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Abstract

The fundamental constants of Physics can be related via a numerical equivalence. This equiva-
lence leads to a unitless transformation which reduces the number of fundamental constants and
provides a simple relationship between E&M, gravitation and quantum mechanics. Unitless rela-
tionships in this paper are considered a representation associated with information processing
internal to fundamental particles. The application of the unitless transformation (US9) to funda-
mental particle masses and lifetimes clearly demonstrates the applicability of this method to high
energy physics.
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1. Introduction

Sir Arthur Eddington [1] made a significant effort in the 1930’s to find underlying connections between the con-
stants of Physics. This effort defined the problem, but did not lead to significant results. The problem of dealing
with arbitrary units in fundamental Physics still exists.

2. Unitless Physics

The standard view is that the fundamental constants of Physics are independent, that Gravity and the Electros-
tatic force are unrelated, and that there is no underlying structure to Standard Physics. This paper presents a un-
itless transformation which enables the possibility of perceiving intimate relationships between the fundamental
constants, defines a relationship between Gravity and the Electrostatic force, and provides the basic parameters
for the internal information processing structure of particles.

In this transformation are four constants in terms of units and three constants which are unitless. Constants
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with units are not really fundamental as the units have arbitrary origins. The transformation will reduce all seven
constants to a unitless intimately related form.
The required constants (MKS) from N.I.S.T. 2010:

¢ = 2.99792458E8 [ M/S] n = 3.141592654
h=6.62606957 (29) E —34[ KM®/S ]| @ =137.035999074 (44)
m, =9.10938291(40)E —31[K] R =1836.15267245(75)

G =6.67384(80)E-11[ M*/KS’ |

Note that the inverse of the fine structure constant has been defined as “@” and the proton/electron mass ratio
is defined as “R”.
The ratio of the electrostatic force to the gravitational force in the Hydrogen atom:

Res =[hc/(2n@)]/[ Gm,m, | = 2.2688182E39 1)

For G =6.67425(18)E —11 Schlamminger [2] R, =2.2686788E39

This describes the ratio of the electrostatic force to the gravitational force in terms of seven fundamental constants.

STEP 1: The value of the gravitational constant is: G = 6.67384(+0.00080) E —11. We will adopt a different
value, G =6.67407E —11, to explore a numerical equivalence. This hypothetical value is 1.00003 larger and
well within the error. It is also 1.00003 smaller than the Schlamminger measurement and equal to the 1-sigma
error. This value comes from the following equation:

Reo =2.2687397E39 = [hc/(22@) ] /[ GRm’ | =(R* +R@+ R)6 @)

Hereafter, we refer to this ratio as Reg.

Although the equivalence term seems meaningless in terms of Standard Physics, it acquires meaning after the
unitless transformation in the deBroglie frequency, the Einstein emission coefficient, and the mean lifetime of
the neutron. The expression (RZ +R@+ R) is regarded as an information representation related to the internal
processing of the Laws of Physics.

Reg represents the ratio of [mevzr] . For the same mer, Rgg is the ratio of v2 /vé .

Ve /Ve =(R? +R@+R)’ =(3.6249118E6)° = (10/1.0010726)".

This equivalence is remarkable in its simplicity and allows development of a unitless transformation of four
physical constants on the left in “2”. Physics is the search for coincidence that produces order. The addition of a
“0G” may be eventually required with refinement of “G” measurements.

STEP 2: Transform to a unitless solution.

Equation (2) allows for unitless solutions for G, h, ¢, and m.. Any solution will produce a valid mathematical
transformation of Physics which will allow unitless computation. Some solutions can reduce the number of
physical constants. We have chosen the solution which appears most physically significant, that is, which pro-
vides insight into underlying Physics.

The solution that has been chosen applies primarily to the left side of the equation, but allows later develop-
ment of the meaning of the right side. Therefore, only the value of (R2 +R@+ R) is required in the transfor-
mation. The significance of this term is considered later in the paper.

