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The Helmholtzian factorization shows that the heavy leptons and quarks are separated as:

�0,0,0,m0� heavy leptons satisfying the Dirac factoring, and �m1,m2,m3, 0� quarks satisfying the

Helmholtzian factoring, as pythagorean quadruples. Investigating pythagorean quadruples leads to
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,5 further leading to the quark

mass, color, and charge architecture.

In general, the Helmholtzian factorization yields the Helmholtz partial differential equation in four-vectors [4].

�� � |m|
2� � DBDA

In [1] I showed that the heavy leptons and quarks are separated as:

m � �m1,m2,m3,m0� � �m1,m2,m3, 0� � �0,0,0,m0� � mq � m�

mq � �m1,m2,m3, 0� , m� � �0,0,0,m0�
such that:

�� � |m� |
2� satisfies the Dirac factoring, and:

� � |mq |
2 satisfies the Helmholtzian factorization, as a pythagorean quadruple [5][6], yielding the

�� � |m� |
2� satisfies the Helmholtzian factorization, with color characteristics

along with Dirac characteristics; but more, as a pythagorean quintuple.

As noted in [1], the light leptons � neutrinos are not so easily separated, meaning that:
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have chracteristics beyond simply adding the heavy lepton plus quark characteristics.

a small table of pythagorean quadruples [7]:

(a parametrrzation: aj � 2uj
2 , bj � vj

2 , cj � 2ujvj , dj � 2uj
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a small table of pythagorean quintuples:

�1,1,1,1,2� �1,1,3,5,6� �1,1,7,7,10� �1,2,2,4,5� �1,2,4,10,11� �1,2,8,10,13�
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�2,4,5,6,9� �2,4,7,10,13� �4,4,4,11,13� �4,4,5,8,11� �4,5,8,8,13�

As noted before [5]:
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Similarly,

from any pythagorean quintuple �aj,bj,cj,dj,ej� � aj
2 � bj

2 � cj
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2 � ej
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2 � ��jme�
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� mqj � �aj,bj,cj,dj� �
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and likewise for neutrinos.

For pythagorean triples: �aj,bj,cj� � aj
2 � bj

2 � cj
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( parametrrzation: aj � uj
2 � vj

2 , bj � 2ujvj , cj � uj
2 � vj

2 )

Now, consider the fermions:
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and quarks:
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Note:

although the mass constituents may be in any order the addition is equivalent to

aligning/rearranging the constituents from least to largest and adding and adding the resultant

tuple , constituent-wise

so:

the primitive triples of the quark mass/color constituent pythagorean quadruples add up to

0 �mod3� , as color , and

the first/least of the primitive triples of the quark mass/color constituent pythagorean

quadruples add up to 0 �mod2� as charge , and

the total sum of the squares of the primitive triples is the square of the quark mass magnitude

(the last/largest constituent pythagorean quadruple/quintuple)

Thus, the quark mass/color/charge constituent pythagorean quadruple/quintuple is fully determinant of

of the quark mass, color, and charge.

However, because each quark has a different multiple, the fermion decay/interaction combination of

mass magnitudes is more complex.

These multiple corroborations attest to the quark primitive pythagorean triples/quadruples/quintuples
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and to the Helmholtzian factorization yielding the fermion and quark architectures.

As you can see, just doing what everyone else is doing and accepting what the "superiors" insist is not out-of-the-box
thinking; and leads nowhere new. If you use the right tools, you get wonderful results. I don’t know how it’s gotten so easy to
use your lofty positions to bamboozle the rest of the world to believing the "spontaneous generation for our generation".

2



REFERENCES

[1] Cassano, Claude.Michael ; "Reality is a Mathematical Model", 2010.

ISBN: 1468120921 ; http://www.amazon.com/dp/1468120921

ASIN: B0049P1P4C ;
http://www.amazon.com/Reality-Mathematical-Modelebook/dp/B0049P1P4C/ref�tmm_kin_swatch_0?_encoding�UTF8&sr�&qid

[2] Cassano, Claude.Michael ; "A Mathematical Preon Foundation for the Standard Model", 2011.

ISBN:1468117734 ; http://www.amazon.com/dp/1468117734

ASIN: B004IZLHI2 ; http://www.amazon.com/Mathematical-Preon-Foundation-Standardebook/

dp/B004IZLHI2/ref�tmm_kin_swatch_0?_encoding�UTF8&sr�&qid�
[3] List of particles, https://en.wikipedia.org/w/index.php?title�List_of_particles&oldid�1095876560

[4] Hadrons As Helmholtzian Factorizations , https://vixra.org/abs/2207.0020

[5] Pythagorean quadruple, https://en.wikipedia.org/w/index.php?title�Pythagorean_quadruple&oldid�1078431943

[6] pythagorean quadruples algorithm code,
https://stackoverflow.com/questions/60324650/finding-all-the-pythagorean-quadruples-faster-when-a-b-or-c-1000

[7] Triples and quadruples: from Pythagoras to Fermat, https://plus.maths.org/content/triples-and-quadruples

[8] Strong interaction, https://en.wikipedia.org/w/index.php?title�Strong_interaction&oldid�1095228833

3


