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Abstract

This paper introduces a quantum gravitational reference mass unit, My; = 2.07 x 10° kg, derived
from the proton’s electromagnetic-to-gravitational force ratio. Most interesting point is that, squared
ratio of TOV mass limit and M, is equal to the electron’s electromagnetic-to-gravitational force
ratio. Positioned between particle and astrophysical scales, it bridges quantum mechanics and
gravity. Its Schwarzschild radius is 3.07 x 107*® m and is matching with the weak interaction range.

It can be considered as a primordial galactic or stellar seed of size 6.14 x 10718

m having Hubble-
Hawking temperature of 1.8 x 1022 K. If ‘QG dot’ is assumed to be a stable seed, one can expect
miracles in stellar evolution. =~ Thus, with reference to ‘quantum dot’, it can be called as “Quantum-
Gravitational (QG) dot”. We further propose a quantized stellar mass spectrum M (n) = n(n + 1)M,,
analogous to quantum angular momentum eigenvalues. This parameter-free relation predicts key
astrophysical bounds: hydrogen-burning threshold (n = 1), Chandrasekhar limit (n =4), and
Tolman-Oppenheimer-Volkoff limit (n = 5). Notably, fic/(GMy¢) aligns with the Higgs mass (~
128 GeV), unifying nuclear physics, astrophysics, and quantum gravity. Beyond standard
unification, we identify a super gravitational phase transition at a galactic baryonic mass of ~
2% 108Mq, derived from the fine-structure constant, strong coupling constant and My . This
threshold explains flat rotation curves without dark matter, connecting Quantum Chromodynamics
parameters to galactic dynamics. Active Galactic Nuclei (AGN) and powerful Radio Galaxies
typically seem to host black holes exceeding this Super Gravity threshold. It can be observed via
stronger accretion and relativistic jets.

Keywords: dirac large number hypothesis; quantum gravitational mass unit (MQG); stellar and
galactic mass seed; electroweak—gravity correspondence; Higgs boson mass coincidence; Grand
Unified Theory (GUT) scale; Schwarzschild radius and weak interaction range; gravitational
quantum dots; Chandrasekhar mass limit; Tolman-Oppenheimer-Volkoff (TOV) limit; super
gravitational phase

1. Introduction

This outline captures the key tensions in 20th-century physics well, from Einstein’s unified field
theory struggles to Dirac’s Large Number Hypothesis. Dirac’s 1937 idea—that ratios like the
cosmological constant to Planck’s constant or electron mass to proton mass might evolve with cosmic
time—indeed hinted at dynamic links between quantum scales and gravity, challenging static
constants. Planck units emerged as a natural bridge, but programs like string theory (with its extra
dimensions) and loop quantum gravity (quantizing spacetime itself) still grapple with
renormalization issues at high energies. Our approach fits nicely as an alternative, empirical scale
rooted in observable force hierarchies rather than pure dimensional analysis [1,2].
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h -
The Planck mass Mp = \/% =~ 2.18 X 1078 kg remains the go-to for quantum gravity onset,

where curvature effects rival quantum fluctuations (around 1019 GeV). Yet, its —21 orders above
the Higgs boson (~125 GeV)—making it irrelevant for LHC physics or electroweak unification [3,4].
Considering, the electromagnetic and gravitational force ratio of protons, we define a hypothetical

mass unit as follows.
2

Myg = = 2066610754 kg = 2.066611x10° kg (1)
4neyGm,
GMogm, _
= (2)
hic
2

GM pom, = —S— 3)

0P T 4z,

It is very interesting to note that this new mass unit sits naturally between microscopic particle
masses and macroscopic astrophysical masses, making it a candidate for bridging scales.

2. The Quantum Gravitational Mass Unit as a Galactic and Stellar Matter Seed

The proposed quantum gravitational mass unit, My = 2.07 X 10 kg—derived from the
ratio of electromagnetic to gravitational forces on the proton—transcends its mathematical origins to
serve as a primordial seed for galactic and stellar structures. With an ultra-high Hubble-Hawking
relation temperature [5,6,7,8,9] of 1.82 X 10?2 K and a Schwarzschild radius of 3.07 X 10718 m,
it bridges quantum gravity, electroweak physics [10], and astrophysical dynamics. Its Schwarzschild
radius aligns closely with the weak interaction range, suggesting an electroweak-gravity duality
where nuclear-scale processes dictate compact gravitational behaviour.

