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Chapter 1

First Reading: On the Charge-Mass
Interaction Identity and Fine Struc-

ture Constant

Abstract for the First Reading

The fine-structure constant « is conventionally treated
as a dimensionless constant — a pure number that char-
acterises the strength of the electromagnetic interaction.
This reading re-examines a through the lens of Geofinitism
and Finite Symbolic Mechanics (FSM). Beginning from
standard classical relations, an algebraic rearrangement
is performed that places the electron charge-mass iden-
tity on one side and a combination of Rydberg recurrence,
electromagnetic response, and o on the other. The re-

sulting expression
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3/2 1/2
Me ~ fRydberg Ho €p

e? 1%

is not presented as a new calculation of a. Rather, it is

read as a finite symbolic compression: the fine-structure
constant appears as a cubic term mediating between charge-mass
identity, atomic recurrence, and vacuum response. The
classical reading treats this as a consistency relation among
separate constants. The Geofinite reading treats it as a
symbolic trace of a single, finite, measurement-based in-

teraction.

Overview

The fine-structure constant, usually denoted by «, is one
of the most compact and symbolically powerful quantities
in modern physics. In the classical framing, it is treated
as a dimensionless constant governing the strength of
electromagnetic interaction. It is often written as a pure

number, approximately

1
a2 T7.297T x 107°% =~ —. 1.1
137 (1.1)
Within conventional physics, the dimensionless nature of
a gives it a special status. Because it does not depend
on ordinary unit choices in the same way as dimensional
quantities, it is often treated as a particularly deep nu-

merical feature of the physical world.

6



The Charge-Mass Interaction Identity

However, from the standpoint of Finite Symbolic Me-
chanics (FSM), this interpretation is incomplete. A di-
mensionless number is not therefore a commitmentless
object. It is still a symbolic compression. It is still writ-
ten in a base. It still depends on a chain of measurements,
definitions, substitutions, and representational decisions.
It still arises from a finite symbolic and experimental pro-

CEess.

The purpose of this essay is not to claim that algebra
alone establishes a new physics. Rather, the purpose is to
show that ordinary algebra, applied to standard classical
relations, exposes a form that is naturally interpretable
within the Geofinite and FSM framing. In particular,
the rearranged relation places the electron charge-mass
identity on one side and Rydberg-scale recurrence, elec-
tromagnetic response, and fine-structure compression on
the other.

The final relation reached is

3/2 1/2
e - fRydbergHo/ 50/ (1 2)

e? 1%

This expression should not be read merely as a new way
to calculate a. Rather, it shows where « sits within a
finite symbolic relation involving electron charge—mass

identity, Rydberg recurrence, and electromagnetic response.

The trajectory matters. The result is not obtained by in-
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venting a symbolic form and then forcing physics into it.
It begins with inherited classical relations, follows admis-
sible algebraic transformations, and then asks what the
resulting expression says when read through the commit-
ments of Geofinitism and FSM.

Historical and Conceptual Provenance

The fine-structure constant entered physics through the
study of atomic spectra. It is associated with the fine
splitting of spectral lines and became central in the de-
velopment of relativistic atomic theory and later quan-
tum electrodynamics. In conventional form, it is often

written as

62

- 1.3
“ Areohe’ (13)

where e is the elementary charge, ¢y is the vacuum per-
mittivity, i is the reduced Planck constant, and c is the

speed of light.

Using h = 27h, this may also be written as

2

e
= . 1.4
“ 2h€0€ ( )
Since
1
c= (1.5)




The Charge-Mass Interaction Identity

we may write

1 1 [ Fo
= =, /= 1.6
c0C 2o vV Ho€o 2o ( )

Therefore,

2
e fm

Oé:% 50.

(1.7)

This is the starting point for the present derivation.

In classical physics, this expression is taken as a rela-
tion among separately defined constants. In the Geofi-
nite reading, the expression is treated instead as a sym-
bolic compression of a finite measurement structure. The

question changes from:
What is the numerical value of a?
to:

What finite symbolic and measurement rela-
tions are compressed into the object conven-

tionally called a?

This shift is central. The goal is not numerology around
1/137. The goal is to understand how the fine-structure
constant participates in a measured relational structure
involving charge, mass, recurrence, and electromagnetic

response.

9
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Rydberg Recurrence and the Re-expression
of h

The earlier Finite Mechanics derivation begins by using
the Rydberg frequency as an observational foothold. The
Rydberg frequency is defined from the Rydberg constant
R+ and the locally measured speed of light:

fRydberg - Rooc- (18)

In the derivation used here, the Rydberg frequency is
related to electron mass, charge, Planck’s constant, and

vacuum permittivity by

4
mee
JRydberg = —8h35§ : (1.9)

This expression can be solved for h. First multiply both
sides by 8h3e?:

8fRydbergh35(2) = m€e4. (110)
Now divide by 8 frydbergfa:

mee’

h? (1.11)

B 8fRydberg53 '
Taking the cube root gives

10
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h= (L&)l/g. (1.12)

2
8fRydberg5()

This step is already conceptually important. Planck’s
constant is not being treated here as an isolated prim-
itive explanatory object. It is being expressed through
measurable quantities associated with charge, electron

mass, vacuum response, and Rydberg recurrence.

