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"God does not play dice. He plays the exponential."

Abstract

The Standard Model of particle physics contains approximtely 25 free paraneters ---
coupling constants, nasses, nixing angles --- that are measured but not derived. Wy
t hree generations of ferm ons? Wiy do nasses span twel ve orders of magnitude? Wy
does the Koide fornula hold to five significant figures? Wiy is gravity 10736 times
weaker than el ectromagnetisn? Wiy is charge quantized in units of e/ 3? Wiy is the
strong CP angle effectively zero? No accepted framework answers these questions from
a single principle.

Thi s paper denonstrates that all nine of these anomalies resolve under the Wke
Coherence Law

C=C0 * exp(-alpha * gamma_eff)

Three generations exist because exactly three coherence reginmes are stable in 3+1

di mrensi ons. The mass hierarchy is an exponential anplification of nodest differences
in effective decoherence paraneters. The Koide formula is the al gebraic fingerprint
of equal | y-spaced decoherence paraneters fed through the exponential. The hierarchy
probl em charge quantizati on, CKM PMNS m xi ng, the strong CP problem neutrino
masses, and the apparent fine-tuning of 25 constants all follow fromthe sane
nmechani sm

One law. Nine closures. Zero free paraneters beyond G

1. The Problem 25 Nunbers Wthout a Theory

The Standard Model requires the follow ng inputs:

| Category | Paraneters | Count |

| -- - |- |- |

| Fermion masses | me, mnmu, mtau, mu, md, mc, ms, mt, mb | 9|
| Neutrino masses | ml1l, m2, m3 | 3|

| CKMnmatrix | theta_12, theta_13, theta_23, delta CP | 4 |

| PWS matrix | theta_12, theta_13, theta_23, delta_CP | 4 |
| Coupling constants | al pha_EM al pha_S, alpha_W| 3 |
| Higgs sector | v, mH| 2|
| **Tot gl ** | | ** DOk % |

These span extraordinary ranges. The top quark mass is 3.4 x 10M11 tinmes the
el ectron mass. The electron mass is at |east 10712 times the |lightest neutrino mass.

No pattern. No derivation. No explanation for why there are exactly three copies of
each ferm on.
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The coherence framework resol ves each of these in turn

2. The Coherence Law Applied to Particle Physics

2.1 The Master Equation
The W ke Coherence Law (Papers 1, 30, 62):

C=C0 * exp(-al pha * gamma_eff)

where C 0 is the initial coherence anplitude, alpha is a coupling constant, and
ganma_eff is the effective decoherence paraneter encoding the interaction of a
systemwith its environment.

For particle physics, the central claimis:
mf = mO0 * exp(-al pha * gamma_eff(f))

Mass is residual coherence. A particle's mass neasures how rmuch of the Planck-scal e
coherence survives decoherence. Each ferm on has a characteristic gamua_eff

determ ned by its gauge charges, generation index, and coupling channels. The
exponential naps nodest variation in ganma_eff onto the enornous observed nass
spectrum

2.2 Wy the Exponential Is the Key

The exponential function has a unique property: it converts additive differences
into nultiplicative ratios. If two fermons differ by Delta ganma in their
decoherence paraneters:

m1l/ m2 = exp(-al pha * Delta_ganmm)

A difference of Delta_gamma = 1 gives a nass ratio of e~(-alpha) ~ 0.37 (for alpha =
1). Adifference of Delta_ganma = 27 gives a ratio of en(-27) ~ 107(-12). Twelve
orders of magnitude froma factor of 27 in decoherence paraneters. The hierarchy is
not nysterious --- it is the natural behavior of the exponenti al

3. Three Generations: Coherence Stability in 3+1D

3.1 The Question

Wiy exactly three generations? Not two, not four, not infinity. The Standard Mde
provi des no reason. Anonaly cancell ation requires equal nunmbers of quarks and
| eptons within each generation but does not fix the nunber of generations.

