geometry.

1. Gauge Couplings QFT object: g1, g2, g3 associ-
ated with U(1), SU(2), and SU(3).

What they patch: Interaction strength has no geo-
metric origin and must be inserted, then repaired through
running.

Why non—fundamental: Multiple unrelated cou-
plings that drift with scale indicate response fitting, not
structure.

CFT replacement: Ordering response functions:
rank-1 longitudinal registry, rank—3 transverse readout,
and corridor variance controlling intermittency.

Observational hook: Same ordering variance ap-
pears as Tsallis ¢ > 1 tails, persistent azimuthal flow,
and galactic standing—wave coherence.

2. Higgs Field and Symmetry Breaking QFT ob-
ject: Scalar Higgs field with (u?,\) potential and vac-
uum expectation value.

What it patches: Gauge invariance forbids mass;
Higgs restores algebraic consistency.

Why non—fundamental: Explains how mass is in-
serted, not why persistence costs inertia.

CFT replacement: Mass is the entropy cost of lon-
gitudinal registry and resistance to transverse isotropiza-
tion. No symmetry breaking required.

Observational hook: Mass correlates with dissipa-
tion thresholds, collapse regulation, and horizon behav-
ior.

3. Yukawa Couplings QFT object: Nine indepen-
dent Yukawa parameters.

What they patch: Flavor mass hierarchy.

Why non—fundamental: Multiple free mass knobs
indicate calibrated ignorance.

CFT replacement: Flavor families correspond to
distinct admissibility corridor classes. Yukawas are pro-
jections of ordering curvature onto internal modes.

Observational hook: Mass hierarchy must correlate
with non—Gaussian transport signatures.

4. CKM / PMNS Mizing and CP Phase QFT ob-
ject: Unitary mixing matrices and complex phase.



What they patch: Mixing and CP violation lack
geometric origin.

‘Why non—fundamental: CP treated as bookkeeping
rather than physical asymmetry.

CFT replacement: CP is an ordering pseudoscalar
arising from non-integrable transverse phase. Mixing
arises from corridor phase interference.

Observational hook: Same pseudoscalar invariants
appear in geology, heavy ions, and astrophysical align-
ment.

5. Strong CP Parameter QFT object: Oqcp.

What it patches: Nothing; it exposes incomplete-
ness.

Why non—fundamental: A parameter allowed but
observed to be nearly zero signals missing structure.

CFT replacement: Large CP drift is inadmissible
under ordering geometry and suppressed by corridor con-
straints.

Observational hook: Absence of macroscopic CP
drift across unrelated systems.

6. Neutrino Masses and Oscillations
Additional masses and mixing angles.

What they patch: Original Standard Model forbids
neutrino mass.

Why non—fundamental:
where reduction should occur.

CFT replacement: Neutrinos are long—baseline or-
dering phase carriers. Oscillations arise from corridor—
dependent phase transport.

Observational hook: Baseline anomalies correlate
with ordering geometry rather than new particles.

7. Dark Matter QFT object: Non-luminous mass
halos.

What it patches: Rotation curves, lensing, and
structure formation under force—only gravity.

Why non—fundamental: Matter proxy for missing
geometry.

CFT replacement: Standing longitudinal registry
and transverse readout after Hessian flip.

Observational hook: Lensing and rotation follow fil-
amentary geometry, not baryons.

8. Dark Energy / Cosmological Constant QFT ob-
ject: Uniform acceleration term A.

What it patches: Failure of mass—curvature gravity
on cosmic scales.

‘Why non—fundamental: A constant push is not an
ordering principle.

CFT replacement: Apparent acceleration arises
from global admissibility bias evolution.

Observational hook: Acceleration aligns with
anisotropic large—scale structure.

9. Time as Passive Parameter QFT assumption:
Time-reversal symmetric microphysics; arrow is emer-
gent.

Why wrong: Persistence cannot emerge without
prior ordering.

CFT replacement: Time is a physical asymmetric
ordering field T'(z*).

QFT object:

Parameter expansion
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Observational hook: Non—Gaussianity at Brownian
floor, long-range coherence, harmonic locking.

10. Fized Spacetime Dimension QFT assumption:
Rigid 3 + 1 dimensional stage.

Why wrong: Effective dimension depends on admis-
sible support, not coordinates.

CFT replacement: Rank-1 longitudinal storage and
rank-3 transverse readout.