In the classical basin, this is an algebraic substitution. In
the FSM basin, it is a symbolic decompression: a familiar

constant is opened into a finite measurement relation.

Substitution into the Fine-Structure Con-

stant

We now return to the fine-structure expression

e [uo
= —4/—. 1.13
“ 2h €0 ( )
Substituting
4 1/3
h = (%) (1.14)
8fRydberg50
gives
2 4 -1/3
P (m_> B s
2 8fRydberg50 €o

11



The Charge-Mass Interaction Identity
Using
AN\ 13 B\ /3
() -(3)
we obtain

o = 6_2 8fRydberg€% 1/3 @
2 mee? g0

This may be written as

e? (SfRydbcrg53>1/3 fo

2 (meet)"/? €0

Since

(mee4) 1/3 _ mi/3€4/37

we have

62 (&flziydbergf‘:(%)1/3 @
2e4/3m /3 g

o =
Collecting the powers of e,

2
€ 2-4/3 _

2/3
=e =€ .
o4/3

Thus,

12

(1.16)

(1.17)

(1.18)

(1.19)

(1.20)

(1.21)
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_ e (8fRydberg5%)1/3 o 199
a= 1/3 - (1.22)
2Me €0
Now observe that
818 =2, (1.23)
Therefore,
1/3 1/3
(SfRydbergg(Q)) / =2 (fRydberggg) / . (124)

The factor of 2 produced by the cube root cancels with

the denominator 2, giving

2/3 2)1/3
y© (fRy(illfJ/ngg[)) [Ho (1.25)
Me o

This can be written more compactly as

1/3
(st [ g
me €o

This is the simplified Rydberg-based expression for the

fine-structure constant used in the present analysis.

The Cubic Form

The expression
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me €0

2 2\ 1/3
a= (_e / Rdeerg_EO) Ho (1.27)

contains a cube root. To expose the underlying cubic

relation, cube both sides:

1/3 3
B [ N DR
me o

Using
(AY3)? = A (1.29)
and
3 3/2
S RC
o €0
we obtain

3/2
oo S ()

me £o

Now simplify the permittivity and permeability terms:

2 Ho G 2#8/2
€o (8_0) = 8063ﬁ. (132)

Since

14
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g2 = 63/2, (1.33)
we have

A/2

1/2

= (1.34)

€o
Therefore,

Ho 302
3/2_1/2
g2 (5_()) = ud?el (1.35)

The cubic form becomes

3 €2fRdbcr 3/2 1/2
o = —TORE e E (1.36)
Me

Multiplying both sides by m., we obtain

mea = leRydbergug/2€(l)/2. (1.37)

This is a central relation for the present essay.

Placing the Charge—Mass Relation on the
Left

The preceding expression may be rearranged by dividing
both sides by e?:
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Me 3/2 1/2
e_2a3 = fRydbergNo/ 50/ . (1.38)

Dividing both sides by a?, we obtain

3/2 _1/2
Me _ fRydbergMo/ e ' (1.39)

e2 a3

In FSM notation, strict equality is replaced by the tilde

relation:

3/2 1/2
Mme ~ fRydbergHJ() )

e? 0%

(1.40)

The use of ~ is not decorative. It records a change in
interpretation. The equation is not being presented as a
Platonic equality between abstract objects. Rather, it is
being read as a finite symbolic correspondence between
measured quantities, symbolic projections, and represen-

tational commitments.

This is the point at which the expression becomes espe-

cially interesting for Geofinitism.

Classical Reading

In the classical framing, the expression

3/2 1/2
MmMe o fRydberquO/ 50/ (1 41)

e2 %

16
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would not normally be treated as revealing a charge—mass
identity. It would be treated as an algebraic rearrange-

ment within the accepted network of physical constants.

The electron mass m., the elementary charge e, the Ryd-
berg frequency frydberg, the vacuum permeability fi9, the
vacuum permittivity g, and the fine-structure constant
a are taken as separately defined quantities connected

through established physical equations.

From this point of view, the result is a consistency re-
lation. It shows that the constants are mutually con-
strained, but it does not challenge the assumption that

mass and charge are separable properties.

This is a valid reading within the classical basin. The
algebra is ordinary. The transformations are standard.
Nothing in the derivation alone compels a new physical

interpretation.

However, the same algebra can be read differently when

the foundational commitments change.

FSM Reading

In FSM, charge and mass are not treated as separate
primitive things. They are treated as projections of a

combined interactional identity.
Thus, the term

17
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Me

=) (1.42)
is not read merely as “mass divided by charge squared.”
Rather, it is interpreted as a finite symbolic projection

of the electron charge-mass interactional identity.

The electron is not first a mass to which charge is exter-
nally attached. Nor is it first a charge that separately
carries mass. Instead, m. and e are symbolic projections

of a single measured interactional identity.

The right-hand side then becomes highly suggestive:

3/2 1/2

a3

Here frydberg introduces recurrence. It points toward the
measurable atomic-scale cadence associated with hydro-

genic spectral structure.

