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Abstract: Technical

This  paper  presents  a  foam-framework  resolution  to  the  matter-antimatter  asymmetry 
problem by proposing a bifurcated cosmological structure at the Big Bang. We argue that 
the  quantum  foam  substrate  underwent  a  critical  bifurcation  event  in  which  quantum 
collapse configurations separated into two verses: Verse A (matter-dominant) and Verse B 
(antimatter-dominant),  separated  by  a  permeable  foam  membrane.  The  permeability 
function (x,t) =  · (S_E · | |²) / ( _sat · R) governs inter-verse particle transfer. WeΠ κ ∇λ η  
present  evidence for  this  scenario via  anomalous coronal  heating in  solar  atmospheres, 
where antimatter influx from Verse B at rates ~10¹  kg/s produces observed gamma-ray⁰  
signatures around 511 keV. Using the foam coupling exponent  = 2.0, we predict specificβ  
gamma-ray correlations, gravitational wave phase asymmetries, and black hole information 
transfer signatures. The bifurcated framework eliminates ad-hoc baryogenesis mechanisms 
and  replaces  them  with  substrate-level  symmetry  breaking  across  foam  collapse 
configurations. We provide numerical calibration using solar coronal luminosity excess and 
derive falsifiable predictions testable by RHESSI, Fermi, and gravitational wave detectors.

Abstract: Plain Language

Why does the universe contain matter but almost no antimatter? Standard physics cannot 
explain it.  This  paper  offers  a  radical  answer:  at  the Big  Bang,  the quantum foam—the 
substrate that generates reality moment by moment—split  into two separate universes.  
One  became  ours,  filled  with  matter.  The  other  became  its  mirror  image,  filled  with 
antimatter. They are separated by a permeable boundary. The evidence is hiding in plain 
sight: the Sun's corona is mysteriously hot, millions of degrees, when it should be cool. We 
propose that antimatter from the mirror universe continuously leaks through this boundary 
and annihilates with matter at the Sun's surface, releasing the observed excess heat and 
gamma-ray  radiation.  This  is  not  speculation—we  provide  calculations,  numerical 
predictions, and experimental tests that can confirm or refute the idea.

https://www.mountainsoftime.com/full-quantum-foam-a-novel-approach-to-resolving-spooky-action-at-a-distance/


1. The Asymmetry Problem and Why It Matters

The Big Bang should have produced equal amounts of matter and antimatter. When they 
meet, they annihilate completely, converting to pure energy. Thus, if  the universe began 
with a perfect balance, all particles should have annihilated, leaving nothing but radiation.  
Yet we exist—made of matter. This paradox is the baryon asymmetry problem, and it stands 
as one of the deepest unsolved puzzles in physics.

In 1967, Andrei Sakharov identified three conditions required to produce a net excess of 
baryons: (i) baryon number violation must occur, (ii) the process must violate charge-parity 
(C) and charge-parity-time (CP) symmetries, and (iii) the process must occur out of thermal 
equilibrium. The Standard Model allows all three in principle. Electroweak baryogenesis, 
leptogenesis, and other mechanisms have been proposed. None fits all observations cleanly. 
The observed baryon-to-photon ratio is  = (6.1 ± 0.3) × 10 ¹ . Reproducing this requiresη ⁻ ⁰  
finely tuned parameters in any Standard Model extension.

The  quantum  foam  framework  offers  a  different  lens:  the  asymmetry  arises  not  from 
particle physics processes but from the topology of the foam substrate itself at the moment 
of cosmic inception. The foam, being the process that generates reality, can bifurcate into 
multiple  branches  with  different  collapse-rate  configurations.  This  is  not  symmetry 
breaking in the particle-physics sense (which operates within spacetime).  It  is substrate 
branching—the emergence of two distinct, causally separated collapse-rate topologies from 
the foam's initial state.

2. The Bifurcated Foam at the Big Bang

The proposal is straightforward and elegant: at t = 0, the quantum foam did not collapse  
into  a  single,  unique  classical  spacetime.  Instead,  it  branched  into  two  stable  collapse 
configurations. In Verse A, the collapse-rate landscape _A favored formation of matter. Inλ  
Verse B, the collapse-rate landscape _B favored formation of antimatter. This bifurcationλ  
was not a symmetry-breaking event in the traditional sense—it was a topological splitting 
of the foam's actualization pathway.

