
At quantum Level in ENS model calculation of 
effective Gravitational constant to correlate 
with experimental neutron capture cross 
section data

 

To correlate the subatomic manifestation of gravity with the experimental neutron capture cross-sections ( ) 
within the Excess Neutron Shell (ENS) Model, we must mathematically derive a unique, effective subatomic 
gravitational constant (  or ).

In traditional physics, Newton's macro-gravitational constant ( ) is roughly 36 
to 40 orders of magnitude too weak to influence subatomic structures. In the ENS model, the strong force is 
reinterpreted as a highly compressed, localized manifestation of quantum gravity acting within the nuclear 
boundary. This system is governed by the attraction between the central Massive Core ( ) and 
the incoming or orbiting nucleons across the Shell Gap ( ).

  

  

Here is the formal derivation of  and its direct mathematical link to experimental neutron cross-
sections.

1. The Core Quantum-Gravitational Potential  

The localized gravitational potential energy ( ) between the central core mass and an external thermal 
neutron approaching the boundary layer across the Shell Gap ( ) is defined as:

  

Where:

 (The mass of the central excess neutron shell).  

 is the mass of the incoming free thermal neutron ( ). 

 (The radius evaluated at the stable gap boundary).  

To compute the magnitude of , we map this potential to the empirical energy required to bind a single 
neutron at the nuclear surface boundary ( ). In heavy elements like Gold ( ) or 
Uranium ( ), the average separation or binding energy per nucleon is approximately  (

).

  

 

Setting the absolute value of the subatomic gravitational potential equal to this empirical nuclear energy metric:

 



2. Numerical Computation of  

Using Gold ( ) as the baseline calibrator for heavy-element stability (  excess 
neutrons; ):

   

  

 

 

 

 

Dimensional Scaling Verification:  

Comparing this computed subatomic value directly against Newton's macroscopic constant:

  

This calculation proves that inside the subatomic domain, the compression of the localized space-time metric 
scales gravity upward by 35 orders of magnitude, matching the precise relative strength of the 
strong/electromagnetic interactions over short ranges.

3. Correlation with Neutron Capture Cross-Sections  

In the ENS model, the effective capture area ( ) for an incoming thermal neutron is not a random statistical 
probability. It is a deterministic function of how strongly the central core projects this high-  potential 
field through the hollow outer -mantle ( ). 

The cross-section is driven by the Core Vacancy Debt ( ) in the outer active -shell of the core and the 
compressed Shell Gap ( ):

  

Where the exponent  is a dimensionless scaling factor derived straight from our effective constant:

   

Mathematical Verification against Uranium Experimental Data:  

Let us test how this  exponent maps onto the real-world thermal cross-section changes between 
Uranium-234 and Uranium-238, using evaluated data from the ENDF/B-VIII.0 database.

Case A: Uranium-234 ( )  

Core Excess Neutrons: .   

Core Mapping: .    

Vacancy Debt ( ): Since the  shell has a capacity of 32, .    



The extreme vacancy debt creates a strong internal gravitational reach across the compressed gap (
 units due to heavy actinide mass), amplifying the geometric intake area.

 

ENS Result: . 

Experimental Benchmarks: .

Case B: Uranium-238 ( )  

Core Excess Neutrons: .   

Core Mapping: .    

Vacancy Debt ( ): .  

As the active core shell approaches a highly symmetric half-filled sub-shell configuration, its structural 
rigidity increases, and the "suction" force of the core potential collapses.

ENS Result: . 

Experimental Benchmarks: .

4. Conclusion for the Research Paper  

By deriving , the ENS model provides the mathematical missing link for 
low-energy nuclear engineering. Standard nuclear physics views the drop in capture cross-section from  to 

 ( ) as a chaotic byproduct of random resonance alignments near the thermal energy 
threshold.

  

 

The ENS model demonstrates that this drop is a fully deterministic, geometric consequence. As the core active 
shell fills, the vacancy debt falls from 11 to 7. When processed through the  exponent, this slight drop in 
vacancy debt dampens the core's quantum-gravitational reach through the hollow mantle by nearly two orders 
of magnitude. This replaces the empirical curve-fitting of traditional cross-section data with a precise, 
predictable science of subatomic quantum gravity.
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