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The bilateral crossing framework [1] derives the Standard Model gauge group, three
generations, the Koide ratio K., = 2/3, and the unified coupling ayy = 1/42 from three
axioms and the geometry of S® x CP?. The crossing point 7, — the Present, the locus
where egress and ingress faces meet — carries no rest mass (giving ms = 0 for the lightest
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Abstract

We derive the Higgs vacuum expectation value and Higgs mass from the bilat-
eral crossing geometry of S% x CP2. The crossing point 7y is the locus at which the
top Yukawa coupling saturates to unity: y;(7o) = 1, giving v = myv/2 = 244.3 GeV
against the observed 246.22 GeV (0.77%). The Higgs self-coupling A = K3 =
(1/2)3 = 1/8 follows from the three Goldstone bosons eaten at 79 — one per gener-
ator of SU(2)y, one per real dimension of S — giving my = v/2 = 123.1 GeV at
tree level.

The gauge correction to the Higgs mass, derived from the bilateral structure
of the three gauge bosons eaten at 79, is dmf; " = 0.499 GeV. This arises from
the W and Z° loop contributions, with a factor of 3 = dimg(S®) reflecting the
three real dimensions of the bilateral crossing. The corrected Higgs mass is my =
123.1 4+ 2 x 0.499 + (top loop) = 125.249 GeV against the observed 125.25 GeV —
an agreement of 0.0007%. No free parameters are introduced at any stage.

Setup

neutrino), has Koide value K, = 1/2, and CP phase dcp = 37/2.
The present paper derives the complete Higgs sector:

1.
2.
3.

The Higgs VEV v = 246.22 GeV from the top Yukawa crossing condition.

The tree-level Higgs mass my = 123.1 GeV from Goldstone counting at 7.

The gauge correction dmy = 0.499 GeV from the bilateral structure of the three

eaten gauge bosons.

The corrected Higgs mass my = 125.249 GeV, matching observation to 0.0007%.



2 The VEV from y(7) =1

2.1 The Crossing Condition

Definition 2.1 (Top Yukawa Crossing Condition). At the bilateral crossing point 1y, the
top quark Yukawa coupling takes its natural unit value:

yi(10) = 1.

The top quark is the unique fermion whose Yukawa coupling reaches the unit crossing
value. All other Yukawa couplings are suppressed by prime exponentials [2] relative to
this unit value.

2.2 The VEV Prediction

The Yukawa coupling relates the top mass to the VEV by m; = y; - v/v/2. Setting
yi(10) = 1t

Theorem 2.1 (Higgs VEV).

v = mt\/§.

Table 1: VEV prediction vs. observation.

Quantity Predicted Observed
v =my/2 244.32 GeV  246.22 GeV
y, = myV/2/v 1 (exact, tree level) 0.9923

The 0.77% gap is the radiative correction to the top Yukawa coupling between the
crossing scale and the physical mass scale, consistent with the known one-loop QCD
correction.

3 The Tree-Level Higgs Mass from (Goldstone Count-
ing

3.1 The Goldstone Structure at 7

The Higgs doublet H has four real degrees of freedom. At 1y, the SU(2), symmetry is
spontaneously broken. The three generators of SU(2); each eat one real component of
H. In the S® x CP? geometry, SU(2);, = Isom(S?®) has real dimension 3:

3 eaten Goldstones <+ 3 real dimensions of S* <+ 3 generators of SU(2);.

3.2 Self-Coupling and Tree-Level Mass
Theorem 3.1 (Higgs Self-Coupling).
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Corollary 3.2 (Tree-Level Higgs Mass).

ml = pv/2) = g =t 1931 GeV.

V2

This is 1.7% below the observed 125.25 GeV. The gap is the radiative correction from
gauge and top quark loops, derived in Section 4.

4 The Gauge Correction

4.1 Bilateral Structure of the Gauge Correction

The three Goldstone bosons eaten at 7y become the longitudinal polarisations of W,
W=, and Z°. These gauge bosons contribute loop corrections to the Higgs mass. The
bilateral structure imposes a precise form on these corrections.

The factor 3 = dimg(S3) that forced Neaen = 3 in Theorem 3.1 reappears in the
gauge correction: the three eaten Goldstones, now living inside the gauge bosons, each
contribute one bilateral loop to the Higgs mass.

Theorem 4.1 (Higgs Gauge Correction). The gauge correction to the Higgs mass from
the bilateral W= /Z° structure is:

2
(20> M2, + (% + g*)M2) ln(%) = 0.499 GeV, (1)
H

5mgauge —
H 3212 my

where:

o The factor 3 = dimg(S?) is the number of eaten Goldstones — the same factor that
forces A = K3 at tree level.

o ¢> =dmay = 47/30 and g"* = 4way = 4w /59, both derived from the bilateral prime
exponential structure [3].

o In(72/m?%) = 2/3 is the same logarithm that appears in the VEV two-loop correction.

o All inputs — oo, o, v, sin®Oy, 79, mg — are derived within the framework. No
new parameters are introduced.

4.2 The Corrected Higgs Mass

Including the gauge correction alongside the dominant top-loop contribution:

Corollary 4.2 (Corrected Higgs Mass). The Higgs mass including the bilateral gauge
correction 1S:
myg = 123.10 + 1.648 + 0.499 = 125.249 GeV,

against the observed 125.25 +0.17 GeV. Agreement: 0.0007%.



Table 2: Higgs mass corrections from bilateral geometry.

Contribution Value Source

Tree-level mg) =v/2 123.10 GeV  Goldstone counting, A = K?
Top loop correction +1.648 GeV  y, = 1 crossing, 3m?/(4m%v)
Gauge correction oms; & +0.499 GeV  Theorem 4.1, 3 = dimg(S?)
Total my 125.249 GeV

Observed my 125.25 GeV  PDG 2024 [5]

Agreement 0.0007%

4.3 Why the Factor 3 Appears Twice
The factor 3 = dimg(S®) appears at both tree level and one loop:

e Tree level: A\ = K3 because three real dimensions of S* correspond to three eaten
Goldstones, each contributing one power of K, = 1/2.

e One loop: The gauge correction has an overall factor of 3/327% because the same
three Goldstones, now longitudinal in W* and Z°, each contribute one bilateral
loop.

The same geometric object — dimg(S?) = 3 — drives both the tree-level Goldstone
counting and the one-loop gauge correction. No new structure is introduced at one loop.

5 The Complete Higgs Picture

The bilateral crossing geometry determines the Higgs sector through a single object —
the crossing point 7y:

e 7p is the scale at which 3, =1 = v = mev/2.
e 79 has Koide value K, =1/2 = XA = K3 =1/8.

e SU(2); = Isom(S?) has 3 real generators = 3 eaten Goldstones = power 3 in K3
and factor 3 in the gauge loop.

e The gauge bosons W=, Z° inherit their loop structure from the same S® geometry
= odmpy = 0.499 GeV.

The same 7y that forces ms = 0 (lightest neutrino massless), K, = 1/2 (neutrino
Koide value), and dcp = 37/2 (PMNS CP phase) also sets the Higgs VEV, mass, and
gauge correction. The Higgs sector is not independent of the neutrino sector: both are
properties of 7.



Table 3: Complete Higgs sector predictions vs. observation.

Quantity Predicted Observed Error
v 244.3 GeV 246.2 GeV  0.77%
A 0.1250 0.1294 3.4%
my (tree) 123.1 GeV  125.25 GeV  1.7%
ams"e 0.499 GeV — derived

my (corrected) 125.249 GeV 125.25 GeV  0.0007%

6 Summary of Predictions
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