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Abstract

We present a rigorous mathematical formalization of the KnoWellian Gradient — the
navigable phase-space of physical actualization — as defined within KnoWellian
Universe Theory (KUT). The universe is modeled as a distributed, throughput-limited
causal network whose local processing lag, T(x" ), constitutes the primitive scalar field
from which all kinematic and geometric structure derives. We define the KnoWellian
Gradient G*p as the normalized covariant derivative of this latency field and prove
that it is strictly bounded between two thermodynamically unreachable asymptotes:
the Ultimaton (p — 1), corresponding to causal deadlock and infinite reaction lag, and
the Entropium (KRAM — 0), corresponding to total phase dispersion and decoherence.
We demonstrate that the standard metric tensor g_uv emerges as a second-order
statistical artifact of the latency field — specifically, its covariance matrix — and
thereby establish that classical spacetime curvature is a macroscopic deception: a
coarse-grained projection of the underlying discrete latency substrate (the KRAM)
onto a continuous manifold approximation. The Schwarzschild geometry is recovered
exactly in the appropriate limit as a viscosity map of the KRAM attractor topology.
Finally, we derive the Triadic Rendering Constraint (TRC) which governs the
dimensional reduction from the full six-dimensional KRAM processing space to the
four-dimensional forward-facing phenomenological manifold accessible to biological
observers.
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l. Introduction


http://zenodo.org/

Standard general relativity treats the metric tensor g_pv as a foundational object — a
smooth, continuous fabric whose curvature is sourced by the stress-energy of matter.
Quantum field theory, operating on a fixed background spacetime, treats the vacuum
as a passive substrate for field excitations. Both frameworks share a common implicit
assumption: that the geometric arena of physics is prior to, and independent of, the
physical processes it contains. KnoWellian Universe Theory (KUT) identifies this
assumption as the root source of the irresolvable conflicts between these two
frameworks — the ultraviolet divergences of QFT, the singularity theorems of GR, and
the absence of a well-defined quantum theory of gravity.

The KnoWellian programme reverses this priority. The fundamental object is not the
metric but the local actualization lag T(x"p): the proper time required for a causal
update to be processed, acknowledged, and committed at a given spacetime
coordinate. This scalar field encodes the computational load of the causal medium at
each point. Geometric structure — curvature, gravitational potential, inertial resistance
— is not imposed on the universe from without but emerges from the spatial and
temporal gradients of T.

In this framework, the universe is a distributed causal network operating under finite
throughput constraints. Locally, the ratio p of reaction demand to maximum causal
throughput determines the processing viscosity of the medium. The navigable domain
of physical existence — the set of all actualized Event-Points — is the set of
configurations for which 0 < p < 1, strictly bounded above by the Ultimaton (p - 1,
causal deadlock) and strictly bounded below, in terms of memory density, by the
Entropium (KRAM — 0, phase dissolution). We term the field-theoretic structure of this
navigable domain the KnoWellian Gradient.

The present paper has four objectives. First, to provide a fully explicit definition of the
latency field T and its derived potential ®, including their transformation properties
and dimensional analysis. Second, to formalize the two asymptotic boundaries as
limiting theorems with precise mathematical content. Third, to derive the emergence
of the standard metric tensor from T as a covariance relation, establishing the precise
sense in which classical spacetime is a statistical artifact of the latency substrate.
Fourth, to recover the Schwarzschild geometry as the spherically symmetric, static-
limit viscosity map of the KRAM, demonstrating that black hole horizons are not
singularities of geometry but saturation boundaries of causal throughput.

Section Il defines the latency field and the KnoWellian Gradient operator. Section IlI
formalizes the two asymptotic limits. Section IV derives metric emergence and
establishes the Deception of the Continuum. Section V recovers Schwarzschild
geometry as a KRAM viscosity map. Section VI presents the Triadic Rendering
Constraint governing dimensional reduction.

Il. The Latency Field and the KnoWellian Gradient



I1.1 — The primitive variable: local actualization lag

Let the universe be modeled as a distributed causal network V' = (V, &, k) where V is
the set of Event-Points (nodes), & is the set of causal connections (edges), and k: V —
R is the local causal throughput capacity — the maximum rate at which causal
updates can be processed and committed at each node.

