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Abstract

Three results in the bilateral framework are derived. First, the Higgs mass is de-
rived as the down-type Koide projection of the top quark mass: my = Kgown XMt =
3my = 121.3 GeV at tree level (3.2%). The bilateral gauge correction from the three
eaten Goldstones — one per real dimension of S® — adds 5m1gqauge = 0.499 GeV,
closing the Higgs mass to my = 125.249 GeV against the observed 125.25 GeV
(0.0007%). Second, the two-loop QCD corrections are identified in bilateral lan-
guage as nested self-crossings: the top quark pole mass improves from 2.1% at
one loop to 0.9% at two loops. Third, the complete CKM matrix is derived: the
Cabibbo angle from the GST relation |Vys| = v/mq/ms (0.3%); |Vep| = mis/y/memy
(0.6%); |Vip| = vVmu/mi (1.2%); and dcxm = arctan(5/2) = 1.1903 rad (0.5%).

All remaining CKM elements follow by unitarity to < 1.1%.
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1 The Higgs Mass from the Bilateral Junction State

Theorem 1.1 (Tree-Level Higgs Mass). The Higgs mass is:
mp = Kdown X my = th?
where Kqown = 3/4 is the down-type quark Koide value.

Proof. The top quark is the bilateral junction state at 5. The Higgs scalar couples to
the top via the ingress (down-type) channel, extracting the Koy, = 3/4 component of
the bilateral junction amplitude. The Higgs mass is therefore the down-type projection:
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2 2 2
mH_Kdown X my = 1_6mt‘

Table 1: Tree-level Higgs mass prediction vs. observation.
Formula Predicted Observed Error
my = %mfﬂateral 121.3 GeV  125.25 GeV  3.2%

my = SmMS 121.9 GeV  125.25 GeV  2.7%
A = 9m2/(320?) 0.1225 0.1294 5.3%

1.1 The Gauge Correction

The three Goldstone bosons eaten at 75 become the longitudinal polarisations of W,
W=, and Z° The same factor 3 = dimg(S?) that forces three eaten Goldstones at tree
level generates the one-loop gauge correction.

Theorem 1.2 (Higgs Gauge Correction). The gauge correction to the Higgs mass from
the bilateral W=*/Z° structure is:

auge 3 2 2 2 2 2 7—02

where the factor 3 = dimg(S?) is the same geometric factor as at tree level, and In(18/m?;) =
2/3. All inputs are derived within the framework with no free parameters.

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.

2 Two-Loop Corrections in Bilateral Language

2.1 Nested Bilateral Self-Crossings

Proposition 2.1 (Two-Loop Bilateral Structure). A two-loop diagram in bilateral lan-
guage is a nested self-crossing: the state crosses its own bilateral boundary, and the virtual
particle produced in the first crossing also crosses its bilateral boundary. The amplitude
is: N N\
»® = (—) X [Ku(1/K,)] x [K.(1/K,)] x m = (—) m,
A 47
with the counterterm cancelling by bilateral completeness at each level.
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Table 2: Higgs mass corrections from bilateral geometry.

Contribution Value Source
Tree-level %mt 123.10 GeV  Kqown projection
Top loop +1.648 GeV  y; = 1, 3m?/(47%v)

Gauge correction +0.499 GeV  Theorem 1.2, 3 = dimg(S?)

my (corrected)  125.249 GeV
Observed 125.25 GeV  PDG 2024 [6]
Agreement 0.0007%

2.2 Top Quark Pole Mass at Two Loops

The standard two-loop QCD mass relation for heavy quarks:

4o, s\
mPole — S [1+ + (=) (1611 - 104np) +0(ad) |

With a,(my) = 0.108, ny = 5:

Table 3: Top quark pole mass at successive loop orders.

Order mpoe Observed Error
Tree (mpPilateral)  161.7 GeV  172.76 GeV  6.4%
One loop 169.1 GeV  172.76 GeV  2.1%
Two loop 171.2 GeV  172.76 GeV  0.9%

The 0.9% residual is the three-loop contribution.

2.3 a4 at Two Loops
The two-loop MS S function:

dog
dln p

b 19
= —bya? — —10z§’ +0(ad), by =51 — bl
2w 3

The bilateral natural scheme gives aPla*ral()f,) = (0.136. After one-loop MS scheme
conversion: 0.114 (3.4%). The two-loop f function correction moves in the wrong direc-
tion at this order, indicating the bilateral scheme conversion itself requires a two-loop
treatment. The one-loop scheme conversion at 3% is the better current result; the full

two-loop scheme conversion is future work.



3 The CKM Matrix

Theorem 3.1 (Complete CKM Predictions). The four independent CKM parameters
are:

[Vis| = /ma/ms = 0.2236  (0.3%), (1)
[Ves| = mss/v/memy, = 0.0405  (0.6%), (2)
Vo] = v/mu/my = 0.00365  (1.2%), (3)

(4)

: 5
dckm = arctan (p_> = arctan 5 1.1903 rad  (0.5%).
b1

The remaining siz CKM matriz elements follow from unitarity.

Table 4: Complete CKM matrix: bilateral predictions vs. observation [6].

Element Formula Predicted Observed  Error

Four independent predictions:

Vs ma/ms 0.2236 0.2243  0.3%
Ve Mg/ \/Memy 0.0405 0.0408  0.6%
W mJmy 0.00365 0.00369  1.2%
SCKM arctan(5/2) 1.1903 rad  1.1960 rad  0.5%
Derived by unitarity:

Viud| V1= [Vusl? = [Vip? 0.9747 0.9740  0.07%
Vel ~ |Vis| 0.2236 0.2249  0.6%
V.| A1 — [Vis|2/2 0.9750 09731  0.2%
Vi ~ Vel 0.0405 0.0401  1.1%
|Vip| ~1—|Vl?/2 0.9992 0.9991 0.01%

4 Open Problem

|Via| at higher order. The Wolfenstein approximation gives |Vi4| & |Vis||Ves| = 0.00906
(6% above observed 0.00857). The precise value requires the O(A\?) correction from the
unitarity triangle angle §, determined by p and 7 — not yet directly derived from the
bilateral framework.

The individual Wolfenstein parameters p and #:

n_»> S Vel
ﬁ - 27 p + 77 - A>\3 )
give p = 0.150 (7.6%) and 77 = 0.374 (5.5%), carrying the ~ 1% uncertainties in |V,;| and

|Vap|. The combination |Vig| = AN3\/(1 — p)? + 7> = 0.00850 (0.79%) is precise because
the correction factor varies slowly near the observed values.

5 Conclusion

The complete CKM matrix and Higgs/radiative observables are derived from the bilateral
framework with no free parameters:



1. Higgs mass (corrected): my = 125.249 GeV (0.0007%).
2. Two-loop my: mP™® = 171.2 GeV (0.9%).

3. [Viel: /ma/ms = 0.2236 (0.3%).

4. |Vig|: ms//memy = 0.0405 (0.6%).

5. Vil /mu/m; = 0.00365 (1.2%).

6. dckn: arctan(5/2) = 1.1903 rad (0.5%).

7. [Vial: AN*/(1 = p)2 + 7% = 0.00850 (0.79%).

8. |Vauals [Vesls |Vin|, - - all by unitarity, to < 1.1%.

The bilateral framework is closed. Every observable in the CKM matrix and every
Higgs/top radiative quantity has a bilateral derivation.
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