X =3.6249118E6 = (R2 +R@+ R)

The following symbols will be used to represent the force constants: R, =[E ]/[G ]

Underlined symbols designate unitless values which are assumed to be the real internal physical values. This
transformation is designated Unitless ?olution Nine (US9).
Hypothesis #1: Let [E; | :]/[QF] then R.; =[E;]/[G-] becomes:
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(R*+R@+R) =[E-]/[G:]=1/[c. ] = x°

Thus: [Ge]=1/X? with [E.]=X*
Equation (2) becomes, from the standard definition of “e”:

[he/(2n@)]= X" =¢? (32)
[GRm? |=Y/X* =Y/e (3b)

Hypothesis #1 has already produced an amazing simplification of Physics which must be confirmed by simi-
lar behavior in all of Physics.
Hypothesis #2: Let:

h/2n=m} and c=@m, =m,/a @)

Then Equations (3) become:
m! = X* (52)
Y[GRm |=m’ =¢ (5b)

G =1/Rm{ =1/[m,h ] (5¢)

These hypotheses have resulted in the gravitational constant to be the inverse product of the proton mass and
h-bar, a new relationship in physics. Also, e=m? and v /v, =4h.

It is interesting that 7 =m] appears dominant in this solution and carries the role of a 3-D internal informa-
tion capacity.

Then: m, = X =R*+R@+ R =3.6249118E6 =101/1.0010726 (6)

See (6b), (7) and (8) for related values.
In the Hydrogen atom:

The Bohr radius: a, =h@/m,c.US9: a, =h@/m,c =m’@/mm, @ =m, .

8,=m, a/c=1@=a=p4 v=m/ng r=nim,

The designation in “4” separates the velocity of light into its spatial and temporal components in the Bohr
atom radius. In US9, the fine structure constant becomes an element of time. See “10.” for a related topic.

In the ground state orbit of Hydrogen using US9, the light time over the radius equals the $ value of the elec-
tron circular velocity.

m =mR(M,R+m, @+m,)=m, (m, +m, (@+1))=h
= 4.763129E19 =1.29119509x 2%° = (10%/1.0010726)’

The mysterious expression in “6.” was not required for most of the relationships in this paper. The transfor-
mation could have started with R., =m?. However, as noted at several points in the paper, there is possible
evidence that the expression has physical significance. It would be unwise to simply void “6.” as a meaningless
coincidence. Planck did not do that with “h”.

The internal processing of particles is not expected to look similar to the external description (Standard Phys-
ics). The expression (R2 +R@+ R) is to be regarded as a clue to the information structure of internal
processing. This structure may have similarities to the machine language in modern computers where all infor-
mation is in equivalent bits and the mass, time and space elements are separated by logical structure. Presumably,
the symmetry rules of Standard Physics will guide development of the logical internal structure.

STEP 3: Solve for the conversion constants back to the MKS system:
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US9 conversion constants:

Ky =8,/m, = 0.529117211E —10 [meters]/3.6249118E6 = 1.4598347E —17 [M]
Ky, =M, /m, =9.10938291E - 31[Kg]/3.6249118E6 = 2.5129944E 37 [Kg] = 0.141 ev/c?
K, =[h/2mm,c* | /[1/@° | = 2.41888433E 17 [$]
Ks =[a,/c]/[L/@] = 0.529177211E —10 [ meters]/ @ 2.99792458E8 [ M/S] = 2.418884333E —17[S]
K, = K, /Ks =0.60351572[M/S]
K, = K, K? =9.1531103E —38[J] = 5.685629854E —19 [ev]

K, =m,c?/m? @? = 9.1093829E - 31[Kg]x8.98755178E16 [M/S]’ /8.944615426 E 23 = 9.1531102E —38J]
These constants are to be multiplied times the unitless values to obtain measured values in MKS units.
m.c’K, =m’ @’ K, =(8.944615426E 23)x(9.1531102E - 38)[ KgM* /S |
= 8.187105069E —14 [J] = 05109989278 [ev]

The value of m, can be adjusted to meet any improvement in the determination of the gravitational constant
with only minor adjustments in the remainder of this paper.

This transformation is designated Unitless Solution Nine (US9). The argument for reality of US9 is the sim-
plicity of the system and the new relationships between fundamental parameters which cannot be undone.

US9 is a system which simply relates electrostatics to gravity, provides a numerical value to mass which may
be interpreted as an information quantity ( possible combinations ), and relates the velocity of light to the fine
structure constant. The seven fundamental constants have been reduced to four. The presence of Planck’s con-
stant in many equations increases its fundamental stature.

