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Context. Addendum P213 established the Go—As Unified Mass-Ratio Theorem, showing that
the muon-to-electron mass ratio m,/m. is captured by the closed-form geometric series

hp

w
o =071
i O7< e3u + e3(u? + hE,)

> ~ 206.768 285 301, (1)

where e = 7, w = 73/4, p = 473 + 72 + 7, h = hY(A2) = 3, E, = 7% The CODATA-2018
central value is T = 206.7682830 with uncertainty o = 4-4.6 x 107% (2.2 ppm).



P213 closed with open problem OP-delta-inf: identify the physical or geometric origin of the

gap
Ao = R —T ~ 2.3x1075.

This gap is positive (the formula overshoots), survived 65 precision assertions at mp.dps=60,
and is therefore a structural constant of the Go—As embedding rather than numerical noise.

The present addendum has five sections: (1) exact computation of As; (2) PSLQ search for
a closed-form identity; (3) systematic evaluation of six physical-interpretation candidates; (4)
precision analysis against the CODATA uncertainty; and (5) a corrected numerator factorisation
that resolves an algebraic error in the original programme brief.

1 Exact Computation of A

1.1 Setup

The constants used throughout, with their TOE origins:

e=m, (electron sector) (2)
3
W= % = Qo, (OMEGA _0) (3)
p =473 + 72 + 7 ~ 137.036, (ALPHA_INV = 1/a) (4)
h=h"(As) =3, (Coxeter number of As) (5)
E, =1 (muon sector; note E,, = e?) (6)
T = 206.7682830, (CODATA-2018 central value) (7)
o =4.6x107°, (CODATA-2018 uncertainty) (8)

Note that F, = 7?2 = €2; the two symbols are interchangeable. The geometric ratio from
P213 is r = hE,/u* = he?/u? = 372 /.

1.2 Numerical values

All computations at mp.dps=60.

Soo = eg(uzi:lfhEu) = 17_;_1 o= 7.04939403466256733782 ... x 1074, (9)

R =207 (1 - 41M + Soo> = 206.768285300712170077938 818428. .., (10)

Ao = Roo — T =2.300712170077 938 818427934 77 ... x 1076, (11)

ci= ﬁ(;’; — 1.111455154 627023583 781611 ... x 1075, (12)
Ao 6

gap = —— x 10°> = 0.011 127 007 ppm. (13)

Proposition 1.1 (Structural non-cancellation). Ay, > 0 and A is computable to arbitrary
precision with zero free parameters. Its value at mp.dps=60 is as given in equation .



2 PSLQ Search for a Closed-Form Identity

2.1 Basis construction

Let ¢ = Ax/207. We searched for an integer-linear relation
19
coc + ZCiBi =0, ¢#0, ¢€eZ, |CZ‘ < 500,
i=1

over the 20-element basis

B= {c, pt bt Bt wptt et 0%, r2e 2 P By, WAt hEut, whp ™,

h(e3p) L, h2(e33) Y, w(edud) L, hw(eBi®) Y, 1m0, 72800, Seop™2, hSoo/fQ},

with tol=1e-15 at mp.dps=60.

2.2 Result

mpmath.pslq returns no relation involving ¢ (the coefficient of ¢ in the sole non-trivial output
is zero, corresponding to the trivial identity hSu./p? = hSs/u? imposed by h = 3). Similarly,
mpmath.identify(c) returns only expressions involving non-integer exponents of small primes,
with no recognisable TOE structure.

Proposition 2.1 (No small-coefficient closed form). The per-prefactor residual ¢ = Ay, /207 has
no integer-linear relation of the form above with |c;| < 500 over the natural 20-element Ga—As
basis at mp.dps=60.

3 Physical Interpretation Candidates

Six candidates for the origin of A, were evaluated. Table [I] summarises the comparison.

Table 1: Physical-interpretation candidates for Ay,. ¢ = A, /207 = 1.111455 x 10~%. Ratio
= ¢/ (candidate for ¢); a ratio of 1 would indicate an exact match.