Observational hook: Same rank decomposition re-
curs from diffusion to horizons.

11. Multiple Fundamental Gauges QFT assump-
tion: Several independent gauge symmetries are funda-
mental.

Why wrong: Gauge redundancy compensates for
wrong variables.

CFT replacement: Single ordering connection;
gauge freedom reflects transverse projection choice.

Observational hook: Universality of anisotropic
transport across physical scales.

APPENDIX B: QUANTUM FIELD THEORY
MOP-UP AND CHRONOSCALAR
REPLACEMENT

This appendix enumerates the principal foundational
parameters and assumptions of conventional Quantum
Field Theory (QFT) and identifies their replacements
within Chronoscalar Field Theory (CFT). Each entry fol-
lows the same structure: (i) the QFT object, (ii) what
it patches, (iii) why it is non—fundamental, and (iv) the
corresponding CFT primitive with observational hooks.

Items 1-11 appear in the main text. We complete the
mapping with Items 12-15.

12.  Renormalization Scale and Cutoff Dependence
QFT object: Renormalization scale u, ultraviolet cut-
offs, running couplings.

What it patches: Divergent amplitudes arising from
treating fluctuations as unweighted, isotropic, and scale—
free.

Why non—fundamental: A theory whose predic-
tions depend on an arbitrary scale introduced by hand
is not encoding structure; it is compensating for a miss-
ing measure over histories.

CFT replacement: Admissibility—weighted path
measure determined by the chronoscalar geometry. Di-
vergences are suppressed by corridor geometry and or-
dering curvature before any continuum limit is taken. No
external cutoff is required; suppression is geometric.

Observational hook: Universality of heavy—tail ex-
ponents and finite transport coefficients across systems
with vastly different microscopic scales.

13. Vacuum FEnergy and the Cosmological Constant
Catastrophe QFT object: Zero—point energy of quan-
tum fields, formally divergent vacuum energy density.

What it patches: Identification of the vacuum with
an unstructured, energy—filled background.



‘Why non—fundamental: Assigning energy to unad-
mitted fluctuations conflates kinematic bookkeeping with
physical support. The resulting discrepancy of ~ 10120 is
not a coincidence but a signal that the vacuum concept
is wrong.

CFT replacement: The vacuum is an admissibility
minimum, not an energy reservoir. Only histories that
satisfy ordering constraints contribute physically. Unad-
mitted fluctuations do not gravitate because they do not
persist.

Observational hook: Absence of catastrophic vac-
uum gravitation; cosmic acceleration tracks large—scale
ordering evolution rather than zero—point energy.

14. Measurement Postulate and the Born Rule QFT
object: Wavefunction collapse, probabilistic measure-
ment axiom, Born rule.

What it patches: Inability of unitary time-
symmetric evolution to explain definite outcomes.

Why non—fundamental: Probability is introduced
axiomatically because admissibility of histories is not
modeled. Collapse is a bookkeeping rule, not a physi-
cal process.

CFT replacement: Measurement corresponds to ad-
missibility selection. Observed outcomes are those tra-
jectories that remain phase—coherent under the ordering
field. Probabilities arise from corridor weights, not col-
lapse.

Observational hook: Systematic deviation from
Gaussian statistics and emergence of g—exponential dis-
tributions at the Brownian floor.

15. Quantum Gravity as a Separate Sector QFT as-
sumption: Gravity must be quantized as another force
or mediator.

What it patches: Incompatibility between force—
based quantum fields and geometric gravity.

‘Why non—fundamental: The conflict arises because
time is passive in QFT. Quantizing curvature treats a
readout as a source.

CFT replacement: Gravity is not a force but the
macroscopic manifestation of a coherent longitudinal po-
tential oscillation in the chronoscalar ordering field. The
graviton functions as an informational mediator, carry-
ing phase and admissibility coherence, while transverse
excitations encode orientation rather than force trans-
mission.

Observational hook: Flat rotation curves, coher-
ent lensing, collapse regulation, and sub—extremal spin
bounds arise without new particles or quantization of
spacetime.

Taken together, Items 1-15 show that QFT’s free param-
eters, gauge structure, and vacuum pathologies are not
fundamental features of nature but compensations for a
missing ordering principle. Chronoscalar Field Theory
replaces parameter proliferation with a single asymmet-
ric ordering field whose geometry governs admissibility,
persistence, and macroscopic structure across all scales.
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Appendix A: Chronoscalar Brownian Motion and
the Emergence of Tsallis Statistics

This appendix derives non—-Gaussian (Tsallis) statis-
tics directly from chronoscalar ordering geometry, with-
out invoking molecular chaos, temperature fluctuations,
or phenomenological entropy deformation. The result
is not an alternative statistical assumption but the in-
evitable consequence of diffusion on an admissibility—
filtered manifold.

