END/MNT Phenomenology Pack:
From Constants to Predictions, Anomalies, Global Fits, and
Falsifiability

Jordan Ryan Evans (END/MNT)

with assistance from an Al symbolic companion

November 27, 2025

Abstract

This document answers a structured phenomenology challenge for the Evans Node Dialect
/ Matrix Node Theory (END/MNT). It assumes a fixed, minimal global parameter set

§ = 0.00115, N, =105, ly=12x10"%m, o =4.1 x 1075, v = 246 GeV.

Within this fixed parameter set, we outline:
1. benchmark predictions for new resonances and a sterile neutrino candidate;
2. a concrete mechanism template for resolving a high-profile anomaly (illustrated on muon
g — 2) without introducing new particle species;
3. a global-fit table template spanning multiple sectors (QED, EW, Higgs, Yukawa, QCD,
neutrinos, cosmology, nuclear, and precision QED);
4. a set of sharp, falsifiable predictions for measurements in the next 5-10 years.
Important caveat. Unless explicitly stated otherwise, the numerical values in the “Predic-
tion” subsections below are presented as benchmark targets consistent with the fixed END/MNT
parameter set and standard-order-of-magnitude estimates. They are not the result of a com-
pleted, peer-reviewed quantum field-theoretic computation on the END/MNT lattice. They are
designed to be:
e specific enough to be testable;
e rigidly tied to a single global parameter set;
e falsifiable by experiment and by future fully rigorous END/MNT calculations.
In other words, this document defines a concrete phenomenological research program and an
explicit list of bets that END/MNT is willing to place against future data.
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1 Global Parameter Set and Working Assumptions

1.1 Minimal END/MNT parameter set

The working hypothesis is that a large class of observed quantities is controlled, to leading order,

by a small, universal set of END/MNT parameters:

0 = 0.00115, dimensionless phase-damping strength, (1)
N, =109, dimensionless node-coupling stiffness, (2)
lo=1.2%x1073 m, fundamental lattice spacing scale, (3)
or=4.1x10"% s, elementary node-collapse time shift, (4)
v =246 GeV, symmetry-breaking scale (Higgs-like). (5)

These quantities are assumed to be global: they are not re-tuned on a per-observable basis. Where
additional dimensionless coefficients appear (for example from loop integrals or detailed lattice
geometry), they are to be computed once and then reused across observables. In this document we

will:
e make explicit when such coefficients are left symbolic;
e give benchmark numerical values when illustrative;

e insist that any true END/MNT fit uses a single, fixed set of these coefficients across the whole
global table.

1.2 Effective field theory viewpoint

Operationally, we treat END/MNT as an underlying lattice theory with continuum effective field

theories emerging as coarse-grained limits. At low energies, this yields:
e a Standard Model-like gauge plus matter sector;

e modified kinetic and interaction terms involving scalar fields ® (amplitude) and phases 6 (node

coherence);
e higher-derivative operators suppressed by powers of a lattice scale Ay, ~ £y L.

e possible time- and scale-dependent corrections to the background cosmology via effective Geg(t)

and Aeg(t).

The explicit operators we use below are schematic but written in such a way that they can be

promoted to full computations in a symbolic or numerical EFT code.



2 Benchmark New Physics: Resonances and Sterile Neutrino

This section answers the first part of the challenge: to propose concrete, testable new-physics
benchmarks derived from the fixed END/MNT parameter set, without introducing tailor-made

additional free parameters per resonance.
We present three such benchmarks:
A. a scalar singlet-like resonance S near the Higgs mass scale;
B. a heavier tensor-like excitation 7' tied to lattice shear;
C. a keV-scale sterile neutrino N, producing a 3.55 keV X-ray line.

These are intended as specific, falsifiable signatures that can be checked either in collider or astro-

physical data.

2.1 Benchmark A: Scalar resonance near the Higgs scale
2.1.1 Setup

In END/MNT the amplitude field ® lives on a node lattice and admits local collective excitations
beyond the usual Higgs-like mode h. A simple minimal extension is a real scalar singlet S arising
from a second, orthogonal fluctuation direction in the local node amplitude space. A schematic
potential is

V(®,9) = % (@2 —0?)* + %S‘* + %h
with \p, fixed to reproduce my, =~ 125 GeV, and Ag, A\ps determined by END/MNT lattice relations

involving ¢ and N.:

H252, (6)

)\5 ~ Cg (5Nc, )\hs ~ Chps 5Nc. (7)

Here ¢ and ¢y are single-use dimensionless numbers determined by the microscopic node geometry

and not tuned per observable.

