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Abstract 

It is proposed that fundamental particle physics is inherently comprised of a fundamental 

scheme (13/12) that gives rise to the constants. The approach taken has been to extrapolate 

from the known constants of the standard model to a proposed fundamental (Democritean) 

unit. A hierarchal relationship between the constants and their respective ratios, is shown. 

Every constant with an inherent ratio, e.g., the 2 ratio of the Planck constant h and the 

reduced Planck constant ħ (ħ = h/2). The 13/12 scheme theoretically calculates constants 

such as the Rydberg constant, Bohr magneton, the Compton wavelength, the Planck mass, 

etc., solely by dimensionless ratios.  

   Key words: Utrixical theory, Democritean unit, Planck circumference, half of the reduced Planck constant, 

Rydberg constant, proton charge radius, dimensionless ratios. 

 

Introduction 

Interconnectedness is undeniable. Everything in the universe, in some way, shape or form is 

connected. We attempt to show a viable scheme that calculates and classifies the constants, 

akin to the elements in the periodic table. A clue to the incompleteness of the standard model 

is the fact that not one constant has been calculated on theoretical grounds. All values of all 

constants have been experimentally determined (measured values). A viable theory will 

enumerate constants based on first principles. [3][5] 

It is the basis of this paper to show an interconnectedness by utilizing some of the known 

constants and some new constants, both dimensional and dimensionless within the context of 

both the standard model and the 13/12 schematic of U-theory.[6] 

Atomism as the theoretical foundation of the 13/12 schematic of Utrixical-theory. Atomism, a 

twenty-five hundred year old theory proposed by philosophers Leucippus and Democritus. 

Simply defined as all of creation comprised of indivisible particles and the void. [10]  

U-theory’s 13/12 schematic answers Lee Smolen’s 4th biggest problem in fundamental particle 

physics. In his book “The Trouble with Physics” he suggests that a viable theory answer how 

the values of the free constants in the standard model of particle physics are chosen in nature. 

[8]                                                                                
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Discussion 

13/12 schematic – a mechanism allowing the enumeration of the constants within the (NIST) 

CODATA uncertainty limits. The thirteen constants and twelve ratios is all that is needed to 

explain and calculate all constants. In this paper, over two dozen constants are enumerated. 

The 13/12 schematic calculates the Rydberg constant to one part in ten trillion. [7] 

Nondimensionalization – Utilized in Utrixical theory as a process in fundamental physics where 

dimensions are equated to the same value, i.e., the Democritean fundamental unit 

(8.134865168 x10-54). Thereby, not subjecting constants and equations to dimensional 

analysis.  

Utrixical theory – (U-theory) a brick and mortar, bottom-up mass endowment theory 

predicated on the existence of a fundamental (Democritean) unit Y’. The Democritean unit 

initializes the hierarchal evolution of the constants. 

Proton charge radius conundrum - In July of 2010, Dr. Pohl et al published the results of an 
experiment measuring the proton rms charge radius. The experiment entailed using a muon 
(200 times heavier) instead of an electron to probe the proton. The results show the proton 
radius [0.84184(67) fm] to be smaller by a factor of five, beyond the CODATA value [0.8768(69) 
fm] acceptable uncertainty limits. The physics community is not embracing Dr. Pohl’s results. 
To do so, would mean that the sacrosanct theory of quantum electrodynamics has at least 
some aspect that is not so sacrosanct. The consensus is that there is an error in the 
calculations. [2] 
 

In February of 2013, two-and-a-half years later, Dr. Antognini et al (co-author of the first paper) 
performed a new measurement, using for the first time laser spectroscopy of muonic 
hydrogen. The results were in good agreement with the 2010 value, but 1.7 times as precise, 
[0.84087(39) fm]. Therefore, the smaller value of the proton charge radius has been 
reaffirmed. The consensus is starting to shift in considering new physics beyond the standard 
model or an acknowledgement of an incomplete understanding of quantum electrodynamics. 
The muonic experimental results of Drs. Pohl, Antognini et al [0.84087(39) fm] are in 

qagreement with Utrixical theory’s theoretically enumerated proton charge radius [0.84129 

fm].In light of work by Drs. Pohl, Antognini et al. [1] U-theory predicts a 4% smaller value of the 

proton mass and the proton mass/electron mass ratio. 

Planck circumference,  - A new constant. Albeit, the product of two very well-known 

constants, the Planck length and pi. The Planck circumference [5.077383865 x10-35] as a 

central player in the 13/12 schematic; when divided by the proposed fundamental 

Democritean unit Y’ [8.134865168 x10-54], gives the inverse of the elementary charge [ 1/e = 

/Y’ ] (The National Institute of Standards and Technology, CODATA group, does not list or 

acknowledge the Planck circumference constant.) [1]  
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Half of the reduced Planck constant, (½ħ) “The forgotten constant”, During the quantum 

revolution, Neils Bohr proposed that the reduced Planck constant, symbol ħ = h/2, was the 

smallest attribute of a particle, .i.e., the quantization of its orbital angular momentum. Then, 

in 1925, physicists Sam Goudsmit and George Uhlenbech discovered that the electron also 

possessed spin angular momentum with a magnitude of half of the reduced Planck constant, 

symbol (½ħ). This gave Dirac the fourth quantum number to codify his equation. [4] Though, 

the importance of spin cannot be over-stated; Utrixical theory will demonstrate that half of 

the reduced Planck constant (½ħ), is a crucial player (above and beyond its definition of spin) 

in the scheme of fundamental physics. It will be shown to have a prominent role in the 

hierarchical evolution of the constants. The National Institute of Standards and Technology 

(NIST) does not list half of the reduced Planck constant (½ħ).[1]  

The speed of light value: within the context of the 13/12 schematic is one of a dimensionless 

constant. 

 ,2,2,4,8 and c, the ubiquitous numbers of fundamental physics. Any proposed 

fundamental theory must explain and incorporate these values within its theory:   

1) , the catalyst of structure and the creation of a new constant, the Planck circumference,  

= lp*  (the Planck length times pi)    

2) 2, the ratio between the reduced Planck constant and half of the reduced Planck constant, 

(½ħ) = ħ/2 

3) 2, the ratio between the Planck constant h and the reduced Planck constant ħ, (ħ = h/2) 

4) 4, as the combination of 2 and 2, in the inverse fine structure constant schematic 

5) The 8 in Einstein’s gravity equation inherent in the 13/12 schematic, 2*2*2. 

6) The redundancy of c in the 13/12 schematic as the foundation of Einstein’s mass/energy 

conversion, i.e., E= m(c2). [9] 

7) The expression c5 found in fundamental expressions. And also, in the Newtonian constant of 

Gravitation derivation within the 13/12 schematic. 
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Conclusion: The theoretical enumeration of dozens of standard model constants. And, the 

specific enumeration of the Rydberg constant, solely with ratios, within an accuracy of one 

part in ten trillion [7]. If the math works an investigation is warranted. 
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