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PAPER_1172: Independent Re-Derivation of pp,,

Abstract

PAPER 1170 §3 obtained the 26-D curvature contribution to the vacuum-energy ledger as pr,, =
1—23 U2U 4 Pscm through Kaluza-Klein reduction of the 26-D Einstein-Hilbert term. This paper verifies
the prefactor 13/2 by an independent route using the Gauss-Bonnet trace identity on M?26 =
Migpa x T?2, arriving at the same rational with no free parameters. The double derivation closes
a potential ambiguity in the ledger.

1. Route A: KK reduction (recap of PAPER__1170)

With Vg = (27rLkk)* and k4 pscm = (Derit — Dphys)/Derit = 22/26 = 11/13, the curvature density
reduces to
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2. Route B: Gauss-Bonnet trace identity
The 26-D Gauss-Bonnet density on a product manifold satisfies
(Gas) = (Rig) — 4(R™Rap) + (R™ Rapea).

On Mpgpa x T?? the torus is flat (Rg22 = 0), so all curvature lives in the 4-D BSFG factor. The
trace identity then gives

(Rog) = (Ryq) + 2

where 6« is the BSFG-torus mixing angle fixed by the Archimedean half-condition ) 3; = 3/2
(PAPER _1165), yielding sin® Omix = Dphys/(2Derit — Dphys) = 4/48 = 1/12.

Therefore
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On the BSFG vacuum (Ry) = (22/3) v, (PAPER_1166 §4), so
22411
(Ras) = ———via = 1lvgy,
in exact agreement with Route A’s value (Rag) = 1103 4.
Multiplying by the same 1/(2r4) = (13/22) pscm/vY 4
B 1lvg, 13 13
P = —5 [ PSCm = - fa pscm:
3. Cross-check table
Route <R26> 1/(2/‘64) PRy
A (KK reduction) 1103 4 (13/22) pscm (13/2)v} 4pscm
B (Gauss-Bonnet) 1103, (13/22) pscm (13/2)v3 4pscm
Numerical 1.1 x 10" m~2 4.19 x 10737 4.61 x 10720 J/m3

Both routes agree exactly. The rational 13/2 is therefore locked by the closed dimensional structure
(Derit = 26, Dphys = 4) via two independent paths.

4. Implications

1. No room for pp,, to absorb the residual 0.2% of PAPER 1170’s ledger — the slack must
come from pkg (closed in PAPER,_ 1171) or ppsrg-

2. The Gauss-Bonnet route exposes a falsification handle: sin?f,;,, = 1/12 predicts a spe-
cific BSFG-torus mixing pattern testable in any future numerical simulation of the closed
Lagrangian.
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