2 1/2 . .
/2 and 50/ introduce electromagnetic re-

The factors
sponse. They represent the local electromagnetic terms

through which the relation is expressed.

The denominator o? is especially important. In this read-
ing, the fine-structure constant is not the thing being
solved for. Instead, it appears as a cubic compression
term mediating the relationship between electron charge—
mass identity, Rydberg recurrence, and electromagnetic

response.

18
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The expression may therefore be read as follows:

The electron charge—mass identity corresponds
to Rydberg-scale recurrence and electromag-
netic response, mediated by the cubic com-

pression of the fine-structure constant.
Or, in a more compact form:

The fine-structure constant is not merely a
dimensionless scalar. It is a symbolic com-
pression term within a finite interactional re-

lation.

Why This Is Not Merely Arbitrary Alge-

bra

A natural objection is that the derivation is only algebra.
In a narrow technical sense, this is true. The transfor-
mation follows from standard algebraic rearrangement of

accepted relations.

However, not all algebraic rearrangements are conceptu-
ally equal. Many rearrangements are inert: they move
symbols without opening any new interpretive structure.
This rearrangement does something more interesting. It
places the electron charge-mass relation on one side and
the Rydberg—electromagnetic—fine-structure relation on
the other.

That arrangement is not random from the standpoint of

19



The Charge-Mass Interaction Identity

FSM. It aligns with several prior commitments:

e charge and mass are not independent primitive sub-

stances;

e physical constants are symbolic stabilisations of mea-

surement relations;

e Rydberg-scale recurrence is an important observa-
tional foothold;

e clectromagnetic response terms should not be hid-

den behind c¢ alone;

e base and symbolic representation are not invariant
in FSM;

e finite symbolic expressions require provenance and

uncertainty.

The result should therefore not be overstated as a proof
of FSM. It is better understood as a compatibility re-
sult. A standard classical relationship can be rearranged
into a form that is unusually well aligned with the FSM
interpretation of charge, mass, recurrence, and electro-

magnetic response.

The significance is not that algebra alone produces a
new physical law. The significance is that ordinary alge-
bra, applied to relations already validated within classical
physics, exposes a form that can be naturally interpreted

through Geofinite commitments.

20
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The FSM reading is not externally imposed. It is avail-

able within the inherited equations.

Narrative Reading of the Final Relation

The final relation is

3/2 1/2
me fRydbergPJO/ 50/ ‘ (1.44)

e? Io%:

Read as a symbolic sentence, this says:

The electron’s charge—mass identity is struc-
turally related to Rydberg-scale recurrence,
local electromagnetic response, and fine-structure

compression.

The left-hand side presents the electron as a charge—
mass relation. It is not a small object with a separa-
ble mass and charge attached to it. It is a measured
interactional identity whose symbolic projections include

mass-like and charge-like behaviour.

The right-hand side then tells us what this identity is
embedded within. The Rydberg frequency introduces re-
currence. The electromagnetic response terms introduce
the local response structure. The fine-structure constant

appears as a cubic compression term.
Thus, the equation may be read as saying:

The measured charge—mass identity of the elec-

21
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tron corresponds to an atomic recurrence scale,
modulated by electromagnetic response, and
stabilised through the cubic compression rep-

resented by the fine-structure constant.

This is not a replacement for the classical reading. It is
a different reading of the same symbolic structure under

different foundational commitments.

Base Non-Invariance and Symbolic Com-

pression

The fine-structure constant is conventionally treated as
dimensionless and therefore independent of the system
of units. In FSM, this does not make it representation-

independent.

The decimal expression

a ~ 0.00729735256 (1.45)

and the reciprocal expression

a~! ~ 137.036 (1.46)

are not the same symbolic object, even if they refer to
the same conventional numerical relation. A binary ex-
pansion, hexadecimal expansion, decimal truncation, re-

ciprocal decimal expression, or symbolic algebraic form

22



The Charge-Mass Interaction Identity

each has a different finite representational structure.

In standard physics, these differences are usually treated
as display choices. In FSM, they matter. A symbolic
expression has a finite instantiation. It has length, trun-
cation behaviour, error propagation, compression cost,

and provenance.

Thus, the fine-structure constant is not merely a number
independent of units. It is a finite symbolic compression
whose representation depends on the alphonic system in

which it is instantiated.

This does not mean the physical relation changes arbi-
trarily when the base changes. Rather, it means that the
symbolic path through which the relation is represented
changes. FSM therefore distinguishes between a conven-
tional numerical correspondence and the finite symbolic

geometry required to instantiate that correspondence.

Alphonic Containment and Finite Inter-

actional Volume

The preceding relation remains algebraic unless a geo-
metric interpretation is added. In FSM, symbolic repre-
sentations are not treated as abstract objects detached
from instantiation. Every symbolic representation re-

quires finite conditions of representation.

At the alphonic limit, a symbolic representation has a

minimum geometric containment. The most natural min-
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imum containment is spherical. However, this should not
be read as claiming that the electron is literally a sphere,
nor that the symbolic relation has a physical body. That

framing is too strong and too easily misunderstood.