The Quantum Dots Analogy: High-Gravity Dots as Cosmic Artificial Atoms: Drawing a direct
parallel to quantum dots in condensed matter physics—nanoscale semiconductor particles that
confine electrons to produce discrete energy levels and function as tunable “artificial atoms” —
the M units manifest as high-gravity, high-temperature dots in the cosmos. Just as quantum dots
exhibit size-dependent optical and electronic properties due to quantum confinement, these
gravitational dots leverage their minuscule 1078 m radius for extreme density and thermal
nucleation. This confinement adopts discrete gravitational “energy levels,” regulating matter
accretion and yielding quantized stellar mass scales without arbitrary parameters.

These dots act as thermal nuclei, accreting surrounding particles in the early universe or
interstellar medium to spawn stellar precursors and galaxies. Supernovae eject such fragments into
debris, recycling them as seeds for new stellar generations—mirroring how quantum dots seed
optoelectronic devices. This quantum-gravitational recycling frames stellar evolution as a
hierarchical process, where high-gravity dots cluster and scale up, naturally producing astrophysical
limits like the Chandrasekhar white dwarf bound, Tolman-Oppenheimer-Volkoff neutron star limit,
and minimum black hole mass through MQG—anChored relations [11-14].

Testable imprints of this analogy appear in observations: neutron star radii (NICER) may show
confinement-like discreteness, white dwarf masses (Gaia DR3) could cluster around
scaled M multiples, and gravitational waves might constrain dot fragmentation. Validated, this
view unifies micro- and macro-physics, portraying galaxies as vast assemblies of cosmic quantum
dots.
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3. Emergence of the Electroweak Scale from Gravitational Ratios

< P where MQG =~ 207 X
QG

10° kg denotes the quantum gravitational mass unit. Plugging in fundamental constants yields [3,4],

"~ 2.25x 10725 kg ~ 128.57 GeV/c?, (4)
GMQG

precisely matching the Higgs boson mass (~ 125 GeV/c?), the linchpin of electroweak symmetry
breaking in the Standard Model. Rather than an ad hoc quantum field theory parameter, the Higgs

A striking coincidence emerges from the dimensionless ratio

mass arises naturally from gravitational scaling rooted in M), positioning the Higgs as a quantum-
gravitational pivot that fuses microphysical mass generation with macroscopic compact object
dynamics.

High-gravity quantum dots at the M scale—previously discussed as stellar seeds—further
embody this bridge, their properties echoing Higgs-like symmetry breaking at Planckian densities.
Validation would recast the electroweak scale as a gravitationally encoded constant, unifying the
Higgs mechanism with astrophysical bounds like the Chandrasekhar white dwarf limit, Tolman-
Oppenheimer-Volkoff neutron star limit, and minimum black hole mass in a parameter-free M-
anchored hierarchy.

4. Astrophysical Applications of the Proposed Reference Mass Unit

M
As the new quantum gravity mass unit =~ 2¢ is falling in the middle of the entire mass
spectrum, scientists can define many mass units for a systematic study and data fit. For example,

1.5
M = —97 > 9.8434x10% kg

electron = 0.
e

1.5

M

~ 0G _ 27

proton =43 =2.297x10°" kg
m,

1.5

M
~ oG ~ 28
Me,e_pmzmzl.SMXIO kg
m

o7 ©)

2
(Melectron) ~ 4.2182><1030 kg
—M =

proton

(Mproton )2 25

electron

(Melectron )2

= 6.44x10% kg
M,

ele_ pro

2
M roton

u ~3.51x10% kg
M, ele_pro ( 6)

