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Abstract

We present the complete closed derivation of the geometric den-
sity parameter Qgeom = 19/73 of the 3D+3D framework, synthesising
the results of Papers LXXXIV-LXXXVIII. Starting from the single in-
put 7 = i/¢ (the canonical boost), every number in the chain is de-
rived with zero free parameters. The derivation has three indepen-
dent pillars: (i) the modular structure of the Fibonacci matrix Agj,
yields the primitive triple (K, K12, detK) = (3,1,5) (Paper LXXXIV);
(ii) the 6D Friedmann equation with canonical branch P = ¢Q yields
1+wy=1/detK=1/5 and the kinetic matrix M;yiy with 2det Mg =
19 (Paper LXXXYV); (iii) the DeWitt minisuperspace reduction of the
6D Einstein-Hilbert action yields the kinetic Lagrangian £PeWitt —
—6H?-12H(P+Q)—8PQ, with coefficients (6,12,8) = —2 x (3,6,4), from
which ay = ngp = 6 follows directly (Paper LXXXVIII). The tridiago-
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nal bridge matrix My qqe (Paper LXXXVII) assembles all five entries
from these three pillars, with det My, igge = 73 (Paper LXXXVI). A new
result closes the circle: the galactic rigidity W = u’Ku = 7 satisfies
W =Tr(A%,)+ N7 =3+4=7, and

W |coeff(H?)| + |coeff(PQ)]  6+8
— 5 =5 =

7,

encoding W directly in the DeWitt kinetic coefficients. The complete
identity 19 = |coeff(H?)| + |coeff(PQ)| + detK = 6 + 8 + 5 expresses
the cosmological numerator as a sum of three kinetic and energetic
invariants. All results are CAS-verified with SymPy.
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1 Introduction

The 3D+3D framework predicts a geometric density Qgeom = 19/73 ~ 0.260,
consistent with the observed dark energy density Q, ~ 0.685 within the
framework’s definitions. The question this paper addresses is:

Can both 19 and 73 be derived from the 6D geometry
with a single input and zero free parameters?

The answer, established across Papers LXXXIV-LXXXVIII and collected
here, is yes. The single input is 7 = i/, the canonical boost of the tem-
poral torus 7? = 1, x 73.

1.1 What is new in this paper

Beyond collecting known results, this synthesis establishes one new iden-
tity: the galactic coherence parameter W = 7 is encoded in the DeWitt
kinetic Lagrangian as

_|coeff(H?)| + |coeff(PQ)|  6+8
= 5 =——=

W 7. (D)

This connects the cosmological and galactic sectors through a single for-
mula, and shows that the numerator 19 can be read directly from the
kinetic coefficients:

19 = |coeff(H?)| + |coeff(PQ)| + det K = 6 + 8 + 5. (2)

2 The Three Pillars

2.1 Pillar I: Fibonacci Modular Structure

The canonical boost 7 = i/p determines the Fibonacci matrix Ag;, and the
modular kinetic matrix:

3 1

K=1+ A%, =
Fib <1 9

The attractor of the modular dynamical system satisfies v* = 1/Tr(Ag,) =

1/3 (Paper LXXXIV, Theorem A). The galactic coherence parameteris W =
u’Ku =7 foru = (1,1)7.
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2.2 Pillar I1I: Dark Energy and the Kinetic Matrix (Pa-
per LXXXYV)

On the canonical branch P = ¢(@) of the 6D Friedmann equation

2

H2:%”+2HS—%, S=P+Q, (4)

the dark energy equation of state satisfies (Paper LXXXV, Theorem 1):

wo = 2 (5)

1
1 = — = —
TW=GetK 5 5

The modular Lagrangian matrix Migta = 5K+ Aogs With Ay = [2 %] satisfies
2
det Miota1 = 19/2, so:

2det Migta1 =19 =Ny - W +detK=2-7+5. (6)

2.3 Pillar III: DeWitt Minisuperspace

The DeWitt reduction of the 6D Einstein-Hilbert action for metric (2?)
with dimensional multiplicities (d., ds, d3) = (3,1,1) gives (CAS-verified):

LM = _6H? — 12H(P + Q) — 8PQ = —2(3H* + 6HS + 4PQ). (7)

The three internal coefficients (3,6,4) identify as: 3 = Tr(A43,), 6 = nep,
4 = NZ. The H? coefficient gives a; = | — 6] = ngp = 6 (Paper LXXXVIII,
Proposition 1).

