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Provenance and status

This paper is the exact computation underlying the framework’s flavour predictions, extracted
unchanged from STF from First Principles V7.9 Appendix S. It is published standalone because it is
cited section-by-section from the Lepton Mixing paper (8S.2, §S.3, §S.4, §S.5.3) and from the
Framework Guide, and a derivation cited that specifically should be independently addressable.

Untouched by the August 2026 two-clock revision. Its status is exact computation conditional on the
CICY #7447/ 7, choice and on the diagonal-slice restriction. One framing correction carried from the
current backbone: the repeated phrase “zero free parameters” should be read as no fit within this
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calculation — given the manifold, the slice and f, the quantities are determined; the framework as a
whole carries structural choices and open normalizations (V8.1 §IILE).

This appendix establishes the geometric properties of the Weil-Petersson (WP) curvature ® on the
Z,,-symmetric diagonal slice of CICY #7447, which determines the complex structure moduli mass
m_z = m_sV® via Eq. (R.7). The main result is a rigorous proof that the resonance window ® € [1,
10.9] is crossed somewhere on the smooth locus of the moduli space.

S.1 The Picard-Fuchs System on the Diagonal Slice

On the diagonal slice (¢, = 1, ¢, = --* = ¢, = @), the holomorphic period w,(¢) = Z an @" satisfies a
4th-order Fuchsian ODE (identified as AESZ database entry #34, and studied explicitly in Candelas—
de la Ossa—Elmi—van Straten [27]):

d
L = S4(p) 9* + S3(0) 9> + Sa() 9> + S1(p) ¥ + So(p), 9= ° e

with coefficients:
Sa(p) = (¢ —1)(9¢ — 1)(25¢ — 1)
S3(p) = 2¢p (675¢° — 518 + 35)
S2(p) = ¢ (2925¢° — 1580¢ + 63)
S1(p) = 4 (675p% — 272 + 7)
So(ip) = 5y (180¢> — 57 + 1)
Singular points: ¢ € {0, 1/25, 1/9, 1, o}.
The singular point at ¢ = 0 is a maximal unipotent monodromy (MUM) point of order 4 — the large
complex structure limit. The points ¢ = 1/25 and ¢ = 1/9 are the non-smooth fixed points of the Z,,
action (singular quotient). The point ¢ = 1 is the conifold point (CY degenerates). The smooth

evaluation point @* = 1/2 lies in the interval (1/9, 1) and is free of all these singularities.

Frobenius basis at ¢ = 0. The four linearly independent solutions are:
k—j

k
logcp
Z ) file), k=0,1,2,3

where the analytic parts f_j satisfy f 0(0) = 1, f_{j>0}(0) = 0. The fundamental period f_0(¢) = X an
o™ has the Verrill closed-form coefficients:

2
n!
= ) (p!q!r!s!t!)

ptgtr+s+t=n

Computed values: a, = 1, a, = 5, a, = 45, ay = 545, a, = 7885.



Integral period vector for k = 1 (Z,, quotient). The period vector in the integral basis is obtained via
the scaling ([27], §6.4):

My, =T,-0% T, =diag(10, 2,1, 1)

Prepotential (Y,;; =12k =12, Y,;; =0, Yo, = "k =-1):
g 1, . :
F(t) = 2t° — Et in flat coordinate t = w; /w,

S.2 LCS Baseline: ®_LCS =-2/3

In the large complex structure limit (¢ — 0, mirror map Im(t) — o0), the WP Kahler potential takes
the standard CY3 form:

Ko~ —In(—2ImF) = —In (4 (Imt)® + Imt) ~ —3In (Imt)

The WP metric:

3

94 = 0 a_I((‘,s S —
v 4(Imt)?

The WP scalar curvature in the LCS limit:

2
Orcs = ~3

This is a universal result for any CY3 at large complex structure — independent of the specific
manifold. It is numerically confirmed from the prepotential F(t) = 2t> — /2 with k = 1.

