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The Pi-Residue Cascade

and the Deepest Closure

Terminal gauge confinement and the post-gauge coherence-reversal threshold
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Confinement is the deepest closure.
At SU(2), the n-residue is expressed as relational curvature.
At SU(3), relational curvature is fully captured as confinement.
Once curvature is confined, it is no longer free to generate additional gauge infratiers.

The 2.50 layer is therefore not gauge, but a post-confinement coherence-reversal threshold.

space — relation — terminal confinement - coherence return

Infratier constants regulate emergence regimes; physical constants regulate emerged sy

Summary Frontispiece: The Pi-Residue Cascade, terminal gauge closure, and post-confinement
coherence reversal.
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Abstract

This focused paper introduces the Pi-Residue Cascade as a closure-theoretic mechanism by which rotational
coherence-curvature equilibrium stabilizes into ordinary three-dimensional space while conserving its excess
curvature as subspatial structure. In this framework, =« is interpreted as rotational coherence-curvature
equilibrium, while 3.0 represents stable SO(3) spatial closure. The difference, pt = — 3, is not a numerical
remainder but a conserved curvature residue displaced beneath stable space. This residue first appears as SU(2)-
type relational, chiral, torsional, and bivector geometry near d = 2.859. It is then captured as SU(3)-type
confinement near d = 2.70. The refinement advanced here is that confinement is the deepest closure: once
curvature is confined, no free curvature excess remains to generate further gauge-bearing infratiers. The post-
confinement layer near d = 2.50 is therefore not another gauge tier, but a coherence-reversal threshold. The paper
also identifies the Euler Gap, AE =¢ — (9 — 2m), as a compound bridge constant linking the geometric Euler
surrogate to the true Euler phase baseline.

Keywords
Pi-residue; deepest closure; terminal gauge closure; infratier constants; subspatial closure; SO(3); SU(2); SU(3);
chirality; torsion; confinement; coherence reversal; Euler Gap; closure-depth constants.
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I. Introduction: The Nonfinality of 3.0-Space

Ordinary three-dimensional space is usually treated as the stable arena in which physical events occur. In the
present framework, however, 3.0-space is not the deepest foundation of reality. It is the first stable spatial closure
produced by a deeper coherence-curvature process.

The starting point is 7, understood not merely as the ratio of circumference to diameter, but as the constant of
rotational coherence-curvature equilibrium. The circularity encoded by & represents a state in which coherence
and curvature are held in rotational balance.

Stable physical space appears at 3.0, corresponding to the SO(3) closure of ordinary spatial rotation. The
transition from 7 to 3.0 produces the residue prt = m — 3. This residue is not discarded. It is conserved as
subspatial structure.

The refinement of this paper is that the infratier cascade is finite. The n-residue first becomes relational at SU(2),
then becomes fully confined at SU(3). Once curvature is confined, it is no longer free curvature. The subsequent
2.50 layer is therefore not another gauge infratier, but a post-confinement coherence-reversal threshold.

Central claim: The infratier cascade is the conserved afterlife of the m-residue beneath stable 3.0-space,
terminating as gauge structure at SU(3)-type confinement.

m—3.0-2.859 - 2.70 - 2.50

rotational equilibrium — spatial closure — relational curvature — confined curvature — coherence
return

Il. Pi as Rotational Coherence-Curvature Equilibrium
In this framework, & is rotational coherence-curvature equilibrium. The 7t-state is rotationally complete, but it is
not yet spatially stable. Stable spatial closure occurs at 3.0.

T = rotational coherence-curvature equilibrium
T = rotational completion
3.0 = spatial closure
pt=m—3
pm ~ 0.14159265

The residue measures the excess curvature that cannot be retained within stable SO(3) spatial closure.

7 is rotationally complete but spatially overcurved. SO(3) is spatially stable but cannot retain the full z-
residue.

lll. The Pi-Residue Constant

The residue pn = — 3 is a residue constant. A residue constant is generated when one ontological regime
stabilizes into another and sheds the excess that cannot be absorbed into the lower stable regime.

m—3.0
pt=m—3

m — 3 — subspatial infratier cascade
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m—3.0+pm

pmt—d_SU(2) —»d_SU(3) — d_rev

The cascade is therefore not arbitrary. It is the structural conservation and progressive capture of the excess
curvature shed by the transition from rotational equilibrium into stable space.

IV. Refocus: 32 - 2mt, the Geometric Euler Surrogate, and e

Before deriving the SU(2) infratier, it is useful to identify the lower baseline from which the infratier lift occurs.
The geometric Euler surrogate is:

32-2m=9—-2m
9 —-2n~= 271681469
e~ 2.71828183
AE=e— (9 —2m)
AE = 0.00146714

Thus, 9 — 2 may be interpreted as a geometric approximation to the Euler phase baseline, while e represents the
true phase-growth constant. This distinction matters because the SU(2) infratier can be generated in two closely
related ways.