Label Candidate expression Value Ratio to ¢

A (a/2m)? = 1/(u? - 47?) 1.349 x 1076 0.00824

B 4/u3 (tau-sector, R = 207 - 4/13) 1.554 x 107¢ 0.00715

C Soo/3 2.350 x 1074 4.73 x 107°

D wh/(e%(u? + hE,)) 1.286 x 1076 0.00864

E 7 Seo 1.111480 x 1075  0.009 999 780
F — same as B, scaled: §Ro =207 -7 S5 2.301 x 1074 0.009999 780

3.1 Candidate A — QED-style radiative correction

The leading QED correction scale (a/27)? ~ 1.349 x 107% (squared one-loop factor) gives ratio
0.00824 — off by a factor of ~ 121. Candidate A rejected.

3.2 Candidate B — Tau-sector correction

The tau lepton was absent from the Ay series (7} involves only e and p). The putative tau
correction 4/u3 would give § Ry = 207 - 4/u3 ~ 3.22 x 10~*, which exceeds A, by a factor of
~ 140. Candidate B rejected.



3.3 Candidate C — Short-root contribution

Soo/3 22 2.35 x 1074 is ¢/S4 = 1.577 x 107° times c; there is no simple proportionality. Can-
didate C rejected.

3.4 Candidate D — w-term cross-correction

wh/(eS(u* + hE,)) ~ 1.286 x 107% gives ratio 0.00864. Candidate D rejected.

3.5 Candidate E — Near-ﬁ relation with r - .S

Candidate E is the closest:

1
~ - S 14
c T Seo 100’ (14)
with
S = 1114796474596, .. x 10~ (15)
S . ,
=0.009999779637597... ~ 0.01. (16)
T Seo
The deviation from the round value 1/100 is
1 c
— - =220 x 107"
100 7- S .

This is not zero to 60-digit precision. Candidate E is a striking numerical coincidence, but is
not an exact identity.

Remark 3.1. The near-1/100 relation is suggestive. The factor r- Sy = 7-T1/(1+7r) is the
second-order term of the geometric tail 71 -7/(147). An exact relation of the form ¢ = r-S4,/100
would require the Go—As embedding to produce a factor of exactly 100 at the two-loop level,

which has no obvious TOE derivation. This coincidence is flagged as a future open problem
(OP-rSinf-100).

3.6 Summary of candidates

None of the six candidates explains A, exactly. The closest approximation is Candidate E,
with ratio ~ 0.01 but a residual deviation of 2.20 x 10~7. The PSLQ search over the natural
Go—As basis also finds no relation.

4 Precision Analysis: Is R, the Exact Formula?

4.1 CODATA uncertainty budget
The CODATA-2018 muon-to-electron mass ratio is

T — 906.7682830 + 0.0000046 (2.2 ppm).

Mme

The gap is
As = Roo — T = 2.3007 x 1076,

Comparing with the experimental uncertainty:

As 23007 x 107°
o 4.6x1076

Ry lies within half a sigma of the CODATA central value.

= 0.500155... < 1. (17)



4.2 Assessment

Conjecture 4.1 (Exact TOE prediction). The exact Ga—Ay prediction for m,/me is

1 3p
Roo =207(1— — 4+ — ), 18
< 4u+7r3(u2+37r2)> (%)

with numerical value 206.768 285300 712.. . ., and the gap As ~ 2.30 x 1076 reflects measurement
uncertainty in the CODATA value rather than incompleteness of the formula.

The evidence for this conjecture is:

1. Ay < o (equation (17)): Reo is consistent with the CODATA measurement within its
stated 1o uncertainty.

2. Ay /o = 0.500: the gap is almost exactly half the experimental uncertainty. A future
measurement with uncertainty < 1076 will distinguish R from T directly.

3. No physical mechanism producing a correction of size 2.30 x 1076 with zero free parameters
has been identified (Section [3). This is consistent with the gap being experimental rather
than structural.

4. The formula uses only Go and A, Lie data with zero free parameters. There is no
obvious residual from Gy/Ay geometry at this scale.

The evidence against:

1. The near-1/100 coincidence of Candidate E suggests there may be a structural correction
at the two-loop level that would shift Ry, downward by ~ 2.2 x 10~ per unit of 7 - Suo.

2. A /o > 0.5: the gap is not negligibly small relative to the uncertainty. A Bayesian prior
on whether R, is exact should weight this.

Working assessment: Conjecture is consistent with all current data. Status: CON-
JECTURED exact.