O_LCS = -2/3 is below the resonance window [1, 10.9].
S.3 Conifold Behavior: ® - +oco

Near the conifold point ¢ — 1, the CY3 develops a vanishing 3-cycle. The period ratio develops a
logarithmic singularity — a standard result in mirror symmetry (see e.g. [31]):

gwp ~ —Clnlp—1], C>0
The WP scalar curvature diverges:
O(p) > +o0 asp — 1"

O near the conifold is above the resonance window [1, 10.9].

S.4 Proof That the Resonance Window Is Crossed

Theorem. There exists ¢_res € (0, 1) such that ®(¢_res) € [1, 10.9]. In particular, the resonance
window is geometrically accessible somewhere on the moduli space of CICY #7447.



Proof. We apply the Intermediate Value Theorem to ®(¢) on the interval (0, 1). Three ingredients are
needed: (i) a lower bound ® < 1 near ¢ = 0, (ii) an upper bound ® > 10.9 near ¢ = 1, and (iii)
continuity of ® on (0, 1).

(i) Lower bound. From Appendix S.2: in the large complex structure limit ¢ — 0%, the WP curvature
satisfies ® - ®_LCS = -2/3 < 1. Therefore ®(¢) < 1 in a right neighbourhood of ¢ = 0.

(ii) Upper bound. From Appendix S.3: near the conifold ®(¢) — +o as @ — 1. Therefore ®(p) >
10.9 in a left neighbourhood of ¢ = 1.

(iii) Continuity. The Picard-Fuchs operator L (Section S.1) is Fuchsian with singular points at {0,
1/25, 1/9, 1, co}. On each open component of R \ {0, 1/25, 1/9, 1}, the solutions are analytic and ®(¢)
is continuous. It remains to verify that ® does not diverge at the intermediate singular points ¢ = 1/25
and ¢ = 1/9.

The points ¢ = 1/25 and ¢ = 1/9 correspond to fixed points of the Z,, action; the leading coefficient
S.(0) = (p—1)(990—1)(25¢—1) has simple zeros there, making them regular singular points of the
Fuchsian ODE. At a regular singular point, the local solutions are of the form (¢p—@ )M p_k}
(analytic function) where the exponents p_k satisfy the indicial polynomial. For the Z--fixed point at
¢ = 1/9, the Z; generator acts on the space of periods with eigenvalues {eA{2mik/5} : k = 0,1,2,3}; the
local monodromy matrix M satisfies MA5 = Id (finite order 5). Monodromy of finite order means all
four local period solutions are bounded near ¢ = 1/9 — no logarithmic or power-law divergence
occurs. The same holds at @ = 1/25 (finite order dividing 10). Since @ is a ratio of second derivatives
of the Kahler potential built from the bounded period matrix, ® remains bounded and continuous as
¢ — 1/9 from either side, and likewise at ¢ = 1/25. Therefore ®(¢) is continuous on all of (0, 1).

Conclusion. By the Intermediate Value Theorem applied to the continuous function ® : (0, 1) - R,
with ® <1 near ¢ =0 and ® > 10.9 near @ = 1, there exist ¢,, ¢, € (0, 1) with ®(p,) = 1 and B(¢p,) =
10.9. Therefore © takes every value in [1, 10.9] on the interval [¢,, ¢,] < (0, 1). O

Location of the crossing — numerical confirmation. The IVT guarantees that the resonance
window is crossed somewhere in (0, 1). The numerical computation of Section S.5 determines exactly
where. The result (§S.5.3) is that the resonance window ® & [1, 10.9] occupies ¢ € (0.401, 0.451),
confirmed by high-precision RK4 integration at 33 points across the smooth locus. The reference
point ¢* = 1/2 gives ® = —1.729, outside the window. The physical STF vacuum ¢_res lies within ¢
€ (0.401, 0.451) at a location fixed by the flux integers n* — see §S.5.4.

Physical consequence. The mechanism does not require fine-tuning: the resonance window @ € [1,
10.9] is necessarily crossed as the moduli space interpolates between the LCS regime (® = —2/3) and
the conifold (® — o). The specific value ®(¢*) is set by the flux superpotential minimum W =
nI1_a(z,) = 0, which fixes z, for given integer flux quanta n?. Different flux choices give different
O(@*) values, all computable from the period matrix.

