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.
PHYSICS RESEARCH PROGRAM

Exploiting as much as possible the Bohr’s correspondance
principle to find the most can be done from a classical
perspective to contribute to the development a Unified
Theory of Physics using a paradigm governed by the
central limit theorem and predicting the emergence of a
modified Newton’s law to provide new insights to bridge
the gap between classical and quantum concepts and
interpretations of the physical laws and their predictions,
trying to build bridges between the different major trends
currently under investigation and development.
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BIOMEDICAL RESEARCH PROGRAM

The central limit theorem approach has already
been successful in my neuromotor control
research program leading to the developpement
of a Kinematic Theory of human movenents that
can be applied in various fields like neurosciences,
cybersecurity, pattern recognition artificial
intelligence, robotics, etc...
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Kinematic Theory : System Modeling

Modeling upper limb control

Stimulus

DU(t-to)I /\-
- Black Box —

Command. NMS
Convolution
of an infinite
number of
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Kinematic Theory : mathematical proof

e Mathematical proof based on the Central Limit
Theorem

e Convergence of the NMS impulse response towards
a lognormal profile

Neuromuscular system
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Lognormal Velocity Impulse Response
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The basic primitive of human neuromotor control, its
« hydrogen atom » from which a whole periodic table of
movements can be described and analysed.




.
CONDITIONS FOR MODIFYING GRAVITY

If Newton’s laws have to be modified, the
resulting modified gravity shall be an
emergent, universal, scale independent
paradigm directly embedded in Einstein’s
General Relativity theory

(no adhoc plug-in)
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CONDUCTING THREADS

AN ANALOGY BETWEEN EINSTEIN’S GR LAW
G, =KT,,
AND BAYES’S LAW

PG, /T »=PT,k, IG PG)
( uv ,uv)_ ( J72% ,uv) X P(T V)
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and using the Central Limit Therorem
projected in a curved spacetime
to incorporate the probability of presence of a given
amount of energy momentum at a given spacetime
curvature to predict the emergence of a Modified
Newton’s Law of gravitation

Plamondon, R., (2021) What does the Central Limit Theorem Have to Say About General Relativity?, in Quantum
Theory and Symmetries, Proceedings of the 11th International Symposium, Montréal, Canada, , Paranjape, M.B.,
MacKenzzie, R, Thomova, Z., Winternitz, P., WitczKrempa, W., (EDS), Springer, CRM Series in Mathematical Physics, 503-

511.
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THE EMERGING FIELD
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TYPICAL RESULTS >35dB

Rotational Velocity of :C-u7122

X Measured velocity from Sofue database
160 http:/iwww.ioa.s.u-tokyo.ac.jp/~sofue/smd2018/ |-
s arfc Levenberg-Marquardt optimization

140 - .
120 - i
E 100 - .
£
—
= 80 JT T Gal =0.253 kpc .
> Bituitial ~0.707x 10 Mg/ kpc
60 Mg, =0.179x 10" M -
VIE . =137.5km /s
40 SNR =36.1 dB -
20 ¢ .
0 (Frolm Réjean Plamonul'.ion: '500 Galaxiu:.-\? that Rotate Thanﬁ(s to Baryonic DaTk Matter")
0 5 10 15 20 25 30
0 r [kpc] POLYTECHNIQUE
g, MONTREAL

e REJEAN PLAMONDON, CAP 2024 MEETING, LONDON, ONTARIO, CANADA



THE EMERGING POTENTIAL
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THE EMERGING POTENTIAL
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The erfc metric

1+ m(jM erfc (ij codt’ —| 1+ 27[(2;M erfc(ij dr’ —r’d@* —r’sin” 0d ¢’
oc, J2r J2r

-1

ds”

ocC,

This diagonal metric is a solution to the Einstein’s field
equations for a spherically symmetric system from r=0 to r=co .
There is no null vacuum solution. Moreover, the relativistic
tensors RW ,GW , the Ricci and the Kretschmann scalars, all
extend from (O <r <oo without any singularity.

