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Abstract  

Anomalous thermal neutron capture cross-sections ( ) that span millions of barns—such as those belonging 
to  or —pose a historic challenge to deterministic nuclear theory. The benchmark MIT open-access 
study by Hussein, Carlson, and Kerman (2016) addresses these anomalies through random matrix theory, 
categorizing them as extreme statistical fluctuations occupying the chaotic "tails" of a scattering matrix 
distribution. This paper presents a complete, non-probabilistic alternative by integrating the Excess Neutron 
Shell (ENS) Model (Joshi, 2011) with a newly derived subatomic effective gravitational constant (

). Through both classical boundary matching and quantum potential derivations, 
we demonstrate that nuclear gravity scales upward by exactly 35 orders of magnitude inside the subatomic 
domain. By replacing stochastic "statistical doorways" with a deterministic function of Core Vacancy Debt (

) and Shell Gap Compression ( ), we re-evaluate the MIT findings. We prove that the "chaotic 
fluctuations" observed at low energies are the predictable geometric consequences of a localized quantum-
gravitational field projecting through a hollow -mantle ( ) to an absolute center  neutron anchor.

 

 

  

1. Introduction  

In their 2016 paper, Statistical Features of the Thermal Neutron Capture Cross Sections, Hussein, Carlson, and 
Kerman analyze why certain nuclides possess thermal cross-sections ( ) that exceed standard single-particle 
limits by orders of magnitude. Utilizing a background-plus-fluctuations scattering matrix ( ), 
they conclude that these massive peaks are not structural features, but rather stochastic alignments where a 
chaotic compound nuclear state happens to match the low-energy thermal threshold ( ). While they 
identify a "remnant cosmic coherence" ( ) linking these cross-sections back to stellar nucleosynthesis, a 
definitive physical mechanism remains absent.

  

The Excess Neutron Shell (ENS) Model (Joshi, 2011) provides the required structural mechanism. Rather than 
a chaotic soup, the nucleus is a highly ordered, dual-concentric system comprised of a Massive Core of 
uncharged excess neutrons ( ) and a hollow outer -Mantle ( ) bound by a rigid spatial Shell 
Gap ( ). Unique to this architecture, the  state is strictly reserved for a central core anchor, while the 
mantle has a strict boundary condition at the origin (  at ).

  

 

   

This paper provides a combined classical and quantum derivation of the subatomic effective gravitational 
constant ( ) to demonstrate that the massive cross-section fluctuations highlighted by the MIT team are 
fully deterministic geometric imperatives.



2. Derivation of the Effective Gravitational Constant ( )  

To establish gravity as the primary organizing force at the subatomic scale, the weak Newtonian macro-
constant ( ) must be rescaled to reflect the localized compression of the 
space-time metric within the nuclear volume.

  

2.1. Classical Boundary Analysis  

Classically, we model the stable baseline of heavy nuclear architectures using Gold ( ) as our universal 
geometric calibrator (  excess neutrons). The localized gravitational potential energy (

) between the central core mass and an external thermal neutron at the nuclear radius (
) must equal the empirical energy required to bind a single neutron at the 

surface ( ).

   

  

  

   

The classical mass-energy equilibrium is expressed as:

 

 

Isolating  and substituting the mass of a neutron ( ):  

 

  

2.2. Quantum Mechanics of the Potential Well  

In the quantum regime, the incoming neutron is governed by the radial Schrodinger equation within a steep 
gravitational potential well . The absolute center anchor of the core occupies the 
unique  ground state, solved as a highly localized Gaussian distribution:

  

 

 

Because the hollow mantle possesses no  state, a strict spatial node exists. The boundary condition 
forces the overlap integral between the core and mantle to maintain complete spatial orthogonality under 
stable ground conditions: .

 

 

Comparing our derived subatomic constant to the macroscopic Newtonian constant reveals a direct 
dimensional scaling factor:

  

This proves that inside the subatomic boundary, gravity scales upward by exactly 35 orders of magnitude, 
matching the relative strength of the strong force over short ranges and replacing the need for abstract, non-
gravitational binding constants.



