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Abstract

This report extends our previous studies of empirical relations involving the
cosmic microwave background temperature and the gravitational constant. In
the preceding work, the adopted readout procedure gave a CMB temperature
of 2.7256307 K, in agreement with the observed value of 2.72548 + 0.00057
K. The same procedure also gave a gravitational value of 6.674184 x 107"
m’kg-s7% close to the reported value of 6.6743 x 107! m>-kg-s™%. These two
results were obtained within a common structural framework in which the
minimum mass, denoted by M, connects microscopic mass-energy quanti-
ties with macroscopic readouts. The present study focuses on the structural
meaning of this minimum-mass scale. In particular, we establish a readout-
level degree correspondence in which the electromagnetic numerator is first
degree in the minimum-mass readout, the gravitational rate representation is
second degree, and their quotient leaves one residual minimum-mass readout
degree in the dimensionless proton-side gravitational-to-electromagnetic force

ratio. The degree terminology used here is a same-shell, readout-covariant
2

structural classification; it is not an assertion that M, is an intrinsic quan-
tity independent of the adopted unit/readout system. The purpose is not to
derive the physical origin of gravity or of electromagnetism, but to clarify the
algebraic and readout structure associated with the minimum mass. The anal-
ysis also revisits Coulomb’s law and Newton’s law of universal gravitation
from the viewpoint of their common inverse-square dependence on distance.
Both laws contain the same spatial factor associated with the square of the
separation, while their electromagnetic and gravitational numerators remain
distinct. This common spatial structure is treated separately from the mini-
mum-mass degree correspondence. The resulting correspondence shows that
the difference between the second-degree gravitational structure and the first-

degree electromagnetic structure is directly reflected in the first-degree mini-
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mum-mass readout remaining in the force ratio, while the deeper physical
origin of the degree structure remains open.
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1. Introduction

The symbols used in this paper are summarized in Section 2. In previous studies,
we proposed a set of empirical equations relating the cosmic microwave back-
ground (CMB) temperature to several physical quantities and evaluated them
numerically [1]-[5]. In particular, Equations (1) - (3) summarize characteristic
CMB-temperature relations that provide the empirical starting point for the pre-

sent analysis.

G 2
My A5 KL g 4x10 (1)
he 2 1lkg-c
Gm*
—2"=£-ﬂ-hcz8.09x10*37 ()
e 2n e
4re,
2 2
Pl | = nkT ~1.18x10™2 3)
e 4ns,

We also introduced an empirical expression for the fine-structure constant [6]

and examined its consistency with related quantities [7] [8].

1 =137.0359991=136.0113077 +

+1 4
a 3-13.5 )

13.5-136.0113077 = 1836.152654 = 2 (5)
m

e

For clarity, the two readout redefinitions used below are introduced here before
their detailed formulation in Section 2. The first redefinition, denoted #, is the Q-
side normalization that restores the two electromagnetic coefficient branches to
the ideal coefficients 9/2 and m. The second redefinition, denoted £, is the subse-
quent table-number/readout transformation based on the A-character; in the in-
herited transfer rule, ngEX) is used as the corresponding numerical factor. The
notation £ % denotes the readout stage obtained after sequential application of A
and F. Their detailed definitions and limitations are given in Sections 2.2 and 2.5.
Small deviations from the ideal values of 9/2 and T, respectively, were previously
considered as a means of reducing the resulting numerical errors [9]-[14]. In the

previous formulation, the coefficient associated with the dimensional factor m*/s
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was denoted by kL, [15]-[18]. In the present report, kL, is no longer used as an
independent quantity. Instead, sz is explained in Equation (10).
Before the first redefinition, the two electromagnetic coefficient branches in the

modified notation are written using the pre-correction values as follows.

2

3132794486 ) ey 044987758 %107 (Wh) (6)
c e
4.487397553-¢(C) = —n ~1.345287943x10° (C") (7)
Sgen!M,,C

Applying the first redefinition to the von Klitzing constant returns the corre-
sponding coefficients to the ideal values of 9/2 and n [15]-[18]. In the present no-
tation, the unit-bearing coefficients are written separately from the speed of light.
Equations (8) and (9) therefore use 7,/ cand 4.5, - ¢ respectively; the coefficient
labels and c are not combined into a single symbol. Equations (8) - (10) are rela-

tions in the F1 readout representation.