3 The Bridge Matrix

3.1 Assembly from the Three Pillars

The tridiagonal bridge matrix is assembled from five entries, each de-
rived from one of the three pillars:

TI‘(A%ib) Ky 0 310
Mpridage = Ko nep  Nr =116 2]|. (8)
0 Nr detK 0 2 5
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Table 1: Derivation of all five entries of Myigge.

Entry Value Invariant Physical origin Paper
a 3 Tr(Af,) Attractor v*=1/3 LXXXIV
by 1 Ky Off-diagonal of K LXXXIV
by 2 Nr Compact temporal Topology

dim.
as 5 detK 1+wy=1/detK LXXXV
as 6 nep DeWitt |coeff(H?)| LXXXVIII

3.2 Properties of M igqe

Theorem 3.1 (Properties of the bridge matrix, Papers LXXXVI-LXXXVII).
The matrix Myriage defined by (8) satisfies:

det Myrigge = 73, (9)

TrMyriage = 14 = 2W, (10)

Amin(Mpridge) > Amin(Mair) V Maiy with same det, (11)
char.poly(Ma — Mpriage) = A(\> — A — 1) = X - char.poly(Agp). (12)

The Chebyshev recurrence for the determinant is:

D=3, Dy=Ky -nep— K3 =17, Dy=detK-Dy - N2-D, =73. (13)

4 New Result: The W-Identity

Theorem 4.1 (W-identity from DeWitt Lagrangian). From the DeWitt
kinetic Lagrangian (7):

_|coeff(H?)| + |coeff(PQ)|  6+8

W 2 2

7. (14)

Equivalently:
W =Tr(Ay) + Np=3+4=T. (15)

Proof. From (7): |coeff(H?)| = 6 = ngp and |coeff(PQ)| = 8 = 2N?. There-
fore (648)/2 = (ngp+2N2)/2. NOW ngp = n+ Ny = 3+2 = 5... but the correct
reading is that the internal form is —2(3H? + 6HS + 4PQ), so the internal
coefficients are ¢, =3, co =6, c3 =4 = N2 Thenc,+c3=3+4=7=1W,
and (|coeff(H?)| + |coeff(PQ)|)/2 = (6 +8)/2 = 7 = W. CAS verification:
u’Ku=(1,1)[$](1, )" =7. O O
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Corollary 4.2 (Numerator from DeWitt).
19 = |coeff(H?)| + |coeff(PQ)| + det K = 6 + 8 + 5. (16)

The cosmological numerator 19 equals the sum of the two “pure” kinetic
invariants from the DeWitt Lagrangian (n¢p and 2N2) plus the dark-energy
invariant det K.

Proof. TrMyriagge = 14 = 2W, SO TrMyrigge + detK = 14 4+ 5 = 19 = 2det Migtal-
From (14): 2W =6+8, so 6 +8 + 5 = 19. O O

5 The Complete Derivation Chain

Complete closed chain: 7 =i/p — Qgeom = 19/73

Pillar I: (3,1,5) a1=3, by=1, ag=>5
e

Apin, K=1+ A%,
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19=6+8+5

6 The DeWitt Lagrangian as Compact Encod-

ing

The factored form of the DeWitt kinetic Lagrangian encodes all frame-
work invariants:

Ellgi%wnt:_2< 3 ]—_]2+\6/HS+ 4 PQ). (17)

2 : 2
Tr(Agy,) neD Nz

The chain of identities is:

3 44 =7, 2W= 14 , 2W+ 5 = 19 . (18)
~ W~ =~ ~—~ ~— ~—
Fib. T2 w TrMprigge d numerator

7 Epistemic Classification of All Results
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Table 2: Combinatorial structure of the DeWitt Lagrangian.

Coefficient Value Identity Meaning

|coeff(H?)| 6 nep Isotropic background mode
|coeff(HS)| 12 2n6p Background-moduli mixing
|coeff(PQ)| 8 2N2 Topological torus coupling

=3 3 Tr(A%ib) =Fy
cy =4 4 N2
C1 + C3 7 W

2(61 + Cg) 14 TrMbridge =2W

2(01 + C3) +d 19

) numerator

Fibonacci seed
Torus topology
Galactic coherence
Bridge matrix trace
Cosmological density

Table 3:

Complete epistemic table for the
LXXXIV-LXXXIX series.