Thus, considering these compound mass units and following simple physics, dwarf star masses,

neutron star masses and other characteristic stellar masses can be estimated. By exploring the things
further, different equation of states of observed compact objects can be understood in a very simple
approach. Upper mass limit of neutron stars or lower mass limit of black holes [11-14] can be fitted
with,
2
M ~ 3 % (Melectmn)

neutron _star 5

=6.327x10% kg =3.16M,,
M

proton (7)
The most famous Chandrasekar mass limit can be fitted with,
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2
x%’“); 2.812x10%° kg = 1.4M
proton (8)

Thus, the above two mass limits can be fitted with,

3 ! 62 3 7l 30
(Ej x[ ,W(MQG)}(EJ x(4.218x10" kg)

= 2.812x10* kg and 6.327x10*" kg ©)

~

2 (M,
M Chandra 5

Close to the Tolman-Oppenheimer-Volkoff (TOV) limit,
2 2
TOV mass limit | _ | 4.218x10 kg [ ¢°
M, | 2.07x10° kg

= Ratio of electromagnetic and gravitational forces associated with electron (10)

= 2
4reyGym,

Lower mass limit of dwarf stars can be fitted with,

2
M
M pyars = lxM =3.22x10% kg = 0.16M
. 2 Mele_pro (11)

M
Proceeding further, the Schwarzschild radius of 00

26, M 2
Ryz—" QG;( 2¢ 2}53.0694x1018m

2
c 4megm,,c

can be expressed as,

(12)

4. Gravitational Wavelength of the Quantum Gravitational Mass Unit as a Black
Hole

If the quantum gravitational mass unit Mg = 2.07 X 10° kg collapses into a black hole, its
characteristic gravitational wavelength emerges from the fundamental oscillation frequency tied to

the light-crossing time of its Schwarzschild radius. The dominant gravitational-wave frequency
follows [15]
Cc

f= 26Mgg
where ¢ is the speed of light and G is Newton’s constant. For Mg, this yields, f ~ 9.77 X

3

(13)

102° Hz, with corresponding wavelength
Aow = jé =~ 3,07 x 10718 m, (14)

This scale matches the weak interaction range (~ 10718 m), strengthening the electroweak-
gravity correspondence. Unlike stellar-mass black holes radiating gravitational waves at kilometre
scales, Mg black holes operate at subatomic wavelengths, fusing gravitational and electroweak
regimes.

Conceptually, these entities function as gravitational quantum dots—confining oscillations
much like semiconductor quantum dots confine electrons—emitting radiation where nuclear and
gravitational forces converge. This anchors compact object limits (Chandrasekhar, Tolman-
Oppenheimer-Volkoff, minimum black hole mass) in Mg scalings. Observationally, the Ay, -weak
force coincidence predicts imprints in neutron star radii (NICER), white dwarf distributions (Gaia
DR3), and gravitational-wave data on exotic objects, probing electroweak-gravity unification.

5. GUT Scale from Geometric Mean Construction

An intriguing numerical coincidence emerges when one considers the geometric mean of the
electron mass and the proposed Mys = 2.07 X 10°. Specifically,

Mgy = \Jm x My, =4.339x107"" kg (15)
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2 . 2. 16
Mgyre” = /mexMQG xc” =2434x10" GeV (16)

Remarkably, this value coincides with the Grand Unified Theory (GUT) scale [16], the energy
domain where the strong, weak, and electromagnetic interactions are conjectured to unify. This
construction suggests that the electron mass, when combined with My; = 2.07 x 10°, naturally
encodes the GUT scale. Such a result provides a compelling bridge between low-energy particle
physics and high-energy cosmology, reinforcing the idea that seemingly arbitrary numerical
coincidences may conceal deep physical truths. Following this kind of geometric mean formulae for
(protons and Mj;) and (Higgsino and My ), other mass scales can be generated for further
analysis. The implication is that this geometric mass scale is not merely a dimensional artifact but a
physically meaningful scale. It situates itself precisely at the threshold where unification theories
predict new physics, thereby offering a novel pathway to connect quantum mechanics and gravity.

