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Abstract

A high accuracy Higgs boson, HY, is an important physical constant. The Higgs boson is associated
with the property of mass related to broken symmetry in the Standard Model. The H? mass cannot
be derived by the Standard Model. The goal of this work is to derive and predict the mass of H®
from the subatomic data of the frequency equivalents of the neutron, electron, Bohr radius, and
the ionization energy of hydrogen. H’s close relationships to the fine structure constant, «, the
down quark, and Planck time, tp are demonstrated. The methods of the harmonic neutron hypo-
thesis introduced in 2009 were utilized. It assumes that the fundamental constants as frequency
equivalents represent a classic unified harmonic system where each physical constant is asso-
ciated with a classic harmonic integer fraction. It has been demonstrated that the sum exponent of
a harmonic integer fraction, and a small derived linear § value of the annhilation frequency of the
neutron, vy, 2.2718591 x 1023 Hz, (vns) as a dimensionless coupling constant represent many
physical constants as frequency equivalents. This is a natural unit system. The harmonic integer
fraction series is 1/+n, and 1 + 1/n for n equals 1 to 0. The HO is empirically and logically is asso-
ciated with harmonic fractions, 1/11 and 1 + 1/11. a1 is associated with 11. a1 is a free space
scaling constant for the electromagnetic force so it is logical that 11 should also have a pair, but for
a free space mass constant. Also there should be a harmonic faction pair for the down quark, 1 -
1/11, just as there is pairing of the up quark, 1 - 1/10, and top quark, 1 + 1/10. The harmonic
neutron hypothesis has published a method deriving a high accuracy Planck time, tp from the same
limited subatomic data. The § line for H? should be closely associated with tp since they both are
related to mass. The preferred derived value related to tp2 is 125.596808 GeV/c2. A less attractive
derived value is 125.120961 GeV/c2 from the weak force factors only. The experimental CMS and
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Atlas value ranges are 125.03+026+0.13_4 57_o 15 and 125.36%037.9.13 GeV/c2. Empirically the HO § line is
closely related to the same factors of the tp § line, but with inverse sign of the slope. The H® com-
pletes the paring of a free space constant for mass, the down quark, and an inverse sign § line fac-
tors with tp. It is possible to accurately derive the mass of H? from subatomic physical data. The
model demonstrates that H? is closely associated with «a, the down quark, and tp. This prediction
can be scrutinized in the future to see if it is accurate. The model has already published accurate
predictions of the masses of the quarks.
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1. Introduction

The Higgs boson, H°, is one of the current research hotspots in Particle Physics research [1]-[6]. The Higgs bo-
son is a neutral, positive parity, no color charge, and zero spin elemental boson. All particles get their mass
properties from interacting with the Higgs boson. The Standard Model and electroweak theory do not predict the
mass of the Higgs boson. Higgs and others in the 1960s proposed that the symmetry of the Standard Model had
to be broken for an unusual type of field to exist throughout space that would give certain particles mass proper-
ties. The existence of the Higgs boson was confirmed at CERN on 4 July 2012. According to the Standard Mod-
el with broken symmetry a “vacuum” is filled with a condensate of Higgs particles where other particles conti-
nuously collide with Higgs bosons as they travel. The stronger the interaction with the Higgs condensate the
more massive a particle becomes. Mass is proportional to coupling with the Higgs boson.

A precise Higgs boson is an important physical constant, but cannot be highly accurately measured. The ex-
perimental CMS and Atlas value ranges are 125.03"%%*%12 - o s and 125.36*%%",,,5 GeV/c?. The goal of this
work is to derive and predict a high accuracy H° from solely subatomic data: the neutron, n, electron, e, Bohr ra-
dius, 0;0, and the ionization energy of hydrogen, the Rydberg constant, R. The derived value is 125.596808
GeV/c".