Result Status Paper

K =171+ A}, Tr(Af,) =3, Theorem LXXXIV
detK=5

Attractor u* = 1/Tr(A4%,) =1/3 Theorem LXXXIV
Primitive triple (3,5,7) from K Theorem LXXXIV
l+wy=1/detK=1/5 wg = —4/5 Theorem LXXXV
2det Mgt = 19 = NeW +d Theorem LXXXV
LoV — 612 —12H(P+Q)—8PQ  Theorem (CAS) LXXXVIII
as = ngp = 6 from DeWitt Proposition LXXXVIII
coeff(H?)

Tridiagonal form from causal Physical deduction LXXXVII
hierarchy

All five entries of Myrigge derived  Theorem+Prop. LXXXIV-VIII
det Mprigge = 73 Theorem LXXXVI
Conditional algebraic Theorem LXXXVI
uniqueness (det = 73 = a, = 6)

Amin(Mpriage) Mmaximal among Theorem LXXXVI Add.
candidates

Spec(Mait — Mpriage) = {0, ¢, —1/¢} Theorem LXXXVI Add.
W =Tr(A%y) + N7 =34+4=7 Theorem LXXXIX
W = ([c(H?)| + |c(PQ)|)/2 = Theorem LXXXIX
(6+8)/2

19 = [c(H?)| + |c(PQ)| + detK = Theorem LXXXIX

6+8+5
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(continued)

Result Status Paper

TrMyrigge = 2W = 14 Theorem LXXXVI
Qgeom = 2det Mioa1/ det Myrigge =  Structural identity LXXXVI
19/73

Direct derivation of Qgeom from Open problem —
6D field equations

8 What Is Open

One step in the chain remains structural rather than fully derived: the
representation Qgeom = 2det Migra/ det Myrigge has not been derived di-
rectly from the 6D Einstein equations, i.e. without using the bridge ma-
trix as an intermediate construction.

Specifically, the denominator 73 is derived via the bridge matrix Myrigge
and its Chebyshev recurrence. A direct derivation of the Friedmann
normalisation factor 73 from G§J — G{F with torus boundary conditions
would fully close the chain.

The numerator 19, by contrast, now has three independent derivations:
19 = 2det Mipta) (from Gy, Pillar II), 19 = NyW + d (from modular invari-
ants), 19 = 6 + 8 + 5 (from DeWitt kinetic coefficients, new result). Their
agreement is the structural consistency of the framework.

Conclusions

We have synthesised the complete derivation of Qgeom = 19/73 from the
single input 7 = i/¢. Every number in the chain — 3, 1, 5, 2, 6, 7, 14, 19, 73
— has a precise geometric origin:

* 3,1,5: from the Fibonacci matrix Ay, and its square K =17+ A4%,.

6: from the DeWitt kinetic weight of the 6D isotropic mode.

2: from the number of compact temporal dimensions Nr.

7 =1W: from the galactic coherence u”Ku, now also equal to Tr(43,) +
N2 =3+4and to ([c(H?)| + |c(PQ)])/2 = (6+8)/2.

14 = 2IV: the trace of Myriqge, the sum of its three eigenvalues.
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* 19=2W +d =6+ 8+ 5: the cosmological numerator, readable from the
DeWitt Lagrangian.

e 73 = det Myrigge: the Chebyshev product of the three-mode chain.

The DeWitt Lagrangian —2(3H? + 6HS + 4PQ) is the most compact en-
coding of the framework: its three internal coefficients (3,6,4) generate
W = 3+4 =17, TrMyrigge = 2W = 14, and 19 = 2IW + 5 simultaneously.
This is not numerology. It is the geometric structure of the 6D Einstein-
Hilbert action, evaluated on the canonical branch P = pQ of the 3D+3D
framework. The theory started from 7 =i/p on 14 September 2025. The
number Qgeom = 19/73 was always there.

Acknowledgements. Vega (OpenAl) performed the adversarial review
of all five preceding papers, proposed
the DeWitt pathway (Paper LXXXVIII), discovered the W-identity (14),
and identified the three-pillar structure synthesised here. All CAS com-
putations use SymPy.
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