A more careful formulation is to say that the charge—
mass relation requires a finite interactional volume under

uncertainty.

Let

min(*) (1.47)

denote the minimum finite interactional volume required

to instantiate a symbolic relation within uncertainty e.

Since charge and mass are not treated as separable prim-
itive substances, the left-hand side may be written not

merely as a fraction but as an interactional pairing:

me : €. (1.48)

Here the colon denotes a combined charge-mass identity
rather than a division of independent objects. The alge-
braic fraction remains useful for derivation, but the geo-
metric reading treats the relation as a finite interactional

identity requiring containment.
We may therefore write

24



The Charge-Mass Interaction Identity

€ . 2 € 3/2 1/2 -3
min (me - € ) ~ Vmin (fRydberg; Hy &) &

(i.49)

This expression should not be read as replacing the alge-
braic relation. Rather, it gives the algebraic relation an

FSM geometric interpretation.

It says that the minimum finite interactional volume of
the electron charge—mass identity corresponds to the min-
imum finite interactional volume of the Rydberg—electromagnetic—

fine-structure relation, within uncertainty.

This formulation preserves the algebra while adding the
FSM requirement that symbolic relations must have fi-
nite representational conditions. The relation is therefore
not merely numerical. It is geofinite: a finite interactional

volume under uncertainty.

Discussion
The derivation developed here has two distinct readings.

In the classical reading, the expression

3/2_1/2
Me _ JRrydveratly Eo (1.50)

e? 1%

is a rearrangement within the accepted constants net-
work. It is an identity produced by substituting known

relations and simplifying them. It does not by itself force
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a reinterpretation of charge, mass, or the fine-structure

constant.

In the FSM reading, the same expression takes on a dif-
ferent role. The left-hand side is read as a projection
of charge-mass identity. The right-hand side is read as
recurrence, electromagnetic response, and fine-structure
compression. The expression becomes a symbolic trace

of a finite interactional relation.

This difference illustrates the broader Geofinite method.
Geofinitism does not begin by rejecting inherited equa-
tions. It asks what those equations become when read

through different foundational commitments.

The classical basin separates quantities first, then re-
lates them through constants. The Geofinite basin begins
from measured relations and treats separated quantities

as symbolic projections of finite interaction processes.

The fine-structure constant is therefore an especially use-
ful object of study. It sits at the intersection of atomic re-
currence, electromagnetic interaction, charge, mass, mea-
surement, and symbolic compression. It appears dimen-
sionless, but its representation is not free from symbolic
structure. It appears simple, but it compresses a complex

provenance of theory, measurement, and metrology.

The cubic form is particularly suggestive. The appear-
ance of o shows that the relation is not merely linear. In

this rearranged form, the fine-structure constant acts as

26
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a cubic compression term. This does not imply that the
cube has a final physical interpretation at this stage, but

it gives a structured direction for further investigation.

Likewise, the emergence of

n*ey/” (1.51)

should be treated cautiously. It would be premature to
over-interpret the asymmetry between permeability and
permittivity. However, within FSM it is legitimate to
notice that the charge—mass relation, when placed in
this form, is connected to a nontrivial electromagnetic

response structure.

The most important conclusion is methodological. This
derivation does not prove FSM, but it does show that
FSM can enter classical physics through constrained sym-
bolic pathways rather than arbitrary invention. The path
follows accepted algebra. The result then becomes mean-
ingful because it aligns with independently developed Ge-

ofinite commitments.

Conclusion

The fine-structure constant is often treated as one of
physics’ deepest dimensionless constants. In the Geofi-
nite reading developed here, it is better understood as a

finite symbolic compression within a wider measurement

27
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relation.

Starting from standard classical expressions, we derived

2 2\ 1/3
o= <—e fRydbergEO) JE (1.52)
Me €0

Cubing and rearranging gave

3/2 1/2
Me fRydbergMO €
—_— ~

e? 0%

(1.53)

This final expression places the electron charge—mass re-
lation on one side and the Rydberg—electromagnetic—fine-
structure relation on the other. In the classical frame, it
remains a consistency relation among constants. In the
FSM frame, it becomes a finite symbolic trace of inter-

actional identity.
The expression may therefore be read as saying:

The electron charge—mass identity is struc-
turally related to Rydberg-scale recurrence
and electromagnetic response, mediated by
the cubic compression of the fine-structure

constant.

Finally, by introducing the minimum finite interactional

volume under uncertainty;,

28
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€ . 2 € 3/2 1/2 -3
min (me - € ) ~ Vmin (fRydberg7 Hy &) & )

(1.54)

the algebraic relation is given a Geofinite geometric in-
terpretation. It becomes not merely a ratio of quantities,

but a finite interactional volume under uncertainty.

This is the central contribution of the present essay. The
fine-structure constant is not treated as a mysterious
isolated number, nor as a final object of numerological
speculation. It is treated as a compression term within
a finite symbolic relation. The inherited classical equa-
tions remain intact, but their meaning changes when read

through the basin of Geofinitism.
In the classical basin, the constants relate.