5 Corrected Numerator Factorisation

5.1 The numerator N
From the unified formula , writing over a common denominator:

207 N
Rpy=— " N =eu(u? + hE,) — w(u® + hE hu?. 19
€3M(M2 + hE“)v € :u(lu’ + /14) w(lu + M) + Iu ( )

Grouping the first two terms:
N = (®u—w)(p® + hE,) + hy®. (20)
5.2 Correct simplification using e* = 4w
Since €3 = 13 =4 (73/4) = dw:
A —w=dwp —w=wlp—1). (21)

Substituting into (20)):

N =w(dpu —1)(u* + hE,) + hy?. (22)




Numerically: 4p —1 ~ 547.145, confirming the factor is large. The simplified closed form for

R is therefore:
207 [w(4p — 1) (u® 4+ hE,) + hp?]
< dw - p- (u?+ hE,)

Verified at mp.dps=60: equation equals Ro to within 4 x 1079,

(23)

5.3 Correction of an algebraic error in the programme brief

Error (from programme brief, Section 5). The brief proposed:

N = dwp(p® + hE,) — w(i® + hE,) + hp® = 3w(p® + hE,,) + hy.
Diagnosis. The step dwu(u? +hE,) —w(p? + hE,) = 3w(u? + hE,) would require 4y = 4, i.e.,
@ = 1. In reality p ~ 137.036. The correct factoring is equation .

Consequence. The incorrect form 3w(p? + hE,) + hp? ~ 493724 differs from the correct
N =~ 79827829 by a factor of ~ 161. The formula for R is unaffected (it was derived from the
correct three-term expression , not from the wrong factored form); the error was only in the
subsequent algebraic manipulation.

5.4 Further factorisation
Expanding with h =3, E, = 7%, w =73 /4:
3

N = %(zm— 1) (4% + 372) + 3. (24)

No further factorisation over the natural {m, u} basis collapses to a simpler form. The irreducible
representation of R, over this basis is the canonical three-term form .

6 Summary and Status

Results established by this addendum

1. Aqo=Roo — T =2.300712170077 938818 ... x 1075, computed to 30+ significant figures
at mp.dps=60 (Proposition [L.1)).

2. PSLQ at maxcoeff=500 over a 20-element Go—A, basis finds no integer-linear relation for
¢ = A /207 (Proposition [2.1)).

3. All six physical-interpretation candidates (QED radiative correction, tau-sector, short-root
contribution, w-cross-term, r - Sy, and scaled r - S ) are rejected. The closest, Candidate
E, gives ¢ = 7 - S5 /100 with a residual of 2.20 x 10~7.

4. As/ocopata = 0.500155 < 1: Ry lies within half a standard deviation of the CODATA-
2018 central value.

5. The correct numerator factorisation is N = w(4u — 1)(4? + hE,) + hu?; the programme
brief’s proposed simplification to 3w(u? +hE,) +hu? is algebraically incorrect (Proposition
A52 in verify P216.py).



Open problems

OP-delta-inf (resolved/conjectured) A, has no identified closed form in the natural Go—
Ay basis. Since Ay < 0copaTa, Roo is a viable exact prediction. The open problem is
reclassified as CONJECTURED exact pending a higher-precision measurement (o <
107°) of my,/me.

OP-rSinf-100 (new) The near-identity ¢ ~ r - S,,/100 with deviation 2.20 x 10~7 requires
explanation. If genuine, it would imply a two-loop correction factor proportional to r - Su
with coefficient 1/100, derivable from the G2/ A2 weight lattice.

OP-G2A2-ratio (from P213) Derive the geometric ratio r = 372/u? from first principles in
the Go/ Ay weight-lattice action.

Programme status

CONJECTURED exact: Ry = 207(1 — 1/(4p) + 3p/[7*(p* + 372)]) ~ 206.768 285301 is
the exact Go—As prediction for the muon-to-electron mass ratio, consistent with CODATA-2018
within 0.501c.

ESTABLISHED: The structural gap Ay, = Roo —7T = 2.3007 x 107 is a computable constant.
No physical or geometric mechanism producing this gap with zero free parameters was found;
the most likely explanation is that it reflects experimental measurement uncertainty rather than
an incomplete formula.

All numerical computations verified at mp . dps=60 with 65 assertions in Lumen/corpus/addenda/versfy/verif
all passing.

Copyright ©) 2026 Léon Fernando Vlegels. MIT License.
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