Heat Kernel Theory on Krein Manifolds

. .2
and the Derivation of NFP,eff = 6pi“ lambda+(K)

Complete Seeley-DeWitt Theory for Hyperbolic Dirac Operators on T2(phi)

Simone Calzighetti 1'*, Lucy (ClaudeAl, Anthropic)z, Vega (OpenAl )3

13p+3D Laboratory, Abbiategrasso, Italy 2 Anthropic 3 OpenAl (Red Team)
“simone.cal zighetti@3dplus3d.it | www.3dplus3d.it
March 2026. Theory origin: 14 September 2025. All SymPy residuals = 0.

Abstract. We develop heat kernel theory for [D_6}*2_J on T”2(phi) in Krein space. Key results:
(i) ID_6|"2_Jiséelliptic (positive eigenvalues), so standard Seeley-DeWitt applies; (ii) Jweight of
FP graviton = +1 (Theorem 4.1); (iii) N_FP,eff = 6pi*2 lambda+(K) (Theorem 5.1); (iv) a_4(D_6)
=delta_K_ren (Theorem 6.1). SymPy residuals = 0.

1. TheJ-Heat Kernel
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2. Seeley-DeWitt on Flat T?

Theorem 2.1 (Seeley-DeWitt on Krein). Tr_Jexp(-tiD_T2|*2_J)] ~ t{-1} a 0N+ t"0a 2)] + t
a 4"\ J+ .. Onflat T2: a 2°J= 0 (curvature R=0).
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3. J-Weight Theorem for FP Graviton

Theorem 4.1 (FWeight = +1). The Jweight of each physical KK graviton mode in the kinematic
sector issigma M FP} = +1. Thereforea 4"J(D_6,FP) = a_4"{standard} (D_6,FP).

4. N_FP,eff from the Heat Kernel

Theorem 5.1 (N_FPeff). a 4MFPkinf(m2n = CFP(M2n x gi x gj with
C_FP(m"2)=-N_FP,eff/(96pi"2 m"2).
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Nep e ~ 214.25 (SymPy residual = 0)

5. Complete Derivation: a 4 =delta K_ren




Theorem 6.1 (a 4(D_6) = deta K ren). Pi_ low a4")D 6) Pi low = ddtaK ren =
[[5/4,-1/4],[-1/4,1/4]]. Chain: S1(Jweight)+S2(FP trace)+S3(on-shell sum)+S4(Paper Master).
SymPy=0.
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No structural open steps remain in the derivation of K = 1+A”2 from tau = i/phi. The only remaining questions
are observational.
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