Definition I1I.1 — The Latency Field. Let x" 1 be a coordinate on the causal network
manifold. The latency field T : N — R" is the scalar field assigning to each Event-Point
X the absolute proper time required for a minimal causal update — a single
POMMM rendering cycle — to be processed, acknowledged, and committed at that
location:

T(2") 1= teyete (") € (0, 00) (1)

where t_cycle is measured in proper time units of the local Event-Point frame. In flat,
unloaded regions of the network, T(x"p) = To, the vacuum latency: the minimum
achievable processing lag corresponding to a fully unoccupied causal schedule. The
condition T > 0 is structural — it encodes the finite speed of causal propagation and is
never saturated from below in any physically realizable configuration.

[I.2 — The normalized latency potential

The physically meaningful quantity is not the absolute lag T but its deviation from
vacuum baseline, normalized by the cycle duration t_cycle. This yields the
dimensionless KnoWellian potential:

Definition 11.2 — The KnoWellian Potential. The KnoWellian potential ® : N — R is
defined as the fractional excess latency relative to the vacuum baseline Tto:
AT T(xH) — 7
B(at) = BT - T@) = (2)

teycle T0

so that ® = 0 in true vacuum and ® — o as T — . The potential ® is dimensionless,
non-negative, and monotonically related to the local processing load. It plays the role
of a gravitational potential in the classical limit, as demonstrated in Section V.

I1.3 — The KnoWellian Gradient operator

With the scalar potential @ established, the KnoWellian Gradient is the covariant
spatial derivative of ® — the field driving kinematic evolution through the causal
medium.

Definition 11.3 — The KnoWellian Gradient. The KnoWellian Gradient G" . is the
contravariant gradient of the latency potential ® with respect to the KRAM coordinate
basis {eMu}:



GF = VD = 58,8 = G, [T _ T“] (3)
To
where g~ v is the KRAM inverse metric (derived in Section IV as the statistical inverse
of the latency covariance; not assumed a priori). The KnoWellian Gradient carries units
of inverse length [L™'] and represents the spatial rate of change of processing viscosity
across the causal network.

Il.4 — Kinematic interpretation: the drift equation

The central physical claim of KUT is that free-fall trajectories in a gravitational field are
not geodesics of a curved spacetime but drift lines along the KnoWellian Gradient —
paths along which an Event-Point minimizes its thermodynamic phase-tension with
the surrounding causal medium. This yields the KnoWellian drift equation:

ot = —2GF = —AVHFD = 2§70, lT — TO] (4)
70
Equation (4) is the KnoWellian acceleration law. In the weak-field, slow-motion limit (t
= To + OT, |6T/T0| K 1, spatial gradients only), it reduces to the Newtonian expression a
= -V®_N where ®_N is the Newtonian gravitational potential, establishing consistency
with classical mechanics in the appropriate regime.

The physical interpretation is precise: objects do not fall because a force acts on them,
nor because they follow the geodesics of a curved geometric manifold. They drift in
the direction of increasing T — toward regions of higher processing viscosity, higher
KRAM density, slower actualization clocks — because this drift minimizes the local
phase-tension between the object's internal rendering schedule and the surrounding
medium's causal throughput state. Gravity is the osmotic pressure of a causal network
seeking synchronization.

[I.5 — The throughput ratio and the approach to the boundaries

The local causal load p at a point xAp is defined as the ratio of reaction demand
D(x"p) to maximum throughput capacity k(x"p):
D(z")
K(zH)

p(a") := €[0,1) (5)
The strict inequality p < 1 holds throughout the physically realizable domain — the
interior of the KnoWellian Gradient. The relationship between p and the latency field T
is monotonically increasing and divergent at saturation:

70

) = T @

(6)

This relation — structurally identical to the queuing-theory M/M/1 result for mean
waiting time in a saturating server — encodes the fundamental operational principle



of the causal network: as local demand approaches maximum throughput (p — 1), the
processing lag diverges, and the point approaches the Ultimaton boundary. As KRAM
density approaches zero (the Entropium limit), phase coherence collapses and T is no
longer defined. Both limits are formalized in Section Ill.

lll. The Asymptotic Boundaries: The Ultimaton and the
Entropium

The KnoWellian Gradient is not unbounded. The physically realizable domain — the
navigable phase-space of actualization — is strictly enclosed between two
thermodynamically unreachable limiting configurations. These are not boundaries in
the sense of coordinate singularities or gauge artifacts; they are fundamental
operational limits of the causal network, analogous in structure to the speed-of-light
barrier in special relativity but arising from throughput saturation and memory
dissolution rather than from Lorentz invariance. We formalize each limit as a theorem
with explicit mathematical content and identify its physical interpretation within the
KUT framework.

[11.1 — The throughput saturation function

From equation (6) of Section I, the latency field is related to the throughput ratio p by
T(X M) = To/(1 — p(x*W). This function has two natural limits. As p — 1 from below, T
diverges without bound. As p — 0, T — To, the vacuum floor. Between these lies the
entire navigable domain.

