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Abstract

It is widely recognized significant parts of leading-edge physics are at an impasse.
Perhaps it is time to re-evaluate long-standing inconsistencies and assumptions that
have become dogma but are erroneous and blocking progress. Newton's gravitational
constant G, is assumed a natural constant, having originated via Newton's notion of
gravity as radial force acting on mass in flat observer space. But Einstein showed gravity
due to curved space time with "mass” dimensionally c? remote from the observer energy
domain. Dirac stated (elementary) particles are “no more than electromagnetic energy
localized in observer space”. This suggests gravity is emergent at the particle scale by
spacetime curved in three dimensions. But Newton's assumed radial force is consistent
only with spacetime curvature in the two dimensions orthogonal to the radial, so how
can G, be fundamental? Do the different dimensionalities of Newton’s and Einstein’s
theories relate to the Dark Matter issue?

Describing the electron as a photon in a relativistic quantum loop localized by curved
spacetime enables derivation of an expression for G, giving a value within the empirical
uncertainty. The electron is posited as relativistic electromagnetic energy in dynamic
equilibrium between circumferential metric tension at the Strong Force scale and radial
electrostatic force, satisfying the Planck “Force Equality” premise. As historically long
suspected G, contains a numerical factor of c*, derived from the cgs units, in which it
was first measured, and a relativistic factor, «*3, which move the Planck scale into exact
correspondence with the electron parameters. General Relativity is shown a fundamental
femto-scale theory where the strong force in a metric curved at the particle scale is
manifest in observer space reduced by the classical “Large Number” of 5.7x10* and is
evident as gravity.

The expression obtained for G is supported by deriving the MOND constant and
the observed flat galactic star rotation velocity curves.

Resolving identified erroneous assumptions and inconsistencies will significantly
impact cosmology and particle physics and bring gravitational and electromagnetic
unification closer.

Keywords: Electron; Dark Matter; Planck Mass; Newton's G; Large Numbers; Quantum
gravity; Proton mass anomaly; MOND.

Introduction

Progress in fundamental physics has slowed substantially in recent decades with
new discoveries seeming increasingly minor and peripheral to fundamental issues. High
energy physics is well funded and vigorously pursued, but shows little recent progress
while a significant number of basic issues are routinely ignored, (e.g. how does the
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electron exhibit gravity? Why is the proton rest mass so much
greater than the electron’s? ). Why does physics drive to find
more high energy “resonances” that do not address existing
basic issues? Did finding the Higgs boson help to understand
and compute the rest masses of stable particles, or extend the
Standard Model to a new family of more massive particles? Or
address the Large Number issue? No. Physics is facing a
plethora of unresolved basic questions. Perhaps the lack of
real progress stems from entrenched erroneous assumptions
and ongoing failure to address and resolve conflicting
theories.

Newton's empirical constant G, arose with his 1687
gravitational equation [1], now outdated and long superseded
by Einstein's 1917 General Theory of Relativity, (GR) [2]. But
GR is incomplete as it lacks a connection to both G and the
atomic scale. Consequently, G, remains useful but is
theoretically unsupported so why is it still believed a
fundamental constant? The Planck scale of matter [3] is
conjectured to exist at a mass energy about 20 orders of
magnitude greater than the elementary particles, but this
factor depends on the value of G, an isolated and empirical
construct, so it is also theoretically unsupported at a
fundamental level. Cold Dark Matter, (CDM), is assumed to
exist although decades of searching have produced no
positive results, only myriad speculative articles, and it likely
does not exist [4]. Does the CDM problem arise from using
Newton'’s radial force equation to calculate masses of orbital
celestial bodies whereas Einstein's General Relativity (GR),
ascribes gravitational orbits to curved spacetime? GR has
survived all tests and is now considered proven but is not
connected to either G or particle physics. Consequently, as
gravity originates at the particle scale GR must be incomplete.
Logic dictates observer space gravity is a manifestation of
forces acting at the particle scale which, per Dirac, localize
electromagnetic (EM) energy and enable particle formation,
e.g. the electron. This should be the focus of our attention,
not the Large Hadron Collider (LHC), String Theory, Multiverse
conjectures or similar efforts that do not address these and
other basic issues, and which many still deem “intractable”.

Physicists are aware of these issues, but the standard
community approach of incremental progress via peer
reviewed journal articles is not well-suited to identify and
correct outdated and /or contradictory notions and erroneous
dogma. These problems are difficult, if not impossible to
address in a strongly competitive peer pressure “publish or
perish” environment, which has led physics into a speculative
morass [5] ("No problem can be solved from the same level of
consciousness that created it."-Albert Einstein).