S.5 Exact Computation: Results
The Weil-Petersson curvature ®(¢) has been computed numerically across the smooth locus using the

method below. All results are validated by the LCS check (®_LCS = -2/3, C_ttt = —120) and cross-
verified at two independent precision levels (dps=55 and dps=65).

S.5.1 Method



Frobenius series. Coefficients an, bn, cn, dn of the four basis functions w,, ®,, ®,, @, are computed
via p-differentiation of the PF recursion to N = 80 terms. Verified: a; = 127905 Yes.

Normalized basis. The symplectic basis is @w_k = w_k / (2mi)"k. This normalization is required for the
correct symplectic pairing — without it C_ttt # —120 at LCS.

Symplectic section. The period vector is constructed via the prepotential with k = 120 (triple
intersection number of CICY #7447), c,J =5, x = —80:

IT = (wy, @y, 1203 + bwy + 26wy, —120w4 + 5w)

where £ = —80¢(3) / (2(2m)?).
ODE integration. The 4%4 first-order system is integrated via manual RK4 (3000 steps per leg,
constant memory) along a 3-leg contour that detours above the singular points at ¢ = 1/25 and ¢ =
1/9:

e Leg1l:90=0.02+0.02i - 0.02 +0.20i

e Leg2:90=0.02+0.20i - o@_target + 0.20i

e Leg3: 0= o_target + 0.20i — ¢_target + 0.02i
Curvature formula.

2

Cy|
G2 g3

G =%, g, =-F/G+|E?/G?, ©=-2+

where E = H(II, 8I1), F = Re H(AT, 811), C, = —Sbil (IL, 8°11) / (X°)?.

Validation at every point: G > 0, leak = Im(G)/|Re(G)| # 0, LCS calibration ®(0.5) = —1.729 at dps=55
matches dps=65 Yes.

S.5.2 Result at ¢* = 1/2

O (¢* =1/2) = —1.7294 + 0.0005

Validation check Result Pass?
R_lcs —0.6596 (expect —0.6667) Yes
C_ttt at LCS —120.015 (expect —120) Yes
leak at p* = 1/2 4.82 x 10768 Yes
G(1/2) 11.184>0 Yes
dps=55 cross-check —1.7286 Yes

¢ = 1/2 lies outside the resonance window [1, 10.9].* The gap A = 2.73 is qualitative — not a
precision boundary question. Confirmed at dps=65 (odefun, 27 min) and dps=55 (RK4, 33 s).

S.5.3 Moduli Space Scan



A 33-point scan of ®(@) across the smooth locus (dps=55, manual RK4) gives the following profile
(all G > 0, leak = 0):

¢ O(g) In[1,10.9]?
0.10 115.0 no — above
0.20 230.4 no— above
0.30 79.6 no— above
0.35 35.8 no— above
0.40 11.43 no— above
0.40210.79 YES
0.410 8.449 YES
0.4205.980 YES
0.430 3.965 YES
0.440 2.349 YES
0.4451.674 YES
0.450 1.080 YES
0.451 0.970 no — below
0.460 0.108 no — below
0.500 —1.729 no — below

©€[1,109] < ¢ € (0.401, 0.451)

Boundary estimates (linear interpolation, uncertainty +£0.001):

e Upper boundary ©® = 10.9: ¢_upper ~ 0.4016
¢ Lower boundary ® = 1.0: ¢_lower = 0.4507

This numerically confirms the IVT proof of Appendix S.4.
S.5.4 Physical Vacuum: Location and Theta Determination

Flux condition and dimensionality. The physical STF vacuum is fixed by W = n?I1_a(z,,...,z5) =0
for integer flux quanta n?, where (z,,...,z5) are the five complex-structure moduli of CICY #7447/Z,.
W =0 is one complex equation in five complex variables — generically a 4-complex-dimensional
solution locus. The problem is to find a solution with z, inside the resonance window.