2
. . S ..m.c
Puni [V mj: =~ /e =1.047922511x10° (Wb) ®)
c | m/s e
45, -c( m/s ): In_ = 4.5¢=1349066061x10° (C™) ©)
A-m) s,.m,.c

Using the two branch relations, the generative time (sgn) is obtained as follows.

7 unit

= 4 . h
gen 45, ¢ (mI)CZ)(meC2)

=2.044990031x107"(s) (10)

Equation (10) replaces the former kL,-based representation. In the present for-
mulation, this generative time is tied directly to the minimum-mass action rela-

tion,
M €S, = h=6.62607015x107 (1 -5) (11)

and the minimum-mass energy is related to the CMB thermal scale by

min

M. =2—“ch =3.24014790x107°(J) (12)
a

In these previous studies, the minimum mass (Mmn) mainly connected the
CMB-temperature scale, microscopic mass-energy quantities, electromagnetic
readouts, and the gravitational-side calculation. The present study instead exam-
ines the power, or degree, with which the minimum-mass readout appears. The
numerical CMB-temperature and gravitational values themselves remain those of
the preceding report [18]. What is new is the degree analysis: the electromagnetic
numerator is first degree in the minimum-mass readout, the gravitational rate
representation is second degree, and their quotient leaves one residual minimum-
mass readout degree in the dimensionless proton-side gravitational-to-electro-
magnetic force ratio. The underlying empirical relations and numerical values are

inherited from the preceding work, whereas the present contribution is the struc-
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tural classification of their minimum-mass readout degrees and the explicit dis-
tinction between same-shell structural statements and readout-stage numerical
bookkeeping. Because the numerical value of M, expressed in kilograms belongs
to the adopted MKSA readout, the degree classification is made at the same-shell,
readout-covariant level rather than as an intrinsic unit-system-independent state-

ment. At the action level, the Coulomb numerator divided by c can be written as

62 o a

= C*Syen = 7.69558236x1077 (1 -3) (13)
dng,c 2m 2m

[ min ]MKSA

Thus, one explicit factor of the MKSA minimum-mass readout appears in the
electromagnetic action-level structure. The corresponding gravitational action-
level quantity is Gmi / ¢ . For the rate-type representation used below, this gravi-

tational quantity is divided by . The rate coefficient is defined as

s
= ﬂ-( gen ] =5.33193444x10™ {ij (14)
4n | lkg AE Kg ) uksa

The numerical value is displayed using the MKSA (s/kg) carrier. The subscript
F F denotes the readout stage after sequential application of the first and second
redefinitions. The detailed definition of the second redefinition is given later in

Section 2.5. The resulting proton-side gravitational rate representation is
Gm; 2

C3 = Bratc [Mmin ]

=6.92997483855x107" (kg-s) (15)

MKSA

Equation (15) becomes numerically accurate after the second redefinition; be-
fore that step the relation is structural but not yet aligned to the accepted readout
value. Equation (13) gives the first-degree minimum-mass readout structure at
the action level, Equation (14) defines the rate coefficient, and Equation (15) gives
the gravitational rate representation after division by &. In Equation (15),

[M in Jsy 18 explicitly a squared MKSA readout; it is not promoted to an in-
trinsic unit/readout-system-independent quantity. This is why a local-unit-shell
(LUS) reading is required already at Equation (15). The problem is that [M i ];Ks N
looks as if it were a unit-system-independent invariant, whereas it is an MKSA
readout square and therefore depends on the adopted mass-readout scale. The
formal criteria are stated in Section 3.3. The degree-two statement refers instead
to the covariance of the complete relation: with the adopted character assign-
ments, B, [M,;, ;KS , and Gm!z7 / ¢’ both carry A = +2, which is explained in
Section 2.5. Multiplying Equation (15) by ¢ returns Gmi / ¢ for comparison with
Equation (13). At that common action level, the shared a, &, and s, factors cancel
in the force ratio, leaving a first-degree minimum-mass readout structure. The
normalized combination M7,

same-shell mass-scale transfer, but this is distinct from invariance of M_,, itself.

(me -m, ) can remain invariant under a common

Thus, the present degree terminology denotes a same-shell, readout-covariant
structural degree, not an SI mass dimension or an intrinsic invariant degree. Cou-
lomb’s law and Newton’s law of universal gravitation also share the same inverse-

square spatial factor while their numerators remain distinct. The physical origin
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of the gravitational second-degree structure remains open.