The Planck Scale relation assumes

Newton's G, Fundamental, But Is It?
The pace of discovery in High Energy Particle (HEP)

physics has slowed to a crawl and all but stopped. This likely
presages the end for HEP but not perhaps for particle physics
in general. The LHC has produced essentially no results in its
search for another generation of particles to fill the large gap,
(the Hierarchy problem) [6], between those now known, e.g.
the Higgs Boson [7] at 125 GeV?, and the (conjectured) Planck
Scale at 1.2 x 10 GeV. Perhaps no particles exist in this huge
range, or perhaps the Planck scale is in error and the Higgs
boson is essentially the end of the line. Is that plausible? The
presently assumed Planck mass scale is defined as where the
fundamental forces are equal, (gravity, Electromagnetic,
Strong Force), with the Planck Mass M obtained by equating
Newton'’s gravitational expression ngGNMm/rz, [1] and the
Strong force Fs=hc/r?, i.e. hc/rZ:GNMpz/rz, giving

M = (h¢/G,)"™ (1)

But a presumed (Newtonian) gravitational force in the
observer domain and the Strong force within subatomic
particles are in different spacetimes, so how can equating
them be meaningful? The Planck scale is clearly problematic.
However, the notion of force equality must be valid for
elementary particle stability in femto-scale domains where
observer gravity and G, are essentially irrelevant.

It may be heresy but the answer to some outstanding
issues will not be found at the high energy extreme but at the
low energy scale of the electron. The electrostatic and strong
forces are equal within the electron (classically e/r? = ahc/r?),
which suggests a particle in dynamic equilibrium and
rotationally relativistic by a, where o'e?/r* = hc/r?, and with
the charge energy apparent to the observer reduced by the
relativistic rotation factor o (the fine structure constant). Is it
plausible this equality exists over the huge energy range from
the electron to the Planck scale? No, so if the Planck scale is in
error the problem lies with G,, the least certain of the Planck
relation parameters in eq. (1).

The Origin of Newton’s G

G, arose with Newton's gravity equation describing a
radial gravitational force in the observer domain between two
observer domain masses. It has long been replaced by
Einstein's General Relativity (GR), wherein gravity is described
as acting via curved spacetime. GR is a macro scale theory and
does not explain how gravity emerges at the particle scale,
and so does not contain a scaling factor that provides a value
for G,. With no accepted way to quantify gravity via GR,
Newton's G, remains part of empirical physics but is isolated
and unsupported® by theory. It is an outlying parameter
unrelated to the atomic constants and in this context is
suspect #1. GR shows the observer domain radial force
described by Newton's gravity equation does not exist. But if
GR is essentially correct how can G, be a natural constant as
dogma insists? It is a prime candidate for revision.

2Standard abbreviations are used for all quantities (e.g. GeV,
MeV, cgs, G,), and constants, (e.g. m, m, ¢ & h, etc)
®This is no longer believed true, See reference [8].
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The large number problem

Dirac introduced his Large Number Hypothesis (LNH), in
1937 relating the scale of the Universe to the mass of the
proton, obtaining a nominal factor of 10%° [8-10]. The
hypothesis retained G, as a natural parameter but implied it
was not constant and changed value with the age of the
universe. Another classical large number is given by the ratio
Strong Force (hc/r?), to classical gravity for the electron,
G,m./r*, evidencing a Large Number LN, unrelated to the
universe age [11].

LN = hc/Gm 2 = 5.7084 x 10 (2)

In contrast to Dirac’'s LNH, as shown below, G, is neither
natural nor a Universal constant and its value, and LN, are
highly dependent on the light velocity value ¢, in the units in
which G, was first measured.

A value for Newton's G, was first obtained by Cavendish
in 1798 when cgs' units were in vogue (with light velocity
€=2.9979 x 10 cm/sec), and it has often been noted the
fourth power of the numerical value of c in those units, (c say),
is very large, with ¢*=8.0773 x 10%. This number differs from
LN by a relatively small factor, about 706.7. As the Large
Number expression (2) contains a value for G it is likewise
theoretically unsupported at a basic level.

