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Motivation

Physics puzzles
» Gravitational mysteries
» Nuclear Physics Puzzles

» Yang-Mills Millennium problem

Solvation principle
» No new model, no new ad hoc particle, no new Lagrangian.
» Working thoroughly in standard physics ... In relativity.

» Because relativity is on the basements of all physics fields.



General Relativity in Particle Physics

Facts:
» 1. Particle physics currently relies on special relativity.

» 2. Special relativity alone is incomplete at the subatomic scale: it treats
space-time as permanently flat, neglecting local energy-density dynamics.

» — Incorporating full space-time deformation induced by local energy
distributions is mandatory.

Conclusion:

» General Relativity must play its fundamental role directly inside particle

physics.



General Relativity

From the Lagrangian of General Relativity in vacuum, accounting for
equivalence between ad hoc energy distributions, we derive the four-vectors

describing local space-time structure:

D"(x) =Y Lu(X, yn) (%, ¥n) C*(yn)
n=0
The total energy passing from the left to the right we get:

v f(x0)C(w)
no f (X, ¥n) CO(yn)

Result:

» The surrounding effect is a core mechanism in relativity.



The Surrounding Effect

Core Relativistic Consequences (at first derivative order):
» In dense matter: The effective coupling (Gerr) becomes weaker.

» In empty space: The effective coupling (Gesr) becomes stronger.

Paradigm Shift:
» No new fields postulated.
» No ad-hoc dark matter required.

» Purely geometric and relativistic consequence.
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Modelling the Surrounding Effect in Particle Physics

g =gF(E) g €{eg.g, gl

Eo + E1

F(E) = E+E

» E is the surrounding energy in a sphere whom ray is to be adjusted.
» £ is the reference energy valid where Ey = E when gf = g;.

» £ is a constant energy taking account for the outer space surrounding
energy.



Proton Radius Puzzle: Current Status

1. Puzzle Status

» The proton radius puzzle is closed since CODATA 2022:
r, = 0.8409(4) fm.

» 11~ p CREMA and new e p spectroscopy now agree to 0.05%.
2. Remaining Tensions

» Mainz vs PRad: 3.20 discrepancy in e p scattering. No independent
1~ p confirmation.

» Window remains open: MUSE and ULQ2 will provide new data by 2026.



Proton Radius Puzzle: Calculations
Hypothesis (reminder):

Ceff = €

E+E _Q(E0+E1)2
E+E " "\E+HR

Radius measurement done:

2 Emes - EDirac - EQCD

Enes — Epirac — E
2 mes Dirac QCD and - =
Kuat

r., =
€ Koo 112

In

Real radius measurement:

2 Emes - EDirac - EQCD

2 Emes - EDirac - EQCD
Fes = 13 and r,. =
KeOfefF(e) He

T Kuaer(p)t

Mapping the physical ratio to eliminate remaining tensions:

res _re ((Ee+E )
rus o \E,+ E;
Setting the objective limit to unity ::;55 =1, with E,, = 1044 MeV/c* and

E. =939 MeV/c? gives:

E1 = 9124 MeV/c” = 9.72 F,



Nuclear Saturation

Calculations:

1+ 65 1

Eblndln 5 2 : 2 :
g Eblndlng Cin)

i=1 j=i+1

rE+E  rAE, +9.72E,

1 1 1
r A+ 9.72
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Zf:l Zj:."—l—]. % o E(A)
A(A+9.72)  A(A+9.72)

with E(A) = Z Z -

i=1 j=i+l
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Nuclear Saturation: computation

Specifications of microscopic simulation:

» One calculation per mass number.

» Relaxation & Exclusion: 300 discrete optimization steps starting from a
Kepler configuration.