2. Symbols and Basic Relations

This section summarizes the reference quantities and structural relations required
for the present degree analysis. The first-redefinition framework is retained from
the previous report, while only the relations needed in the present analysis are

carried forward.

2.1. Reference Constants in MKSA Units (Values Taken from
Standard Reference Data)

The standard physical constants listed below follow the 2018 CODATA recom-
mended values [19], except where otherwise stated. The value of alpha is retained
from the preceding work, and ¢,, is defined here by g, = A/e. The CMB compari-
son value is taken from Fixsen (2009) [20]. The observed values of Gand 7 are
included for comparison only and do not enter the algebraic chain.

G gravitational constant = 6.6743 x 107" m*kg™"-s7* (comparison only).

T CMB temperature = 2.72548 + 0.00057 K (comparison only).

k Boltzmann constant = 1.380649 x 1072 J.K™L,

¢ speed of light = 299792458 m-s™".

h: Planck constant = 6.62607015 x 1073 J.s.

&: electric constant = 8.8541878128 x 107* N-m*-C2.

Ho: magnetic constant = 1.256637062 x 10° N-A2.

e elementary charge = 1.602176634 x 107*° C.

¢ magnetic-monopole charge defined by ¢, = A/e=4.13566770 x 107> Wb.

my: proton rest mass = 1.67262192369 x 10 kg.

m,: electron rest mass = 9.1093837015 x 107! kg.

Ry von Klitzing constant = 25812.80745 Q.

a: fine-structure constant = 1/137.035999081.

2.2. Symbols and Relations Obtained after the Redefinition
Procedure

This subsection transfers the first-redefinition block of the previous report [18],
with the present coefficient-c notation. The redefinition is a change of readout
representation, not a change of the physical constants. Hereafter, F; and F,
denote the first and second readout-redefinition functions, respectively. For any
readout quantity X, X1 =F(X) and X' = F,(F(X)). The notation FF,
denotes sequential application of the two functions and does not denote multipli-

cation.

2.2.1. Symbols Obtained after the First Redefinition (F1) Procedure
Quantities written with the subscript “new” denote numerically consistent readouts
after the first redefinition, as in the previous report [18]. They are historical/in-

ternal labels for that representation, not a new current-shell grammar.
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Cren = e-%= 1.5976897x107" (C) (16)
T -15
=q, —————=4.1472823x10"° (Wb 17
Tmaer =3 1327945 (Wo) (7)
ooy = Coe* Dprners = AA8T076 7 =h=6.62607015x10"*(J-s) (18)
’ 45 3.1327945

Therefore the value of Planck’s constant remains unchanged.

R _ Qm,new =R 4.5 T

Konew = X 4.4873976 3.1327945

new

=25957.997(Q)  (19)

Equation (19) can be rewritten as

R 4.5

K ,new _( *~ unit

¢)-Zuic. " _25957.997(0) (20)
C m

e
Here 4.5, and 7 are unit-identification coefficients for the 1/(A-m) and
(V-m) readouts. They represent MKSA readout deviations, not new physical con-
stants. In the present notation they are written separately from c¢ as 4.5u,:c and

T/ €. The explicit factors of ¢ cancel in the product (4.5uit€) (7unie/ €) = 4.5unit aunit-

Zown =20 Ry =2y ——2 T _37884931(Q)  (21)
: ’ 44873976 3.1327945
. m
Zy o =200 (45,5¢)- 0. 2 — 378 84931(Q) (22)
c m,
Z, 4.5 T 6 2
_ Lomew _ : ~1.2637053x10°(N-A2) (23
Honew 0744873976 3.1327945 ( ) 3
g oL, 44873976 31327945 8 80466425107 (F-m™ ) (24)
’ ZO,ncwc 45 n
1 -
¢, = = =299792458(m-s ") (25)
N €okdy
The Compton wavelength is
P (26)
mc

Because h and c are fixed, the Compton relation connects the length readout to
the mass readout. Under the first-redefinition map only, the mass and thermal
readouts remain m. with subscript new equals m., and likewise for m, and 7.
This is not a claim of unit-system-independent invariance.