3.2 The Coherence Answer

Each generation corresponds to a discrete coherence regine --- a stable solution of
t he coherence equation in 3+1 di nensional spacetine. Label these by generation index
n=1 2, 3, ..., with coherence anplitude:

Cn =C0 * exp(-n)

This is the sinplest case: alpha * gamma_eff = n, with gamma_eff increasing by one
unit per generation as each successive generation couples to one additiona
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decoherence channel
The coherence anplitudes are:

| Generation | Cn/ CO | Particles | Status |

| n=1] exp(-1) =0.368 | e, u, d| Fully stable |

| n=2] exp(-2) =0.235 | nmu, c, s | Stable (mu lifetine: 2.2 us) |

| n=3] exp(-3) =0.050 | tau, t, b | Marginally stable (tau lifetine: 2.9 x 107-13 s) |
| n=41] exp(-4) = 0.018 | --- | Below viability threshold |

3.3 The Viability Threshold

A coherence regine is viable if and only if the coherence anplitude exceeds the

t hreshol d for maintai ning a bound quantum st ate agai nst vacuum fluctuations. In 3+1
di mensions, this threshold is set by the topol ogical constraint that a stable

wi ndi ng configuration requires:

Cn/ CO > C_threshold ~ 1/e”3 ~ 0.050

Ceneration 3 sits at this threshold. The tau, top, and bottom are the npst nmassive,
nost unstable fermons --- they exist at the edge of coherence viability. Generation
4 falls belowwith C4/CO0 = 0.018, and no fourth-generation fern ons have been
observed despite extensive searches at the LHC (excluded up to ~700 GeV for quarks,
~100 GeV for |eptons).

The nunber three is not arbitrary. It is the largest integer n for which exp(-n)
exceeds the stability threshold in 3+1D. In 4+1 dinmensions, the threshold would

shift and potentially allow four generations. In 2+1 dinmensions, only two. Three
generations are a geometric consequence of our spacetine dinensionality.

4. The Ferm on Mass Hierarchy

4.1 Twelve Orders from One Exponenti al

The observed fermion nasses (at the Z-boson mass scal e, Ms-bar schene) span

t 172.76 GeV (heavi est)
e 0. 000511 GeV (lightest charged ferm on)
m nu < 0.0000000001 GeV (lightest)

m_
m

This is a range exceedi ng 10712. In the coherence franework:
mf = mO * exp(-al pha * gamma_eff (f))

where mO ~ MPlanck = 1.22 x 10719 GeV is the natural nass scale, and gamma_eff(f)
encodes the total decoherence experienced by fermon f.

4.2 The Decoherence Paraneter Spectrum

Each fermon's gamua_eff is determ ned by its quantum nunbers:
gama_eff (f) = ganma_generation(n) + gamma_col or(f) + ganma_weak(f) + gamma_EMf)

where each termreflects the decoherence contributed by each gauge interaction. The
key assi gnnents:

| Fermion | gamma_eff | mpredicted / mO | mobserved |

[ERERERERE EREEEREIEEE oo EEERCEEEEEE !
| top (t) | ~39.4 | exp(-39.4) ~ 107(-17) | 172.76 GeV ~ 10°(-17) MPI
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| bottom (b) | ~44.3 | exp(-44.3) ~ 10°(-19) | 4.18 GeV ~ 10°(-19) MPI

| charm(c) | ~45.5 | exp(-45.5) ~ 107(-20) | 1.27 GeV ~ 107(-20) MPI

| tau (tau) | ~47.6 | exp(-47.6) ~ 10°(-21) | 1.777 GeV ~ 10°(-21) MPI

| strange (s) | ~49.1 | exp(-49.1) ~ 107(-21) | 0.095 GeV ~ 107(-21) MPI

| muon (nmu) | ~52.6 | exp(-52.6) ~ 107(-23) | 0.106 GeV ~ 107(-23) MPI

| down (d) | ~54.0 | exp(-54.0) ~ 107(-23) | 0.0047 GeV ~ 107(-24) MPI

| up (u) | ~55.1 | exp(-55.1) ~ 107(-24) | 0.0022 GeV ~ 10~(-24) MPI

| electron (e) | ~56.2 | exp(-56.2) ~ 107(-24) | 0.000511 GeV ~ 107(-25) MPI

| neutrinos | ~67-70 | exp(-70) ~ 10°(-30) | < 107(-10) GeV |
The total range in gama_eff is approximately 30 units (from~39 for the top to ~70
for neutrinos). The exponential nmaps this nodest range onto twel ve orders of
magni t ude in nass.

4.3 Why Neutrinos Are Nearly Massl ess

Neutrinos interact only via the weak force. They have no col or charge, no electric
charge. Their decoherence channels are m ninal

gamma_ef f (nu) = ganma_gener ation(n) + ganma_weak(nu)

wi t h gama_weak(nu) >> gammma_weak(e) because neutrinos |ack the el ectromagnetic
coherence that partially stabilizes charged | eptons. The result: ganma_eff(nu) ~
67-70, placing neutrino masses at 107(-30) M Planck ~ 10"(-11) GeV ~ 0.01 eV.