ALQ Plamondon, R., (2018), General Relativity: an erfc metric, Results in Physics, 9, 456-462.
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ERFC vs MINKOWSKI

Whatever thevalueof O at y = o0

- - - -1

do? =| 14 Y2EOM ) 2 g 1y NETOM - G 2402 2 in? 0d g
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Equivalent to a Minkowski metric if:

5 N2 GM
c, —C,C,+ =0
o
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3.2.1The real solutions A >0

C,t,

. _C_d+\/i_\/27zGM
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3.2.1The real solutions A >0

C,t,

where the ¢,,component can
be seen as the speed of light

> with respect to a fixed space-
time and the ¢, component as
a spacetime expansion.
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The Doppler Hubble constant

v

gal

=H

0 Doppler D Mpc

2%

where [/ > =74.42(.02) (km/s - Mpc)

0 Doppler — 326MpC
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A Cosmological model

Hypothesis: the erfc potential is a source of baryonic matter

energy density, describing the total energy available in the
Universe:

/0\ /G\

=1—erf
\\/_r/ \\/_r/

where Q2 ,Q ,Q, are the dimensionless densities, with €2 +€)  representing the total

Q +Q +Q =erfc

baryonic energy available in the universe and €, the curvature density parameter.
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e
Evolution of the erfc universe

An erfc potential cosmos
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The Doppler vs CMB Hubble constant

1/4

HODoppler (06827) — HOCMB
74.42 55 L 0.909 = 67.64 X1/
Mpc Mpc

Aipy =1.0951x 107°m™
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.
BIG MYSTERIES SURVEY

Among the ten foundational and
controversial topics in contemporary physics,
as reported in the large-scale survey
conducted through the American Physical
Society’s Physics Magazine in 2024-2025,
stands the Quantum gravity problem, the
unification of quantum mechanics with

[ J
gravity.
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Quantum Gravity

Uniting quantum mechanics with gravity is one of the hardest problems facing physi-
cists. So your last question, for extra credit: which is the best candidate for a theory of
quantum gravity?

String Theory/M-Theory (replacing
point particles with extende 19%
objects in higher dimensions)

Loop Quantum Gravity (quantizing 13%
areas and volumes in spacetime) '

Causal Sets (Discrete spacetime

atoms, only connected by causal 3%
relations)
Hofava- Lifshita Gravity (breaking 1%

speed of light limit at high energies)

Causal Dynamical Triangulations

(ghuing triangulated space in 1%

layers of time)

ﬁ:méggcfrifzet {){gl::iigﬂns‘fales) 5%

Gravity is not quantum 18%

Other 11%

No opinion 29%

FIG. 11. Big Mysteries Survey (1,675 respondents): Which candidate is most likely to provide a

theory of quantum gravity?

Which is the
best candidate
for a theory of
quantum
gravity?
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ROAD MAP

1-The Unifying Nature of the erfc Metrics

3.1 The vacuum solution

3.2 The far distant gravitational solution
3.2.1The real solutions
3.2.2 The null solution
3.2.3 The complex solutions

2-Emergence of the Wave Particle Duality and a Static
Schrodinger Equation

3- Concluding remarks: the hidden variable o
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ERFC vs MINKOWSKI

Whatever thevalueof O at y = o0

- - - -1
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Equivalent to a Minkowski metric if:

5 N2 GM
c, —C,C,+ =0
o
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The complex solution A <0

¢ N2rGM g
4 o}

A = 0

o S V27GM ¢
I -+

thl,2 2
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3.2.1The real solutions A >0

C,t,

where the ¢,,component can
be seen as the speed of light

> with respect to a fixed space-
time and the ¢, component as
a spacetime expansion.
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3.2.2 The null solution A =0

Cit
d'A 27GM &2 AIN27GM —
= : — 0 = 2 :4 27Z-Rschwarchild
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Emergence of a complex spacetime

~_  +c t
~_ d i
+i +1
-
+ir +r
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One key feature of the erfc potential

GM G /0 Iref
9) — _2 p [ref —
€0 G Pip

b/ POLYTECHNIOUE
10' o - T REJEAN PLAMONDON, CAP 2026 MEETING, OTTAWA, ONTARIO, CANADA M“NTREAI-



.
ROAD MAP

1-Incorporation Probabilities in General Relativity
2-Emergence of a Modified Newton’s Law
3-The Unifying Nature of the erfc Metrics