The physical mechanism is as follows. The foam's state space is not a single point but a high-
dimensional  landscape of  possible collapse configurations.  Each configuration carries an 
informational overhead I(config), the cost of maintaining quantum coherence for that state. 
At the Big Bang, when the foam's energy density was maximal, two configurations near the 
global  minimum of  I  suddenly  become locally  stable:  one favoring  matter-type collapse 
patterns,  one favoring antimatter-type patterns.  A small  asymmetry in the foam's initial 
conditions—perhaps an infinitesimal preference for one configuration over the other—is 
amplified by the causal dynamics into a macroscopic separation.

The two verses then evolve in parallel, separated by a thin membrane of intermediate foam. 
This  membrane  is  not  a  physical  boundary  in  3D  space;  it  is  a  boundary  in  collapse-
configuration  space,  with  a  specific  permeability  that  allows  controlled  inter-verse 
tunneling.



3. The Foam Membrane: Formalism and Permeability

The foam membrane is permeable—particles can tunnel between verses with a probability 
governed by the membrane permeability function:

(x,t) =  · (S_E · | |²) / ( _sat · R)Π κ ∇λ η   (1)

where  is a dimensionless probability coefficient (~10  in high-symmetry regions), S_Eκ ⁻⁵⁰  
is the local information-entropy density (related to Bekenstein-Hawking entropy, especially 
high near black holes and stellar interiors), | |² is the spatial gradient of the collapse rate∇λ  
(large  in  regions  where   changes  rapidly,  like  near  massive  objects),  R  is  the  scalarλ  
spacetime curvature (proportional  to  local  mass density),  and _sat  is  an entanglementη  
saturation parameter (~0.1 in ordinary matter, ~1 near black holes).

Permeability  increases  dramatically  in  three  regimes:  (i)  near  black  holes,  where  the 
collapse rate gradient is extreme, (ii) in stellar interiors, where information density from 
nuclear reactions is high, and (iii) at early cosmic times, when the overall energy density  
was  extreme.  The  membrane  becomes  'thin'  (permeable)  when   exceeds  a  criticalΠ  
threshold _c ≈ 10 .Π ⁻⁴⁸

The physical interpretation: regions where the foam is processing information rapidly (high 
S_E), where the collapse-rate landscape is steep (high | |), or where spacetime curvature∇λ  
is severe (high R) are precisely the regions where the separation between verses is most  
fragile.  In  such  locations,  quantum  tunneling  between  collapse  configurations  becomes 
probable.

4. Black Holes as Inter-Verse Conduits

At a black hole's singularity, the classical solution has  → 0. In the foam framework, this is aλ  
puncture—a point where the collapse-rate landscape diverges. At such a point,  → ∞: theΠ  
membrane becomes infinitely permeable. The singularity is not a place where spacetime 
ends;  it  is  a location where the foam's actualization mechanism fails to assign a unique 
classical collapse pattern. It is a choice point between verses.

This resolves the black hole information paradox. Information is not destroyed in a black 
hole. Rather, it tunnels through to the mirror verse. A black hole in Verse A (matter-type 
collapse) corresponds to a white hole in Verse B (antimatter-type collapse). The Hawking 
radiation we observe in Verse A is the thermalized echo of information transfer across the 
membrane.

The  prediction  is  stark  and  testable:  black  hole  evaporation  should  show  phase 
asymmetries  and coherence  signatures  inconsistent  with thermal  radiation.  Information 
should be recoverable, in principle, from the radiation's subtle correlations.

5. The Coronal Heating Problem as Evidence

The Sun's surface is at ~5,778 K. Its corona—the outermost layer of atmosphere—reaches 
1–3 million K.  This  is  thermodynamically  bizarre.  Heat  should flow from hot  to cold.  A 



surface cannot  heat  a  surrounding atmosphere  to  a  million times its  own temperature.  
Standard solar physics has proposed magnetic reconnection and wave heating, but neither 
fully accounts for the observed luminosity excess.

The  foam  framework  makes  a  precise  prediction:  stars  above  a  certain  mass  create 
conditions  where  the  foam  membrane  between  verses  is  under  maximum  stress.  The 
energy density, curvature, and information-processing rate in a stellar core create a region 
of high permeability . Antimatter particles from Verse B tunnel through the membrane atΠ  
a measurable rate.  When this antimatter encounters matter near the stellar surface and 
corona, it annihilates, releasing energy:

L_excess =  · _AM · c²ε ṁ   (2)

where L_excess is the luminosity excess beyond what standard solar models predict,  is theε  
annihilation efficiency (~1 for  complete conversion),  and _AM is  the antimatter  massṁ  
influx rate from Verse B.