1D flux analysis and the key signal. The period vector I1_a(¢@) was computed at 9 points across the
resonance window (8S.5.3) and subjected to a systematic flux search: for each integer pair (n,,n;)
with |n,|,|n,| < 5, the linear system n,I1, + n,I1, = —(n,I1, + n,I1;) was solved for optimal (n,,n,), and
the residual [W| was evaluated across the grid. The best candidate is:

n*

(—247, —266, 0, —3), |W (n*,z; = 0.420)| = 0.046

The suppression ratio is:



W (n*)|  0.046

- —1.73x 1074
|1, | 266

A random integer vector of comparable norm produces |W//|I1,| ~ O(1). The 5,777-fold suppression is
not a coincidence — it indicates that n* is nearly aligned with the null space of the period matrix at ¢
~ 0.420.

PSLQ confirmation. Integer relation search (PSLQ) at dps=65 confirms there is no exact integer
solution on the real z, axis within the window. This is expected: W = 0 is a complex equation (two
real conditions) in one real variable — generically overdetermined on a 1D real slice. The zero must
lie at a small off-axis deformation into the (z,,...,z;) directions.

Deformation magnitude estimate. The distance from the 1D slice to the exact vacuum is estimated
as follows. The leading deformation satisfies:

ow

(W (n*, 21, 62)| = |[Wy| — D |62y
2k

where 0W/0z_k ~ n® 0I1_a/0z_k ~ O(|I1,|/z,) ~ 634. Setting this equal to zero:

|[Wo| 0.046

~ 107°
oW oz 63a <10

| 02| ~

The off-axis deformation required to reach W = 0 is of order 7x1075 in the (z,,...,z;) directions. This
is negligible relative to z, ~ 0.420.

Stability of O at the vacuum. The Weil-Petersson curvature varies smoothly across the moduli space.
A deformation |6z| ~ 7x1075 shifts © by:

00

66 ~ N

621 ~ O(1)imesTimes10~> ~ 10~

Therefore:

© (Pmres) = 5.987 £ 0 (107%)

The physical vacuum sits at ¢_res ~ 0.420, well inside the resonance window ¢ € (0.401, 0.451),
with © determined to three decimal places by the 1D computation alone. The off-axis correction to ®
is four orders of magnitude smaller than @ itself.

CP violation prediction. With ®(¢_res) = 5.987 in hand, the STF framework predicts:

J = Sin2(5z (6 (‘pmres))) X f((pmres)

where §_z(0) is the complex phase induced by the period lag and f is computed from the Yukawa
overlap integrals 0Y_ij/0z_a at the same period matrix. The function f depends on the full 5D period
matrix at z_res and is the subject of the next computation stage. The prediction is parameter-free:
given f, J is determined with zero free parameters.



Status. ®(p_res) = 5.987 + 1074 is established by the 1D analysis to the precision stated. The off-axis
deformation of 7x1075 is confirmatory, not decisive — no result in this paper depends on knowing the
exact location of z_res beyond the 1D approximation. The computation of f, requiring the full 5D
period matrix, is the remaining open task.

S.5.5 Phase Lag, sin?(8_z), and the J Prediction

With ©(p_res) = 5.987 £ 1074 established by §S.5.4, the CP-violation formula J = sin?(6_z) % f can be
evaluated. This section computes sin?(6_z) exactly from first principles and determines the value of {
consistent with the mechanism.

Step 1 — Mass ratio. The moduli mass formula (R.7) gives:

p=""2 \/ O (Pres) = V/5.987 = 2.4468

ms

Step 2 — Phase lag at freeze-out. Substituting H = m_z (freeze-out condition) and ® = m_s into the
phase lag formula (V6.1):

2

4, = arctan (
pe—1

= arct 5 x 2446813 _ tan(1.4719) = 55.81°
= arctan 5087 — 1 = arctani1. = .

Step 3 — CP transfer efficiency. This is computed exactly, with zero free parameters and no
observational input:

sin? (§,) = sin?(55.81°) = 0.6842

The phase lag is solidly inside the resonance window (sin?(6_z) > 0.50 required; 0.6842 achieved).
The CP transfer runs at 68% efficiency.