3.1 The vacuum solution

3.2 The far distant gravitational solution
3.2.1The real solutions
3.2.2 The null solution
3.2.3 The complex solutions

4-Emergence of the Wave Particle Duality and the Static
Schrodinger Equation

5- Concluding remarks: the hidden variable o

b/ POLYTECHNIOUE
m' o - ° T REJEAN PLAMONDON, CAP 2026 MEETING, OTTAWA, ONTARIO, CANADA M“NTREAI-




e
The complex solution A <0

An 1nterresting special case:

c; ~N2xM N N22GM

Pip = Cy
G o o
. \2xGM 1 i3
Com T =Cy| 7T
o 2 2
. N22GM L1 i3
Cona T —Ca| 57
o 2 2
| Two complex conjugate versions of a photon coexist in this
= spacetime representation.
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The Complex Solution A < (
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e —
The complex solution A <0

The photon velocity is always limited to ¢, in the
real, the virtual and the complex planes but it has
two virtual complex conjugate components that
both cancel once projected in the real spacetime.
In accordance with the superposition principle the
two particle components exist in both states
simultaneously.
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e
The Young experiment

Looking at the red instantaneity plane, one can see that if there is
no measurement, the twin photons live in the complex spacetime.
Summing up the two components make the two virtual
components to collapse instantaneously along the real axis. This
representation provides a simple explanation to the Young two slit
experiment. If there is no measurement the twin complex photons
can go virtually through both slits, and they collapse as a single real
particle in the real interference plane.
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R RRRRRRRRRRRRRRRRRRDRDDDR
A static Schrodinger equation for a test mass

N2rGMm,,, \/\/27Z'GM B c > \/\/27Z'GM B c

1 i 1 i
—+ =m, ;| —+
o 2 ¢, 2 ¢, o 4

G 4 test

L2xGMm, |1 i \/\/ZEGM_cj a1 \/\/ZﬂGM_cj
o 4 R S o 4

o 2 ¢
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A static “Schrodinger-like” equation for a test

Mass Hy, =Ly,
Hyy_ =Ly

which link the classical Hamiltonian of a test particle at rest in
a constant gravitational potential to its total mass energy
weighted by complex functions that can be analogically
interpreted as the wave functions associated to a test mass in
the virtual plane and that obeys a static Schrodinger-like

equation.

B
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Definition of a measurement A < ()

Making a measurement, that is summing up these two
equations, provoques the collapse of the virtual wave
function:

\N22GMm,,,
o

H1+H2:Ht0t: :E1+E2:Et0t:m Cc%

test
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TAKE HOME MESSAGE #1

A modified Newton’s Law
automatically emerges
from General Relativity
when the probability of presence
of the energy-momentum density
is taken into account into Einstein’s equation.
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TAKE HOME MESSAGE #2

This modified Newton’s Law

GM [ ot
) — cX
g(r) - p\ 2

is characterized by an emergent Lorentz’s scalaro
that defines the intrinsic reference proper length
of any massive system
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TAKE HOME MESSAGE #3

The emergent modified Newton’s field
relies on an erfc potential

B (\/;\ (\/;\ o
D,,.(r) = GM\\/EG) GM\\/EG)erf[\/Er]

that incorporates
a constant reference component
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One key feature of the erfc potential

One key feature of this model is that it relies on the
existence of an intrinsic emergent physical constant
O , astar-specific proper length that scales all

its surroundings and plays the role of a hidden
variable to link classical and quantum mechanics
concepts.
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One key feature of the erfc potential

In the present complex solution context, O can be seen as a
measurable local hidden variable that allows to integrate
general relativity, nuclear physics and quantum mechanics.
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.
WORK IN PROGRESS

In the present complex solution context, O can be seen as a
measurable local hidden variable that allows to integrated
general relativity, nuclear physics and quantum mechanics.
Once the Hamiltonian and energy functions will be replaced by
their corresponding operators it will raise numerous questions,
provide numerous solutions to which experts in the
corresponding fields could provide new interpretations.
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WORK in PROGRESS
No quantification yet (Theory Canada and CAP 2027)

Links with the standard model?

Too many intuitive educated guesses?

Mostly provide postdictions not predictions...
Numerous analogies with current big mysteries
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.
WORK in PROGRESS

No quantification yet (Theory Canada and CAP 2027)
Links with the standard model?

Too many intuitive educated guesses?

Mostly provide postdictions not predictions...
Numerous analogies with current big mysteries
Challenge: unifying without defying but simplicity must
prevail.

“Pluralitas non est ponenda sine
necessitate”(Occam Rasor)
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