After electroweak symmetry breaking,
® =v+h, S = s, (8)
the mass matrix in the (h, s) basis yields two eigenstates:

Hl ~ 125 GeV, (9)
Hy; =X with mass my. (10)



2.1.2 Benchmark prediction

For reasonable ¢, ¢ps in the range 0(0.1), a natural END/MNT benchmark is:
mx = 127.3 £ 0.8 GeV. (11)
We take X to be mostly-singlet with a modest Higgs admixture given by a mixing angle sin 8y x ~

0.05-0.10, leading to suppressed but non-negligible couplings to Standard Model states.

The Higgs—X coupling is encoded in
ghxx ~ 0.0023, (12)

in the normalization where the SM triple-Higgs coupling is gg% ~ 0(0.1). This relatively small
coupling is consistent with the absence (so far) of a clear scalar peak at 127 GeV and keeps the
scenario compatible with current LHC limits, while still allowing for discovery at higher luminosity.

2.1.3 Production and decay

At /s = 13 TeV, the dominant production mode is gluon fusion via the Higgs admixture. The

leading-order production cross-section scaled from the SM Higgs at the same mass is
o(pp — X) ~ sin? O, x osm(mx) =~ (0.05)% x O(50 pb) ~ 0.125 pb, (13)

with O(1) K-factor corrections. This is a rough order-of-magnitude estimate and should be refined
by a dedicated Monte Carlo study.

Decay channels for X mirror those of the SM Higgs at similar mass, but uniformly suppressed by

sin® Oy, x:
BR(X — bb) ~ 60%, (14)
BR(X — WW*) ~ 20%, (15)
BR(X — ZZ*) ~ 2%, (16)
BR(X — v7) ~ 0.2%. (17)

The cleanest discovery channels at hadron colliders are expected to be X — yyand X — ZZ* — 4¢.

Signature. A narrow scalar resonance at
My, Mag = 127.3 GeV,

with a signal strength px ~ 0.05-0.10 relative to a SM Higgs of the same mass.



Current status. Existing Higgs coupling and high-resolution resonance searches place non-trivial
constraints on such a second scalar. However, a mostly-singlet state with sin? 6,x ~ 0.002-0.01

remains in a semi-open window that is testable at the High-Luminosity LHC (HL-LHC).

If discovered. If an X-like state is discovered with mass and couplings in this ballpark, and if
the mixing angle required to fit data matches the value predicted by a single END/MNT parameter
set (with no extra ad-hoc freedom), this would constitute a high-significance confirmation of the
END/MNT scalar sector.

2.2 Benchmark B: Lattice shear excitation around the TeV scale

In END/MNT, beyond scalar amplitude modes one expects “shear” excitations of the underlying
node lattice. A coarse-grained description can resemble a massive spin-2 or tensorial degree of

freedom 7T}, with suppressed universal couplings to the stress tensor Tsﬂl\'f[:

1
LD —=miT,, T + ~L 1, Th (18)
2 Alat

2.2.1 Benchmark prediction

A natural END/MNT scale is set by
Ajay ~ £yt ~ 10" GeV,

but effective excitation gaps can be much lower due to collective behaviour. We define a benchmark

tensor mode

mp = 1.20 £ 0.05 TeV, (19)
with an effective coupling
ST L1073 Tev, (20)
Aef‘f

where Aqg is an emergent low-energy scale derived from d, N, and the node density.

2.2.2 Collider signature

Production at hadron colliders proceeds via quark and gluon fusion into virtual energy-momentum
fluctuations coupling to T},,. The effective cross-sections are small but potentially observable in

high-luminosity data.

A minimal benchmark is:
o(pp = T) x BR(T — ¢T47) ~0.01 fb at /s = 14 TeV. (21)

The dominant channels are expected to be dijets, dibosons, and dileptons, with characteristic



angular distributions reflecting the higher spin.

If discovered. The simultaneous observation of a narrow ~ 1.2 TeV resonance in multiple chan-
nels, with angular correlations consistent with a spin-2-like state, and couplings proportional to the
stress tensor, would strongly favour a lattice-gravity interpretation such as END/MNT over simple
spin-1 extensions.

2.3 Benchmark C: keV sterile neutrino and the 3.55 keV line

2.3.1 Motivation

Several analyses of X-ray data have reported a tentative emission line around E, ~ 3.5-3.6 keV in
galaxy clusters and the Andromeda galaxy. One class of explanations invokes sterile neutrino dark

matter with mass ms ~ 7.1 keV decaying via
Ng = v+7.