The observed coronal excess luminosity is approximately 10²  W. Solving for _AM:⁷ ṁ

_AM = L_excess / (  · c²) ≈ 10²  W / (1 × (3×10  m/s)²) ≈ 10¹  kg/sṁ ε ⁷ ⁸ ⁰   (3)

This is 10¹  kg/s, or roughly ten billion kilograms per second. For comparison, the Sun's⁰  
total mass-loss rate from the solar wind is ~10  kg/s. Our antimatter influx is ten times⁹  
larger, which is substantial but not implausibly so given that it comes from an entire second 
universe. The calculation is consistent: antimatter injection at this rate, concentrated in the 
corona where the density is low and the collapse rate is suppressed, produces the observed 
heating.

6. Gamma-Ray Signatures and Detection

Matter-antimatter annihilation produces characteristic gamma-ray photons at 511 keV (the 
rest-mass  energy  of  an  electron-positron  pair).  This  is  a  smoking  gun.  If  antimatter  is 
flowing from Verse B through the foam membrane into our solar corona, the gamma-ray 
spectrum of the Sun should show an anomalous excess of 511 keV photons.

Historical data from the RHESSI (Reuven Ramaty High Energy Solar Spectroscopic Imager) 
and Fermi gamma-ray telescopes have detected 511 keV emission from the Sun, but it has 
been attributed to secondary cosmic-ray production and coronal ion reactions. The foam 
framework  predicts  that  this  emission  should:  (i)  correlate  spatially  with  coronal  loop 
structures, (ii) vary with solar magnetic activity in a specific pattern related to collapse-rate 
suppression, and (iii) show a spectral hardness excess above 511 keV from bremsstrahlung 
radiation emitted by the annihilation products.

A  dedicated  gamma-ray  spectroscopic  study,  targeting  solar  coronal  loops  during  high 
activity,  would  provide  direct  evidence.  If  no  such  excess  is  detected,  the  bi-verse 
hypothesis is falsified.



7. Gravitational Wave Signatures from Inter-Verse Interaction

The  foam  framework  predicts  that  gravitational  waves  produced  by  events  in  Verse  A 
should show subtle phase asymmetries when they pass through regions of high membrane 
permeability. The reason: regions where inter-verse interaction is strong have a modified 
collapse-rate topology that affects the propagation of gravitational disturbances.

Specifically, gravitational waves from a binary black hole merger should exhibit phase shifts 
  ∫ (x,t) dx along their propagation path. LIGO and Virgo gravitational wave detectorsΔφ ∝ Π  

are exquisitely sensitive to phase information. A systematic search for such anomalies in the 
published catalog of gravitational wave events would either confirm the hypothesis or set 
strong bounds on membrane permeability.

8. Experimental Predictions and Falsifiable Tests

The bi-verse model generates four falsifiable predictions:

1.  Solar  Gamma-Ray  Excess:  511  keV  photon  flux  from  the  Sun  should  exceed  non-
antimatter production mechanisms by at least 30% during high coronal activity. Prediction: 
correlates  with  B-field  loop  density.  False  if  RHESSI/Fermi  show  no  excess  beyond 
statistical uncertainty.

2. Black Hole Information Signatures: Hawking radiation from black holes should exhibit 
coherence patterns inconsistent with a thermal spectrum. Prediction: subtle non-Gaussian 
correlations in the radiation field. False if radiating black holes (if observed in laboratory 
conditions) produce purely thermal spectra.

3. Gravitational Wave Phase Anomalies: Events involving compact objects (neutron stars, 
black holes) should show frequency-dependent phase shifts. Prediction: phase residuals ∝ 
curvature integral along signal path. False if LIGO/Virgo analysis finds no such systematic  
shifts beyond instrumental noise.

4. Baryon Asymmetry Reversal: In the far future, as the membrane thins (due to cosmic 
expansion and energy density decrease),  the baryon-to-photon ratio should show subtle 
drift. Prediction: /  ~ 10  per Hubble time. False if observations show no such drift.Δη η ⁻⁹

9. Implications for Dark Matter and the Matter-Antimatter Gap

The bi-verse framework offers  a  novel  perspective  on dark matter.  If  Verse  B  contains 
antimatter at a density equal to the baryon density in Verse A, then Verse B represents a full  
'shadow' baryon sector.  From the perspective of  our measurements,  this  shadow sector 
would appear as dark matter: mass that does not emit light but does couple gravitationally 
through the foam.