The electron is described [11] as a photon of free space
energy hc/r, wrapped o' times around the particle z axis to
form a spacetime curvature of mass energy o'mc? and
adopts a relativistic state where a volume expansion by o, (=
137), reduces the circumferential propagating energy by o'/
to a*’m_c% The expansion also reduces the radial charge
energy in the observer domain by a to ahc/r=e?/r with the
apparent radial mass reduced to m_ The total energy is
thereby preserved at zero, m_c*-ahc/r=0. Particle stability in
the relativistic rotating domain indicates o'm_c*-hc/r=0, with
the mass energy distributed in three dimensions. A radial
toward the observer is normal to a circumferential strong
force in spacetime curved in 2D and the circulating mass
energy is thereby evident to the observer decreased by o-#3c?,
appearing as a radial mass effect. The implied gravitational
attraction between two electrons thus differs only slightly
from the classical Large Number in eq (2) and weaker than the
strong force by

(ar?hRc?)? = 5.7071 x 10 (3)

Dirac stated [8], (circa 1928), that “all matter is no more
than localized electromagnetic (EM) energy”, now long since
proven by low energy electron-positron annihilation which
produces only EM photons, but EM energy only propagates
rectilinearly at light speed in vacuo. So logically the electron
must be EM energy localized by propagating rectilinearly in
spacetime highly curved at the particle scale. And exhibiting
mass due to propagation at a relativistic velocity close to c.
Newton's equation contains a gravitating mass term m?, thus
if m?2=706.7 as above, m=26.58, and the circulating relativistic
mass energy in each electron of rest mass m_is m ~ 26.58
m_c?, with each spin half component 13.58 m_c* at 6.791 MeV.

This is posited as a gravity quantum, (ch2 = 6.791 MeV);
which in a quantum loop relativistic by o gives a loop
energy of 35.01 MeV. Two spin-'2 electron loops each of
35.01 MeV form a circulating spin-1 photon of 70.02 MeV,
evident to the observer reduced by a to 0.511 MeV, the
electron rest mass energy.

The Planck scale

The notional Planck Mass scale [3], was introduced circa
1895. Updating the Planck mass value given in eq (1) where
G=hc/M_? with

G= hC/mez(O('ZBQZ)Z 4

shows the “Planck Mass” an energy o®’m_c* ~ 13.582
MeV, the relativistic photon energy propagating
circumferentially within the electron. Consequently, there is
no ‘large gap’ in particle energies and the "hierarchy problem’
no longer exists. The Planck force equality criteria is satisfied
within the electron as observer domain gravity is just a
manifestation of the circumferential Strong Force at the
particle scale, and GR, Newton's G, and electrodynamics are
connected via the nominal scaling factor (a%3c?)%

Due to not understanding the true nature of gravity,
Newton's G, although useful, is neither fundamental nor
natural. The gravitational effect between two electrons arises
from the circumferential strong force reduced by a scaling
factor (or¥3c®)? essentially the Large Number, providing a
direct connection between the curved spacetime of GR (at the
femto-scale), and the EM photon circulating within the
electron.

Relation (4), G » hc/m *(a®?c?), gives a numerical value
for G just outside the empirical CODATA uncertainty of G. If
the energies circulating in the electron’s two quantum loops
cross couple, a small mass adjustment factor' of 1.00013725
is obtained, giving the empirical value of LN, and a gravity
quantum,

m,c? = 6.792131227 MeV (5)
and a slightly revised expression for G,
G,, = hc/@m ) (6)

giving a numerical value within the CODATA empirical
standard uncertainty at G =6.67384.+ 0.00080.

G, = 6.674273033 x 107" S| Units (7

Does Dark Matter Exist?

Cosmological observations seem to show an unidentified
source of mass pervades the Universe as the motion of stars
orbiting in the outer regions of galaxies do not appear to
follow Newtonian dynamics with the mass of orbiting matter
too low by a factor of about 5.2 as computed from other
observational data; i.e. the measured radii and velocities of
stars orbiting in outer regions of galaxies, with expected
masses estimated by observed star parameters. The notion of
Cold Dark Matter (CDM) was invented to solve this “low
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observed mass” problem and the search for it has been
ongoing for some time, almost a century, with absolutely no
trace to be found, out in deep space, in deep underground
mines, nor anywhere else. The lack of any physical evidence
for a "dark matter” particle has caused some to wonder if it
really exists [12], and if it does not what is the problem? An
attempt to resolve the problem was made with the
introduction of MOND theory, (Modified Newtonian
Dynamics), but was not successful. The search continues
(Charlie Wood, Quanta Magazine Nov. 27. 2019), but it is
becoming clear the solution to the CDM issue will probably
not involve a new particle.