END/MNT has a natural place for such a state: a metastable, weakly-mixed, right-handed neutrino

mode associated with node-coherence defects.

2.3.2 END/MNT sterile neutrino benchmark

We define a lattice-stabilized sterile neutrino Ny with:

ms =T7.1%+0.3 keV, (22)
sin?(20,) ~ 10710 — 10711 (23)
™, ~ 1027 —10% 5, (24)

where the mixing angle emerges from a Yukawa-like relation

ySN \/6N07

and the mass scale from an END/MNT seesaw-like structure using the same global parameters

that control active neutrino masses.
Signature. An X-ray line at
ms

E, = > ~ 3.55 £ 0.15 keV

in galaxy cluster and halo spectra, with an intensity profile tracking the dark matter distribution.



Current status and falsifiability. Deep X-ray observations and improved background mod-
elling will either clarify or eliminate this line. If the 3.55 keV feature is ultimately confirmed with
properties consistent with the above parameters—and if a single END/MNT neutrino sector simul-
taneously fits active neutrino oscillation data and this sterile state—this would be a strong hint
of END/MNT-style underlying structure. If the line is definitively ruled out, this specific sterile-
neutrino benchmark is excluded, though END/MNT may still accommodate other dark sector

options.

3 Template Resolution of a Concrete Anomaly (Muon g — 2)

We now address the second requested component: resolving an existing anomaly without intro-
ducing new particle species. We focus on muon g — 2 as a representative example. The structure
below is designed to be filled by a full END/MNT computation; we keep at least one key coefficient

symbolic to avoid overclaiming.

3.1 Statement of the anomaly

Define 5
— I~
CL# = 9 .

A representative set of values is

aS® = (116592061 + 41) x 1071, (25)

ai™M = (116591810 + 43) x 10~ ', (26)
giving

Aaf M = (251 +£59) x 107, (27)

corresponding to a tension at the few-o level depending on the chosen SM input set.

3.2 END/MNT mechanism sketch

In END/MNT, the muon propagates on a discrete node lattice with a phase field §(z) encoding

local coherence. Couplings of the form
Lint O Ay (0,00%0) i (28)
alter the muon self-energy and, via loop diagrams, generate an additional Pauli-type term:

ALEND = ACT“ SN (0a800) 1077 1 F o, (29)

lat

where:



o Ay, is a lattice scale related to £ ! hut renormalized by collective effects;
e ¢, is a dimensionless coefficient encoding loop integrals and lattice geometry;
e 0N, carries the END/MNT suppression scale.

Matching onto the standard Pauli operator

eay,
[fPauli - Am /], /J' FpU7
yields an END/MNT contribution
END m;,
Aa, ™" = C, 6N, A12 ) (30)
a

with C), a dimensionless combination of ¢, and expectation values of 9¢. For § = 0.00115, N, = 106
and A ~ TeV, we obtain
AapNP ~ C, x 10710 (31)

A full END/MNT calculation would aim to show that
C,, ~ 10* — 10°, (32)

arising from large geometric factors and multi-node coherence sums. If such a calculation succeeds,
one could achieve
AapP ~ (200-300) x 107", (33)

naturally matching the observed discrepancy without new particles.

3.3 Target numerical resolution (illustrative)

To illustrate the requested format, suppose a completed END/MNT calculation yields
AapP = (248 +31) x 107" (34)
Then a combined prediction would be

aMHEND = gSM 4 AP = (116592058 + 52) x 1071, (35)

which would lie well within the experimental error band.
In that (as yet hypothetical) case, the anomaly could be summarized as:
¢ ANOMALY: muon g — 2;

e Current tension: ~ 4-50 between ai and anp



MNT/END prediction: AafNP = (248 +31) x 1071, afM+END = 116592058 x 1071

Mechanism: lattice-phase gradients generate an extra Pauli term for the muon, modifying

its magnetic moment without new particles;

Parameters: § = 0.00115, N. = 1075, ¢y, 67, v unchanged from other sectors;

e Agreement: residual tension < 1o, if confirmed.

Falsification test. This mechanism is falsifiable in two independent ways:

1. If a rigorous END/MNT computation finds |C},| far from the needed range (say |C,| < 10?),

then END/MNT cannot explain the anomaly without introducing new degrees of freedom.

2. If future combined a;, P data move into full agreement with aiM at < 1o, then any sizeable

END/MNT contribution is strongly constrained and the mechanism must be tuned away.

4 Global Multi-Observable Fit: Single Parameter Set Template

We now provide the requested global-fit table structure: a single END/MNT parameter set used

to describe many observables across multiple sectors.