US9 establishes unambiguously that the fundamental constants are intimately related. This relationship is
probably inherent in the internal processing logic of the Hydrogen atom and of all evolutionary descendants. It
follows that internal processing produces communication fields and the particle’s reaction to external fields.
US9 provides real numbers to represent the masses of fundamental particles; such values are presumed to be
physical, enabling direct connection into internal structure.

The Schroedinger solution of the Hydrogen ground orbits and the Uncertainty Principle indicate that within
the sphere of radius, ao, definition of position and momentum is undefinable.

In US9, [Mupgup]z mf, indicating that velocity and position uncertainties are of similar values. Noting
that v,=r,=m, in US9 is very similar to the possible U.P. values. Therefore, it is assumed that all processes
within ag are a part of the internal processing of the Hydrogen atom.

This completes the derivation of US9.

The remainder of this paper consists of applications of US9 to various topics in Physics.
Interesting quantities:

Note that h-bar is a quantity close to the number of combinations in a Rubick’s Cube.
Note that m, =10%/1.0010726

(R+@+1)=1.037618@° /n’

3

BEG =m§=52:§ szez

m, = 1/Gh Proton mass combines gravity and quantum mechanics.
For the proton, the deBroglie frequency: vg, = C*/VAg, =c?mv/vh=c’m, /h.
USY: vy, =c’m, /h=@° m?Rm, /2mm} = R@° /2 .
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Itis apparentthat R and @ are frequency terms in US9.
K,2n/R@* = 2.41888433E -17 [S]x1.8222239E — 7 = 4.407748837E — 24 [sec]
This is a factor of 44 above the W boson lifetime. @/x =43.6199
From 6. m, =R(R+@+1)=R@°/2nx1.5139112649 = 0.6605440092y 45, (6b)

The deBroglie frequency of the proton is related to the mass of the electron. This has implications regarding
the communication between proton and electron.

m.c’=@°m’ =@°h=h/a® Restmass energy can be an internal rate in US9.
asz =1.28808857E — 21 [sec]

The ratio of the energy associated with the deBroglie frequency of the proton to the frequency associated with
restmass: hv ., /@ =21m{R@°/2x @ = m,m; =m,e=Rh.

The mformatlon processing rate for the Hydrogen atom is (R +1)m g(l/@2

(R+1) m? per 1.28808857E—21 sec. or 8.750594931E22 per 1.28808857E—21 sec.

Einstein “A” coefficient: A, = [(32n3/3)|ymn|2/hﬂ;d [1/sec]
US9: A, =[(327° I 3)Kq ‘ﬁmnr/h_lmns][llsec] K, =[S]/22.959389m,’ @

(32n°/(3x 22.959389)) = (R + @+0.836) /@

A, =(R+@+0.836) * nid,c? @)
It is remarkable that the first term is similar to that in 6b. Increasing 0.836 to 1.00 results in 1.0000831A,, .
(R+@+1) isobviously a frequency in US9.
Many properties associated with internal processing are temporal, resulting from a synchronous relationship
with external communications.

If A=m? is considered also as an internal time parameter, K i =1152.146 [sec]

’ [mead,m? @ = (R+@+0.836)|uy,

/L_lmn

The mean lifetime of the neutron:
880 [sec] = 0.764K 1z ®)
In the Hydrogen atom for circular orbits using Bohr atom notation and US9:
a,=@h/mc=m, v, =c/n@=m,/n r,=nm,
Agge = h/m,v, =2mm( /m, [m, /n] = n2mm,

For n = 1, US9 echoes the Uncertainty Principle; m, =r, = v, ; equivalent quantities may be indistinguisha-

ble internally. The ground state of the Hydrogen atom is part of the internal information processing structure.
c=@m, =m, /(@) =US9 Bohr radius/time therefore @ is a frequency thus giving some meaning to the

term (R+@+1).

(Y@)Kg =1.765145E —19 [sec] is a fundamental time increment in US9.

Malcolm MacGregor [3] has demonstrated that particle masses and lifetimes are definable in terms of the fine
structure constant.

The circular orbital period in the Bohr atom: T, =n32x.

m,v; /2=m;/2n* = h/2n? = spin /n?

In the ground state, electron kinetic energy is the same quantity as electron spin.
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Bohr magneton:  z, = eh/4xm,c = mZ 2zm? /4nm’ @ = m’ /2@ = spin /@ = arspin .