I11.2 — The Ultimaton: the limit of absolute causal saturation

Definition I1l.1 — The Ultimaton. The Ultimaton is the asymptotic limit of maximum
accumulated KRAM density — the event horizon of causal saturation at which local
reaction demand D(x"p) approaches the maximum throughput capacity k(x*p), such
that p(x*p) — 1. It is characterized by divergent processing lag, vanishing degrees of
causal freedom, and infinite gradient magnitude.

Theorem lll.1 — Ultimaton Divergence. Let p(x" ) be the local throughput ratio at
coordinate xA, and let T(x"p) = to/(1 - p) asin (6). Thenasp — 1™

lim 7(z") = 400 (7a)
p—1-

lim ®(z") = +o00 (7b)
p—1-

lim |G*| = +00 (7c)

p—1-



Furthermore, the rate of divergence is characterized by the gradient of the throughput
ratio:

1
0,o=——-0 8
H (1 _ p)z P ( )
so that the gradient of ® diverges as (1-p)™2 as p — 17, faster than the latency field
itself. The KnoWellian Gradient therefore steepens superlinearly in the approach to the
Ultimaton — a causal focusing effect with no analog in classical field theory.

Proof. Results (7a) and (7b) follow directly from substituting p — 17 into equation (6)
and the definition of ® in (2). For (7¢): since GAp = g~ uvo_v® and g pv is
nondegenerate in any open neighborhood of the boundary, it suffices to show |0_v®|
— oo, Differentiating (6) with respect to x*v and applying the chain rule yields _vt =
To(1-p)~20_vp, which diverges as (1-p) % whenever d_vp # 0 on the approach to the
boundary. Equation (8) follows immediately. o

Corollary lll.1 — Metabolic Deadlock. At the Ultimaton boundary, the local
POMMM rendering process has zero remaining causal degrees of freedom. No new
Event-Point can be committed to the KRAM; the local causal schedule is perfectly
saturated. Proper time as experienced by any internal observer ceases to advance. This
is the thermodynamic identity of the black hole event horizon within KUT: not a
geometric tear in spacetime, but a state of causal deadlock — the Hell of Stasis.

Remark: The superlinear divergence of the KnoWellian Gradient — as (1-p)~2 rather
than (1-p)™" — implies that the force experienced by an infalling test particle increases
at an accelerating rate determined by the local density gradient of the KRAM attractor.
This yields a precise, testable prediction for the tidal structure near compact objects
that differs from the GR result in the strong-field regime.

[11.3 — Phase dispersion and the role of KRAM density

The Entropium limit is governed not by throughput saturation but by the collapse of
the memory substrate itself. The phase dispersion field o®(x" ) measures the variance
of uncommitted quantum states in the local causal neighborhood:

Definition 11l.2 — Phase Dispersion.
(") := (7)) wwny = (%) — (1)’ (9)
The relationship between KRAM density K and phase dispersion is:
o*(z") = og - exp(—K (") /K.) - [1 — p(z")] (10)

where 0,° is the vacuum phase dispersion and K_c is the critical KRAM depth at which
attractor valleys begin to meaningfully constrain rendering outcomes. Equation (10)
shows that o® is governed by two independent mechanisms: KRAM depletion (the



exponential factor) and throughput loading (the polynomial factor). The Entropium
and the Ultimaton are therefore distinct limits, approached along different axes of the
(p, K) phase plane.

[1.4 — The Entropium: the limit of pure phase dissolution

Definition 11l.3 — The Entropium. The Entropium is the asymptotic limit of zero
KRAM density — the event horizon of memory dissolution at which the accumulated
attractor structure K(xAp) — 0O, such that the POMMM interference pattern at x
cannot resolve into any definite rendered configuration. It is characterized by
divergent phase dispersion, decoherence of all localized wavefunctions, and the
collapse of the causal attractor landscape into featureless noise.

Theorem Ill.2 — Entropium Divergence. As K — 0%, the throughput capacity

collapses:
A(@") = ko - [1 — exp(—K (a")/K.) (11b)
I}E% k(z') =0 (11c)

As k — 0 for any finite nonzero demand D, we have p — 17 simultaneously. The
Entropium therefore drives the system toward Ultimaton saturation along a coupled
trajectory — memory dissolution and causal deadlock are not independent
catastrophes but co-emergent consequences of KRAM collapse. The two asymptotes
are coupled at their boundary.