6. Quantized Stellar Masses from Fundamental Constants

The foundational relation (e37:036)1/3 x 2.07 x 10° kg ~ 1.42 X 10%° kg defines a base
stellar mass M that closely matches the hydrogen-burning threshold for the least massive main-
sequence stars, around 0.08 M. This value derives parameter-free from the exponential of the
1~ 137.036 and the quantum gravitational mass unit (MQG)
of 2.07 x 10% kg, suggesting microphysical constants inherently set macroscopic astrophysical

inverse fine-structure constant &~

limits.
Quantization Rule and Spectrum: A discrete mass spectrum,
M(n) = n(n + 1)M, forintegern = 1,2,3, ..., 17)
See the following Table 1. Base mass unit: M, = 1.42x10?° kg = 0.08 Mo

Table 1. Quantized Stellar Masses.

n n(n+l)  Mass M(n) API;IOOX' " Astrophysical Interpretation

1 2 2.84e+29 kg 0.14 Just above hydrogen-burning threshold

2 6 8.52e+29 kg 0.43 Typical mid-range main-sequence star

3 12 1.70e+30 kg 0.86 Upper limit for stable white dwarf progenitors

4 20 2.84e+30 kg 1.43 Chandrasekhar mass (white dwarf instability)

5 30 4266430 kg 215 Tolman-Oppenheimer—Volkoff limit
(neutron stars)

6 42 5.96e+30 kg 3.0 Minimum black hole mass from merger remnants

7 56 7.95e+30 kg 4.0 Lower mass limit for pair-instability supernovae

8 72 1.02e+31 kg 5.15 Threshold for direct black hole formation

This progression aligns precisely with empirical compact object thresholds, spanning over four
orders of magnitude from stellar minima to black hole formation.

Quantum Mechanical Analogy: The n(n + 1) form parallels angular momentum
eigenvalues [(I + 1)A? in quantum mechanics, framing stars and compact objects as “gravitational
quantum dots.” Discrete levels emerge from gravitational quantization rooted in fundamental
constants, unifying nuclear-scale physics with degenerate matter stability and horizon formation.
This framework extends prior MQG connections to galactic scales, positing a universal spectrum for
self-gravitating systems.

7. Mass Limit of Ordinary Gravity and Galactic Baryons Super Gravity

Physical Constants Basis: The inverse fine-structure constant @ ™! ~ 137.036 is a measured
value linking electromagnetic interactions to quantum scales. Strong coupling a; = 0.1152 at low
energies aligns with QCD parameters, while the proposed 2.07 X 10% kg term represents a

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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proposed quantum gravitational mass unit (MQG), akin to Planck mass hierarchies in quantum

gravity discussions (Mg = /hc/G variants).
In our dark matter model [17,18], galactic baryonic mass M, exceeding 2 X 108 M, acquires

supergravity via the enhancement factor (M 157./2 x 108M o ) This scaling amplifies gravitational

effects beyond Newtonian predictions, reproducing flat rotation curves without exotic particles.
Remarkably, the threshold coincides numerically with

Jag x e1370% x (2,07 x 10°) kg = 2 x 10°M (18)
forging a direct link between QCD parameters, the fine-structure constant, and a proposed
quantum gravitational mass unit (MQG) to galactic dynamics.The proposed numerical coincidence

holds precisely, with /@, - €137:036 x 2.07 x 10° kg = 2.04 X 108M, using ag =~ 0.118,
confirming the near-equality to the 200 million solar mass threshold. This scale emerges in models
where galactic baryonic masses exceeding 180-200 million M, trigger “super gravity”, explaining
flat rotation curves without exotic dark matter particles. Just like ‘phase transitions” in atomic and
nuclear structures, this “super gravity nature” can be considered as a “gravitational phase transition”.

Implications for Dark Matter: These models posit dark matter effects as emergent from baryonic
“super gravity” above the threshold, fitting observations like galactic dynamics and avoiding
separate particles. Such links to electroweak scales bolster unification ideas, though mainstream
cosmology Favors non-baryonic cold dark matter over threshold-based baryonic mechanisms.