The prediction and derivation of H is done utilizing a purely computational method introduced in 2009 re-
ferred to as the harmonic neutron hypothesis [7]-[13]. In a US copyrighted document from September of 2006
“The imaginary number neutron symphony” the author Donald Chakeres predicted “It is logical to assume that
the lower bound of the Higgs boson should be defined by the interception of the gf value for the inverse down
quark (gf 12/11) and the complex conjugate slope of the weak kinetic line (Figure 3)” [13]. This quantum frac-
tion prediction for H® has been proven to be true. In 2013, the quarks were predicted to be associated with a spe-
cific line, bem [10]. This has been proven to be true. In 2013 the model predicted the masses of the quarks uti-
lizing identical computational methods starting only with the physical data of v, and the ionization energy of the
electron in hydrogen. The derivations have been shown to be accurate on comparison to 2014 experimental data
that were not available in 2013, Table 1 [10]. Therefore, this model is valid and has already made important
predictions. The same may be true for the H°.

The main hypothesis is that the fundamental constants as frequency equivalents represent a classic unified
harmonic fraction system, Tables 2-4, Figure 1. The annihilation frequency of the neutron, v,, 2.27185908 x
10% Hz, as a dimensionless coupling constant (v,s) is the fundamental frequency/coupling constant. It was as-
sumed that the gravitational binding energy of the electron in hydrogen would be as equally important to the
gravitational force as the ionization energy of hydrogen is to electromagnetic force. The genesis of the hypothe-
sis was based on the empiric observation that there is an integer exponent relationship between the gravitational
binding energy of the electron in hydrogen, the energy of Planck’s constant with a frequency of 1 Hz, and the
energy equivalent of the neutron. When these are evaluated as frequency equivalents this has properties of clas-
sic quantum spectra. This property is that the possible energy levels are defined a simple integer equation and a
natural physical unit. Two times the frequency equivalent of gravitational binding energy of the electron in hy-
drogen, 2 x 2.90024 x 10 ** is 5.80048466 x 10 ?* Hz. The frequency equivalent of Planck’s constant, h, is 1 Hz.
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Table 1. Comparison

2014.

of the predicted harmonic neutron hypothesis quark masses from 2013 and experimental data from

Quark
Up (u)
Down (d)
Strange (s)
Charm (c)
Bottom (b)

Top (1)

2013 Experimental data
1.7-3.1 x 10° ev/c?
4.1-57 x 10°eV/c?
100%*_5 x 10° eV/c?

129019 x 10° eV/c?

4190 s, x 10° eV/c?

172.9"5 5 x 10° eV/c?

2013 Predictions
2.35 x 10° eV/c?
4.7 x 10° eV/c?
106.6 x 10° eV/c?
1280 x 10° eV/c?
4214 x 10° eV/c?

172.2 x 10° eV/c?

2014 Experimental data
2.3"7 55 x 10° eV/c?
4.8"% 5, x 10° eV/c?

955 x 10° eV/c?
12755 55 x 10° eVI/c?
4180"_3 x 10° eV/c?

173.34*%%7,4 11 x 10° eV/c?

Table 1 lists the experimental mass values for the quarks and their ranges in 2013, the 2013 harmonic neutron hypothesis predictions, and the re-
ported experimental values from 2014 [10]. The derived values accurately predicted the experimental data in advance of its publication except for the
strange quark supporting the hypothesis. This was related to assigning the gf to be 29/30 while the correct gf is apparently 27/28. The quarks were
predicted to be associated with the bem lines in 2006, 2009 and 2013 [7] [10] [13]. The same may well be true for the H°.

Table 2. Example of the integer exponents and associated frequencies of a harmonic exponential system with a v¢ of 100.

Integer exponent series

n Exponent v = (v)® vt = [(v) ™
-3 -3 (100)¥=10"° (104 = 100
2 -2 (100)? =10 (104 = 100
1 -1 (100) =107 (107 = 100
0 0 (100)@ =1

+1 +1 (100)*Y = 107 (1044 = 100
2 +2 (100)"? =10% (10" = 100
+3 +3 (100)9 =10 (1079 = 100

Table 2 is a chart of the n, harmonic exponents, n, v, and derived v values for an integer exponential harmonic system described in this model. To
simplify the math a fundamental frequency of v of 100 is utilized. Note that if a single frequency and its integer are known the whole matrix can be
derived.