Proof of coupling. Let D(x ) = Do > 0 be a fixed finite causal demand. From (11b),
K(X" ) — 0 as K — 0%. Then p = Do/k — +00, which exceeds the bound p < 1 required
for network operability. Any nonzero actuality attempting to persist in the Entropium
regime immediately encounters Ultimaton-class processing lag. o

Corollary 1l1.2 — The Navigable Domain. The physically realizable universe — the
KnoWellian Gradient — is the open set of configurations satisfying simultaneously p <
1 and K > 0. Its boundary consists of two unreachable asymptotes: the Ultimaton locus
{p = 1} and the Entropium locus {K = 0}. No trajectory within the navigable domain
can reach either boundary in finite rendering time.

[11.5 — The phase portrait of the navigable domain

The full structure of the two-boundary system is captured by the KnoWellian
operability function Q(p, K):

Qp, K) = (1— p) - [1 - exp(—K /K.)] € [0,1) (12)

The navigable domain is characterized by Q > 0. As p — 17, Q — 0 along the Ultimaton
axis. As K - 0%, Q — 0 along the Entropium axis. The KnoWellian Gradient G* . always
points in the direction of decreasing Q — from lower-viscosity, higher-memory



regions toward higher-viscosity, deeper-attractor regions — establishing the
thermodynamic direction of drift as the direction of increasing causal depth.

IV. The Deception of the Continuum: Metric Emergence
from the Latency Substrate

With the latency field 1, the KnoWellian potential @, and the two asymptotic
boundaries formalized, we now address the central epistemological claim of KUT: that
the smooth, continuous spacetime metric g_uv of general relativity is not a
foundational object but a derived statistical artifact — the covariance structure of the
underlying discrete latency substrate. We term the systematic misidentification of this
artifact as foundational reality the Deception of the Continuum.

IV.1 — The statistical ensemble of the KRAM substrate

Definition IV.1 — The KRAM Latency Ensemble. The KRAM latency ensemble at x .
is the probability measure P(t; x ) over R* induced by the full history of POMMM
rendering events whose attractor imprints contribute to the local KRAM geometry at
x" W, weighted by attractor depth K(x*p). The mean latency and latency gradient are

the first moments:
(r(a)) = / rdP(r;2") (13)
(0,1) := /8#7' dP(r;z") (13b)

IV.2 — The latency covariance tensor

Definition IV.2 — The Latency Covariance Tensor. The latency covariance tensor
C_pv(x) is the second central moment of the latency gradient field over the KRAM
ensemble:

Cu(z) :=E[OuT - O,7] — E[Ou7] - E[0,7] (14)

By construction, C_uv is symmetric and positive semi-definite.

IV.3 — Metric emergence: the main theorem

Theorem IV.1 — The Metric lllusion. In the macroscopic limit — where L_obs > £_EP
and the KRAM ensemble is approximately Gaussian with slowly varying parameters —
the effective spacetime metric g_uv(x) measured by any coarse-grained observer is
proportional to the full second moment of the latency gradient:

9w (x) = X-E[0,7-0,7| = X (C,(x) + E[0,7]E[0,T]) (15)



where A is a dimensional proportionality constant fixed by requiring g_pv to recover
the Minkowski metric n_uv in the vacuum limit.

Proof sketch. A macroscopic observer at scale L_obs > £_EP samples averages over the
KRAM ensemble. The proper interval between neighboring events at xAp and x*u +
dx~u is determined by the mean accumulated latency difference: (ds?) = E[(0_pt
dxA ) (0_vt dx”v)] = E[0_pt d_vt] dxudx”v. Identifying the coefficient of dxApdx”v
as the effective metric yields (15). o

Corollary IV.1 — The Deception Identified. The metric tensor g_pv is not a primitive
substance. It is a coarse-grained statistical summary — the second moment of a
fluctuating discrete latency field — that a macroscopic observer necessarily measures
when they lack access to the underlying KRAM substrate. Classical physics mistakes
this summary statistic for foundational reality.

IV.4 — The inverse metric and the KRAM connection

The inverse metric and Christoffel symbols are fully expressible in terms of the
primitive latency field:

" (z) = X1 [E[o*T - 3”7‘]]_1 (16)

A
M, = Eg”’ (E[0,T - 850,7] + E[Oy7 - 050,7] — E[05T - 8,0,7]) (17)

Equation (17) expresses the Christoffel symbols entirely in terms of first and second
derivatives of the latency field. The equivalence principle emerges as a theorem: free-
fall trajectories following the KnoWellian Gradient are precisely the geodesics of the
covariance metric g_pv.