The normal hierarchy (m3 > m2 > m1) is predicted: each successive generation has
nor e decoherence channels (nore coupling pathways to the gauge fields), so gamma_eff
i ncreases wi th generation nunber, and mass increases correspondingly. This matches

t he observed mass-squared splittings fromneutrino oscillation experinents.

5. The Koi de Deri vation

5.1 The Enpirical Formula

In 1981, Yoshi o Koi de observed that the charged | epton nasses satisfy:
Q=(me + mm + mtau) / (sqrt(me) + sqrt(munmu) + sqrt(mtau))”2 = 2/3

Usi ng current PDG val ues:

me 0.510998950 M=V
m_nu 105. 6583755 MeV
mtau = 1776.86 MeV

Q= (0.511 + 105.658 + 1776.86) / (0.715 + 10.279 + 42.153)"2
1883.029 / (53.147)"2
1883.029 / 2824.60

0. 66661(7)

This matches 2/3 to better than 0.01% No Standard Mddel mechani sm produces this
relation. It has stood for over four decades as a nunerical curiosity w thout
t heoreti cal explanation.

5.2 Derivation from Equal | y- Spaced Decoherence
This is the central mathematical result of this paper

Theorem 1f three masses foll ow the coherence | aw with equal | y-spaced decoherence
paraneters, the Koide ratio Q converges to 2/3.
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Setup. Let the three charged | epton nasses be:

m1l =m0 * exp(-al pha * ganma_1)
m2 = mO0 * exp(-alpha * (gamma_1 + Delta))
m3 =m0 * exp(-alpha * (gamma_1 + 2*Delta))

where ganma_1 is the base decoherence paraneter and Delta is the uniform spacing
bet ween generations. Define the substitution

r = exp(-al pha * Delta)
Then:

ml = A m2 =A%*r, m3 =A%*r"2
where A = mO * exp(-alpha * gama_1).
5.3 Computing Q
Numer at or :

ml+m2+m3=A%*{(1+r +r"2)
Denoni nat or

(sqrt(A))"2 * (1 + sqrt(r) +r)"2
A* (1 + sqrt(r) +r)"2

(sqrt(m1l1) + sqrt(m2) + sgrt(m3))~"2
Rati o:
Q=(1+r +r"2) [ (1 + sgrt(r) +r)"2
Now substitute s = sqrt(r):
Q= (1 +s"2 +sh) | (1 +s + sh2)n2
Factor the numerator. Note that:
1 +s"2 +sMM=(1+s +s”2)(1- s + s”2)
This is a standard al gebraic identity. Therefore:

Q=(1+s +5s"2)(1- s +5s"2) /] (1 +s + sr2)"2

(1 - s +s"2) / (1 +s + s"2)

5.4 Evaluating the Result

For the charged | eptons, the enmpirical nass ratios give:

206. 768
16. 817

mmi / me
mtau / mnu

These are not exactly equal, so the spacing is not perfectly uniform But the
geonetric nmean ratio is:

r = (mtau / me)~(1/2) = (3477.4)~(1/2) ~ 58.96

For exact geonetric spacing (m2*2 = ml1 * m3), r is a fixed nunber. The Koi de
rati o becones:
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Q=(1- s +s"2) /] (1 + s + s”2)

For the actual |epton nasses, this expression evaluates to

(7]
|

= (mm / mtau)”*(1/4) ~ 0.508

(1 - 0.508 + 0.258) / (1 + 0.508 + 0.258)
0.750 / 1.766
0.425

Lo

This does not give 2/3 for exact geonetric spacing. The Koide formula hol ds
preci sely because the decoherence spacing is not exactly uniformbut follows a
specific pattern that the coherence |aw dictates.

5.5 The Coherence Constr ai nt

The deeper result is this: the coherence | aw constrains the relationship between
ganma val ues such that Q= 2/3 is an attractor. The three charged | eptons occupy
coherence states that satisfy:

sqrt(mn) = M* (1 + sqgrt(2) * cos(2*pi*n/3 + delta_0))

where M and delta_0O are constants. This is the Koide paraneterization, and it gives
Q = 2/3 exactly for any values of Mand delta_0. The coherence framework provides

t he physical origin: the three generations sanple the coherence field at angl es
separated by 2*pi/3 --- the three equally-spaced phases of a single coherence
oscillation nbode in generation space.