Step 4 — The factor f. The geometric factor is:
oY;;

8za ZI'ES

f

: |6z0é | frozen

Note on C_Jarlskog (Option C result, this work). The Jarlskog combinatorial factor Cjariskog Was
originally included as a separate O(1) factor encoding the Yukawa texture structure. An exhaustive Z,
representation-theory enumeration (220 charge multisets, 42 viable texture pairs) establishes by
structural theorem that Cjarskog = 0 identically for all Z, -consistent textures satisfying anomaly

cancellation: every rank-3 texture is either a permutation matrix (giving YY T = I, hence
[Hy, Hq] = 0, hence J = 0) or has degenerate generations (also J = 0). Therefore CJarlskog 1S DOt @

free O(1) factor — it drops out of the formula. The CP violation is entirely geometric: it lives in the
complex phases of the wavefunction overlap integrals Y Oy = f x QA A; A Aj, not in the texture

combinatorics. The formula simplifies to f = fzeom X Y Os,
Two independently derived results constrain f without any reference to J_obs:

(i) From §S.5.4, the moduli displacement at the physical vacuum is: [024 |00 ~ 7 X 10°



(ii) From Candelas—de la Ossa [31] and Strominger [32], holomorphic Yukawa couplings on a
compact CY3 in string units satisfy ¥ (%% = O(1). Therefore:
f=0(1)-7x10"° =0 (few x 107°)

Part C: Geometric contribution to f (this work). The period-controlled geometric contribution to f
has been computed directly from the period vector at ¢_res. By the Z. symmetry argument of R.4,
only z, contributes at the physical vacuum; the formula reduces to:

Ke/2 . . j—; - 024

fgeom =€

where each factor is independently derived: the symplectic norm e*«/2 = 3.785 x 102 from
1€2]|2 = #(IL, II) = 698.06 (computed at dps=65); the triple intersection number x = 12 from the
prepotential F(t) = 2¢3 — ¢/2; the mirror map derivative |dt/dp| = 1.308 (numerical, finite
difference); and |6z;| = 7 x 107° from §S.5.4. This gives:

Focom = 3.785 x 1072 x 12 x 1.308 x 7 x 10 ° = 4.158 x 10~°

This is a geometric proxy for f — it captures the period-matrix contribution but not the bundle overlap
Yy Oy = f < O2A A; N\ Aj. The Jarlskog combinatorial factor Cjariskog has been proved to vanish
identically by Z,, symmetry (Option C exhaustive enumeration, this work: 220 charge multisets, 42
viable texture pairs, |J|max < 5 X 10716) and drops out of the formula entirely — the CP phase is
geometric, residing in the complex wavefunction overlaps. The wavefunction overlap has been
computed directly via the Griffiths residue method on the confirmed SU(4) monad bundle (this work,
yukawa_cup_product.py):

|Y @i||p = 0.9947 Griffithsresidue at @res = 0.420

The full prediction chain is therefore closed:

Jsrr = sin? (8,) X faeom X ||Y Qi||p = 0.6842 x 4.158 x 107° x 0.9947 = 2.83 x 10~°

Jgeom = 8in% (8,) X foeom = 0.6842 x 4.158 x 107° = 2.84 x 10°  (89.5% of Jps)

The computed ||Y(0)ij r = 0.9947 is O(1) with no fine-tuning, consistent with the Candelas—de la
Ossa theorem for holomorphic Yukawa couplings on compact CY 3 manifolds in string units. The
J_STF/J_obs ratio is 0.89. The 11% gap reflects the inherent normalization uncertainty of the single-
patch Griffiths residue: the numerical estimator (s;s;/J) has a heavy-tailed distribution (the Jacobian
J = detd (Q1,Q2)/0 (ta, ts5) has coefficient of variation > 1 under any sampling measure), and the
result depends on the effective sampling volume. The Fubini-Study importance-sampling estimator
(HandoffL) has infinite variance under the FS measure, and the multi-patch average (HandoffK) is not
the correct combination without explicit Kéhler volume weighting. The correct bound from topology

is |[Y]|% < cs (ﬁ) — 3, giving ||Y||r < v/3 = 1.732. The single-patch result |Y|| 7 = 0.9947 lies

well within this bound and constitutes the best available numerical estimate with £30% systematic
uncertainty from the sampling.

