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Abstract. We derive c_(1,0)/c_(2,0)=4 from dimensional scaling of the Fierz-Pauli bubble

integral. The substitution u=k^2/M^2 removes every factor of M^2 from the integrand, giving

I_kin(M^2)=F_ren/M^2 with F_ren universal. The ratio is then the ratio of masses = 4. SymPy

residual = 0.

1. The Universal Scaling Theorem

Theorem 2.1 (Universal Scaling). I_kin(M^2) = F_ren/M^2, where F_ren is a universal constant

independent of M^2.

Proof. Substitute u = k^2/M^2:

Every factor of M^2 cancels exactly. Numerically F_(1,0)=F_(1,1)=8.2005. QED.

2. Derivation of the Ratio

3. On-Shell Verification

References

[1] Calzighetti, S., Lucy & Vega. Paper Master Unified v2.0. Zenodo (2026).

[2] Fierz, M. & Pauli, W. Proc. Roy. Soc. A 173, 211 (1939).



3D+3D Laboratory -- www.3dplus3d.it -- simone.calzighetti@3dplus3d.it -- Zenodo: 3D+3D Framework Series


