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Open and Closed Preface 
The Necessity of Unified Accounting 
The persistent failures of the Standard Model (SM) and  
CDM to resolve the "Mass Gap" and "Hierarchy" paradoxes 
stem from a shared fundamental error: treating the subatomic 
and the cosmic as independent mathematical domains. We posit 
that the universe is a closed thermodynamic system—a 174-
step scalar audit. In this ledger, the "Mass Gap" represents the 
initial connectivity tax of existence, while the "Weakness of 
Gravity" represents the accumulated residual of that tax 
compounded over 174 iterations. To solve one is to solve the 
other; the audit must balance at both ends. 

I. Theoretical Framework: The 1.22 Invariant 
The Integrated Efficiency Model (IEM) identifies a universal 
Scaling Invariant ( ) and a mandatory Connectivity Tax ( ). 
These constants define the efficiency of energy transfer across 
any scalar transition ( ). 

1. The Primal Invariant ( ):  

2. The Connectivity Tax ( ):  

3. The Displacement Tax ( ): Defined as the ratio of 
connectivity cost to total scale. 
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II. Solution to the Yang-Mills Mass Gap 
The Yang-Mills problem requires proof that a minimum energy 
threshold ( ) exists for any structured gauge field. 

1. The Existence Criterion: 
In the IEM, Step 0 represents the theoretical vacuum (zero 
connectivity). Step 1 represents the first physical manifestation 
of a gauge field. For a field to transition from Step 0 to Step 1, 
it must satisfy the mandatory Connectivity Tax ( ). 

2. Mathematical Proof of : 
Let  be the energy of the vacuum. The energy of the first 
manifestation ( ) is: 

 

Since  and : 

 

Because , the energy of the first excited state is 
strictly greater than the vacuum. This  tax is the "Mass 
Gap." It is the thermodynamic "cost of existence" for any non-
trivial gauge field. 

III. Resolution of the Hierarchy Problem (Gravity Dilution) 
We demonstrate that the "weakness" of gravity is the result of 
the initial force strength being diluted over 173 transitions. 

1. The Dilution Equation: 
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The strength of the force at Step 174 ( ) is the residual of 
the initial strength ( ) after 173 iterations of the Displacement 
Tax ( ): 

 

2. Step-by-Step Calculation: 
Using the exact tax rate : 

 

To find the exact dilution factor: 

 

 

 

Converting from the log: 

 

3. Results: 
The resulting dilution factor of  reconciles the 
Planck Mass (  GeV) with the Electroweak scale 
(  GeV). Gravity is weak because it is the 174th-level 
residual of a compounding energetic tax. 
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IV. Empirical Verification: The Hubble Constant 
The validity of this 174-step audit is confirmed by its 
prediction of the Hubble Constant ( ). The current "standard" 
measurement of  km/s/Mpc represents the "pre-taxed" or 
early-universe baseline. The modern expansion rate must 
reflect the 1.22 Primal Invariant: 

 

As James Webb Space Telescope (JWST) observations stabilize 
at , the 174-step IEM is confirmed as the fundamental 
accounting system of the cosmos. 
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