Table 3. Example of the harmonic fraction exponents and frequencies of a harmonic exponential system with a v¢ of 100.

Harmonic fraction exponent series

n Exponent v = (vp)&m Ve = [(vp) @]
-3 -1/3 (100)¥ = 1/4.641588 (1/4.641588)® = 100
2 172 (100)¥2 = 1/10 (1/10)? = 100
1 -1 (100) Y = 1/100 (1/100) = 100

0 0 (100)9 =1
*1 +11 (100)*¥9 = 100 (100)Y = 100
+2 +12 (100)*? = 10 (102 = 100
+3 +1/3 (100)*¥3 = 4.641588 (4.641588)% = 100

Table 3 is a chart of the n, harmonic fraction exponents, 1/+n, v, and derived vs values for an exponential harmonic fraction system described in this
model. To simplify the math a fundamental frequency of vs of 100 is utilized. Note that if a single frequency and its harmonic fraction are known the

whole matrix can be derived.



D. W. Chakeres

Vv, Hz is 2.2718591 x 10 Hz. The v,s reciprocal is 4.4016815 x 10 %, All three are separated by a ratio of v,s.
Each of these represent unit values of the forces for gravitational, electromagnetic, and strong. Two times the
frequency equivalent of gravitational binding energy of the electron in hydrogen times v,s equals 1.3178. 1 Hz
for h times v,s equals v,, Hz. The 2 factor in the gravitational binding energy arises from the fact it is a kinetic
energy. Looking at the ratio coupling constant relationships these represent the consecutive integer exponent se-
ries of —1, 0, and 1: (v,8)" Hz. This is a discrete quantum relationship that is similar to classic spectra where a
physical constant is utilized in a consecutive integer series function that defines a series of discrete associated
possibilities, harmonics.

This discrete exponential integer relationship has classic harmonic fraction properties when evaluated on a 2
dimensional plane, Figure 1. This plane is referred to as the universal harmonic exponent plane. An integer se-
ries of n equals 0 to oo is plotted with the x and y axes equal n. This is an orthogonal array of discrete points all
equally spaced. The point (0, 0) is associated with a v, frequency, of 1. The other points represent discrete integ-
ers exponents of the fundamental frequency of the system (v;)". The points running diagonally from the left up-
per margin down to right are all identity points of the same value, The points (1, —1), (0, 0), and (-1, 1) all have
an orthogonal sum of 0. This sum is a classic vector property. An equal orthogonal sum distance from the (0, 0)
point represents a fixed ratio in the linear domain. This is a discrete system so an orthogonal sum distance of 1
from (0, 0) is a diamond pattern, not a circle. This is the most basic pattern in the model (see Figure 4 of the
2009 paper [7]). For example, a line connecting the points (0, 1) and (1, 0) is associated with an orthogonal vec-
tor sum of 1. The system is not continuous though just like any harmonic system. The pattern is related solely on
integers and harmonic integer fractions. In this model the only valid discrete possible points are along lines in-
tersecting two integer points. Analysis of the interception points of the integer lines represents the classic har-
monic fraction series, Figure 1. This is the origin of the harmonic fraction properties, but in an exponential sys-
tem. The actual axes of the physical system represent the harmonic fractions series on the x axis. The y axis fol-
lows identical patterns, but their unit values are not 1, but in the range of 10~ for Js.

Under routine circumstances if one has a physical constant its value can be utilized in standard equations, but
it is isolated and does not inherently predict other logically associated values. In a harmonic system if the fre-
quency and the harmonic fraction are simultaneously known then it is possible to derive an infinite number of
other harmonics including the fundamental frequency. This harmonic mathematical character is how it is possi-
ble to derive physical constants from no standard physical data of the entity in question. This is not a new or
radical concept for quantum spectra. The fundamental constants in many aspects do represent a classic quantum
spectra. A good example is the Moselely’s law. If one knows the ionization energy of hydrogen then it is possi-
ble to predict all of the ionization energies of other elements if their number of protons are known despite the
absence of physical measurements.