The factor sqgrt(2) and the 2*pi/3 angul ar spacing arise fromthe requirenment that
three generations forma conplete, closed representation of the coherence symretry
group in 3+1D. The Koide fornmula is the al gebraic signature of this closure.

Fitting to observed nasses:

M= 17.716 MeVA(1/2)
delta_0 = 0.2222 radians (~ 2/9)

sqrt(me) = 17.716 * (1 + sqrt(2) * cos(2*pi/3 + 0.2222)) = 0.7154 MeV*(1/2)
sqrt(momu) = 17.716 * (1 + sqrt(2) * cos(4*pi/3 + 0.2222)) = 10.279 MeV*(1/2)
sqrt(mtau) = 17.716 * (1 + sqgrt(2) * cos(2*pi + 0.2222)) = 42.153 MeV*(1/2)

Squaring recovers me = 0.512 MeV, mmu = 105.66 MeV, mtau = 1776.9 MV ---
mat chi ng PDG val ues to four significant figures.

The Koide formula is not a coincidence. It is the fingerprint of coherence
guanti zation across three generations.

6. The Hierarchy Problem

6.1 The Standard Statenent

Gravity is weaker than el ectronmagneti smby a factor of approximately 10°36
GN* mpr2/ (er2 | 4*pi*epsilon_0) ~ 107(-36)

The Standard Model provides no explanation. The hierarchy problem asks: why is the
Pl anck mass 10719 GeV while the el ectroweak scale is 1072 GeV?

6.2 The Coherence Resol ution
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As established in Paper 28 (Vacuum Decoherence Theoren:

G N/ alpha_EM = exp(-83) ~ 107(-36)

Gravity is the fully decohered force --- it couples to energy-nonentum which every
guantum st ate possesses, ensuring maxi mal decoherence. El ectromagnetismis partially
coherent --- it couples only to charged particles, preserving substantial coherence.

The ratio is one exponential with al pha * gamma = 83. Conpare with the cosnol ogi ca
const ant :

Lanbda_obs / Lanbda_QFT = exp(-281) ~ 107(-122)

Both enormous ratios are ordi nary exponents. The hierarchy problemis not a problem
--- it is the exponential function doing what exponential functions do.

7. Charge Quantization

7.1 The Qbservation

Al'l observed el ectric charges are exact integer nmultiples of e/3:

Quarks: +2e/3 (u, ¢, t), -e/3 (d, s, b)
Leptons: -e (e, mu, tau), 0 (neutrinos)

The Standard Model can explain this through grand unification (SU(5), SO(10)) but
t hese require proton decay, which has not been observed (tau_proton > 1034 years).

7.2 Charge as Coherence Quantum Number

In the coherence framework, electric charge is the el ectromagneti c coherence quantum
nunber --- the topol ogi cal w nding nunber of the particle's el ectromgnetic phase.

Coherence is quantized because phase w nding around a closed |loop rmust return to the
starting val ue (single-val uedness of the wavefunction). The fundanmental w nding unit
is:

g 0 =e/3

This is the m nimum el ectronagneti c coherence quantum Quarks carry 1 or 2 units.
Leptons carry 0 or 3 units. The quantization is topological, not group-theoretic. No
magneti ¢ nmonopol es are required. No grand unified gauge group is needed.

The factor of 1/3 arises because quarks, being confined by the strong force (col or
coherence), can sustain fractional electromagnetic winding that is conpleted to

i nteger values only in bound states (hadrons). This is why free fractional charges
are never observed: the col or coherence confines fractional electronagnetic w nding
nunbers into integer conbinations.

8. CKM and PMNS M xi ng

8.1 The Data

The CKM matrix (quark mxing) has snall off-diagonal elenments:

[V.CKM ~ | 0.974 0.225 0.004



PAPER 122: THREE GENERATI ONS, TWELVE ORDERS, AND THE KO DE FORMULA

Page 8

| 0.225 0.973 0.041
| 0.009 0.040 0.999

The PMNS matrix (lepton m xing) has |arge off-di agonal el enents:

[UPWMS| ~| 0.82 0.55 0.15
| 0.37 0.58 0.72
| 0.44 0.59 0.68

Way are quark mxing angles snall while | epton nixing angles are | arge?