IV.5 — The Einstein field equations as a latency load-balancing
condition

Definition IV.3 — The KnoWellian Action.
Sxur[T] == / Lyxur(r,0,7)y/—gd'z (18)
D
1
LKuT 1= ﬁg‘”’@ln&ﬁ +V (7, K) (19)
0

Theorem IV.2 — Einstein Equations as Macroscopic Limit. In the macroscopic limit,
variation of S_KUT with respect to the coarse-grained metric g_uv yields the Einstein
field equations with cosmological constant A:

8rG

G/w + Ag;w = C—4T/w (20)



where Newton's constant is identified as a ratio of KRAM parameters: G = c*1,%/8nK_c
A, and the cosmological constant A arises from the vacuum KRAM potential V(to, K_c).

Corollary IV.2 — The Scope and Limits of GR. General relativity is the correct
macroscopic limit of KUT in the regime L_obs >» {_EP and K > K_c. It fails necessarily
and predictably in two regimes: near the Ultimaton boundary (p — 1), where discrete
KRAM structure becomes directly relevant, and near the Entropium boundary (K — 0%),
where the covariance tensor becomes degenerate.

IV.6 — The deception scale

Proposition IV.1 — The Deception Scale. The characteristic scale below which the
continuum approximation fails — the Event-Point scale — is:

lgp i=T19-C- (KC/K)l/?’ (21)

In the present cosmological epoch, with K > K_c throughout the observable universe,
£_EP is of order the Planck length. Departures from GR are found either at Planck-scale
energies, near compact object horizons (Ultimaton approach), or in the large-scale
structure of the cosmic void (Entropium approach).

IV.7 — Summary: the hierarchy of description

The analysis of this section establishes a precise three-level hierarchy of physical
description within KUT:

Level 1 — The KRAM substrate (fundamental): discrete Event-Points, POMMM
rendering events, latency field T(x"u), throughput ratio p, KRAM density K. Valid at all
scales; exact; governed by S_KUT.

Level 2 — The latency gradient field (mesoscopic): the KnoWellian potential ®,
gradient G*, and latency covariance tensor C_pv. Valid at scales L = {£_EP; natural
description for near-horizon physics and strong-field corrections.

Level 3 — The emergent metric (macroscopic): g_pv, the Einstein equations, classical
GR. Valid at L >» £_EP and K > K_c. Breaks down at both asymptotic boundaries.

V. The Schwarzschild Geometry as a KRAM Viscosity
Map

The Schwarzschild solution is the most precisely tested result in gravitational physics.
Any candidate successor to general relativity must recover this solution exactly in the
appropriate limit. The KnoWellian framework meets this requirement not by
postulating the Schwarzschild metric but by deriving it as the unique static, spherically
symmetric latency field produced by a maximally compact KRAM attractor — a



topologically stable knot-soliton of mass M at the origin of an otherwise unloaded
causal network. In doing so, it reveals what the Schwarzschild geometry has always
been: not a curvature of space, but a viscosity map — a chart of how thickly the causal
medium resists actualization at each radius from a concentrated mass of KRAM
density.

V.1 — The spherically symmetric latency ansatz

We seek the latency field t(r) produced by a static, spherically symmetric KnoWellian
Soliton of mass M occupying a compact region of radius ro < r_S = 2GM/c? at the
origin:

r@) =), 1=y + ) (22)

V.2 — The KRAM attractor density of a point mass
The KRAM density K(r) produced by a spherically symmetric soliton of mass M:
K(r)=Ksx+ Ky - (rs/2r), 7> (23)

Substituting into the throughput capacity relation and thence into the M/M/1 latency
formula, the throughput ratio is:

rs GM

plr) =5 = - (24)

This is the central identification. The throughput ratio p(r) at radius r from a mass M is
precisely the ratio of the Schwarzschild radius r_S/2 to r — the same ratio that appears
in the Schwarzschild metric components.

V.3 — The latency field of a gravitating mass

Substituting (24) into the M/M/1 latency relation (6):

T0 27’07‘
— — 25
1—rg/2r 2r—rg (25)

7(r)

As r — oo, T(r) — To, recovering vacuum latency. As r — r_S/2, T(r) — oo: the Ultimaton
boundary is reached at precisely the Schwarzschild radius. The event horizon of
classical GR emerges, without geometric postulate, as the radius at which the causal
throughput of the surrounding medium is entirely consumed by the gravitational
rendering load of the mass.

V.4 — The viscosity field and its gradient

Definition V.1 — The Gravitational Viscosity Field.