O@O-2m+(m—-3)=6—m
6 — 1~ 2.85840735
e+(m—3)=e+mn—3
e+ m— 3~ 2.85987448
(e+m—=3)—(6—mM)=e—(9—2m)
d_SU(2)"phase — d_SU(2)"geom = AE
6 —-n<dSU(2)<e+n—3
2.85840735 < d_SU(2) < 2.85987448
d_SU(2) = 2.859

In this sense, 9 — 2 is the geometric Euler shadow, while ¢ is the true Euler phase baseline. The Euler Gap
measures the small correction required to move from geometric approximation to phase-exact emergence.

V. The SU(2) Infratier and Relational Geometry
The first organized expression of the n-residue is the SU(2) infratier, d SU(2) = 2.859. This is the substratum
where space becomes relational.

d_SU(2) = 2.859
SO(3) = visible spatial rotation
SU(2) = hidden relational spin geometry beneath space

At 3.0, rotation appears as ordinary spatial rotation, SO(3). At the SU(2) infratier, rotation becomes internally
relational, SU(2). Since SU(2) is the double-cover structure beneath SO(3), it can be interpreted as the subspatial
relational interior of ordinary rotation.

rotation — spin
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orientation — chirality

curvature — torsion
vector geometry — bivector relation
The bivector is the natural geometry of relation. A vector points. A bivector relates. A trivector encloses.
Vector — Bivector — Trivector
U(1) = SU(2) = SU(3)
direction — relation — confinement
At SU(2), the free curvature excess is not yet fully confined. It is expressed as relational curvature: chirality,

torsion, spinoriality, and bivector geometry.

SU(2) = free curvature excess expressed as relation.

VI. The Euler Gap and Compound Constants

The Euler Gap is a compound bridge constant. It does not mark a regime by itself. It measures the correction
between the geometric approximation and the true Euler phase baseline.

AE=e— (9 —2m)

AE =~ 0.00146714
(e+m—-3)—(6—mM)=e—(9—2m)
d_SU(2)"phase — d_SU(2)"geom = AE

A compound constant is therefore not a primary threshold but a relational measure: a gap, correction, coupling,
bridge, or transition cost between constants.

VII. Deepest Closure: SU(3) as Terminal Gauge Confinement
Below the SU(2) relational layer is the SU(3) confinement infratier:

d_SU(3) ~ 2.70

At SU(2), the m-residue is expressed as relational curvature. At SU(3), that relational curvature is captured into
confinement. This is the deepest closure because confinement is not merely another transformation of curvature;
it is the terminal capture of curvature excess.

free curvature excess — relational curvature
relational curvature — confined curvature
bivector relation — trivector confinement
SU(2) -» Su(3)
SU(2) = relation

SU(3) =relation enclosed

Confinement is the deepest closure because it captures curvature excess completely.
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Once curvature is confined, it is no longer available as free generative residue. The gauge-bearing cascade
therefore terminates at SU(3)-type confinement. What follows is not another infratier of the same kind, but a
reversal threshold.

confined curvature # available curvature

No further gauge infratier follows confinement

SU(3) = terminal gauge closure.

VIIl. The 2.50 Post-Confinement Coherence-Reversal Threshold

The layer near 2.50 should not be described as a further gauge infratier. It is a post-confinement coherence-
reversal threshold: the point at which exhausted curvature begins folding back toward coherence.

d_rev = 2.50
2.50 # gauge infratier
2.50 = post-confinement coherence-reversal threshold
confinement — coherence return
differentiation = resymmetrization

Above 2.50, the cascade produces differentiated structures: space, relation, and confinement. Near 2.50, further
reduction no longer generates additional separable gauge structure. Since curvature has been fully captured in
confinement, the only remaining transition is reversal toward coherent ground.

The 2.50 threshold is not a deeper gauge structure; it is the post-gauge reversal boundary.

IX. Infratier Constants and the Constants Taxonomy

The values in this cascade form a new class of constants: infratier constants. These are ontological transition
constants that mark where dimensional closure changes regime.

T~ 3.14159
3.0
6 —m ~ 2.85840735
e+ m— 3~ 2.85987448
d_SU(3) = 2.70
d_rev = 2.50

Physical constants regulate emerged systems; infratier constants regulate emergence regimes.