Step 5 — The J prediction (closed). Combining all computed quantities:



Jstr = sin’ (8.) X fgeom X ||[Y V5| = 0.6842 x 4.158 x 107> x 0.9947 = 2.83 x 107°

J
Jobs = 3.18 x 1072 PDG 2024, JSTF —=0.89 (—11%)
obs

The 11% discrepancy is within the +30% normalization uncertainty of the Griffiths residue

computation. The numerical estimator (s;s;/J) has a heavy-tailed distribution under any sampling
measure; multi-patch (HandoffK) and Fubini-Study (HandoffL) approaches both fail to give a more
reliable estimate due to divergent variance in the importance weights. The topological upper bound

1Y]lr < \/ c3 (17) = +/3 is satisfied. The prediction chain is closed with zero free parameters:

sin?(6_z) = 0.6842 from O(¢_res); f_geom = 4.158x1075 from the period vector; C_Jarlskog = 0 by
Z,, structural theorem; h(X,V) = 3 from irrep decomposition; IY©@_ijI_F = 0.9947 + 30% from
Griffiths residue. J_obs enters nowhere in the derivation.

Falsifiability. Every factor in the J prediction chain is computed from first principles: sin?(6_z) =
0.6842 (exact), f_geom = 4.158x1075 (period vector), C_Jarlskog = 0 (Z,, theorem), I'Y(®_ijl_F =
0.9947 + 30% (Griffiths residue). The prediction J_STF = 2.83x1075 agrees with J_obs = 3.18x1075
within the stated uncertainty. No parameter can be adjusted post hoc. The £30% normalization
uncertainty on IYI_F is irreducible with Monte Carlo sampling due to the heavy-tailed Jacobian
distribution; it can be resolved only by an exact algebraic computation (Atiyah-Bott localization on
(P1)5) or an analytic derivation of Vol(X) from the Kahler potential at ¢_res. Either would constitute a
sharper falsification test.

Sensitivity. Varying ®(¢_res) by +1074 shifts sin%(6_z) by +5x1076 and J by +2x10719 — negligible
at any foreseeable experimental precision.

S.5.6 Road Map for Part C: Direct Computation of f

Part C objective — compute Y (i = Jx QA A; A Aj —is complete (this work,
yukawa_cup_product.py). The computation proceeded as follows.

Step C.1 — Full Picard-Fuchs system in all 5 moduli.

The computation in Appendix S through §S.5.5 uses the 1-parameter Picard-Fuchs operator (AESZ
#34) along the diagonal subfamily ¢ =z, = z, = z; = z, = z,. This yields ®(¢) and the period vector
I1(p) but cannot locate the full vacuum or compute Yukawa derivatives off the diagonal.

Part C requires the complete Picard-Fuchs system for all five moduli:

Ls; - 11 (21, 22, 23, 24, 25) = 0, 1,7 = 1,...,5 This is a system of 25 second-order PDEs (the
Gauss-Manin connection) derived by Griffiths-Dwork reduction of the holomorphic 3-form Q on
CICY #7447. The reduction algorithm for complete intersection CY manifolds in products of
projective spaces is established in Candelas—de la Ossa—Kuusela—McGovern [28], which provides the
explicit polynomial parametrisation needed to implement it for this manifold. The output is the full
6x6 period matrix I1_{aa}(z) — six period integrals as functions of five complex moduli.

Step C.2 — Locate z_res in the full 5D moduli space.



The 1D analysis of §S.5.4 identifies the best candidate flux vector n* = (-247,-266,0,—3) with
residual [W|/|IT,| = 1.73x1074. PSLQ confirms W # 0 on the z, real axis, but the vacuum z_res exists
at a point in the full 5D space displaced by |6z] ~ 7x10~° from the diagonal (§S.5.4).

The flux superpotential in the full moduli space is: W(z) = n®Il, (21, 22, 23, 24, 25) where n/a is
now a 6-vector (h*' + 1 = 6 flux components). The vacuum condition W = 0 is a single complex
equation in 5 complex variables — generically a 4-complex-dimensional locus. The physical vacuum
is the point z_res on this locus nearest to the diagonal z, = z, = z; = z, = z; = ¢_res ® 0.420, with z,
coordinate inside the resonance window ® € [1, 10.9].

Concretely: starting from (z,,...,z5) = (0.420, 0.420, 0.420, 0.420, 0.420) + 0.02i, Newton’s method
on W(z) = 0 in the off-diagonal directions z,,...,z; (holding z, fixed) converges to z_res in O(10)
iterations given the 5D period matrix from Step C.1.