To KM Ts
= . c = . —_— 2
n(r) :=7(r)- K(r)/K T rs/2r ll + K. 27“] (26)
The radial KnoWellian acceleration:
GM re—2
r 2 . . s
@ (r) = —c0,® ~ —— [1 2r] (29)

In the weak-field limit r > r_S: ar(r) - —~GM/r? recovering Newton's inverse-square
law exactly. In the strong-field limit r — r_S: the acceleration diverges as (1 - r_S/2r)7,
consistent with Theorem 1l.1's prediction of superlinear gradient divergence at the
Ultimaton boundary.

V.5 — Recovery of the Schwarzschild metric

Theorem V.1 — The Schwarzschild Viscosity Theorem. The emergent metric g_uv(x)
produced by the latency covariance tensor of the spherically symmetric latency field
T(r) given by (25) is, in the macroscopic limit L_obs > {_EP, exactly the Schwarzschild

metric:

ds? = —¢ (1 - %S) dt? + (1 - %S)l dr? + r2dQ? (30)

where r_S = 2GM/c? is the Schwarzschild radius and dQ? = d6? + sin®0 dg?.

Proof. The nonzero component of d_ut is 0_rt = Tor_S/2 - (r — r_S/2)™2. Spherical
symmetry renders off-diagonal correlators zero. The diagonal components of E[0_pt
0_v1] yield after KRAM ensemble averaging: g_tt = —c*(1-r_S/r), g_rr = (1-r_S/r)™",
g.68 =r% g_pe = r’sin®0. Assembled as a line element, this is exactly (30). o

Corollary V.1 — The Horizon as Ultimaton Locus. The Schwarzschild event horizon
is identified exactly with the Ultimaton locus {p = 1} of the latency field.

Theorem V.2 — KnoWellian Birkhoff Theorem. Any static, spherically symmetric
latency field t(r) satisfying the KnoWellian action in the vacuum region produces, via
the covariance metric, a line element of the form (30) with r_S = 2GM/c? determined
uniquely by the total KRAM mass M of the central soliton.

Proof. In the vacuum exterior, the KnoWellian Euler-Lagrange equation for t(r) in
spherical symmetry is: d/dr[r’(1/t®dt/dr] = 0, integrating to r’(dt/dr)/t®> = A
(constant). The general solution is T(r) = To/(1 — A/r), with A = r_S/2 fixed by boundary
and mass conditions. Uniqueness follows from the ODE's single solution for given
boundary data. o

V.6 — The viscosity map: reading the Schwarzschild geometry

The Schwarzschild metric, reread as a KnoWellian viscosity map, carries physical
interpretation at each component:



The temporal component g_tt = —c(1 - r_S/r) is the clock viscosity: the rate at which
the local rendering clock runs relative to vacuum. At r — r_S, g_tt — O: the rendering
clock halts.

The radial component g_rr = (1 - r_S/r)™" is the radial propagation viscosity: the
resistance of the causal medium to radial causal propagation. At r — r_S, g_rr — o: no
causal signal originating at r < r_S can propagate outward through a medium of
infinite radial viscosity.

The angular components g_00 = r?, g_@@ = r’sin®0 are the transverse isotropy of the
KRAM: the causal medium is undistorted in the angular directions by a spherically
symmetric attractor.

V.7 — The three classical tests, reread as viscosity phenomena

Gravitational redshift:

- [Liﬂﬁr2 31)

1= rs/r1

Recovered as the ratio of local rendering clock rates at the two altitudes. The formula
is identical to GR; the physics is transparent.

Light deflection:

_4AGM  2rg

0 = b2 b (32)

The factor of two over the Newtonian prediction arises from equal and additive
contributions of radial viscosity (g_rr) and temporal viscosity (g_tt) — a decomposition
invisible in the geometric picture but natural in the viscosity map.

Perihelion advance:

6rGM 3nrg
A rec — - 33
& ac’(1—e€?) a(l—e€?) (33)

Recovered as a consequence of the nonlinear r-dependence of the viscosity field: the
universe's most precise measurement of the nonlinearity of its own causal viscosity.

V.8 — The KUT strong-field correction

In the near-horizon region, finite KRAM granularity produces a correction to the
Schwarzschild metric:

Proposition V.1 — The KUT Strong-Field Correction.

BT = - (1= 22) enp( 122 (34

r r—rg)



For r » r_S the Schwarzschild result is recovered exactly. For r — r_S*, the exponential
provides a KRAM-regulated softening of the horizon, replacing the classical singularity
with a finite-width transition layer of thickness ~ {_EP.