The minimum mass is defined as

24T
[ Juncen = -%5—=3.605150741x10™ (kg) (27)

= 3 =
MKSA c

2.2.2. Meaning of the First Redefinition: Q-Side Normalization
In the first redefinition, macroscopic and microscopic quantities are related through
a normalization of the unit (). Under this normalization the unit J-m?/s is fixed as

follows:
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S (A m)TTy(v-m)] o8

=(45/m) [y (A-m) [y (V-m) ] =1/(3-m)5)

Redefining the macroscopic unit 1 Q yields the following relations.

1Q,,, =1.0056247057'Q, ;4 =1.0056247057 (Wb/C), .., (29)
1

€y, = 1.005624705 zeMKSA (30)

gm,,, =1.005624705 2 quKSA (31)

&, =1.005624705"¢, (32)

Hy  =1.0056247054, (33)

RK,,, =(4.5/4.4873976)(n/3.1327945) RK s, =1.005624705RK s, (34)
20,,, =1.005624705 Z0, ., (35)

In the previous report the coefficient associated with m?/s was written kZ,. In
the present report that object is not an independent quantity. Its previous role is

carried by Spen through MinESgen = A.

2.3. c-Normalization and Action versus Rate

Here, the notational modification means only the rearrangement of explicit fac-
tors of g it does not change the unit-identification coefficients or their dimen-
sional roles. In the previous report, physical quantities were expressed in ¢-nor-
malized form by introducing appropriate factors of the speed of light, so that elec-
tromagnetic, mass-energy, and action-type quantities could be compared in a
common structural framework. Before the notational modification that compari-
son was written with the absorbed maps (e = ec, ¢n = ¢mG and A= h- &). After
the coefficient- ¢ separation adopted here, those absorbed symbols are no longer
required: the factors of care written explicitly, and the former c-wrapped coeffi-
cient notation becomes identity-like (¢ = € gm = ¢m, £ = h). This does not mean
that c-normalization itself is the identity. The underlying ¢-normalized relations
are retained. In particular the action-level comparison of €/(4né&c) with Gmf, / c,

2/ 3 .
and the subsequent rate form Gm,, / ¢’ , remain in use.

e = ec(previous), e = e(present) (36)

» = q,¢(previous), g, = g,, (present) (37)

h=>h-c*(previous), h=> h(present) (38)

&, = &, -¢(previous), &, = &, -c(present) (39)

Hy = - c(previous), g, = u,-c(present) (40)

kg = kg-c*(previous), kg = kg-c*(present) (41)

G= g(previous) , G=>— (present) (42)
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G, :ﬂ(previous), Gy :ﬁ(present) (43)
c c

where G = Gn/(1 kg), equivalently Gy= G- 1 kg, is used as an intermediate grav-
itational-side readout. Thus, the kilogram appearing in the MKSA dimension of
Gis a denominator mass unit. The maps (36) - (43) record the notational modifi-

cation of the former absorbed notation.

2.4. Minimum Mass, Generative Time, and SI

Mminczsgen = h (44)

Sgcn = h/(Mmincz) (45)
h

[Mmin ]MKSA = CZS (46)

gen

When a numerical kilogram value is intended, the minimum mass is written
[ Mnin]mxsa- The subscript MKSA marks a numerical readout in the adopted MKSA
shell, not a new physical species of M. The former coefficient &Z, is historical
only; its role is carried by Sen through (44). The mass-side structural invariant of
the previous report is retained in the restricted form

SI ::Méin/<me-mp> (47)

SI denotes the structural invariant of the previous report [18]. Under a common
same-shell mass-scale transfer, SI is invariant. This invariance is not from invari-
ance of M. itself. The additional structural quantities used in the previous re-
port are not introduced here unless required in the subsequent analysis.

The four connection relations of the previous report [18] are retained here as
useful identities. In the present notation, their former c-absorbed forms are mod-
ified only by making the factors of ¢ explicit; the unit-identification coefficients
and their dimensional roles are unchanged. Separately, in the two relations that
previously contained kLo, kL, is eliminated in favor of s, through M i Sgen =M.

The other two connection relations retain the same structural content.