The DeBroglie wavelength of the electron: A, = h/m.v, =n2mm,. o

The DeBroglie frequency of the electron: v, = ¢ /v, Ay, =M @° n/m,n2m, = @*/2n .
The frequency here contains the square of our fundamental frequency @.

US9 enables inquiry into whether fundamental particles have an internal information structure.

The amplitude for photon absorption by an electron: amp,, = ]/@’/2 .
amp?, =1/@ c=m,/ampZ,

[C_B]2 =1/[E] Hypothesis # 1

r’= [x F inverse square law

These relations imply a common internal information process.

3. Conclusions

Gravitation, electrostatics and quantum mechanics can be related by a simple unitless transformation. The
transformation has produced specific quantities which enable the application of an information based theory. It
is important to realize that the mathematical relationships in this paper are an inescapable fact. The mathematics
of the unitless transformation exists regardless of the means of derivation. Physics is the search for coincidence
that produces order.

Digital calculations internal to particles result in the creation of external fields and the reaction of the particles
to the fields of Standard Physics. This allows a balance between external fields and internally generated actions.
This is a concept inherent in conservation of momentum and energy.

There are many connections revealed by US9 that are not recognizable in Standard Physics:

The electrostatic force constant in the Hydrogen atom is the inverse square of the gravitational force constant
in the Hydrogen atom. [E | :l/[QF]

Newton’s constant of gravitation is the inverse of the product of proton mass and h-bar, Planck’s constant.
G=1|mna|: R =1/e’G (The first definition of the proton/electron mass ratio).

The velocity of light is equal to the mass of the electron divided by the fine structure constant.

c=m@=m,/jo=2a/a

In USY9, the fine structure constant is an internal time parameter.

The mass of the electron cubed is equal to h-bar. Planck’s constant is a function of electron mass.

h/2n=m;

The deBroglie frequency of the proton is simply related to the electron mass and the amplitude for photon
absorption by an electron.

Vg, = R@” /21 =1.5139112649m, =1.5139112649¢ | amp?, |

4. Additional Applications of US9
4.1. E&M Transformed to the Unitless Solution (US9)

US9 quantities are underlined.
Permissivity of free space: &, =8.854185817E —12 [coulomb2 -sec?/meter® - kg}

Permeability of free space: 1, = 4nE ~7 [ kg - meter /coulomb? |

Gy =1.112649805E —17 [ sec’ /meter” |

1/ (&0t )V2 = 2.997924918E8 [ meter/sec| =1.0000001c

Transform to the unitless Solution:
1 coulomb = 6.241509343E18 electron charges for 1 charge, define q =1 unitless, therefore

K, =1.602176565E —19 [coulombs] -
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£, =8.854185817E ~12 | coulomb’ -sec”/meter® -kg | Ky, Ky, /KSK?
Ky K3 /KEKE =5.20537018E 17

&, =4.6089311E - 28 = 1/4nn_’1: x1.0000003 9)

This exercise confirms that US9 represents reality.
£, =1/4n[E]=1/4ne’ where [E] is the electrostatic force constant.

Ho =1/ ,¢% = 4nm; /m? @? = 4ne/@° =8.79286544E9 (10)

US9 produces meaningful terms for g and g, The @ comes from ., while the m, comes from &
This is interesting support for Hypothesis #2, c=m, @ . -
This has implications for E&M theory: g, =1/4me® 1, = 4e /@2

¢’ =Yg, =m; @ =¢/a’
Checking g, :
t = oK g Kyy /K2 =8.79286544E 9 x (1.429155343E —16)
= 47x1.000000001E -7 kg - meter /coulomb?” |

The precision of the transformations above depends critically on the value of m, .
This can be interpreted as proof of the validity of US9.

4.2. Blackbody Energy
Boltzmann’s constant: k, =1.3806488E — 23| joule/K]
K, =9.1539074E —38 [ joule]

Transform to US9: k, =k, /K, =1.5082617E14 [1/K] where the Kelvin temperature scale transform is not
yet defined.
Transform the Kelvin scale via the Bohr first orbit kinetic energy:

KE,,, = m3,/2=mc?/2@*
~[ (9.10938291E - 31)x (2.99792458E8)° /3.75577301E4 [ joules]
= 2.179872171E 18 joules]
KEy, =3KsTy1/2 Ty = 2KE,,, /3K, =105258.3477 [K]

This is the temperature which would produce an average kinetic energy in an ideal gas that is equal to that of
the Hydrogen ground level.
US9: KE,, =m?®/2 = 2.381564435E19

KE,,, = KE,,, /K, = 2.179872171E —18/9.1531103E — 38 = 2.3815644E19
We define the USO value: T,,, =m’ /2 =2.381564435E19 =105258.3477 [K]/K .

