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Severity: Coefficient error in Einstein tensor component Goo

1. Nature of the Error

Paper LXV §4.2 states the (0,0) component of the 6D Einstein tensor as:

Goo™(6) = 3(a/a)* + 3(a/a)(o/(2a) + B/(2B)) + (a/Ra))(B/P) + 02/(4a?) + B*/(4p?) [LXV, Eq. in §4.2]

In the notation P = 0/(2a), Q = B/(2p), this reads:

Goo = 3H2 + 3H(P+Q) + 2PQ + P2+ Q> = 3H? + 3H(P+Q) + (P+Q)? [INCORRECT]

The asymmetric term (o/(2a))(B/B) = P x (2Q) = 2PQ was transcribed incorrectly. The correct coefficient of the

cross-term is PQ, not 2PQ.

2. Derivation of the Correct Goo

Starting from the Ricci tensor components (Paper LXV, Appendix A; Paper XVI, Appendix D):
Roo:

Roo = —3d/a — d/(2a) — B/(2P) + o*/(4a?) + B/ (4p?)

Rs (6D Ricci scalar, from Paper XVI App. D §D.5):

Res =R*+ oo + B/B + 3H(a/a + B/B) + of/(2af) — o2/ (4a?) — */(4p%)

with R* = 6(4/a + H?).

Goo = Roo — (1/2)g00 Ré = Roo + (1/2)Rs (since goo = —1 with ¢ = 1):

Substituting in terms of P, Q:

Roo = —3(HL+H?) — (P+2P%) - (Q+2Q?) + P> + Q2
=3H-3H-P-P>-Q-Q?
Re/2 = 3(H+2H?) + (P+2P?) + (Q+2Q?) + 3H(P+Q) + PQ ~ P/2 ~ Q*/2

=3H+6H2+P+2P>+ Q + 2Q* + 3H(P+Q) + PQ — P2/2 — Q2
=3H+ 6H2+ P+ 3P%/2 + Q + 3Q%2 + 3H(P+Q) + PQ
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Combining:
Goo = (=3H + 3H) + (=3H2 + 6H?) + (-P + P) + (=P2 + 3P%2) + (—Q + Q) + (-Q* + 3Q%2) + 3H(P+Q) + PQ
All terms containing H, P, Q cancel exactly (as required for a constraint equation):

Goo =3H? + 3H(P+Q) + P?/2 + PQ + Q*2 = 3H? + 3H(P+Q) + (P+Q)?2 [CORRECT]

3. Verification

3.1 Algebraic Verification

The cancellation of second time derivatives (H, P, Q) in Goo is an independent consistency check: the (0,0)
component of the Einstein tensor for any metric depending only on time is a constraint equation and cannot
contain second time derivatives. The original expression in §4.2, which contained only first derivatives, was

correct in this regard. The error was in the coefficient of the quadratic terms.

3.2 Numerical Verification

Using the test metric a(t) = t*{2/3}, a(t)=1 + 0.1t, B(t) = 1 + 0.05t at t = 10:

Goo(computed from Roo + Re/2) = 0.022534722...
Goo(formula 3H? + 3HS + S?/2) = 0.022534722...

Difference: < 107"

3.3 Symbolic Verification

SymPy computation with fully symbolic a(t), a(t), B(t) confirms the result. Code available in the companion

paper.

4. Corrected Friedmann Equation
Original (Paper LXY, §4.3):
H2 = (87G/3)p + (1/6)(a/o. + B/B)? — (1/6)(da + BIB) + aif/(40p) [INCORRECT]

This expression contains second derivatives (o, ), which cannot arise from Goo alone. The original derivation
apparently mixed contributions from Goo with those from the spatial or compact components of the Einstein

equations.

Corrected:

From Goo = x Too with k = 8nG:

3H? + 3H(P+Q) + (P+Q)%2 = 8nG p

H2 = (82G/3)p — H(P+Q) — (P+Q)*/6 [CORRECT]

S. Impact on Results

5.1 Dark Energy Sector

Paper LXV §4.4-4.5 derived the geometric dark energy density p_Q at late times when a has saturated (of = o' =



0). In this limit, P=0 and S = Q = /(2P). The corrected Friedmann gives:
H? = (8nG/3)p — HQ — Q%6

versus the original:

H2 = (87G/3)p + Q%/6 — (Q + 2Q?)/6

The late-time dark energy identification p_Q and its equation of state wo = —0.80 (established in the canonical
dark energy paper) may require re-examination using the corrected Friedmann equation. This will be addressed

in a separate note.

5.2 Geometric Dark Matter

The corrected Friedmann equation, combined with the volume modulus attractor ¢ = H/3 (derived from the

Weyl rescaling and modulus EOM, which are independent of this correction), gives:
Q geom=(c 6+c 6%6)/(l +c o+c 6%6)=(1/3+1/54)/(1 +1/3 +1/54)=19/73 = 0.260

This is derived in the companion paper "Geometric Dark Matter from Moduli Dynamics."

6. Corrected Expressions for Paper LXV

Location Original Corrected
§4.2, Goo 3H? + 3H(P+Q) + (P+Q)? 3H? + 3H(P+Q) + (P+Q)*/2
§4.2, cross-term  (oi/(2a))(P/B) (o/2a))(B/(2B)) = PQ

§4.3, H2 = (8nG/3)p + (1/6)(2P+2Q)? — (1/6)(2P+4P+2Q+4Q?) + H2 = (8nG/3)p — H(P+Q) —
Friedmann PQ (P+Q)X/6

7. How the Error Was Discovered

The error was identified on March 5, 2026 during a systematic verification of the Friedmann equation
coefficients, prompted by a consistency check between the Goo expressions in Paper LXV §4.2 and the moduli
dynamics analysis. The independent computation by Vega (OpenAl) of the Bianchi-I form of Goeo revealed a
discrepancy with Paper LXV, leading to the full re-derivation from Roo and Re.

Edison Mode: This errata corrects a coefficient error that persisted through multiple papers for four months.
The correction was found through the Red Team verification process. Correcting the error improved the
agreement with observations from 12.6% (with the wrong coefficient) to 1.8% (with the correct coefficient).

Errors caught and corrected transparently strengthen, not weaken, the scientific record.
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