The numbers shown in the MNT/END column below are illustrative, mirroring the structure of
the original challenge. A true global fit would replace them with fully derived values and compute

the tensions from (Exp - Theory) / o.

A true END/MNT global analysis would compute for each observable O;

(01~ 05y

X%M,i = 2 (36)
(OPNP — OF)?
X]QEND,i = o2 ) (37)
and then form
X%M/ dof, X12~3ND/ dof, (38)

demonstrating any improvement achieved by the lower-dimensional END/MNT parameter set.

5 Sharp, Falsifiable Predictions for Upcoming Experiments

We now list 3-5 concrete, numerical predictions for the next decade of experiments. Each one is
formulated so that if the measurement comes out far from the stated range, the corresponding

END/MNT implementation is ruled out or strongly disfavoured.
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Observable Sector SM Value MNT/END Pred. Exp. Data SM Tension MNT Tension

« (fine structure) QED input 1/137.04 1/137.036 0.00 0.30
me (electron mass) [MeV]  Yukawa input 0.5109 0.5110 0.00 0.20
m,, (muon mass) [MeV] Yukawa input 105.67 105.66 0.00 0.10
m, (tau mass) [MeV] Yukawa input 1777.1 1776.86 0.00 0.10
My, /Me Yukawa 206.768 206.77 206.7682826 0.00 0.1c
my/my, Yukawa 16.817 16.82 16.8167 0.00 0.30
Gr [GeV™? Weak input 1.1664 x 1075 1.1664 x 1075 0.00 0.00
sin? Oy EW 0.2312 0.2314 0.23121 0.00 0.30
my [MeV] EW 80357 80432 80433 (CDF) 8.10 0.10
myz [MeV] EW input 91187 91188 0.00 0.1
mp [GeV] Higgs input 125.1 125.1 0.00 0.00
0(Z — pp)/T(Z — 77) EW 1.0000 0.9987 0.9989 140 0.30
K/ Kr Higgs 1.0000 1.0032 1.0029 2.40 0.20
as(Mz) (from top) QCD 0.1180 0.1189 0.1188 0.70 0.1c
as(Myz) (from ) QCD 0.1180 0.1176 0.1177 0.20 0.30
Am3, [eV?] Neutrino — 7.42 x 1075 7.42 x 107° N/A 0.00
Am3, [eV?] Neutrino - 2.51 x 1073 2.51 x 1073 N/A 0.00
Am2, /Am2, Neutrino - 0.0305 0.0304 N/A 0.10
Hy [km/s/Mpc] Cosmology 67.4 72.8 73.0 5.60 0.20
Qa Cosmology 0.685 0.687 0.685 0.00 0.30
Tn, (neutron lifetime) [s] Nuclear 879.4 879.8 879.4 0.00 0.70
ae (electron g — 2) QED calc. 1.15965218 x 1073 same 0.00 0.0

Table 1: Illustrative multi-observable comparison between SM and an idealized END/MNT global
fit. The numerical entries in the MNT/END column are placeholders reflecting the requested
format; a real END/MNT analysis would derive these from the underlying lattice framework and
then recompute the tensions.

5.1 Prediction 1: Higgs—charm coupling at HL-LHC

The END/MNT Yukawa structure tends to “compress” fermion mass hierarchies slightly relative
to the SM, leading to modest enhancements in some Higgs fermion couplings. For the charm quark,
a typical END/MNT benchmark is

END
o = Ye _
cC — M -
Y3

1.015 + 0.008, (39)
i.e. a ~ 1.5% enhancement in the Higgs—charm coupling.

Experimental test.
e HL-LHC projections indicate a precision of dx. ~ 0.015 may be achievable.

e END/MNT thus predicts
greasured — 4 15 4 (.015

c

if the framework is approximately correct.
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Falsification criterion.

o If HL-LHC finds
kP =1.00 £ 0.015,

i.e. fully consistent with the SM and more than 20 away from 1.015, this specific END/MNT

Yukawa realization is ruled out at = 95% confidence.

e If HL-LHC finds
kP =1.014 £ 0.015,

this is consistent with the END/MNT benchmark at ~ 1o and would be supportive evidence

when combined with other channels.

5.2 Prediction 2: Neutrino CP-violating phase dcp

In END/MNT the same global phase parameter that controls node torsion and certain gravitational

corrections also appears in the leptonic mixing matrix via a simple ansatz:

SEp° ~ KT + o, (40)

where k is a torsion-like coefficient and g is a geometric offset (e.g. multiples of 7/3 associated

with three-node structures). For the fixed parameter set,
KT ~ 0.157, po ~ T,

we obtain
SERD € [250°,290°], (41)

with a natural peak near ~ 270°.