In the Geofinite basin, the relation is prior, and the con-

stants are stabilised symbolic projections.

29
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Chapter 2

Second Reading: On the Missing
Geometry of the Fine-Structure Re-

lation

Abstract for the Second Reading

The algebraic relation derived in the First Reading is flat:
it treats symbols as pure numbers or point-like proper-
ties, erasing their finite geometry. This Second Reading
restores what classical notation omits: extent, volume,
uncertainty, and provenance. Each symbol — m., e, uo,
€0, fRydberg, and a — is reinterpreted as a Nexil: a finite
symbolic unit generated at the Alphonic Limit. The ex-
ponents 3/2, 1/2, and the cubic a® are shown to be traces
of missing geometry. The fine-structure constant is re-
read as a ratio of volumes — a cubic compression factor be-
tween the interactional volume of the charge-mass iden-

tity and the symbolic volume of its representation. The
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asymmetric electromagnetic exponents (3/2 and 1/2) are
interpreted as fractional signatures of how the measure-
ment process projects onto different axes of the symbolic
container. This reading does not predict a new value
for a. It changes what o means: from a dimensionless
constant to a metrological conversion factor with finite

geometry.

From Algebraic Relation to Geo-

metric Interpretation

The preceding chapter derived a cubic relation:

3/2 1/2
Me ~ fRydberg to €

e? ol

and offered a narrative reading: the electron charge-mass
identity corresponds to Rydberg-scale recurrence and elec-
tromagnetic response, mediated by the cubic compression

of the fine-structure constant.

But the equation, as written, is still flat. It treats m.,
e, Mo, €0, fRydberg, and o as if they were pure numbers
or point-like properties. This is the classical inheritance.
The symbols have no extent, no volume, no uncertainty,

no provenance. They are idealised.

Finite Mechanics and Finite Symbolic Mechanics together

restore what classical notation erased: the finite geome-

W
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try of the symbol itself.

2.1 Finite Mechanics and Finite

Symbolic Mechanics

Finite Mechanics began with a simple observation: ev-
ery measurement is finite. Every ruler has a smallest
mark. Every sensor has a noise floor. Every clock ticks
discretely. From this observation, a framework was built
in which extent, uncertainty, and provenance are irre-
ducible features of any measured quantity. The Alphonic
Limit was introduced as the boundary of first-order mea-
surement — the point at which a measurement becomes

a finite symbolic distinction.

Finite Symbolic Mechanics extends this insight to the
symbols we use to record measurements. The symbol is
not a transparent window onto a measured quantity. It
is itself a finite geometric object — what we call a Nexil.
It is generated at the Alphonic Limit. It has volume. It
has uncertainty. It carries the trace of its own generation
(provenance). The classical habit of treating symbols as
points or pure numbers is a flattening — a projection that

discards the geometry of representation.

Thus, when we write an equation like

3/2 1/2
me o fRydberg Ko €p

e? %

o
o
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we are not relating four independent ”things”. We are
relating four symbolic compressions of a single underlying
measurement process. The equals sign, in the Geofinite

frame, is replaced by the tilde:

3/2 1/2
Me ~ fRydberg o &g

e? ol

The tilde marks a correspondence under finite constraints,

not a Platonic equality.

2.2 Extent as a Missing Parame-

ter

What is missing from the classical reading of this equa-
tion is extent. The symbols m., €, frydberg, 10, €0, and
a are treated as points or pure numbers. But they are
Nexils. They have finite geometry. Their geometric ex-
tent is not zero. It is larger than the Alphonic Limit —

the smallest distinguishable symbolic volume.

Let V,(X) denote the finite symbolic volume of Nexil X
at the Alphonic Limit. Then each symbol in the equation
carries such a volume. The equation, when restored to
its full geometric meaning, is not a relation among pure

numbers. It is a relation among volumes.

The appearance of exponents — 3/2, 1/2, and especially

the cubic o — is the trace of this missing geometry. The
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exponents tell us how many dimensions of the symbolic

volume are being compressed, and in what proportion.

2.2.1 The Cubic Clue

The cube is the most important clue. A cube suggests
three dimensions. Three independent measurement di-
rections collapsed into one symbolic constant. The fine-
structure constant, in this reading, is not ”dimension-

less”. It is a ratio of volumes:

V;nteraction 1/3
a ~ | —/—m
< Vvsymbolic )
That is, the interactional volume of the electron charge-mass
process, divided by the symbolic volume of the represen-
tation that stabilises it, raised to the one-third power.

The cubic o in the denominator of our relation is there-

fore the direct expression of this ratio:

3 ‘/interaction
o~

‘/symbolic

The fact that o® appears in the denominator means that
the right-hand side of the equation is inversely propor-
tional to the cubic compression. As the interactional vol-
ume grows relative to the symbolic volume, a increases

— but the relation is cubic, so sensitivity is high.

(@
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2.2.2 The Asymmetric Electromagnetic
Exponents

2 1/2 .
/2 and 50/ are also traces of missing geome-

The terms ug
try. Their exponents are not integers. They are rational
numbers: 1.5 and 0.5. This asymmetry is not accounted
for in classical theory. It is usually treated as an artifact

of the SI system — a convention.