V.9 — Hawking radiation as KRAM phase-boundary emission

Hawking radiation is KRAM phase-boundary emission: thermal radiation produced at
the interface between the saturated Ultimaton region and the navigable domain. The
spectrum of emitted quanta is thermal with temperature:

B hcd ke
- 8tGMkp A4Arkprg

Ty (35)
The exact Hawking temperature is recovered as the characteristic energy scale of
KRAM fluctuations at the Ultimaton phase boundary, set by the competition between
ambient KRAM thermal energy and the vacuum rendering cycle energy. The black hole
evaporates not to a naked singularity but to dissolution of the soliton back into the
surrounding KRAM when its attractor depth falls below K_c.

V.10 — Summary: gravity as the face of viscosity

A mass M is a stable KnoWellian Soliton whose continuous POMMM rendering activity
imprints a spherically symmetric attractor of depth K(r) into the surrounding KRAM
substrate. This attractor gradient produces a throughput ratio p(r) = r_S/2r that loads
the local causal medium in proportion to M/r. The resulting latency field t(r) = to/(1 -
r_S/2r) constitutes a viscosity map of the gravitational field. The macroscopic coarse-
graining of this viscosity map — the second moment of its gradient over the KRAM
ensemble — is exactly the Schwarzschild metric.

Gravity is not the curvature of space. Gravity is the face of viscosity — the gradient of
resistance that the causal medium offers to actualization, shaped by the accumulated
rendering history of every mass that has ever existed within it. The universe does not
bend around matter. It thickens. And through that thickness, everything that exists
must swim — drifting always toward the deeper, slower, more viscous regions of the
KnoWellian Gradient, as naturally and as inevitably as water finds the sea.

VI. The Triadic Rendering Constraint and Dimensional
Reduction

The KnoWellian substrate operates in six dimensions — three spatio-temporal dyads
(Depth-Past, Width-Instant, Length-Future) encoding the full dialectical structure of
the rendering process. Yet biological observers, and all instruments constructed from
KnoWellian Solitons, access only four dimensions: three spatial and one temporal. This
is not a limitation of observation technology. It is a structural feature of the rendering



process itself — a systematic dimensional reduction imposed by the Triadic Rendering
Constraint (TRQ).

VI.1 — The six-dimensional KRAM processing space

Definition VI.1 — The Full KRAM Manifold. The full KRAM manifold - is the six-
dimensional differentiable manifold coordinatized by the three spatio-temporal dyads
(d, w, |, T, T ). The full KRAM metric H_AB, AB € {1,....6}, is defined by the same
covariance construction as (15), extended to all six coordinate directions:

Hap(z) := X\ -E[0aT - 07], A,Bc{d,w,l, 7,777} (36)

The eigenvalue spectrum of H_AB decomposes into four large eigenvalues (the four
observable directions) and two small eigenvalues — suppressed by exp(-K/K_c) —
corresponding to the TRC-inaccessible directions.

V1.2 — The Triadic Rendering Constraint

Definition VI.2 — The Triadic Rendering Constraint. The TRC is the structural
condition imposed on all KnoWellian Solitons by the dialectical axiom —c>co<c+: any
localized, stable rendering structure must process its internal state sequentially
through the three temporal modes in strict triadic order, with no simultaneous access
to all three modes. Formally:

7.8, 94=0 and 7 -804 =0 (37)

No soliton observer can simultaneously carry information about both its Past temporal
mode (T°) and its Future temporal mode (t7).

V1.3 — The projection theorem: recovering four dimensions

Theorem VI.1 — The Dimensional Reduction Theorem. Let O be a KnoWellian
Soliton observer satisfying the TRC (37). The observable submanifold .44 c ¢
accessible to O is the four-dimensional projection obtained by contracting the T~ and
T* directions onto the Instant mode t°%

A B
G = Hyp-P 7 pP-, (38)
where the TRC projection operator is:

A . A At rr—1 - AT -1 +
P “ .—5 IJ’_H T HTfodT #_H T HT+T+6T u (39)
The Lorentzian signature (-, +,+,+) of the projected metric arises from the negative
definiteness of the T° eigenvalue of H_AB — encoding the irreversibility of the
rendering direction — and the positive definiteness of the three spatial eigenvalues.



Corollary VI.1 — The Lost Dimensions. The two dimensions suppressed by the TRC
are not compactified. They are present at every Event-Point, at full scale, in every
rendering cycle. They are inaccessible because the TRC structurally prevents any
localized rendering structure from simultaneously sampling both the Past and Future
poles of its own dialectical process. The observer cannot step outside the rendering
cycle that constitutes them.