3. Revisiting the MIT Paper: Statistical doorway vs. Deterministic  

The core contribution of Hussein, Carlson, and Kerman (2016) is the mathematical mapping of huge thermal 
capture peaks using "Statistical Doorway States" and random matrix fluctuations. The ENS model replaces this 
stochastic interpretation with a rigid geometric area formula driven by the dimensionless scaling exponent 

:

  

Where the scaling exponent is derived directly from the magnitude of our calculated  constant:

   

The Core Vacancy Debt ( ) represents the vacancies remaining in the outermost active -shell of the core 
(Capacity of  shell = 32). This parameter dictates the gravitational "suction" force projected across the 
compressed Shell Gap ( ).

 

3.1. Mechanical Diagnosis of the MIT Extremes  

Xenon-135 ( ): Under the ENS model, . The core shell 
configuration populates as . Because the  shell holds a 
capacity of 18, Xenon-135 carries a strict 2-neutron vacancy debt ( ). When processed through 
the massive  exponent, the high-  field reaches out through the hollow mantle, creating 
an enormous gravitational capture area that traditional models mistake for a random resonance 
alignment.

       

    

 

Gadolinium-157 ( ): Here, . This corresponds to a core 
layout of , which perfectly closes the  core shell. Concurrently, its 64 protons and 64 
neutrons form exactly 64 -pairs, filling the mantle completely to the  boundary (

). The intersection of a closed core and a closed mantle creates extreme geometric alignment 
and boundary tension against the gap. The high-  constant locks these layers into a ultra-
sensitive cross-section interface, validating the precise value measured experimentally.

       

 

    

 

MIT Framework (Stochastic Quantum Chaos):

Entrance Channel ───> [Random Fluctuating Matrix Tail] ───> Large Cross-Section Accident

ENS Framework (Deterministic Quantum Gravity):

Incoming Neutron ───> [Hollow Mantle Node] ───> Channeled via High-G_eff to Core Vacancy 

Anchor



Parameter
MIT Statistical Paper
(Hussein et al., 2016)

Excess Neutron Shell Model
(with Geffective)

Experimental Benchmark
(ENDF/B-VIII.0)

Origin of Cross-
Section Peaks

Stochastic, near-
threshold level
alignment.

Core Vacancy Debt projecting a
high-  field across the gap.

Highly anomalous peaks (
)

Mathematical
Method

Random Matrix Theory (
 tails).

Deterministic Geometric Ratio with
.

Fits measured capture areas
directly from first principles.

The Coordinate
Origin ( )

Smoothed, averaged
statistical potential.

 Singularity Anchor
reserved for excess neutrons.

Governs total system angular
momentum and spin.

Mantle
Architecture

Homogeneous statistical
liquid drop.

Hollow, electronic-style shells
restricted to .

Dictates the physical node
boundary condition.

Cause of Cosmic
Coherence ( )

Historical remnants of
stellar synthesis.

Universal geometric constraints of 
.

Systemic mass correlation found
across the isotope map.

4. Physical Interpretation of Cosmic Coherence ( )  

A notable finding in the MIT paper is the derivation of the mass correlation width , which mathematically 
indicates a faint, "remnant coherence" running through isotopic cross-sections across the periodic table. 
Hussein et al. attribute this to the chaotic history of stellar nucleosynthesis (s-process and r-process).

The ENS framework provides the explicit mechanical reason for this coherence. The reason all isotopes show a 
correlated cross-section baseline is that every single nucleus is bound by the same concentric formatting 
constraints. Because every element's core must populate the absolute center  coordinate first, followed 
by the identical  filling sequence, they share a universal structural blueprint. The cosmic coherence 

 is not a statistical echo of stellar history; it is the physical footprint of a universal, concentric state 
wavefunction regulated by a constant subatomic gravity field ( ).

 

5. Comparative Analysis Matrix  

The table below contrasts the fundamental paradigms of the 2016 MIT statistical paper against the 
deterministic geometric derivations of the ENS model using evaluated ENDF/B-VIII.0 experimental baselines.

 

  

  

 

  

6. Conclusion  

By calculating the effective subatomic gravitational constant to be , the 
ENS model transforms low-energy nuclear astrophysics from a science of probability into a science of 
deterministic geometry. The massive, anomalous cross-sections highlighted by Hussein, Carlson, and Kerman 
are removed from the extreme "statistical tails" of chaotic matrices and placed within a predictable framework 
of core-shell vacancies. What traditional physics interprets as quantum chaos is revealed to be the structured, 
orderly movement of a dual-shell nuclear system maintaining its balance around a single, central  
neutron anchor.
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