C.1 Brownian Motion as the Minimal Probe of
Ordering Geometry

Brownian motion is the minimal physical process in
which irreversible evolution appears without macroscopic
structure, long-range forces, or coherent flow. It there-
fore provides the cleanest environment in which to isolate
the effect of the chronoscalar ordering field T'(z*).

In CFT, Brownian motion does not occur in an
isotropic phase space. Even in the absence of external
forces, admissible trajectories are geometrically filtered
by the asymmetric ordering field. This filtering acts be-
fore any coarse—graining or ensemble averaging is per-
formed.

Let 2%(t) denote the position of a tracer particle.
The admissible velocity increments are weighted by the
chronoscalar admissibility functional

Al :exp<— L Loam (VT, Hy, u*) ds>, (A1)

where Hr = V,V, T is the chronoscalar Hessian. Even
when forces vanish, A is not uniform across histories.

C.2 Anisotropic Langevin Dynamics from
Admissibility

At mesoscopic resolution, admissibility filtering in-
duces an anisotropic Langevin equation

mi; = =Ly (T)vj + &(t), (A2)
where the friction tensor decomposes as
Fij = ’YL(Sij + (’}/H — "YL) nin;, n; o< O;T. (A?))

This anisotropy is not imposed phenomenologically. It
arises because longitudinal motion aligned with VT accu-
mulates ordering phase coherently, while transverse mo-
tion probes regions of higher admissibility cost.

C.3 Failure of Gaussian Noise Under Corridor
Partitioning

In standard Brownian theory, the stochastic force &;(t)
is assumed Gaussian due to isotropic sampling of mi-



crostates. This assumption fails in CFT because admis-
sible microhistories are not equally weighted.

Instead, the noise correlator is conditioned on an or-
dering weight Sr,

(&)&; () g = 2T, B 6(t — 1),

where Br is conjugate to dissipation under the admissi-
bility functional. Crucially, S7 fluctuates across corridors
because Hp varies spatially and directionally.

Thus the ensemble is not governed by a single diffu-
sion constant, but by a distribution fr(8) determined by
ordering curvature.

(A4)

C.4 Corridor Averaging and the Deformed
Fokker—Planck Equation

The correct kinetic description is therefore obtained by
averaging over admissible corridors:

agp(?],t) = /dﬁ fT(ﬂ) 0; [Fij (UjP + B_lajP)] . (A5)

This equation differs from the standard Fokker—Planck
equation only in the measure over 5. No new dynamics,
forces, or interactions are introduced.

For the generic case in which admissibility cost is
quadratic in velocity and curvature, fr(58) is a gamma
distribution. This form is fixed by geometry, not by ther-
modynamics.

C.5 Emergence of Tsallis Statistics

Solving for the stationary distribution yields
mp21 /D

P(v) x 1+(q—1)2Tlcf ,
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with

g—1= Var(fr)

Br)? A7

The Tsallis index ¢ is therefore not an entropy defor-
mation parameter. It is a dimensionless geometric ob-
servable measuring the variance of admissible ordering
weights. Gaussian statistics are recovered only in the de-
generate limit Var(81) — 0, corresponding to unresolved
ordering curvature.

C.6 Physical Interpretation

Gaussian statistics are not the signature of “no struc-
ture.” They are the signature of unresolved structure.
The moment ordering curvature becomes experimentally
resolvable, the admissible measure ceases to be uniform
and the distribution departs from Gaussian form.

Brownian motion therefore does not generate Tsallis
statistics; it reveals them. The same ordering geometry
that produces heavy tails at micron scales reappears as
anisotropic transport, nematic flow, standing—wave lock-
ing, and horizon dissipation at larger scales.

C.7 Summary

Non—Gaussian statistics are the earliest measurable
imprint of chronoscalar ordering. They do not arise from
interactions, temperature fluctuations, or finite statistics.
They arise because motion occurs on a directed admissi-
bility manifold.

Tsallis statistics are therefore not an alternative to
Gaussian statistics. They are the correct statistics of
motion in time.
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