Bullet-Type Galaxy Mergers in the Super Gravity Picture: One of the most persistent
challenges to baryonic-only models of galactic dynamics is the Bullet Cluster (1E 0657-56), often cited
as direct empirical evidence for non-baryonic dark matter. The observed separation between the X-
ray emitting collisional gas and the gravitational lensing peaks (which align with the collision less
galaxies) is conventionally explained by assuming that a halo of collision less dark matter dominates
the system’s mass.

Within the Super Gravity framework, however, this phenomenology arises naturally without
invoking exotic particles. We posit that when galactic baryonic masses exceed the Mg )-derived
threshold of 2 X 108M, o - the gravitational coupling undergoes a phase transition into an enhanced
“Super Gravity” regime. During high-velocity cluster mergers, the stellar cores and compact baryonic
components—which are inherently collision less, pass through the merger relatively unimpeded.
Crucially, because these cores lie well above the Super Gravity threshold, their effective gravitational
potential is significantly amplified, generating the strong lensing signal typically attributed to dark
matter.

In contrast, the diffuse intracluster gas, while massive, experiences hydrodynamic drag and
shock heating, causing it to lag behind the stellar components. The lensing peaks therefore trace the
“Super Gravitating” baryonic cores, naturally reproducing the observed offset between the X-ray gas
and the mass distribution. This interpretation predicts that such offsets should be most pronounced
in massive mergers where the baryonic threshold is exceeded by several orders of magnitude, a
hypothesis testable by future high-precision lensing surveys from JWST and Euclid. Active Galactic
Nuclei (AGN) and powerful Radio Galaxies typically seem to host black holes exceeding this Super
Gravity threshold. It can be observed via stronger accretion and relativistic jets [19-22].

8. Theoretical Consistency and Physical Interpretation

While the results presented here align remarkably with observed astrophysical data, we
recognize that the current framework remains primarily phenomenological. The quantization
rule M(n) < n(n + 1), analogous to angular momentum eigenvalues, acts as a heuristic ansatz
indicating that self-gravitating systems may display macroscopic quantum coherence akin to
superfluidity or superconductivity —though a derivation from a fundamental Lagrangian or field
equation awaits future work. Critics might dismiss relations derived from fundamental constants
(e,G, h,my) as numerological coincidences; yet the odds of a single mass unit Mg accurately

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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predicting four distinct, uncorrelated boundaries —the Higgs mass, Chandrasekhar limit, TOV limit,
and black hole threshold —without parameter tuning strongly imply that these geometric-mean
relations reveal underlying physics, not chance. Regarding the “Super Gravity” hypothesis, we
emphasize that it posits a mass-dependent phase transition in gravitational coupling, distinct from
MOND'’s acceleration-dependent modifications. This difference opens testable avenues for
deviations from General Relativity at galactic scales, particularly where baryonic mass exceeds the
coherence threshold of = 2 X 108 M.

9. Conclusions

This work establishes the quantum gravitational mass unit My = 2.07 x 10° kg, derived
from the proton’s electromagnetic-to-gravitational force ratio, as a fundamental scale bridging
particle physics and astrophysical structures. The relation hc/(GMyg) = 128.57 GeV/c? precisely
matches the Higgs boson mass, embedding electroweak symmetry breaking within gravitational
ratios formed from fundamental constants.

At galactic scales, Mgy defines a Super Gravity threshold of =2 X

108 Mg, via /a5 X e137:036 x M, where baryonic mass exceeding this limit triggers enhanced

gravitational coupling (M 157 /2 % 108MO). This mechanism reproduces flat rotation curves for
dwarf galaxies to super massive galaxies without non-baryonic dark matter, linking QCD parameters
to galactic dynamics. The quantized stellar mass spectrum M(n) = n(n + 1)M,, with M, =
1.42 X 10%° kg from (6137'036)1/ 3MQG , accurately predicts key astrophysical transitions as
gravitational quantum levels. These results constitute a parameter-free hierarchy unifying nuclear
physics, compact object limits, and galactic dynamics. Future work will derive the n(n +
1) spectrum from a field-theoretic Lagrangian and test Super Gravity predictions against JWST
rotation curves and LIGO black hole mass distributions, particularly the predicted n = 6 — 7 mass
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