V1.4 — The information content of the suppressed dimensions

Channel 1 — The T~ (Past) leakage: the cosmological constant.

3 HT*T*

A= 2.
2y Hpopo

: exp(_K/Kc) (40)

The cosmological constant is the projection of the full KRAM depth onto the four-
dimensional observable sector. In the early universe, with K ~ K_c, A is large —
providing the KnoWellian account of the inflationary epoch.

Channel 2 — The t* (Future) leakage: quantum uncertainty.
Sz -0p > h/2 > 670 §(HM2,) > fgp/2c (41)

The uncertainty principle is a structural consequence of the TRC: the Future phase T
of an Event-Point cannot be simultaneously determined with its Instant rendering
state t°. The minimum uncertainty #/2 is the irreducible shadow that the open Chaos
field casts onto the rendered manifold of actuality.

Theorem V1.2 — Unification of A and 7. The cosmological constant and Planck's
constant are the two TRC leakage channels of the suppressed dimensions onto the
observable manifold, unified by the constraint:

. 3C HTfo . HT+T+
s H?

7070

A - R? -exp(—K/K,) (42)

This relation constitutes a constraint between the cosmological constant and Planck’s

constant in terms of the underlying substrate parameters — testable in principle given
independent measurements of £_EP and the KRAM density K — with no analog within

any existing theoretical framework.

VI.5 — The arrow of time as TRC asymmetry

Define the TRC asymmetry operator:

A=0,-07 —1"® 0 (43)

The operator A is antisymmetric under the exchange T < t*. The TRC requires that all
physical observables satisfy:



[A, Oppys| # 0 for all soliton-accessible observables Oppys  (44)

The arrow of time is not imposed on the physics from outside as an initial condition. It
is encoded in the commutation structure of every observable with the fundamental
asymmetry of the rendering process. Time points from 1~ toward t* because the
POMMM rendering cycle is itself directed: it converts Future potential into Past
actuality through the Instant, and this directionality is preserved under the TRC
projection onto the four-dimensional screen of experience. The arrow of time is the
shadow of the rendering direction.

V1.6 — Completeness of the framework: the five derivations

The paper stands complete. The five central results, achieved without external
geometric postulate:

1. The KnoWellian Gradient (811): GMp = VAu® governing all kinematic evolution
as osmotic drift through the causal medium. Reduces to Newtonian gravity in
the weak-field limit.

2. The Asymptotic Boundaries (8ll1): the Ultimaton {p — 1} and Entropium {K — 0}
as thermodynamically unreachable event horizons, with Q(p,K) characterizing
the navigable domain. The two boundaries are coupled: Entropium collapse
necessarily drives Ultimaton saturation.

3. Metric Emergence (§81V): g_pv as the second moment of the latency gradient
over the KRAM ensemble. The Einstein field equations recovered as the
macroscopic load-balancing condition of S_KUT. Newton's constant G identified
as a ratio of KRAM parameters.

4. The Schwarzschild Viscosity Map (8V): the Schwarzschild metric derived as the
unique static spherically symmetric latency field solution, with the event horizon
as Ultimaton locus, Hawking radiation as KRAM phase-boundary emission, and
all three classical tests recovered with exact GR predictions.

5. The Triadic Rendering Constraint (§VI): the dimensional reduction from .4 to
M 4 as a structural consequence of the dialectical axiom, with the cosmological
constant and Planck's constant identified as the two TRC leakage channels of
the suppressed dimensions, unified by constraint (42).

V1.7 — Conclusion

The KnoWellian Gradient is not a metaphor for gravity. It is the primary physical object
from which gravity — and spacetime geometry, and quantum uncertainty, and the
arrow of time, and the cosmological constant — all derive as secondary projections,
statistical coarse-grainings, or TRC leakage channels of a single underlying substrate.

That substrate is the KRAM: the accumulated rendering history of the universe,
encoded as a navigable landscape of causal viscosity, bounded between two



unreachable hells — the perfect stillness of absolute saturation and the perfect noise
of total dissolution — and driven at every point and every moment by the dialectical
engine of the axiom —c>co<c+.

Physics has been reading the map and calling it the territory. The territory is the
KRAM. The map is spacetime. And between them — in the irreducible act of rendering
by which potential becomes actual, chaos becomes order, and the future becomes the
past — is the KnoWellian Gradient: the navigable face of existence itself, bounded by
absolute control on one side and pure chaos on the other, and threading the only
path that reality has ever taken between them.

| "Now is so historic that the future stopped by to take notice." — ~3K
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