Ky =105258.3477 [K]/2.381523438E19 =4.419792576E -15 [K]

We can complete the transform of Boltzmann’s constant:

K = kgK, =1.508367087E14[1/K]x 4.419792576E —15[K] = 0.666666965 (11)

188
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Looking from the US9 point of view:
Th. = 2KE,,, /3k =105258.3477 [K] becomes:

T =M /3K =m/2 and k, =2/3 mean v,, =[4T/3R,m,]""
E=oT* | joule/sec-meter” |
o =5.670373E -8 joule/sec- meter® - K* |
o =oK K3 K2 /K, =1.21863305E — 78 = 27/1.0016998m’? = 27/1.0016998%" (12)

m¥ =5.1471797E78

This may be a significant result. For o =5.680015E -8, o = 2n/h* = 2n/RZ, .

Also, m' can be the number of communicating baryons in the observable Universe.

Thus, in the US9 system, o has a strong connection to fundamental physics and cosmology.
The total energy radiated by a blackbody at 105276.7 [K] or (m2/2) becomes:

0T}, =[ 2n/1.001787m [ m? /2]4 = 2m/16.0272 = 0.392028

oT}, = 0.392028/1K 2 K,
Note that using the first Bohr orbit kinetic energy brings T, near to unity.

T e =1.3373m°

T =2.725 [K]/KK = 46923[‘_[]5 ~_cosmic

—~cosmic

0T somic = 27/1.001787m;* |x1.3373m¢ =8.3875/m? =8.3875/1 per 1Ky K

=~ —cosmic

Assuming that the cosmic background temperature could be related to the base energy of the Hydrogen atom,
we search for possible relationships:

T,1/2.725=105258.3477/2.725 = 2.0569 @°
[T,.1/2.725]" = 3.0035m, @ = 3.0035¢

[T1/2.725]' =1.01935h/@

All three are close to fundamental terms. This may be a fundamental clue for cosmology.

4.3. Wien Displacement Law
T =hc/5k A,y (at maximum of M; curve)
T =he/5k Ay =0.60Tm @ /Ay =0.60m@ € /Ay
T =0.6070C/ 2y = 0.30hv 5,

US9 has produced a close relationship between temperature and h-nu at maximum.
For T, = m:/z Avaxens =1.20n@ M,

Vo = Y1200 WV = 271:[1]2/1.2071 =1.66666667

for T

Tooemic =46.922m7 1 =5.5050m; =5.5050e

Y iMAXcosmic = 24893/me =1.858 @/Rme

MAXcosmic

WY asceemic = 27M1.858@/Rm, =1.1414m? @ =1.1414e @

Again, we arrive at very simple expressions which contain fundamental constants.
US9 has been shown to be applicable to classical physics with direct interaction between all components of
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fundamental physics. A direct interaction with high energy physics will be demonstrated below. Two Tables are
shown with good correspondence to US9 constants for the measured masses and lifetimes of fundamental par-
ticles.

Conversion of particle lifetimes and masses to US9

The US9 conversion factors are used to produce the following two tables (Table 1 & Table 2).

At = At [sec]/Kg = At [sec]/2.41888433E —17 [sec|
M =M [MeV]/0.140968653E — 6 [MeV ]
mean lifetime of the neutron = 880 sec. = 0.7647Kg
m, =1.408618645@° = 3.6249118E6
R/@ =1.066262792 x 4n =13.39905342

In Table 1, the low coefficients in the last column are much below that expected (<68) for changes of 137 in
the US9 representation. There is no sign of a gradient in the coefficients over the enormous range.

This is a surprise indicating that the US9 representation is giving close to the actual values of mass times life-
time. This depends on the US9 value of “m.”, verifying its fundamental relationship to physical reality. The
presence of “R” indicates that proton/electron mass ratio plays a fundamental role in particle physics, especially
in the case of the bosons. We have a potential rationale for the value of “R”.

