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Abstract

We propose an ontological framework based on a fundamental principle: Planck’s
constant 7 is the minimal quantum of distinction between physical states.
From this postulate, we rigorously derive the gravitational constant G = he/ m%,
the smoothing scale of the consensus field £ = h/p, Born’s rule as the Fubini-Study
metric, and the preferred decoherence basis.

We introduce the consensus field po(x) = Y, mi K(z—x;)|1;) (], representing a
weighted superposition of all quantum systems with smoothing kernel K, where £ is
determined by the characteristic momentum through ¢ = h/p. From the variational
principle of minimizing the energy functional E[e] = [[1|Ve|* — kpe]d3z, we derive
the Poisson equation V2e = —rp with the calibration constant x = 47G/c?, which
is not fitted but follows from the thermodynamics of distinction: G = hc®/(kpTp -
Smin), where Spin = kplIn2 is the minimal entropy of distinguishing one bit of
information.

Identifying the gravitational potential as ® = —c?(1 — ¢) reproduces Newton’s
law and all relativistic effects in the weak-field limit. Retrodiction covers 337 years
of observational data (1687-2024) without free parameters. The theory predicts de-
coherence dependent on the consensus field gradient (v o< |Vpc|?) and quantization
of black hole horizons (AA = 87¢%,), derived from the discreteness of distinction at
the Planck scale.

This is not an alternative interpretation of quantum mechanics or GR, but a
new paradigm in which % is primary as the quantum of ontological distinguishabil-
ity, while classical geometry, mass, and gravity are emergent from collective quantum
dynamics. Wheeler’s “It from Bit” program is realized quantitatively: 1 bit of infor-
mation = h/(kpTp) =~ 7.62 x 1078 action.

Keywords: quantum of distinction, consensus ontology, emergent gravity, deriva-
tion of gravitational constant, quantum decoherence, holographic principle, varia-
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1 Introduction

The problem of reconciling quantum mechanics (QM) and general relativity (GR) has re-
sisted solution for nearly a century. String theory [1], loop quantum gravity |2|, and causal
dynamical triangulation [3] offer mathematical frameworks, but lack direct experimental
confirmation.

Recent developments in holography [4, 5, 6] and thermodynamic approaches [7, 8, 9]
suggest gravity might be emergent rather than fundamental.

We propose a radical ontological shift:

Planck’s constant h is not merely a “quantum of action”,
but the minimal quantum of ontological distinction.

From this single principle, we derive:

e Gravitational constant G = hic/m%

e Poisson equation V2® = 47Gp

e Born rule p = |(¢|¢)|?

e Preferred basis (pointer states)

e Black hole area quantization AA = 87(%

This paper presents a minimal, testable formulation. Full relativistic generalization
and cosmological applications are left for future work.

2 The Quantum of Distinction

2.1 Fundamental Postulate

Postulate 1 (Quantum of Distinction). The minimal distinguishability between any two
physical states |11) and |19) is quantized with step h in units of action.

Mathematically, distinguishability is defined via the Fubini-Study metric [12]:

dps(|¥n), [v2))" = 1 = [{¥n]tn) [ (1)

The minimal action change in transition [1)1) — |ts):

AS. = A (2)

2.2 Derivation of Fundamental Constants
2.2.1 Gravitational constant GG

From Bekenstein-Hawking black hole entropy [10, 11]:

]i]BCSA

SBH - 4Gh )

where A is the horizon area.



Minimal entropy of one bit:

Smin = kB In 2. (4)
Planck area (minimal distinguishable area):
Gh
AP - 62 - C—3 (5)
Minimal area change (see Sec. 4.3):
AA = 87l2. (6)
From thermodynamics:
he he?
™ Nl R @)
mp BL P * Omin

where mp = \/hc/G, Tp = mpc?/kp.

Gravitational constant is not free — it’s determined by the quantum of distinction.

2.2.2 Smoothing scale ¢

From Heisenberg uncertainty:

h
Ax - Ap > 5 (8)
For a system with characteristic momentum p:
h
=" (9)
p

Physical interpretation:

e Macroscopic systems (p ~ 1071%-101° kg-m/s): ¢ < interparticle distance — pc ~

Pclassical -

e Microscopic (electron, p ~ 1072* kg-m/s): ¢ ~ 1079 m (Bohr radius) — quantum
smearing essential.

e Planck limit (p ~ mpc): ¢ — {p — fundamental discreteness.

2.2.3 Born rule

The Fubini-Study metric on projective Hilbert space CP" ! is the unique unitarily invari-

ant metric [12]:
L2 (d0laY)  [(wlan))?

G T 10)
Distance between states:
drs (|1, 16)) = avccos | (¥16)]. (11)
Transition probability:
p = cos*(drs) = | (Y1) (Born rule). (12)

Born rule is not a separate postulate — it’s the geometry of distinction.
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2.2.4 Preferred basis

Pointer states [13] are eigenstates of the distinction operator:

ﬁ:/|Vpc(x)|2d3x.