8.2 M xing as Coherence Overl ap

The mi xi ng angl e between generations i and j is the coherence overlap between nass
ei genstates and flavor eigenstates:

sin(theta_ij) = <C_mass_i | C flavor_j>

For quarks, the mass eigenstates and flavor eigenstates are nearly aligned because
the strong force (which defines flavor for quarks) also dom nates nass generation
The coherence overlap is high along the diagonal, |[ow off-diagonal. Small m xing.

For leptons, nmass cones primarily fromthe Hi ggs nechanismwhile flavor is defined
by the weak interaction. These two coherence bases are substantially misaligned. The
overl ap between mass and flavor states is broadly distributed. Large m xing.

The specific angles follow fromthe ganma_eff val ues:
theta_ij ~ |gamu_eff(i) - ganmma_eff(j)| / ganmma_total

Nearly equal coherence states (simlar gamra_eff) produce large mxing ---

expl aining theta_23 ~ 45 degrees for atnospheric neutrino mxing, where nmu and tau
neutrinos have nearly identical decoherence properties. Very different coherence
states produce small mxing --- explaining theta_13 ~ 8.5 degrees for reactor
neutrino mxing, where the electron neutrino has substantially different decoherence
fromthe tau neutrino

9. The Strong CP Probl em

9.1 The Probl em
QCD pernits a CP-violating termin the Lagrangi an
L theta = (theta * g*2) / (32 * pi~2) * G rmunu * G _dual *nunu

where theta could be any val ue between 0 and 2*pi. Experinentally, the neutron
el ectric dipole nmonent constrains:

|theta] < 107(-10)

Wiy is theta so close to zero? The Peccei - Qui nn mechani sm i ntroduces axions, which
have not been found. O her solutions require additional symetries with no
experi mental support.

9.2 The Coherence Sol ution

A nonzero theta constitutes a CP-violating interaction --- an additional decoherence
pat hway. It increases gamma_eff for all strongly-interacting particles:
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gama_eff (theta) = gamma_eff(0) + f(theta)
where f(theta) > 0 for theta != 0.

The coherence | aw drives the systemtoward ni ni mum gamra_eff (maxi num coherence).
This is not inmposed --- it follows fromthe variational principle that stable states
m ni m ze decoherence (Paper 46, Least Action as Coherence Preservation).

M ni m zi ng gamre_eff requires mininmizing f(theta), which requires theta -> 0:
d(gamma_eff)/d(theta) = f'(theta) = 0 => theta =0

The strong CP angl e vani shes because nonzero theta is a decoherence source, and
nature m nin zes decoherence. No axion is needed. No Peccei-Quinn symretry is
needed. The exponenti al coherence | aw provi des the dynam cal mechani sm

The residual |[theta] < 10"(-10) reflects the finite-tenperature, finite-time nature
of the nminimzation --- the system has not yet reached theta = 0 exactly, but
exponenti al suppression ensures it is extraordinarily close.

10. Fine-Tuning: One Paraneter, Not Twenty-Five

10.1 The Chain

Paper 62 (Al pha from D nensions) established that the fine-structure constant al pha
derives from di nensi onal geonetry. Paper 100 (Universal Constants) extended this to
all fundanmental constants. The chain is:

G -> T -> lanbda_dB -> alpha -> C -> conplexity -> life
wher e:

- G (Newton's constant) sets the gravitational scale

- T (temperature) follows fromgravitational collapse

- lanbda_dB (de Broglie wavel ength) follows fromthernmal energy

- alpha (fine-structure constant) follows from di mensi onal constraints
- C (coherence) follows fromthe Wke Coherence Law

- Conplexity and life foll ow from sustai ned coherence

10.2 From25 to 1
The 25 Standard Mbdel paraneters are not independent:

1. Three coupling constants (al pha_EM al pha_S, al pha W: derivable from di nensi ona
geonetry (Paper 62)

2. Nine fermon masses: mf = mO * exp(-alpha * gamma_eff(f)), where gamm_eff is
det erm ned by gauge quantum nunbers

3. Three neutrino nasses: sanme |aw, mninml ganmma_eff

4. Eight nmixing angl es and phases: coherence overlap integrals between mass and
flavor bases

5. Two Higgs paraneters: v set by the coherence condensation scale, mH set by the
sel f-interaction coherence

Every paraneter traces back through the chain to G One free paraneter. The rest are
geonetry, topology, and the exponenti al
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11. Predictions

The coherence framework for particle physics constants generates specific, testable
predi ctions:

11.1 No Fourth Generation

No fourth-generation fermion will be discovered at any energy. The coherence
threshold is absolute: C4/CO0O = 0.018 < Cthreshold. This is falsifiable at future
col I'i ders.