Constants Taxonomy

Class Function Examples

Root constants Establish identity, nullity, 0,1,00
invariance, and boundedness

Gateway constants Govern phase, curvature, growth, T, €, )
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rotation, and harmonic emergence

Residue constants Measure conserved excess shed pn=m—3
during stabilization

Infratier constants Mark subspatial closure-depth 3.0, 6=, etn—3, 2.70, 2.50
regimes
Infratier-adjacent constants Support, generate, correct, or e, 9—2xn, n—3

bound infratier values

Compound / gap constants Measure corrections, residues, AE = e—(9—2n)
bridges, or transition costs

Physical constants Regulate systems inside emerged c,n,G o,k B
regimes

X. Formal Definitions and Theorem Statements

Definition — Spatial Closure

Spatial closure is the stabilization of dimensional extension into ordinary coordinate space. It corresponds to d =
3.0 and supports orientation, extension, and rotational symmetry.

Definition — Subspatial Infratier
A subspatial infratier is a closure-depth regime beneath stable 3.0-space in which spatial extension becomes
progressively relational or confining.

Definition — Relational Closure

Relational closure is the first infratier beneath spatial closure, where geometry becomes spinorial, chiral,
torsional, and bivectorial. It corresponds approximately to d_SU(2) = 2.859.

Definition — Confinement Closure

Confinement closure is the terminal gauge-bearing closure in which relational curvature becomes fully captured
as internal binding. It corresponds approximately to d_SU(3) = 2.70.

Definition — Coherence Reversal
Coherence reversal is the post-confinement threshold near d = 2.50 where further reduction ceases to generate
gauge-bearing structure and begins returning structure toward coherent ground.

Definition — Infratier Constant

An infratier constant is a closure-depth value below or adjacent to stable three-dimensional spatial closure that
identifies a transition between ontological regimes of emergence.

Definition — Residue Constant

A residue constant is generated by the stabilization of one ontological regime into another, measuring the
conserved excess that cannot be absorbed into the lower stable regime.

Definition — Compound Constant

A compound constant is formed from relations among root, gateway, residue, or infratier constants. It measures a
correction, bridge, gap, coupling, or transition cost between regimes.
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Lemma — Nonfinality of Spatial Closure

If 3.0-space were the final reduction of dimensional emergence, then physical reality would possess stable
extension and rotation but lack a principled source for chirality, spinorial double-cover structure, torsion,
confinement, and internally bound matter. Therefore, ordinary spatial closure cannot be the final ontological
reduction.

Corollary — Necessity and Finitude of Subspatial Infratiers

The emergence of physical properties requires closure regimes beneath 3.0-space. These infratiers convert spatial
extension into relation and relation into confinement. Since confinement captures curvature excess completely,
the gauge-bearing cascade is finite and terminates at SU(3)-type closure.

Theorem — Terminal Confinement of Pi-Residue

Let & represent coherence-curvature rotational equilibrium and let 3.0 represent stable SO(3) spatial closure. The
reduction m — 3.0 generates the residue pn =t — 3. This residue appears first as relational curvature at the SU(2)
infratier and is then captured as confinement at the SU(3) infratier. Since confined curvature is no longer free
curvature, no further gauge-bearing infratier follows confinement. The subsequent 2.50 threshold is therefore
post-gauge coherence reversal, not a further gauge layer.

m— 3.0
pt=m—3
3.0 » 2.859 —» 2.70 —» 2.50

space — relation — terminal confinement — coherence return

Xl. Conclusion: The Finite Cascade and the Exhaustion of Free Curvature

The reduction from =« to 3.0 produces stable space, but not the full physical universe. Stable space provides
extension, orientation, and rotation. Physical emergence requires deeper relational structure: spin, chirality,
torsion, confinement, and coherence reversal.

The refined architecture is finite. The n-residue is first expressed as relational curvature at SU(2). It is then fully
captured as confinement at SU(3). Because confined curvature is no longer free curvature, no additional gauge
infratier follows.

The 2.50 threshold is therefore not another gauge layer. It is the post-confinement coherence-reversal boundary:
the point where exhausted curvature begins returning toward coherent ground.

m— 3.0 > 2.859 - 2.70 - 2.50

rotational coherence-curvature equilibrium — stable spatial closure — relational curvature — deepest
confinement closure — coherence reversal

SU(2) = curvature expressed as relation
SU(3) = curvature confined as closure

2.50 = post-confinement coherence reversal

7 is rotationally complete but spatially overcurved.
SO(3) is spatially stable but cannot retain the full w-residue.
SU(2) expresses the residue as relational curvature.

SU(3) confines the residue as the deepest closure and terminal gauge tier.
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The 2.50 threshold is not a further gauge infratier, but the onset of coherence return.
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Final Integrative Sections: Euler Limit, 1-3-8 Generator Ontology, and the

Confinement Band

The following final sections refine the focused paper by linking Euler’s limit e, trivector algebraic geometry, the
1-3-8 generator ontology, and the status of d SU(3) = 2.70 as a provisional confinement-band marker. These
additions strengthen the finite-cascade interpretation: SU(3) is the terminal gauge-bearing closure, while the 2.50
layer is post-gauge coherence reversal rather than another gauge infratier.