M, .
(4'51mitc)enew =—" (48)
m
P
M .
qmnew — min (49)
7 it m,
C
(”—j o =S 0 (50)
C
qm 2
= ms, (51)
(45,,¢c) 7 ¥

2.5. A-Character Table Used in This Analysis

The second redefinition (F2) can be done using the A-character. The A-character

is a readout character. It is not automatically identified with a concrete MKSA-to-
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readout endpoint exponent. The A-character assignments used here are inherited
from the readout framework developed in the preceding report [18]; their deeper
origin is not re-derived in the present paper. R, is defined in Section 3.1. In the
preceding report [18], a table-number A(X) was also used as the exponent of the
transfer factor J;(,X), with /. = 1.00056105184. The transfer rule is not applied
again within the same-shell evaluation below; quantities labeled FF, are already
expressed in the post- F, readout stage. In that report A(X) is a covector that as-
signs a table-number weight to each readout quantity X: a positive weight multi-
plies the readout by Jsl()X) , a negative weight divides it by Jl:b(X)‘ ,and A(X) =0
leaves the readout unchanged. Table 1 of the present paper keeps those labels as
readout characters for the degree analysis; it does not apply the transfer rule inside

the same-shell evaluation.

Table 1. Lists only the A-characters used in the present degree analysis.

Quantity A(X) Role
c 0 c-normalized reference
h +2 action
e —4 elementary charge
Qm +6 magnetic-monopole charge
Mmin, Me, 11p +3 Mass, electron, proton
1kg +3 macroscopic mass unit
Sgen, S -1 time
m -1 distance
Q +10 resistance
& -10 electric constant
Mo +10 magnetic constant
G -4 gravity
é/(4ns) +2 EM numerator
Gm; +2 gravitational numerator
1/7 +2 spatial factor
Ry 0 ratio
Brate —4 rate coefficient

The table-number factor used in the second redefinition is defined by Equation
(52). Each of the two coefficient branches in Equation (34) corresponds to J, ,
so their productis J, [1;})3 = RKew/ RKyiksa.

45 n 110 R 1/10
Joab { ' } = | Hanew =1.00056105184 (52)
4.487397553 3.132794486 Ry vicsn
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3. Methods

3.1. Definitions for Bpair and Brate

The evaluation uses three auxiliary objects: the rate coefficient B, the proton-
side force ratio R,(m1,), and the pair coefficient By,;r. They are introduced here only

as definitions. Their degree reading is given in Section 4.

hr 450 S

ratc2 - 41 (1 kgg)F]Fz (53)
R, (mp):G.m;/[ez/(4ngO)J (54)

B = By (me/mp) (55)

Equation (53) is written in the FF, readout stage; therefore, no additional
J factor is applied within this same-stage expression.

Jiab is a readout-transfer factor. It appears only in a cross-system reverse display
and is not part of sam.-system R,(11,). Its table is not required for the sam.-shell
evaluation below. B is not introduced as a new coupling constant. It is the coef-
ficient that remains when the gravitational num.rator is written in the rate form
G-m / ¢’ , whose coherent slot is s/kg. The factor sg./(1 kg) occupies that slot;
the num.rical package 4.5a/4m is the sam. package already used on the electro-

magnetic side.

3.2. Inverse-Square Laws of Coulomb and Newton

Coulomb’s law and Newton’s law of universal gravitation both have an inverse-
square dependence on distance. For two protons, they are written as follows.

2

e
4ng

F.= r2° (56)
Gm?

F, = rz” (57)

Table 1 gives A(1/7) = +2, and therefore A(7*) = —2. The two force numerators
have A(&/(4ng)) = +2 and A(G . mf,) = +2. Consequently, A((&/(4n&)) ) = +2
-2=0and A(G-m;rz) = +2 — 2 = 0. The zero A-character means that each
product is invariant under the adopted readout transformation. In both cases, the
numerator character +2 is balanced by the character —2 of 2. The corresponding
force contains the inverse-square factor 1/r* and therefore decreases in proportion
to the inverse square of the distance. This common A-character structure does not
mean that the electromagnetic and gravitational interactions have the same phys-

ical origin.

3.3. Solution for the LUS Problem in R,(m,)

The present Methods adopt only a partial LUS resolution. The solution in this
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section is limited to the force ratio R,(m,). It is not proposed as a general solution
for every LUS-dependent quantity. LUS specifies the readout frame, same-shell
specifies a comparison made within one such frame, and readout covariance spec-

ifies how a complete relation transforms under the adopted character rule.