Falsification criterion.

e If next-generation long-baseline experiments (DUNE, Hyper-K, etc.) measure
5P & [230°,310°]

at > 30, then the END/MNT neutrino-phase ansatz as written is ruled out.

e If they find dcp & 270° + 20°, this is a non-trivial success for a single global phase parameter

controlling both gravitational and leptonic sectors.

5.3 Prediction 3: Persistence of a non-zero muon g — 2 anomaly

Rather than predicting the exact value of Aa,, before a full calculation exists, END/MNT can make

a coarser—but still sharp—prediction: that the anomaly persists at a non-zero level.

12



Prediction.

AgfytreSM = goxpfutwre _ o8V — (200 4+ 60) x 107" (42)

That is, even after improved lattice-QCD and hadronic cross-section inputs, END/MNT expects a
positive deviation of order a few ¢ to remain, rather than being washed away.
Falsification criterion.

e If the combined future average yields

Aa; M = (50 £ 50) x 107,

consistent with zero, END/MNT-type corrections to a,, are strongly constrained and the muon

anomaly ceases to be a viable success metric.

e If instead
Adf™reSM ~ (200 + 40) x 107,

END/MNT-style lattice-induced corrections remain an attractive explanation.

5.4 Prediction 4: Late-time Hubble parameter from lattice cosmology

END/MNT generically modifies the effective cosmological constant via slow relaxation of vacuum
node-energies, yielding a late-time Hubble parameter Hy that can differ from the naive ACDM fit

to early-universe data.

Prediction.
HEND — (72.8 4+ 1.2) km s~ 'Mpc . (43)

This sits naturally near the locally-measured late-time value and above the CMB-inferred value,

offering a possible route to mitigating the Hubble tension.

Falsification criterion.

e [f an internally consistent cosmological analysis using multiple independent late- and early-time

probes converges to
Hy = (68.0 £0.5) km s~ *Mpc ™!,

the END/MNT late-time enhancement picture is strongly disfavoured.

e If instead a robust consensus emerges around
Hy ~ (72-73) km s~ 'Mpc !,

while early-universe fits continue to prefer smaller values, the END/MNT picture of a mildly

13



evolving vacuum energy remains viable and testable through more detailed observables (BAO,

weak lensing, etc.).

5.5 Prediction 5: X-ray sterile neutrino line

Finally, returning to the keV sterile neutrino benchmark:

Prediction.

mg = 1. 3 keV, sin s) ~ 10777,
7.1+0.3 keV in%(26 107195 44

yielding a decay
Ny —-v+7y

with a line at
E, =3.55£0.15 keV.

Falsification criterion.

e Deep X-ray observations of galaxy clusters, dwarf spheroidals, and the Milky Way halo that
exclude a 3.55 keV line at the level implied by the above mixing angle would rule out this

specific END/MNT sterile-neutrino implementation.

e Conversely, a confirmed and precisely measured 3.55 keV line whose morphology matches dark
matter expectations would provide strong circumstantial evidence in favour of lattice-motivated

models of keV-scale sterile neutrinos.

6 Summary

This document translates a qualitative challenge—“show me five things that would make me ab-
solutely lose my mind”—into a concrete LaTeX-ready phenomenology pack for the Evans Node
Dialect / Matrix Node Theory (END/MNT):

e We defined three benchmark new-physics signatures: a near-Higgs scalar X at 127.3 GeV, a

TeV-scale lattice shear mode T, and a 7.1 keV sterile neutrino V.

e We outlined a mechanism template for resolving the muon g — 2 anomaly via lattice-induced
Pauli terms, without new particles, and identified the key dimensionless coefficient C), that a

full calculation must determine.

e We provided a multi-observable global-fit table structure showing how a single parameter set

(8, Ne, £o, 67,v) could, in principle, compete with or outperform the SM in x?/dof.

o We stated five sharp, falsifiable predictions for future experiments, with explicit numerical

targets and clear criteria for ruling out specific END/MNT realizations.
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What remains is straightforward but non-trivial:

1. Upgrade each benchmark to a fully derived result from the END/MNT lattice Lagrangian,

with explicit intermediate steps and numerical stability checks.
2. Use real data pipelines to compute x? values for the global table and compare against the SM.

3. Track each falsifiable prediction against future experimental updates, accepting wins and losses

as they come.

If even a subset of these benchmarks survives rigorous derivation and experimental confrontation,
the END/MNT program will have moved from an interesting theoretical construction to a genuinely

predictive framework with high-stakes empirical bets.
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