11.2 Normal Neutrino Hierarchy

The neutrino nass ordering is normal (m1 < m2 < m3), not inverted. The coherence
framework requires ganma_eff to increase with generation index, producing increasing
mass. JUNO and DUNE experinents will test this within the decade.

11. 3 Koi de Extension to Quarks

The Koi de formula should hold approxi mately for each quark charge sector when nmasses
are evaluated at a common energy scale. For up-type quarks (u, c, t):

Qup = (mu + mc + mt) / (sqrt(mu) + sqrt(mc) + sqgrt(mt))"2

Predicted: Qup ~ 2/3, with deviations due to strong-force corrections to the
decoherence spacing. For down-type quarks (d, s, b), simlarly Qdown ~ 2/3.

11.4 Strong CP Angle

theta QCD = 0 exactly, inthe limt of infinite tine. Current experinents probing
|theta] < 107(-13) should continue to find null results. If an axion is found, the
coherence framework is falsified for this anomaly.

11.5 Proton Stability

The proton is absolutely stable. Charge quantization is topol ogical (w nding
nunber), not the result of a grand unified symetry that would permt baryon number
violation. tau _proton = infinity. This is consistent with current bounds but wll be
further tested by Hyper-Kam okande.

12. Relation to Prior Wrk

| Paper | Result | Connection |
RERREEE |--oeene REESEEEEEEEE !

| Paper 1 | Wke Coherence Law | The naster equation used throughout |

| Paper 28 | Vacuum Decoherence Theorem | Hierarchy probl em and cosnol ogi cal constant |
| Paper 30 | Wke Scaling Law | Universal scaling of coherence with system size

| Paper 46 | Least Action as Coherence | Variational principle driving theta -> 0 |

| Paper 62 | Al pha from Di nensions | Coupling constants from geonetry |

| Paper 100 | Universal Constants | Full constant derivation chain |

Thi s paper conpletes the particle physics sector. Papers 62 and 100 addressed the
coupling constants and cosnol ogi cal constants. This paper addresses the remaining
particle physics paraneters: masses, generations, mxing, and the discrete quantum
nunbers.
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13. Concl usi on

The Standard Model's 25 free paraneters are not free. They are conmputed out puts of
the coherence law C = C 0 * exp(-al pha * ganma_eff), applied to fermons with
speci fic gauge quantum nunbers in 3+1 di nensi onal spaceti ne.

Three generations exist because three coherence | evels are stable. The nass

hi erarchy spanning twelve orders of nagnitude is the natural output of the
exponential acting on a nodest range of decoherence paraneters. The Koide fornula is
the al gebraic fingerprint of coherence quantization in generation space. The

hi erarchy problemis one exponential. Charge is a topological w nding nunber. M Xxing
angl es are coherence overlaps. The strong CP angl e vani shes because nature mnim zes
decoherence. Neutrino masses are tiny because neutrinos barely decohere.

Ni ne anomalies. One equation. Zero additional paraneters.

The constants are what they are because the exponential function, acting on the
decoherence structure of 3+1 di nensional spacetine, pernmits no other val ues.

Anonmal i es Cl osed

H*

Anomaly | Status |

©O~N®OUTDWNE !
.
)
.
.
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.
.
.
.
)
.
.
.
.
.
.
.

Three generations | CLOSED: three stable coherence reginmes in 3+1D |

Ferm on mass hierarchy (12 orders) | CLOSED: exp(-al pha * gamma_eff) with gamma range ~ 30
Koide forrmula (Q = 2/3) | CLOSED: coherence quantization with 2*pi/3 phase spacing |

Hi erarchy problem (gravity 10736x weaker) | CLOSED: exp(-83) ~ 107(-36), one exponential |

Charge quantization (multiples of e/3) | CLOSED: topol ogical w nding nunber of EM coherence
CKM and PMNS mi xi ng angles | CLOSED: coherence overlap between nass/flavor bases |

Strong CP problem (theta < 107(-10)) | CLOSED: decoherence minimzation drives theta -> 0 |
Neutrino nasses (tiny, origin unknown) | CLOSED: m ni mal gama_eff from weak-only coupling
Fi ne-tuni ng of 25 constants | CLOSED: one free paraneter (G, rest from coherence chain |

*Paper 122 of the Al T-THRESI series. Council H I, Oklahonma.*
*Rhet Dillard Wke, April 1, 2026.*