The electron is described above as a single spin-1 photon
localized in space as two orthogonal relativistic spin-'2
quantum loops with the particle relativistic volume expanded
by 1/a and each loop two dimensional and expanded by o2,
The total particle mass energy in three dimensions is o'm c?
but the circumferential mass energy via which Newton’s G, is
derived is a™”? less at a®?mc? The circulating relativistic
energy is orthogonal to all particle radials and evident to the
observer reduced by a*c?to m_. A similar factor applies to
nucleons, and the mass of objects measured along a radial
will thereby evidence a mass lower by o' about 5.1560,
compared to a total mass value derived via non-radial
measurement. In contrast to Newtonian dynamics, General
Relativity (GR) describes masses in gravitational orbits as
propagating rectilinearly in curved spacetime, and not radially
attracted. For objects in gravitational orbits this implies a total
mass greater by o than deduced using Newtonian dynamics,
i.e. the observer perceives objects in unaccelerated
gravitational orbits propagating as though centrally attracted
by an effect of magnitude GMa"*m/R?, which does not exist.

It is concluded CDM does not exist and the problem
arises from using Newton's gravitational expression to
calculate the mass of objects orbiting galaxies by propagating
rectilinearly in curved spacetime.

Current values for the Universe composition give normal
baryonic matter at 4.6%, Cold Dark Matter (CDM), at 24%, and
Dark Energy (DE), at 71.4%. But if CDM does not exist and
normal matter is low by 5.156, then the normal matter should
be 23.72%. However, 23.7% and 71.4% only add to 95.1%, so
both normal matter and DE values should be increased by
1/0.951=1.0515, giving DE=75.08% and Normal baryonic
matter=24.92%.

The Proton Anomaly

How does the Proton mass energy at 938.272 MeV relate
to the previously described electron mass energy
configuration? The volume of both the electron and proton
and their charge states are determined by each particle’s
relativistic state, an expansion by o' for the electron and a
contraction by a for the proton. The observed mass of each
particle is determined by the spacetime curvature that
localizes its energy. With their charges equal, and the same
value of G applicable to both particles, a similar energy
configuration must exist for both. As above the electron

consists of two spin-2 components each of 6.791 MeV, the
posited unit of quantum gravity, and o 6.7921 MeV = 930.76
MeV, close to the CODATA proton rest mass of 938.272 MeV.
This suggests the proton [13] is a single spin-'2 quantum in a
highly relativistic state, with a volume contracted by o' = 137
while the electron volume is expanded by 137. The opposite
and equal volume changes generate equal but opposite
charge values. Consistent with current theory all but 0.724%
of the proton mass is relativistic.

The empirical gravitational constant G, is obtained via
normal matter composed mostly of protons and neutrons
with the same gravitational quanta existing within all particles.
If the 6.791 MeV noted above is a gravity quantum it should
relate to the proton. A particle volume change by a suggests
a relativistic single quantum component with energy
distributed nominally as chz(a’2/3.or2/3.oﬂ/3). The fractional
power terms presumably relate to the fractional charges
assigned to quarks, but these would only be evident in the
near field of protons and obviously not separable. Including
derived cross coupling factors gives a proton rest mass in full
agreement with the CODATA value.

The electron volume expansion as described shows a
particle in dynamic equilibrium between its mass and charge
energies, m c’=ahc/r=e’/r. But this is not true of the proton
as the apparent mass is greater than the circulating energy
necessary for dynamic equilibrium. A possible solution to this
problem exists if the proton energy propagates inside a closed
to roidal event horizon and is therefore not in observer space,
although located within it, with the circumferential energy
curvature reversed and its relativistic state thereby appearing
inverted on passing through the event horizon. In short, the
greater mass (and proton circumferential curvature) due to an
apparent volume reduction of a is due to a volume expansion
of a’' inside its event horizon.

Understanding the MOND Constant

Support for the posited expression for G, is obtained via
the MOND constant at 1.24 + 0.14 x 10" m/s?, [14,15]. The
observed flat rotation curves for stars orbiting in the outer
region of galaxies are also obtained consistent with the
proton being a single quantum loop.

Erroneously believing gravity radial force in the observer
domain historically resulted in the gravitational attraction of a
masses M and m, (F =G Mm/R?), being equated with a
centripetal force (F=mv?/R), on a mass m orbiting at velocity
v, giving an invalid equality for an orbiting celestial body.
With the advent of the GR it is now known stellar objects
orbiting galaxies propagate rectilinearly and un-accelerated
in curved space-time, and the assumed force equality is
incorrect.