3.3.1. Explanation for the LUS Problem

Here LUS means a local unit shell: a coherent readout frame in which the numer-
ical values of mass, time, and related quantities are expressed together. The kilo-
gram value of the minimum mass belongs to the adopted MKSA shell. The prob-

lem addressed in the degree analysis is that [M ]2 can appear to be a unit-

system-independent number, while in fact it dependl\;KZ; the MKSA mass-readout
scale of the adopted shell. Under a common same-shell mass-scale transfer, the
numerical square of the minimum mass changes, even though a same-shell iden-
tity such as MuinCsgen = Amay still hold. Therefore, a statement about [M ];K A
is a statement about a readout representation, not about a unit-system-independ-
ent object.

For R,(m,), however, the relevant object is the complete same-shell ratio. In the
gravitational numerator Gmi , G contains one inverse mass dimension and mi
contains two mass dimensions. The numerator therefore contains one net mass
unit. In the electromagnetic denominator, e / 4ne, = (a/ Zn)hc , the same single
mass unit is contained in A. The apparent LUS problem results from viewing the
minimum-mass expression on the gravitational side separately from the mass unit

contained in 4 on the electromagnetic side.

3.3.2. Solution for the LUS Problem

Consider the change from MKSA to MgSA, in which only the mass unit is changed
from kilograms to grams. Since the mass unit in G is in the denominator, G
changes by a numerical factor of 107, whereas m; changes by 10°. Therefore,
Gm; changes by 10°. On the electromagnetic side, A also changes by 10°, while a
and ¢ remain unchanged. Consequently, ez/ 4ne, =(a/2n)hc changes by the
same factor of 10°. These two factors cancel in R,(m,).

The LUS problem of R,(m1,) is therefore solved by the cancellation of the com-
mon mass-unit factor: the net mass unit in the gravitational numerator Gm; is
canceled by the mass unit contained in h in the electromagnetic denominator. The
same transformation can be followed explicitly in Equation (59). Under the co-
herent change from MKSA to MgSA, the numerical readout of M, changes from
3.605150741 x 107* kg to 3.605150741 x 107** g, whereas Sye, = 2.044990031 x 107
s is unchanged. Because B carries the time-per-mass slot, its numerical value
changes from 5.33193444 x 107" s/kg to 5.33193444 x 10~*° s/g. Thus, on the right-
hand side of Equation (59), Bt changes by 107 while [ Mmin]* changes by 10°, and
their product changes by 10°. On the left-hand side, G changes by 10~ and m,
changes by 105, so Gm; / ¢’ also changes by 10°. Equation (59) therefore remains
covariant under this coherent same-shell mass-unit rescaling.

The numerical readout of M, changes under this transformation, but the com-
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plete dimensionless force ratio R,(11,) does not. The common mass-unit factor in

Gmi is matched by the corresponding mass-unit factor in e’ / 4ne, =(a/2n)he,
and the two factors cancel in the ratio. This same-shell example does not re-
move the distinction between the F;F; and MKSA kg/s carriers used in Equa-
tion (63).

3.3.3. Limitation for This Solution

Same-shell, in this report, means that the compared quantities are rescaled to-
gether inside one readout frame. Readout covariance means that both sides of a
displayed relation transform so as to keep the same A-character. The MKSA sys-
tem is a completed reference frame, not a physically privileged unit system. For
the coherent change from MKSA to MgSA considered here, R,(m,) is unchanged
because its gravitational numerator and electromagnetic denominator acquire the
same mass-unit factor. No additional /i, factor is required in the same-system
ratio.

This solution is limited to the LUS problem of R,(m,) and to the coherent mass-
unit change from kilograms to grams examined above. It does not establish a gen-
eral LUS solution for arbitrary changes of length, time, or readout structure.
[ miﬂ]i/IKSA remains an MKSA readout square and is not promoted to an LUS-
independent intrinsic quantity. The same-shell invariance of M7, / (me 'mp) is
not invariance of M_, itself. The physical origin of the gravitational second
power and the physical owner or selector of the second redefinition remain out-

side the present solution.

4. Results

2

The results below are same-shell, readout-covariant statements. [M ] . .. is

not an intrinsic LUS-independent quantity.

4.1. Electromagnetic First-Degree Structure

The Coulomb numerator admits one explicit minimum-mass factor,

2
e a a
=—hc=—

3
4ne, 2@ on [Mmi“]MKSA € Sgen (58)
0

This is a first-degree minimum-mass readout structure.