But Geofinitism asks: what if it is not an artifact? What
if the asymmetry is the signature of how the measurement
process projects onto different axes of the symbolic con-
tainer? The 3/2 exponent suggests that the permeability
symbol g is compressed along three half-dimensions — a
fractional scaling that reflects the geometry of the mea-
surement apparatus. The 1/2 exponent suggests that gy
is compressed along one half-dimension. Together, they
sum to 2 — the power of 1/c? in the wave equation — but

they are split unevenly.

A fully Geofinite equation would not flatten this asym-
metry. It would preserve it as a geometric fact about the

measurement process.

2.3 The Nexil and the Minimum

Interactional Volume

We now introduce the minimum finite interactional vol-

ume under uncertainty. Let
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Ve (X)

min

denote the smallest volume in which the symbolic relation
X can be instantiated, given uncertainty e. This is not a
free parameter. It is bounded by the Alphonic Limit. It

is the volume of the Nexil itself.
For the charge-mass identity, we may write:

Ve, ( ; 62)

min

Here the colon denotes a combined interactional identity
— not a division of independent objects, but a single pro-
cess with two symbolic projections. The colon replaces
the fraction bar when we move from algebraic compres-

sion to geometric interpretation.

Similarly, for the right-hand side:

Vlfnin (fRydberg) ) Vimn < 3/2> ) Vimn ( 1/2> ) Vinin (a—3)

The full geometric correspondence is then: [

This is not a replacement for the algebraic relation. It

1

Viain (me €%) ~ Vi (frydverg) * Vo (M3/2) men( ) 2) Vi (@77)

~
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is the algebraic relation unflattened. The algebra is pre-
served, but each symbol is now understood to carry its

own finite geometric extent.

2.4 The Fine-Structure Constant

as Compression Factor

From this geometric reading, the fine-structure constant
is revealed as a compression factor between two regimes
of measurement: the physical (charge, mass, recurrence)
and the symbolic (the equation itself). It is not a dimen-
sionless constant. It is a ratio of volumes — a metrological

conversion factor.

The cubic form o® appears because the conversion is
three-dimensional. The charge-mass identity occupies
a volume in interaction space. The symbolic represen-
tation compresses that volume into a flat symbol. The
compression is not linear. It is cubic because the symbol
itself has three geometric dimensions (its extent in the
Alphonic volume) and the interaction has three degrees
of freedom (charge, mass, and their relation to recurrence

and response).

Thus, the value o & 1/137 is not a mystery. It is the mea-
sured ratio of two volumes, expressed in a particular sym-
bolic base (decimal), under particular measurement con-

ditions (our apparatus, our epoch, our Alphonic Limit).

38



The Charge-Mass Interaction Identity

In another epoch, with a different Alphonic Limit, «
might be different — not because physics changes, but

because the geometry of representation changes.

2.5 Why This Is Not Numerol-
ogy

A cautious reader will object: this is just reinterpreting
an algebraic relation, not deriving a new value for «.
That is correct. The purpose is not to predict a. The

purpose is to change what a means.

In the classical basin, « is a pure number — a dimension-
less constant that appears to be a free parameter of the
universe. In the Geofinite basin, « is a measured compres-
sion factor — a ratio of finite volumes, with uncertainty,
provenance, and dependence on the symbolic system in

which it is expressed.

This shift has consequences. If « is a ratio of volumes,
then it is not universal in the Platonic sense. It is univer-
sal only within the epoch and apparatus that produced
it. A different measurement apparatus — different resolu-
tions, different base, different symbolic geometry — would
produce a different oo. Not because the interaction is dif-

ferent, but because the compression is different.

This is not relativism. It is metrological accountability. It

restores what classical physics erased: the finite geometry
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of the symbol.

2.6 Conclusion of the Second Read-
ing

The cubic relation derived in the first reading is not a
new equation. It is the same equation, read with new

eyes. The second reading adds what was missing: extent.
We have shown that:

e Each symbol in the fine-structure relation is a Nexil
— a finite geometric object with volume, uncertainty;,

and provenance.

e The exponents (3/2, 1/2, and 3) are traces of miss-

ing geometry.

e The cube «? indicates that the fine-structure con-
stant is a cubic compression factor — a ratio of in-

teractional volume to symbolic volume.

e The asymmetric electromagnetic exponents (3/2 and
1/2) reflect the projection of the measurement pro-

cess onto different axes of the symbolic container.

e The minimum finite interactional volume V¢, (+)

provides a geometric interpretation of the algebraic

relation.

The fine-structure constant is not a dimensionless mys-
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tery. It is a metrological conversion factor between two
regimes of measurement: the physical interactional vol-
ume of the electron and the symbolic volume of our rep-
resentation. Its cubic form is the signature of a three-

dimensional compression.
In the classical basin, constants relate.

In the Geofinite basin, the relation is prior, and constants

are stabilised symbolic projections with finite geometry.