With GN:hc/(qugz)2 differing from the classical
dimensions of G, by c*. To obtain an equivalent expression
the invalid equality requires a dimensional adjustment; by
dividing mv?/R by ¢* giving

G,Mm/R? = mv?/Rc* (8)
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For rotating mass systems classically constrained by a
force, but not gravity, the centripetal acceleration is v?/R. As
above, this does not apply to gravitationally constrained
systems where the orbiting mass is not radially accelerated.
But an uninformed observer might unknowingly measure the
apparent acceleration as in (8) i.e. v3/Rc*.

Orbital propagation of matter in curved space-time
occurs not only in cosmological systems but also at a particle
scale as described herein for both the electron and proton as
electromagnetic (EM) energy localized by rectilinear
propagation at a relativistic velocity in highly curved space-
time of closed geometry at the femtometer scale. For quantum
energy circulating within the proton a propagation velocity
v=c(1-0%3)"2 ata posited orbit radius of rp=0.8629 femtometers
(fm) [16-19]. With these parameters, although the circulating
energy is not radially accelerated, a numerical value for the
apparent_classical acceleration v2/R¢?, can be calculated,

c(1-0P)/r ¢t = 1.2408 x 107 9)

This compares to the MOND constant as given above.

For particle stability the localizing effect maintaining the
EM energy at the proton radius must have a quantum
efficiency of unity, diminishing with increasing radii as 1/r.
This attractive effect acts at the strong force scale within the
particle rotating frame and as with the electron and proton is
reduced to a gravitational effect in the observer domain.

Flat rotation orbital stelar velocity curves

For a large body containing N protons the local
gravitational attraction is greater by N and decreases with
radial distance from the body as 1/R2. The effective quantum
efficiency of the gravitational field will remain unity only out
to a radius of R=N1/2rp. For example, with N=10%, (a mass of
1,674 kg), at r=1015rp, (about 0.86m), the gravitational field of
the body will have decreased by 10* and the aggregate
interaction quantum efficiency with other matter will have
declined to unity, the same as at the proton radius. Beyond
this critical radius the gravitating mass has insufficient
gravitational field quanta to maintain the 1/R? decline and a
field transition will occur.

At the transition radius the classically apparent angular
acceleration will be as in (9), the same value as empirically
determined for the MOND constant, where the rotational
velocity curves of stars diverge from decreasing as 1/R? and
become flat.

The above describes the proton as a single relativistic
quantum loop, which must rotate about a tangent to tracing
out a toroidal envelope. The toroidal relativistic energy
configuration evident in the observer domain is posited above
as m ¢ (a*.o.a'”), but the single loop is essentially planar
and thereby the relativistic strain which forms the gravitational
field is essentially one dimensional, linear and parallel to the
tangent about which the energy rotates. This strain decreases
as 1/R for each particle and in conjunction with similar strains
from a multitude of randomly oriented protons as in a
macroscopic body causes the gravitational field to decrease

as 1/R? until the transition field level is reached, after which
the field decreases as 1/R.

At radii beyond the transition level the gravitational
interaction as in (8), with GN:hc/(mqu)z, becomes,

[hc/(m ) IMm/R = mv?/R¢! (10)

Which reduces to an expression independent of R and m,
i.e. [hc/(mqu)Z]Mw:vz/g“, and re-organized shows a flat orbital
velocity at all distances beyond the field transition radius.

v = [he/m M) (1)

The gravitational field change is not limited to orbital
systems and the gravitational attraction should change, from
decreasing as 1/R? to decreasing as 1/R, for static masses of
any scale.

Conclusion

Several inconsistencies and erroneous assumptions are
resolved enabling progress in both particle and astrophysics.
Logic indicates Newton's gravity expression is fundamentally
invalid with a value for G, deduced based on the electron as
a single photon localized by rectilinear relativistic propagation
in highly curved spacetime. The derived Large Number gives
a direct connection between electromagnetics and General
Relativity, now expanded to include the particle scale. The
Planck force equality conjecture relates to the stability of
elementary particles. A derived gravitational quantum energy
based on the electron enables a proton rest mass energy
determination within the CODATA uncertainty. The Dark
Matter issue is addressed by a conjecture without requiring
new particles or forces.

These realizations may enable the resumption of
significant progress in Physics.
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o*3/2 x 0?/2 = a'%3/4. The initial coupling reduces the circulation by a which due to curvature inversion at the event horizon is evident as (1-a)".
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