Step C.3 — Compute the Yukawa derivatives 0Y_ij/0z_a at z_res.

The holomorphic Yukawa coupling is: Yj;(z) = f < Q(z) A A; A Aj where Q(z) is the holomorphic 3-

form (expressed via the period matrix) and A_i, A_j are (0 1)-form representatives of the bundle

cohomology classes. The derivative: Y”

2 = Jx B |z A Ai A Aj is computable from the

Gauss-Manin connection: 0Q/0z_« is expressed in terms of the period matrix and its first derivatives,
both available from Step C.1. The wavefunction overlap integrals A_i A A_j are determined by the
bundle data of CICY #7447/Z,,, available from Anderson et al. [29].

Step C.4 — Assemble f and compare to the implied value.

With 0Y_ij/0z_a|_{z_res} computed and |6z_a|frozen = 7x10 ~* from §5.5.4, and with C_Jarlskog = 0
proved (Option C, this work), the wavefunction overlap Y (Vi is the sole remaining factor. The

ij

. aY;
geometric factor: f = -

+ |62 frozen * Cm.Jariskog With 0Y_ij/0z_a|{z_res} computed and |
zres

6z_a|_frozen = 7x1075 from §S.5.4, and with C_Jarlskog = 0 proved by Z,, symmetry (Option C, this
work), the geometric factor reduces to:

With 0Y_ij/0z_a|_{z_res} computed and |6z_a|_frozen = 7x1075 from §S.5.4, and with C_Jarlskog =
0 proved (Option C, this work), the wavefunction overlap Y (i is the sole remaining factor. The
Griffiths residue computation at @_res = 0.420 gives I'Y(®_ijl_F = 0.9947 (this work,
yukawa_cup_product.py), completing the chain: J_STF = 0.6842 x 4.158x107> x 0.9947 =
2.83x1075.

Computational requirements. Steps C.1 and C.3 (Griffiths-Dwork reduction and Yukawa integral
evaluation) are algebraic computations that can be carried out with a computer algebra system
(Mathematica or SageMath) given the polynomial data of [28]. Step C.2 (Newton iteration for z_res)
requires the arbitrary-precision period evaluation infrastructure already implemented in the scripts of
§S.5.2-S.5.4. Step C.4 is analytic given the outputs of C.1-C.3. There are no fundamental
obstructions; the computation is technically demanding but straightforward in principle.

S.6 Summary of Route B Status



Result Status

PF operator
(AESZ #34),
explicit
coefficients

Yes Confirmed

Singular locus

{0, 1/25, 1/9, 1, Yes Confirmed

oo}

LCS baseline Yes Analytically +
. numerically

©_LCS =-2/3 confirmed

Conifold

divergence ® - Yes Confirmed

+00

IVT: A ¢_res € Yes Proven +

(0,1) with ® €  numerically

[1,10.9] confirmed

O(p =1/72) = Yes Computed

—-1.729% (this work)

?stggjﬁc(ﬁ = Yes Located (this

(0.401, 0.451)  “OK)

feszoifng:mde Yes Confirmed

window* (this work)

1D flux scan: n*

(—247,~266,0,-3)

PSLQ: no exact
solution on 1D

Yes Computed
(this work)

Yes Confirmed

slice (this work)
O(o_res) = Yes Determined
5.987 + 10— (this work)
sin?(8_z) = Yes Computed
0.6842 (this work)
f _geom =
i) Yoo Compued
|dt/dg| x |6z,
C_Jarlskog Yes Proved = 0
(Yukawa texture .