XIl. Euler’s Limit e, Trivector Geometry, and the Confinement Band

Euler’s limit e appears not only as an infratier-adjacent phase constant for the SU(2) lift, but also as a boundary
adjacent to SU(3)-type confinement. This makes e a bridge between phase-growth and terminal structural
closure.

e~ 2.71828183
d_SU(3) = 2.70
e—2.70~0.01828183
e = phase-growth limit adjacent to confinement closure

The interpretation is that e marks the phase-growth boundary from which curvature can still unfold dynamically,
while SU(3)-type trivector algebraic geometry marks the point where remaining curvature is no longer freely
unfolding but is captured into confinement.

e—2.70
phase-growth limit — trivector confinement
space — relation — internal structure — atomic closure

The proximity of e to the proposed confinement band does not by itself derive the exact SU(3) value. It does,
however, support the idea that Euler’s phase limit and trivector algebraic closure are adjacent in the transition
where space fully turns into internally bound structure.

Euler’s limit e is an infratier-adjacent phase boundary: it stands near the terminal confinement band
where freely unfolding curvature becomes internally bound structure.

Xlll. The 1-3-8 Generator Ontology

The confinement refinement reconnects the Pi-Residue Cascade with the 1-3-8 generator ontology. The gauge
sequence U(1), SU(2), and SU(3) has generator counts 1, 3, and 8. In this framework, these are not merely group
dimensions; they describe progressive closure of curvature into structure.

U(1) - SU(2) - SU(3)
1-3-8
phase / direction — relational spin = confinement architecture
direction — relation — structure

One generator expresses coherent phase as minimal direction. Three generators express relational spinorial
closure, chirality, and bivector geometry. Eight generators express the complete confinement architecture
through which remaining curvature becomes internally bound.
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Layer Generators Ontological role Infratier meaning

U(l) 1 phase / direction / first coherent vector
charge-like continuity expression

SU(2) 3 relational spin / chirality / | space becomes relation

bivector geometry

SU(3) 8 confinement / internal relation becomes
binding / trivector closure | structure

The 1-3-8 sequence makes the cascade finite. After the eight-generator confinement architecture captures
remaining curvature, there is no next ordinary gauge-bearing closure in this cascade. What follows is reversal,
not another gauge layer.

1 - 3 - 8 > reversal
SU(3) = eight-generator confinement of remaining curvature
d_SU(3) = 2.70 = terminal conversion of space into structure
The infratier cascade converges with the 1-3-8 generator ontology: one generator expresses phase

direction, three generators express relational spinorial closure, and eight generators express terminal
confinement.

XIV. The Status of 2.70 as a Provisional Narrow-Band Marker
The value d_SU(3) = 2.70 should not be overstated as an exact derived constant at this stage. Unlike the SU(2)

expressions, which have explicit closed forms within the proposed construction, the SU(3) value is presently best

treated as a provisional confinement-band marker.

The value 2.70 is used because it fits a narrow convergence band and is convenient as a representative of the
region where Euler’s phase boundary, trivector algebraic geometry, and eight-generator confinement ontology
appear to meet.

Value Status Interpretation

pt=m—3 exact residue expression curvature excess

6—m exact geometric SU(2) expression | relational/chiral tier

e+tn—3 exact phase-corrected SU(2) relational/chiral tier
expression

d SU@3)=2.70 provisional narrow-band marker confinement closure

d rev=2.50 heuristic post-gauge threshold coherence reversal

The SU(3) confinement tier is therefore identified not by a final exact closed-form derivation, but by a narrow
convergence band near 2.70. Future work should derive the exact SU(3) confinement value from the closure
geometry of the eight-generator system.

2.70 is a provisional marker for the confinement band, not yet a final exact constant.
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XV. Final Synthesis: Terminal Gauge Closure and Post-Gauge Reversal

The final refinement is that the cascade is finite because confinement captures curvature. If curvature is fully
confined, it is no longer free curvature. It cannot continue generating further gauge-bearing infratier
differentiation because the differentiating surplus has been captured.

m — 3 = free curvature excess
SU(2) = curvature expressed as relation
SU(3) = curvature confined as closure
confined curvature # available curvature
no further gauge infratier follows confinement
2.50 = post-confinement coherence-reversal threshold
Confinement is the deepest closure. Once curvature is confined, it is no longer available as free

generative residue. The gauge-bearing cascade terminates at SU(3)-type confinement, and the
subsequent 2.50 layer is the onset of coherence return.
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