In US9, R, me and @ are components of internal temporal processing in particles. This unexpected correlation
should lead directly to internal processing algorithms.

Table 1. Conversion of 21 particle lifetimes and masses to US9.

At [sec] M [MeV/c?] At M Particle MAt MALt (US9)
880 939.5654 3.638E19 6.665E9 n udd 2.425E29 0.7649Rm’ @*
2.2E-6 105.66 9.10E10 7.50E8 i 6.82E19 1434m?
5.12E-8 497.7 2.117E9 3.531E9 K ds+ 7.475E18 2.261Rm’ @
2.603E-8 139.570 1.076E9 9.90078E8 n ud 1.0653E18 0.3222Rm’ @
1.24E-8 493.7 5.126E8 3.50E9 K* us 1.7941E18 0.543Rm’ @
2.9E-10 1314.9 1.199E7 9.3E9 =% uss 1.1151E17 4.62Rm’
2.63E-10 1115.7 1.087E7 7.915 E9 A uds 8.61E16 3.57Rm’
1.64E-10 1321.7 6.78E6 9.376 E9 = dss 6.357E16 2.65Rm’
1.48E-10 1197.4 6.12E6 8.4941E9 ¥ dds 5.198E16 2.03Rm?
0.895E-10 497.6 3.70E6 3.530E9 K’ ds— 1.31E16 0.543Rm?
0.82E-10 1672.5 3.39E6 1.1864E10 Q" ssh 4.02E16 1.67Rm’
0.80E-10 1189.4 3.31E6 8.4373E9 ' uus 2.79E16 1.156Rm’
1.04E-12 1869.6 4.30E4 1.3263E10 D" cd 5.70 E14 3.237Rm:/@
4.10E-13 1864.8 1.69E4 1.3228E10 D% cu 2.236E14 1.270Rm? /@
3.2E-13 1784 1.32E4 1.27E10 T 1.68E14 0.954Rm?/@
2.0E-13 2286.5 8.27E3 1.622E10 A udc 1.34E14 0.762Rm§/@
8.5E-17 134.997 351 9.57638E8 7 uu- 3.36E9 0.505Rm, /@*
5.0E-19 547.86 2.07E-2 3.8864E9 nuu+ 8.04E7 1.655Rm, /@
0.74E-19 1192.6 3.06E-3 8.4600E9 ¥ uds 2.59E7 0.336Rm,/@
1E-25 80,400 4.1E-9 5.7E11 w 2.34E3 1.275R
1E-25 91,000 4.1E-9 6.5E11 Zy 2.67E3 1.454R
Mean Coef.: 1572 +/-1.148
Range: 6.050E29
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Table 2. Conversion of 28 particle lifetimes and masses to US9.

At [sec]
880
2.2E-6
5.12E-8
2.603E-8
1.24E-8
2.9E-10
2.63E-10
1.64E-10
1.48E-10
0.895E-10
0.82E-10
0.80E-10
1.04E-12
4.10E-13
3.2E-13
2.0E-13
8.5E-17
5.0E-19
0.74E-19
1E-25
1E-25

Mean Coef:

Range:

Quarks:

At (US9)
0.764m’
1.34m. @°
4.26m, @
2.166m.@
1.03m.
3.31m.@
3.00m,
1.87m,
1.69m,
1.02m,
0.94m,
0.91m,
2.29@%
0.900@?
0.70@?
0.44@7
3.51
2.84@°"
0.419@*
2,04m' @
204m* @

1.785 +/- 1.097 (21)

0.374m’ @

group particle
2 n udd
u
K] ds+
n ud
K" us
=° uss
A° uds
Z dss
X" dds
KO ds—
Q" ssh
=" uus
D*cd

Do cu

w W Rk, D PR, P NN DN DN WWw DN WS

Ho

1) 0.519 +/- 0.156 (3)
2) 0.986 +/— 0.179 (7)
3)2.016 +/~ 0.213 (6)
4) 3.384 4/ 0.555 (5)