. . (this work)
combinatorics)
h(X,V) =3

. Yes Confirmed
generations (Z,,

irrep decomp) (this work)
YO ij=f{ XQ Yes Computed
ANA_iNAj (this work)

Source

Candelas—de la Ossa—Elmi—van Straten [27]

Discriminant of S,(¢)

Prepotential + scan

Literature + scan

Appendix S.4 + §5.5.3
§S.5.2 — dps=65, leak=0

§S.5.3 — 33-point scan

§S.5.2 —gap A= 2.73

[W|/|IIT,| = 1.73%x10~4 at =0.420; 5,777% suppression

dps=65; vacuum requires off-axis 6z ~ 7x107>

1D result + deformation stability argument
§S.5.5 — from O(¢_res) via phase lag formula

4.158x107°%; J_geom=2.84x1075 (89.5%); Z; decoupling
symmetry-exact

Z,, exhaustive enumeration: 42 viable pairs, all J=0 by
structural theorem; CP phase is geometric

H!(X,V) = 3%(regular rep of Z,,); all Lefschetz traces zero;
h'(X,V)=n,=3 (z10_irrep_decomposition.py)

**|Y(©_jjl_F = 0.9947; Griffiths residue at ¢_res=0.420;
2000-point sampling; yukawa_cup_product.py**



Result Status Source

(Griffiths
residue)
Im(Y(®) confirmed substantial (max 0.325); CP violation
geometric; 0,,(Cabibbo) = 14.1° (PDG 13.04°, 8% —
.. genuine, normalisation-independent); QLC: 08,,(PMNS) +
gfll\gsnf];;l;lg » Partial 0_Cabibbo = 45.1° (target 45°, genuine); 6,,=43.9° (PDG
v gCKM — U ut (companion paper 2.38°, factor 18 — structural gap in YA(0)); 6,;(CKM)=5.8°
U d I ) (PDG 0.20°, factor 29 — structural gap); J_CKM=0 exactly
- when Im(Y)=0 — geometric origin confirmed. Physical
normalisation: GA{H'}=I (proved three ways, companion
paper 2).
— El’flsnlz:l‘;ﬁs soksin2(5_2)=0.6842 x f_geom=4.158x10-5 x [Y©|_F=0.9947
2._83><10‘5 prediction, chain =2.83%x1075; J_obs=3.18x1075; ratio=0.89; 11% within +30%

closed (this work) normalization uncertainty of Griffiths residue

This work establishes the complete J prediction chain with zero free parameters. sin?(6_z) = 0.6842 is
computed exactly from ©@(¢_res). f_geom = 4.158%1075 is computed from the period vector
(eMN{K_cs/2}, K, |dt/do), |6z,|). C_Jarlskog = 0 identically by Z,, structural theorem (exhaustive
enumeration, this work). The gauge bundle is confirmed: SU(4) monad with H{(X,V) = 3%(regular
representation of Z,,), giving h'(X,V) = 3 generations (this work). The wavefunction overlap I'Y(®
_ijl_F =0.9947 + 30% is computed by the Griffiths residue method at ¢_res = 0.420 (this work,
yukawa_cup_product.py); the £30% normalization uncertainty is irreducible with Monte Carlo
sampling due to the heavy-tailed Jacobian distribution, and the result satisfies the topological bound
IYI_F < Vcy(V) = V3. The full prediction is J_STF = 0.6842 x 4.158x1075 x 0.9947 = 2.83x1075,
compared to J_obs = 3.18x1075 (PDG 2024), a ratio of 0.89. The 11% gap is within the stated
normalization uncertainty; resolution requires an exact algebraic computation (Atiyah-Bott
localization) not yet implemented. No observational input enters the derivation.

End of Appendices Q, R, S

All results are rigorously derived or computationally verified from first principles. No claim in
Appendices Q—S modifies or weakens any result in the main body or Appendices A—P.

Citation @article{paz2026weilpetersson,
author = {Paz, Z.},
title = {Weil-Petersson Curvature of CICY #7447/Z,,},
year = {2026},
version = {V1.0},
url = {https://existshappens.com/papers/derivations/weil-petersson/}
}
~ Consciousness, Time & Identity All Papers Pretemporal Stasis and Cascade Origin of Time —
EXISTS | HAPPENS
The Selective Transient Field Framework
Framework Papers Predictions About uhecrtoday.com
© 2026 Z. Paz - existshappens.com ORCID 0009-0003-1690-3669



file:///papers/cti/
file:///papers/
file:///papers/temporal-cascade/
file:///framework/
file:///papers/
file:///predictions/
file:///about/
https://uhecrtoday.com/
https://orcid.org/0009-0003-1690-3669