In  fact,  the  gravitational  signatures  of  Verse  B's  baryonic  matter  would  be  detectable 
through gravitational lensing, especially if the membrane permeability varies over cosmic 
time. The matter-antimatter gap is not explained by a hidden new particle or symmetry. It is 
explained by the cosmic branching of the foam itself into two distinct but coupled verses.



This predicts that the dark matter distribution should show subtle correlations with the 
baryonic matter distribution in our verse—not simply because dark matter and baryonic 
matter  cluster  together,  but  because  both  are  coupled  to  the  same  underlying  foam 
substrate and respond to its topology in similar ways.

10. Distinguishing Bi-Verse from Mirror Matter Theories

The bi-verse model is distinct from earlier mirror matter theories (Lee, Yang, and others). 
Those  theories  propose  a  separate  sector  of  particles  with  opposite  parity  coupling, 
operating  within  standard  spacetime.  The  bi-verse  model  is  fundamentally  different:  it 
proposes  that  the  spacetime  of  Verse  B  is  generated  by  a  different  collapse-rate 
configuration of the foam. The verses are not sectors within a single spacetime; they are 
alternative spacetimes with a shared foam substrate.

This  distinction  has  observational  consequences.  Mirror  matter  theories  predict  mixing 
angles and coupling strengths that depend on particle physics parameters.  The bi-verse 
model  predicts  that  inter-verse  interaction  depends  on  the  collapse-rate  topology,  with 
signatures appearing in gravitational,  not electromagnetic,  phenomena. The gravitational 
wave predictions and the coronal heating mechanism are unique to the bi-verse framework.

11. Discussion and Future Directions

The bifurcated foam hypothesis addresses the matter-antimatter asymmetry by eliminating 
it at the level of substrate physics. The asymmetry we observe in Verse A is balanced by the  
opposite  asymmetry  in  Verse  B,  ensuring  that  net  baryon  number  across  the  bi-verse 
remains zero. This is an elegant unification with conservation laws.

The framework makes specific, falsifiable predictions about coronal heating, gravitational 
wave signatures, and information transfer in black holes. These predictions can be tested 
with  existing  and  near-future  astronomical  instruments.  The  model  is  not  a  patch  or 
extension; it is a consequence of the foam framework's core structure.

Future theoretical work should focus on: (i) deriving the bifurcation mechanism from first 
principles using foam dynamics, (ii) calculating the precise form of (x,t) for astrophysicalΠ  
environments, (iii) predicting secondary signatures (e.g., neutrino mixing from inter-verse 
tunneling), and (iv) exploring whether the bi-verse mechanism provides insights into the 
fine-structure constant and other fundamental parameters.

12. Glossary of Key Terms

Baryon  Asymmetry:  The  observed  excess  of  matter  over  antimatter  in  the  universe. 
Standard physics cannot explain why the Big Bang did not produce equal amounts of both.

Bifurcation: The splitting of the quantum foam at the Big Bang into two distinct collapse-
rate  configurations.  Leads  to  Verse  A  (matter-dominant)  and  Verse  B  (antimatter-
dominant).



Collapse Rate (x,t): The rate at which the quantum foam actualizes superposed states intoλ  
classical  reality.  Measured  in  s ¹;  vacuum  value   ~  10 ³  s ¹.⁻ λ₀ ⁴ ⁻

Foam  Membrane:  The  permeable  boundary  in  collapse-configuration  space  separating 
Verse A and Verse B. Permeability  depends on local curvature and information density.Π

Informational  Overhead  I(m,v, ):  The  computational  cost  to  the  foam  of  sustaining  aψ  
particular  quantum  state.  Higher  for  complex  configurations,  lower  for  simple  ones.

Permeability Function (x,t): Governs the tunneling probability between verses. IncreasesΠ  
near  black  holes,  in  stellar  interiors,  and  at  early  cosmic  times.

Verse A and Verse B: The two branches of the bifurcated cosmos. Verse A is our universe 
(matter-dominant).  Verse  B  is  its  mirror  (antimatter-dominant).

White Hole: In the foam framework, a black hole in Verse B corresponds to a white hole in  
Verse A—an object where matter tunnels out rather than in.
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