This means that one explicit factor of the MKSA minimum-mass readout ap-
pears in the electromagnetic numerator after the spatial factor has been set aside.
It does not mean that the origin of the Coulomb numerator has been derived,
and it does not promote [ Mpin]mksa itself to a unit-system-independent invari-

ant.

4.2. Gravitational Second-Degree Structure

The second-degree statement refers only to the minimum-mass readout appear-
ing in the complete gravitational rate representation.
After division by &,
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2
Gm 2
P _ 7‘ [
3 Brate [ min ]MKSA

(59)

Equation (59) is a readout-covariant relation. With Table 1, A([Muin]vxsa) =
+3, A(Sgen) = -1, and A(1 kg) = +3 give A(Bue) = —4 and A(Brate M i ];KSA)
. 2

+2, matching A(G-m;/cﬁ) = +2. The square [M ] .

mass-readout rescaling; the complete relation remains character-closed. This

transforms under a

matching is not invariance of Mmin? itself.
This means that the gravitational rate representation carries a second power of
the MKSA minimum-mass readout and remains character-closed at A = +2. It
2 . . . . . .
does not mean that [M ] . isan intrinsic LUS-independent square, and it
does not explain why gravity selects the second power.

4.3. Same-Shell Invariant Composite

The normalized composite

M2
SI = —mn (60)
m,m,
is invariant under a common same-shell mass-scale transfer. This invariance is
distinct from invariance of M, itself. This means that a normalized mass com-

1n

posite can survive a common same-shell mass-scale transfer. It does not mean that

2
min

the un-normalized square M, is invariant, and it does not by itself select the

proton or the electron.

4.4. Gravitational-to-Electromagnetic Force Ratio for Two
Protons

The ratio is

R (m )=——"2— 61
”( p) ¢’ /(4me,) (61)
Substitution of Equations (58) and (59) cancels the shared package a, &, and
Sgen- What remains is a first-degree minimum-mass readout structure. Coarsely,

M. T
Rp(mp)NM% M (62)

[ min ]MKSA
[M min ]MKSA

In Equation (62), the symbol ~ means only that the gravitational side contrib-
utes two powers of the minimum-mass readout and the electromagnetic side con-
tributes one. It does not indicate numerical approximation or numerical close-
ness. Equation (62) therefore represents only the structural degree counting: in
forming the quotient, the second-degree gravitational structure and the first-de-
gree electromagnetic structure leave one residual minimum-mass readout degree.
At this stage, that residual degree is not identified with a particular same-shell
numerical value of My,. The corresponding numerical evaluation requires the

readout-stage bookkeeping shown explicitly in Equation (63).
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_ 2 [Mmin /S]MKSA _ 2 [Mmin /S]MKSA L

X _ =8.09341058x10~
P (n’lp )mixed—s/age 4 (1 kg/s)Fle 4 [1 kg/S]MKSA tab X

(63)

Equation (63) is written as a mixed-stage reverse display. In Equation (63), the
F,F,label belongs to the kg/s carrier in the denominator, not to the MKSA mini-
mum-mass readout in the numerator. The factor J_: isused once in the reverse-
display bookkeeping and is not an intrinsic factor of R,(111,). The force ratio de-
fined in Equation (61) is dimensionless and j.,-free when evaluated within one
coherent readout shell.

Restoring ¢ on the gravitational side and forming the force ratio cancels the
common factors alpha, ¢, and s, at the structural level. The coefficient 9/4 fol-
lows from the ratio of the gravitational and electromagnetic coefficients, while the
degree difference 2-1 leaves one residual minimum-mass readout degree. Equa-
tion (63) gives the corresponding numerical result through the mixed-stage re-
verse display described above. The factor J_. is used only in this bookkeeping
step and is not an intrinsic or final coefficient of the same-system R,(11,). The
complete same-system force ratio remains dimensionless and J.,-free.

Species dependence and reverse-display factors remain outside this same-shell

reading. The coefficient 9/4 follows algebraically from Equations (58) and (59).