This is the contribution of Finite Symbolic Mechanics
to the interpretation of the fine-structure constant. The
algebra remains intact. The meaning changes. And the

missing geometry is restored.
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Chapter 3

Third Reading: On Spin, the Sad-
dle Point, and the Inseparability
of Charge and Mass

Abstract for the Third Reading

The First Reading revealed o as a cubic compression
term; the Second Reading restored the missing geom-
etry of extent and asymmetry. But both readings re-
main static. This Third Reading introduces dynamics.
It asks: what happens when the finite, asymmetric, in-
separable charge—mass interaction encounters an inhomo-
geneous magnetic field? The answer is the Stern—Gerlach
experiment. The discrete splitting of the beam is not ev-
idence of a new quantum degree of freedom called spin.
It is the consequence of saddle-point geometry: a finite,
asymmetric trajectory passing through a potential sur-

face with exactly two exit valleys. Spin is reinterpreted
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as a flattened narrative — a convenient compression of a
complex geometric process. The cubic o and the asym-
metric exponents 3/2 and 1/2 are shown to be the static
traces of this dynamic, chiral, saddle-point interaction.
The reading closes the loop from algebra to geometry to
experiment, demonstrating that the fine-structure con-
stant and spin are not independent primitives but sta-

bilised projections of a single finite measurement process.

From Static Compression to Dy-

namic Separation

The first reading of the fine-structure relation revealed
a as a cubic compression term — a ratio of volumes, not
a dimensionless constant. The second reading uncovered
the asymmetric exponents 3/2 and 1/2 as traces of miss-
ing geometry and direction — the flattened remnants of

chirality and the right-hand rule.

But these readings remain static. They treat the equa-
tion as a snapshot. The third reading adds what the
equation cannot show: dynamics. It asks: what hap-
pens when the charge-mass interaction, with its finite
asymmetry and irreducible chirality, encounters an inho-

mogeneous magnetic field?

The answer is the Stern—Gerlach experiment. And the

key to understanding it is not spin — but the saddle point.
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3.1 The Stern—Gerlach Experiment:

A Classical Problem Re-Examined

In 1922, Otto Stern and Walther Gerlach passed a beam
of silver atoms through an inhomogeneous magnetic field.
Classical physics predicted that the continuous distribu-
tion of magnetic moments would produce a continuous
smear on the detector. Instead, they observed two dis-

crete spots — a split into two beams.

This result was interpreted as the first direct evidence
of quantisation — of ”spin” — a purely quantum degree
of freedom with no classical analogue. Within the Ge-
ofinite framework, this interpretation is questioned. Not
because the experiment was wrong, but because the clas-
sical model used to interpret it made inadmissible as-

sumptions.

3.1.1 The Inadmissible Assumptions
The classical model assumed:

e Separability: that the magnetic moment of the
atom is independent of its mass and charge distri-

bution.

e Isotropy: that the interaction is symmetric with

respect to orientation.

e Infinite precision: that the trajectory can be
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treated as a continuous, deterministic line.

e Platonic forms: that "spin” exists as a property

prior to measurement.

Geofinitism rejects each of these. Charge and mass are
not separable. The interaction is not isotropic — it car-
ries the chirality of the right-hand rule. Measurements
are finite, with uncertainty and provenance. And prop-
erties are not prior to measurement; they are stabilised

projections of measurement narratives.

3.2 The Saddle Point Geometry

When a charge-mass interaction — a single, inseparable,
finite-asymmetric entity — passes through an inhomoge-
neous magnetic field, the field geometry is not uniform.
In the Stern—Gerlach apparatus, the field has a saddle
point: a region where the field gradient changes sign in

different directions.

A saddle point is a geometric feature of a potential sur-
face. It has one direction of negative curvature (unstable)
and two directions of positive curvature (stable). In the
Stern—Gerlach magnet, the saddle is oriented so that the
charge—mass interaction, approaching along the axis of
the beam, encounters a region where the force is zero

(the saddle) but the gradient is non-zero on either side.
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3.2.1 The Saddle as a Decision Point

(Classical physics treats the saddle as a problem. Trajec-
tories near a saddle are unstable — small perturbations
lead to large divergences. In the classical model, this was
seen as a difficulty: why would the beam split discretely

rather than spreading continuously?

Geofinitism answers: because the charge-mass interac-
tion is not a point particle. It has finite extent. It has
internal asymmetry. When this finite, asymmetric object
approaches the saddle, it cannot ”choose” to go through
the centre. The saddle forces a binary outcome: the in-
teraction is deflected to one side or the other, depending
on the orientation of its internal asymmetry relative to
the field gradient.

The discreteness of the outcome is not due to quantisa-
tion. It is due to the topology of the saddle. A saddle
has exactly two valleys. There is no continuum of stable
exit trajectories — only two. The beam splits because the

geometry of the potential forces it to split.

3.2.2 The Role of Finite Asymmetry

If the charge-mass interaction were perfectly symmet-
ric (no internal chirality, no right-hand rule), the sad-
dle would produce a continuous spread. The interaction
would be equally likely to exit anywhere on the detector.