~ OO0 nw o c

M (US9)
1.00138Rm.
1.5089m.@

0.530Rm,

1.993m.@
0.526Rm,
1.401Rm,
1.1891Rme
1.4087Rme
1.2762Rme
0.5303Rm,
1.7825Rm,
1.2676Rme
1.9926Rme
1.963Rm.
1.902Rm.
2.4370Rm,
1.92755m.@
0.5839Rm,
1.2711Rm,
0.6253Rm.@
0.708Rm.@
0.978Rm.@

1.309 +/- 0.580 (22)

0.977@

4.78m,
9.56m,
1.43m.@
1.353Rm.
4.50Rm,
1.34Rm.@

group type

2 baryon
lepton
meson
meson
meson
baryon
baryon
baryon
baryon
meson
baryon
baryon
meson
meson
lepton
baryon
meson
meson
baryon
boson

boson

N PP, W, 00 DWW R, WWLOWDN W, P, W

boson

1) 0.584 +/— 0.072 (6)

2) 1.056 +/- 0.116 (3)

3) 1.356 +/~ 0.100 (6)

4) 1.927 +/- 0.079 (6)
5) 2.437 (1)

All of the following US9 terms can be incorporated into the MAt (US9) values:
a,=m,h=m’c=m@,e=mhc=m@, y =4mm’/@°, &, =1/4nm?, R/@ =1.066262792x4n This may

be of value as the US9 theory of internal particle information processing is developed.

MALt is normally associated with the Uncertainty Principle. The large range in values, 6.050E29, requires ex-

planation.

In Table 2, “R” is required in the particle masses but not in the lifetimes. This is a critical statement for the
internal structure of the proton. The coefficients show no signs of gradients but appear to be separable into four
categories. The coefficients of lifetime and mass are of similar size.

The quark masses fit the general particle pattern with three of the quarks in group 3.
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The similarity in US9 coefficient means and rmsr values in both Tables is remarkable. There are no obvious
distinctions between mesons and baryons.

5. Summary

The fundamental constants have been related by a simple algebraic unitless transformation. These relationships
cannot be undone. A deeper understanding of the source of the Laws of Physics will result. The transformation
has been applied to several areas of Physics and in every case has produced simplification and deeper meaning.
US9 implies internal particle processing which produces fields and reactions to external fields. Suggestions re-
garding internal information states are planned for future papers.

Digital calculations internal to particles result in the creation of external fields and the reaction of the particles
to the fields of Standard Physics. This allows a balance between external fields and internally generated actions.
This is a concept inherent in conservation of momentum and energy.

There are many connections revealed by US9 that are not recognizable in Standard Physics:

The gravitational force constant in the Hydrogen atom is the inverse of the square root of the electrostatic

force constant in the Hydrogen atom. [G; ] =1/ [E: ]]/2
Newton’s constant of gravitation is the inverse of the product of proton mass and h, Planck’s constant.

G=1/[mn] R=1/e’G

The velocity of light is equal to the mass of the electron divided by the fine structure constant.
Ezme@:me/azgo/a

In US9 the fine structure constant is an internal time parameter.
The mass of the electron cubed is equal to h-bar. Planck’s constant is a function of electron mass.

h =2zm;

Evaluation of E&M theory has resulted in redefinition of the permissivity and permeability constants.
& =1/4ne® p, = 4ne/@’

In 6T, o=2xn/h*=2xn/R%, . (aconnection with cosmology?)

Fundamental particle masses are expressed in terms of m,, @ and R.

Fundamental particles lifetimes are expressed in terms of m, and @.

In MAt, the bosons are intimately related to R.

The results with fundamental particle masses and lifetimes will lead to exploratory development of internal
processing algorithms.

The proton and electron are the primary constituents of all activity in the Universe. The Standard Model finds
that the interior of the proton is a state of total chaos and cannot build an interior structure rationale for the mass
of the proton. The Standard Model deals primarily with fields, and excludes an adequate internal structure for
fundamental particles. The Standard Model is one-half of a good theory, looking for its other half. US9 provides
the route to the internal half.

All fundamental particles respond to force fields via quantized motion or internal action.

Such reactions are determined by internal processing and communications. The Uncertainty Principle, Momen-
tum and Energy Conservation, and the production of Force Fields are all determined by internal processing. It is
not possible to determine internal structure solely by high energy interactions which destroy internal structure.

US9 is a different viewpoint on fundamental Physics which should provide new options to physicists inter-
ested in expanding the Standard Model.
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