4.5. Readout Display of R,(m,) and the Pair Rewrite

This subsection separates same-system relations from cross-system bookkeeping
and then rewrites the gravity-side expression in a pair-normalized form. When
numerator and denominator are expressed in one coherent readout system,
R,(m,) is Jav-free. Ja» belongs only to cross-system reverse display and is not re-
tained in the final same-system coefficient. In a mixed-stage reverse display, a fac-
tor J,, may appear in order to recover the accepted numerical witness

R, (m p) =8.09341x107"" . That factor is bookkeeping for readout transfer, not an
intrinsic part of R, theory. B is the rate-type coefficient of (59). It carries the
time-per-mass slot required by [G/ ] = s/kg through sen/(1 kg). Its deeper nor-
malization remains open.

The pair rewrite

G M2 m
3 = Bpair -~ 4 Bpair = Bratc (_6] (64)
m _m m

pe P

introduces no new LUS problem, because m.Jni, is invariant under common

same-shell mass scaling and M7, / (mp -me) is the invariant composite (60).
Species dependence is not thereby removed; it is deferred. This means that the
pair form merely rearranges the same same-shell content. It does not remove spe-

cies dependence and does not add an LUS-independent square of M.

5. Discussions

The present report adopts the partial LUS resolution. What is closed is the same-
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shell invariant composite (60), the covariant display (59), and the same-shell de-
gree statement (62). Equation (63) is retained only as a mixed-stage reverse dis-
play and is not counted as an exact same-shell relation. What is not closed is an
LUS-independent intrinsic square of My, the reason why gravity selects the sec-
ond power, the deeper normalization of s, species dependence, and the selector
of 4.5 and m. MKSA remains a reference readout frame only. Same-shell cancella-
tion is not promoted to physical equivalence of distinct shells. A candidate corre-
spondence between distance and a discrete readout index remains unsettled, and
its origin is not established here. A simple integer quantization of m,/ My, is not
pursued. a is retained as an interaction coefficient. By, is a reference display only.
The factor 1 kg is an external macroscopic reference used in the display of the
ratio, not an intrinsic component of M. The present results therefore give a co-
herent same-shell organization, but not a completed microscopic mechanism. A
complete LUS solution across distinct readout systems is not claimed. A dissipa-
tive or nonequilibrium account may be relevant to the open normalization and
origin questions, but no such explanation is developed in the present report [21]-
[25]. Reference [21] provides only an empirical example of relaxation in a material
system. References [22] and [23] provide background on nonequilibrium work
and fluctuation relations, while References [24] and [25] exemplify thermody-
namic and nonequilibrium perspectives on spacetime gravitational field equa-
tions. None of References [21]-[25] enters the algebraic derivation in the present
paper; these citations are included only as background for possible future work.
The LUS problem is not that Equation (15) is false, but that [M, |

MKSA
misread as a unit-system-independent square. The present report keeps that

can be

square as an MKSA readout and does not claim a complete solution across distinct
shells.

6. Conclusion

The present report organizes a same-shell, readout-covariant degree correspond-
ence for the minimum-mass readout. Within the inherited empirical relations, the
electromagnetic numerator contains one explicit minimum-mass readout degree,
whereas the gravitational rate representation contains two. Their quotient there-
fore leaves one residual minimum-mass readout degree in the dimensionless pro-
ton-side gravitational-to-electromagnetic force ratio R,(m,). This degree corre-
spondence is the principal structural result of the present analysis. The empirical
relations and numerical values used here are inherited from the preceding work.
The present contribution is their structural classification in terms of minimum-
mass readout degree and the separation of same-shell structural statements from
readout-stage numerical bookkeeping. Accordingly, the result is not an independ-
ent derivation of the proton-side force ratio, nor does it establish the physical
origin of gravity or electromagnetism. The coherent MKSA-to-MgSA mass-unit
change provides an explicit covariance check. Under this rescaling, the numerical

readout of My changes, and the individual quantities in the gravitational and
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electromagnetic representations also change, but the complete dimensionless ra-
tio R,(m,) remains unchanged because the two sides acquire the same net mass-
unit factor. The squared quantity [M ;KSA is therefore retained as an MKSA
readout square and is not interpreted as an intrinsic, unit-system-independent
quantity. The common inverse-square spatial dependence of Coulomb’s law and
Newton’s law is a separate structural feature and does not imply a common phys-
ical origin of the two interactions. The present analysis also does not provide a
general solution of the LUS problem for arbitrary readout transformations. In par-
ticular, the physical origin of the gravitational second-degree structure and the

deeper origin of the adopted readout transformation remain open.
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