» Pure Geometric Potential Energy: Exact pairwise summation:

A A
E(A)=> > %
i=1 j=i+1

Statistical Regression against AME2020:

» Mathematical Structure: Model(A) = —Aﬁfg(_';)z)

Let's compare this equation with AME2020 data

11



Binding Energy per Nucleon B/A (MeV)

Nuclear Saturation

!'!Iglll“ 1
i | l.!!?l!!l!”!mlm

-==”””!“””””'!ummmu

Experimental Data (AME2020)

Discrete 1/r Suite + Corr: Ky - E(A)/(A(A + 9.72))
(K1 =73.1886)

Discrete Yukawa Suite (Pur): K3 - Evue(A)A

T
100

T
150

T
200

(K7 = 16.385)
2512




Binding Energy per Nucleon B/A (MeV)

Nuclear Saturation
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QCD Confinement Sketch

Phenomenological Mechanism on a 3-Quark System (P1, P2, P3):

» Case 1 (Close Proximity): P; is close to P, and Ps, sitting deep in their
surrounding environment — The effective coupling constant for P; is
heavily reduced — Results in a weak attraction of (P1 and P»2) on Ps.

» Case 2 (Separation): Pull P; away from the system — P; exits the
immediate surrounding density of P, and P; — The effective coupling
increases — The restoring force increases directly with distance.
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Yang-Mills Millennium Problem: The Mass Gap and The
Renormalization Impasse

v f(x,%0)C%(y)
Emergence of the Bound State (A > 0): = S F(x, yn)CO(yn)
n=0 2D L

» Scale-Invariant Response: Due to the surrounding effect, adding an
infinitesimal energy to the vacuum yields the exact same spacetime
deformation as multiplying it by any scaling factor.

» Non-Collapse: Being independent of the energy multiplier, the structural
geometric response cannot vanish even when input forces approach zero.

» Conclusion: The mass gap A is proven as the invariant baseline threshold
of spacetime’s resistance to any non-zero energy distribution.

The Surrounding Regulation at Infinite Energies:

» Geometric Saturation: In the ultra-relativistic regime, surrounding density
caps spacetime deformations, leading to a structural saturation of the
local Lorentz boost.

» Natural Renormalization: This geometric ceiling automatically cuts off
UV divergences, replacing algebraic subtraction artifacts with a physical
mechanism. 16



Testing the Surrounding Effect with G

The Problem: Laboratory Measurements Disagree
» Discrepancy: GJiLA ?é GgipMm 75 GHUsT = AG/G — 2% 1074

» Surrounding Hypothesis: Each laboratory has a unique surrounding mass
and energy environmental density. Coupling constants depend directly on

: _ 1
this local layout: Gefr ox Surrounding valie

Proposed Earth-Based Experiment:

» Step 1: Perform a highly precise measurement of G in an underground
laboratory.

» Step 2: Move the exact same experimental setup to the surface and
repeat the measurement.

» Prediction: The surrounding environmental shift predicts a relative
difference up to 10~ *.

» Status: Call for collaboration. Technical specifications are fully available.
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Open Questions & Next Steps

Theoretical Open Frontiers:

» Neutron Star Equation of State (EOS): How does the surrounding
regulation modify the dense matter core limit?

» Nuclear Resonance: Can we derive new predictive shifts for underground
vs. surface nuclear resonance paths?

» Much more.

Active Calls for Collaboration:

» Experimental Validation: Dedicated teams to execute the surface vs.
deep underground G measurement protocol.
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Conclusion
Key Results

» First-Order General Relativity: Establishes G = G(environment),
providing a natural geometric alternative to dark matter and dark energy
at cosmological scales.

» Particle Physics: Extending general relativity to the subatomic regime
provides a unified framework that accounts for nuclear saturation and
resolves the proton radius puzzle through the surrounding-particle
structure.

» Yang—Mills Mass Gap: Suggests a clear geometric mechanism that may
provide a pathway toward resolving the Millennium Prize mass gap
problem.

» Broader Implications: A fundamental extension of general relativity is
expected to produce observable consequences across all areas of physics.
The results presented here illustrate several of these predicted
implications.

Contact & Research
» Email: frederic.lassiaille@outlook.fr

» Research Blog: https://1114113.sitel123.me/ 19



Thank you

Contact & Research Track:
» Email: frederic.lassiaille@outlook.fr

» Research Blog: https://1114113.sitel123.me/
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