But the interaction is not symmetric. The right-hand
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rule, the 3/2 and 1/2 exponents, the cubic « — all point

to a fundamental asymmetry in the charge—mass identity.

This asymmetry, when coupled with the saddle geometry,
produces exactly two stable exit trajectories. The two
beams correspond to the two orientations of the asym-
metry relative to the field gradient. In the classical quan-
tum interpretation, these are called ”spin up” and ”spin
down”. In the Geofinite interpretation, they are the two
exit valleys of a saddle point, traversed by a finite, asym-

metric charge—mass interaction.

3.3 The Historical Inseparability
of Charge and Mass

The Stern—Gerlach experiment is often presented as evi-
dence for a new property of the electron: spin. But spin
is never measured directly. What is measured is the sep-
aration of a beam into two discrete spots. The interpre-
tation of that separation as "spin” depends on the prior
assumption that charge and mass are separate properties,

each with its own associated magnetic moment.

Geofinitism rejects that assumption. No experiment has
ever measured the charge of an electron without also mea-
suring its mass. No experiment has ever measured the
mass of an electron without also measuring its charge.

The two are not independent. They are projections — sta-

48



The Charge-Mass Interaction Identity

bilised symbolic compressions — of a single interactional

identity.

Thus, the Stern—Gerlach experiment does not demon-
strate the existence of spin. It demonstrates that a fi-
nite, asymmetric, charge—mass interaction, when passed
through a saddle-point magnetic field, splits into two tra-
jectories. The split is discrete because the saddle has two
exit valleys. The existence of two beams does not require
a new quantum degree of freedom. It requires only the
geometry of the saddle and the asymmetry of the inter-

action.

3.4 Spin as a Flattened Narrative

In the classical quantum narrative, spin is presented as
a primitive — a "built-in” angular momentum with no
classical analogue. This narrative is appealing because
it "explains” the Stern—Gerlach result. But it does so
by introducing a new entity, rather than by re-examining

the assumptions of the classical model.

Geofinitism offers an alternative. The Stern—Gerlach re-

sult is explained by:

e The finite extent of the charge—mass interaction (it

is not a point).

e The internal asymmetry of that interaction (the

right-hand rule, chirality).

49



The Charge-Mass Interaction Identity

e The saddle-point geometry of the magnetic field.

e The inseparability of charge and mass (they are

projections, not independent properties).

No new entity (spin) is required. The ”spin” of the elec-
tron is a flattened narrative — a convenient fiction that
compresses the complex, finite, asymmetric, saddle-point
dynamics into a single symbolic label. Like the ket and
the Heaviside function, spin is not wrong. It is flattened.
It hides the finite geometry and the dynamic process that

produced the measurement.

3.5 Connecting Back to the Fine-

Structure Constant

The third reading now connects to the first two. The

fine-structure relation:

3/2 1/2
me ~ fRydberg to €

e? 1o

is the static, flattened, scalar version of the dynamic, chi-
ral, saddle-point interaction observed in the Stern—Gerlach
experiment. The cubic a and the asymmetric exponents
3/2 and 1/2 are not arbitrary. They are the trace of the

saddle geometry and the finite asymmetry.

- The 3/2 exponent corresponds to the three spatial di-

mensions of the saddle and the half-integer nature of the
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split (the "spin” 1/2). The saddle has three dimensions
(two stable, one unstable); the half-integer emerges from
the asymmetry of the charge-mass interaction, which has
no classical analogue in the flattened spin narrative. -
The 1/2 exponent corresponds to the binary outcome
(two beams) compressed into a fractional power. - The
cubic a? corresponds to the three-dimensional volume of
interaction — the finite extent of the charge—mass identity

as it passes through the saddle.

Thus, the fine-structure constant is not a coupling strength.
It is a compressed narrative of the Stern—Gerlach exper-
iment — and of every other experiment involving charge
and mass. It is the static shadow of a dynamic, chiral,

saddle-point interaction.

3.6 Conclusion of the Third Read-
ing

The Stern—Gerlach experiment does not demonstrate the
existence of spin. It demonstrates the behaviour of a
finite, asymmetric, inseparable charge—mass interaction
encountering a saddle-point magnetic field. The discrete
separation is a consequence of the saddle topology, not

of quantisation.

Spin is a flattened narrative — a convenient label that

compresses a complex geometric and dynamic process.
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The fine-structure constant, with its cubic form and asym-
metric exponents, is the static signature of the same pro-
cess. The 3/2 and 1/2 are traces of the saddle geometry
and the binary outcome. The cubic « is the compression

of the three-dimensional interaction volume.

In the classical basin, spin is a primitive, and « is a di-
mensionless constant. In the Geofinite basin, both are
stabilised projections — finite symbolic compressions of a
single, dynamic, chiral, saddle-point interaction. The his-
tory of measurement (charge and mass never separated)
and the geometry of the apparatus (the saddle) together
explain what classical physics needed a new quantum de-

gree of freedom to explain.

This is the third reading. It closes the loop from static
equation to dynamic experiment, from compression to

separation, from flattened symbol to finite measurement.
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