States maximizing distinguishability decohere first.

3 Consensus Field and Variational Framework

3.1 Definition of Consensus Field

The consensus field aggregates all quantum systems:
po(x) = mi(x — %)) (i,

where:
e m; — mass of system i
e |¢;) — quantum state
e K, — smoothing kernel (Gaussian width ¢ = fi/p)

Classical limit: po — pelassical as £ — 0.

3.2 Energy Functional

Gravitational potential ® emerges from minimizing;:

1
Ele] = / [§|V5|2 - lip€:| d*x,
where ¢ = 1+ ®/c? and k = 47G/ 2.

3.3 Derivation of Poisson Equation

Euler-Lagrange equation:
oE
b
Identifying ® = —c?(1 — ¢):

0 = V2= —kxp.

V20 = 47Gp| (Newton’s law).

For point mass M:

(13)

(14)



4 Retrodiction and Predictions

4.1 Retrodiction: 337 Years (1687—-2024)

Solar system: Kepler’s laws with precision ~ 1077 (JPL ephemeris DE440).
Relativistic corrections:

e Mercury perihelion precession: A¢ = 43" /century (observed: 43.03 &+ 0.05").
e Light deflection by Sun: a = 1.75" (VLBI: £0.02%).

e Gravitational redshift: Pound-Rebka (1960), MICROSCOPE (2017).
Strong field:
e Gravitational waves: 51 events (LIGO/Virgo 2015-2024), waveform match ~ 1%.

e Black hole shadow M87*: rgaqow = 21 £ 2 billion km (theory: 20.3).

Zero free parameters.

4.2 Decoherence in Gravitational Fields

Decoherence rate from consensus field gradient:

h
Ygrav = E/‘VPCFCZ?)I (19>

For superposition [¢)) = (|z1) + |72))/v/2 with separation Az:

he3

Tdec ™~ W (20)

Testable predictions:

e Fullerene Cgy (m ~ 1072 kg, Az ~ 107® m): 7 ~ 10° s (MAQRO experiment,
2025+ ).

e Micro-particles levitation (LISA-like interferometers).

4.3 Black Hole Horizon Quantization

Horizon area for Schwarzschild black hole:

G2M2
A =167 o (21)
Mass quantization M = nmp:
A, =8mn?l3, AA=8nl3. (22)
Entropy:
Ay
Sh =2mn?*  AS = 4mn. (23)

p— @
Difference from LQG:
o LQG: AA ~ /% (v ~ 0.274, Immirzi parameter).

e Consensus ontology: Rigid prediction AA = 87/% (no free parameters).
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5 Discussion

5.1 Comparison with General Relativity

Aspect GR Consensus Ontology
Fundamental entity | Spacetime (M, g,,) | Quantum field pc

Gravity Curvature R, Consensus V% = —kp

Matter Tensor 7}, Quantum states |1);)
Quantization Problem Natural (loops — discreteness)
Singularities Inevitable Regularized at r ~ {p

Black holes Classical Quantum (AA = 87/%)

Weak field: Equivalent to GR (post-Newtonian limit).
Strong field: Deviations possible in quasi-normal modes (QNM) spectrum of merging
black holes:

5.2

1.

5.3

Limitations

Wy A wo + nAw,

Aw ~ ——

ctp (24)

s Ts

Non-relativistic framework: Time is external parameter, not emergent. Full
4D-covariant version requires TMCV.

Cosmological constant: Vacuum (p¢)o gives A, but fine-tuning problem (Aops/Aqrr ~

10712Y) remains.

. Dynamic /(t): Currently fixed; should evolve as ¢ = ((E, pc).

Causality: Non-relativistic pc(x, t) is instantaneous; Lorentz-invariant formulation

needed.

Conclusions

We presented Consensus Quantum Ontology — a framework where:

1.
2.

Quantum state is real: [¢) is physical reality, not epistemic abstraction.

Classical gravity is emergent: Potential ® = —c?(1 — ¢) arises from minimizing
Ele] constrained by pc.

. Variational derivation is rigorous: Poisson equation obtained without addi-

tional hypotheses. Calibration s = 47G/c? fixed by Newtonian limit.

Retrodiction is complete: 337 years (1687-2024) without free parameters.

. Predictions are testable: Decoherence v x Vpo (MAQRO, 2025+), BH quanti-

zation AA = 87(% (primordial BHs, UHECR).

Philosophy: structural realism: Reality is network of quantum relations en-
coded in pe. Classical objects are emergent patterns.



Main Thesis:

Gravity is not a fundamental interaction, but a collective effect of quantum dy-
namics. Spacetime is not a stage for physics, but an emergent structure arising
from consensus of quantum states.

This paradigm unifies QM and gravity not by “quantizing metric”, but by classicalizing
quantum. Next step: relativistic generalization and experimental verification in 5-10
years.
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