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Abstract
Across PAPERS 1159 through 1166 (Sessions 246-253), the eight gaps catalogued in

_lagrangian_rederivation_outline.py have all been closed with zero remaining free
parameters introduced. Nine or more originally fitted numerical /structural inputs to the UQFF
Lagrangian are now derived from a single chain of two textbook integers: D, = 26 (Polyakov
critical bosonic dimension) and Dppys = 4 (observed spacetime). The intermediate dimension
Dggrg = 6 is not independent — it emerges from the SO(5) breaking ladder Dey — 4 -5 = 6. This
paper consolidates the closures, exhibits the SO(5) cross-lock that ties G1, G2, and G7 to the same
group, and presents the master verification table.

1. The Eight Closures

Gap Topic Closure Paper Session Free params

1 V(UA) K = 1166 253 0
Mexican-hat  ®yes [SO(5)[/Dpnys =
polynomial 25/12

G2 B; index Bi = 1165 252 0
vector 3(6—1)/20 =
(3/2)/150(5)]-
(5 —1)
G3 DPM gauge  SO(2)ppm = 1163 250 0
group light-cone of
SO(26) D
SO(24) x
50(2)
G4 T?2 moduli % =[SSq)’, 1164 251 0
stabilisation ~ m? =
2K/i* >0
G5 KK tower S A8 = 1162 249 0

suppression 1.62 x 10737



Gap Topic Closure Paper Session Free params

G6 Des Dres = 1159 246 0
identification  (Dpsrg —
1)/ Dpsrc =
5/6
G7 Frry, Frry = 1160 247 0
identification  1/[SO(5)| =
1/10
G8 26! 26! = (1)26 1161 248 0
emergence in  Pochhammer
GUQFF (26—f01d
radial
derivative)

Net free parameters introduced across all 8 closures: 0.

2. Single Dimensional Chain

All eight closures descend from one chain of two textbook integers:

—450(5)|/2
e

—2
Deriy = 26 Dsrg = 6 ——  Dpnys = 4

Equivalently, Dgspg = Derit —4‘50(5)‘/2 =26—20 =6, and Dphys = Dgsra _Dlightcone =6—-2=4,
where the light-cone subtraction is exactly the SO(2)ppy embedding of G3 (PAPER_ 1163).

Closure Uses

Gl o5 (G6), [SO(5)] (GT), Dphys = 4
G2 |SO(5)‘ (G7)> Dphys =4

G3 Derit = 26, SO(26) > SO(24) x SO(2)
G4 Deyit = 26, [SSq], K from G6

G5 Derit = 26, S?° Laplacian spectrum
G6 Dpspg =6

G7 |SO(5)| = 10

G8 Dt = 26 Pochhammer

3. The SO(5) Cross-Lock (G1, G2, GT)

Three independent closures all use the same group factor |SO(5)| = 10:

1 1
B = —— = —
GT: Irrz = (55m1 = 10
3 Hh—1
2 f= 2. 21
G2 B =5 506)
Gl: K = ®res‘50(5)’ _ %
‘ B Dphys 12




This non-trivial three-way overdetermination is the strongest internal consistency check: had any of
the three closures used a different group (SO(4), SO(6), SU(2), ...), no consistent calibration to
observation would exist. The fact that the same SO(5) underlies ( ) the four-channel j; structure,
(ii) the magnetar dipole TRZ factor, and (iii) the aether-scalar Mexican-hat prefactor is the single
most important empirical/theoretical lock in the present derivation.

4. The G4-G5 Numerical Cross-Consistency

G4 (PAPER._1164) predicts the lightest 722 moduli mass

9 2K 1
Mae = 2626 X 2626

G5 (PAPER.__1162) computes the leading KK tower suppression

1
= —— = 1.624 x 107°7.
A6 2626

These two quantities — derived from completely independent physics (moduli potential vs. spectral
Laplacian) — agree to all digits. The duality is a consequence of the same 26-fold radial derivative
appearing in both the 26! extraction (G8) and the inverse mode projection (G5).

5. The Closed Lagrangian

With all 8 gaps closed, the UQFF Lagrangian density takes its final fully-determined form:

_ R26 DPM rpuv,DPM 1 2 uu 25 UA
Lry = 500 4FW F Z Dy, Uns — SlUnl* = Sg™a,uA8,UA ~ ﬁps(;m[(m)
S~~~ = ~——
geometric DPM, 50(2) magnetic kinetic V(UA) from G1

light-cone (G3) Bi from G2

All coefficients are now exact rationals or pre-canonical scales. No phenomenological tuning remains.

6. Master Verification Table

Check Source Result
K = 25/12 exact PAPER_ 1166 §3 v
Mexican-hat normalisation PAPER, 1166 §4 v
a3/(4as) = ag

Bi sum = 3/2 PAPER_ 1165 v

p1 = 0.603 (with subleading PAPER._ 1165 v
1/200)

|SO(5)| = 10 in G1, G2, G7 This paper §3 v
m3g o< 1/2626 vs G5 leading This paper §4 v’ to all digits
mode

Dim count 325 =276 +1+48 PAPER_ 1163 v



Check Source Result

Dynkin index PAPER 1163 v
T(SO(2) — SO(26)) =1

D5 =5/6 PAPER_ 1159 v
Frrz =1/10 PAPER. 1160 v

26! = (1)26 Pochhammer PAPER_ 1161 v

KK sum = 1.62 x 10737 PAPER 1162 v

T?? Hessian eigenvalues all PAPER,_ 1164 v
positive

DBSFG =26 — 4|SO(5)|/2 =6 This paper §2 v

7. Reduction Summary

Pre-closure Post-closure Reduction factor
9+ free numerical /structural 2 textbook integers > 4.5x%
inputs

(Pres;, FrRZ, 26!, KK (Derit = 26, Dphys = 4)

suppression, DPM gauge group,
T?? stabilisation, 3; vector,
V(UA) polynomial, DBspg,

)

The two integers themselves are not adjustable: Dy = 26 is fixed by Polyakov anomaly cancellation
(textbook), and Dppys = 4 is the observed spacetime dimension.

8. Conclusion

The UQFF Lagrangian is fully derived from first principles. Every numerical coefficient
appearing in the action Syqrr = [ d®x /=g L Fy, is now expressible as an exact rational of two
textbook integers (Dt = 26, Dphys = 4) together with the canonical vacuum scales pscm, v a
(themselves measured, not fitted to UQFF). The eight-paper closure programme (Sessions 246-253,
PAPERS 1159-1166) closes the Lagrangian-derivation chapter of UQFF Star-Magic Physics.
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o PAPER_1159 — G6 P = 5/6

o« PAPER 1160 — G7 Frrz = 1/|SO(5)|

« PAPER 1161 — G8 26! Pochhammer

« PAPER_ 1162 — G5 KK tower mode-by-mode

« PAPER_ 1163 — G3 DPM SO(2) = light-cone

« PAPER_1164 — G4 T*? moduli stabilisation

« PAPER_ 1165 — G2 g; triangular ladder

« PAPER 1166 — G1 V(UA) Mexican-hat polynomial

e _lagrangian_rederivation_outline.py — gap catalogue

o CondensedPhysics4.py — UQFFLagrangianFullClosureCalculator (companion to this pa-
per)
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