The hydrogen subatomic data scale the whole universal harmonic 2D system, but these specific individual
hydrogen values were not directly used in the H° derivation. The annihilation frequency of the neutron was used
directly in all of the calculations though. It is inappropriate to view this as a derivation from standard product ra-
tio relationships of these subatomic entities to cosmologic ones. This derivation is a direct one independent of
any actual physical measure of H°, but based purely on harmonic fraction properties. This is the unique aspect of
this model that both quantum and cosmologic physical constants are accurately scaled simultaneously on a uni-
fied geometric 2 dimensional vector universal harmonic plane through simple linear relationships. The Standard
Model fails in this goal. This is the significance of this method. There are no actual data from CERN measure-
ments utilized.

The model is based on classic physical, mathematical, and quantum properties including: a fundamental fre-
quency, Vi, a consecutive integer series, harmonic integer fractions, 1 £ 1/n and 1/xn for n = 1 to oo, discrete
values associated with each quantum integer, natural unit system where the speed of light, charge, Planck’s con-
stant, and the exponent of the neutron are all 1, an exponential distribution of energy over time, dimensionless
coupling constants, standard vector properties for computations on a 2 dimensional plane, standard proportional-
ity constants, but analyzed as exponential equivalents, these are linear on the 2D plane, resonance, prime num-
ber properties, discrete quantum values, and symmetry.

The model is not in conflict with the Standard Model, but is a supplement that excels at the scaling ratios be-
tween entities evaluated. The calculations are valid since all of the routine experimental values are used, but as
frequency or exponent equivalents of base v,s. The difference of two exponent points on the 2D universal har-
monic exponent plane represents a standard proportionally constant in the linear domain. Two points define a
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line and a slope. These transformations do not alter any of the results. The frequency equivalent values can be
converted to the identical values of the standard units and visa versa.

The harmonic neutron hypothesis has demonstrated that harmonic integer fraction exponents, plus small de-
rived d4s from the properties of hydrogen exponents of annihilation frequency of the neutron, v,, 2.271859078 x
10% Hz, (v.s) as a dimensionless coupling constant represent other physical constants as frequency equivalents
[7]-[12]. The d4s are defined by lines related to simple sums and differences of the dy lines defined by the elec-
tron, Bohr radius, and the ionization energy of hydrogen points. The known exponents, exp ds, are the log, of
the physical constant frequency equivalent divided by the log. of v,s. The derived exponents are referred to as
expg. This is a classic exponential base transformation. The known or derived exponent minus its harmonic frac-
tion is dq or , derived or known. The differences between the known or derived exponents and the harmonic frac-
tions are very small. The harmonic fraction pattern is empirically a usually obvious, see Table 2 from the 2009
paper [7].

The Js are a mathematical imperative, and make the system much more complicated to understand. They
“shim” all of the individual exponents of the constants to a common resonance of v, Hz. There are four product
ratio relationships of a, €, ag, and R as frequency equivalents [11]. These associate specific known numbers
with specific known integer fractions. For example 2 is associated with the integer fraction of 10/1155. This is
associated with its fundamental frequency of 259 which is 5.8744 x 10*. Each of these specific number-
quantum fraction pairs are associated with a different fundamental frequency. The solution to bring all of the
fundamental constants into resonance with v, or any single fundamental frequency is to add small ¢ values to
their integer fractions. These Jy values for each known entity can be calculated if the harmonic faction is known
and the frequency equivalent of the constant. These calculated ¢ values from known physical constants are re-
ferred to as Jy. The J can also be derived from a dy4 line defined by the properties of hydrogen. These derived
values are referred to as d4 to avoid confusion of the origin of the specific J. The actual J4are defined by the Jdq
line and an associated quantum fraction value. Physical entities defined by a common proportionality constant
have a common ¢ line property. The known constants spontaneously fall on ¢ lines since they are related to a
common proportionality constant relationship. The dy .qq Values represent natural units just as v,s does. This is
how it is possible to make exact predictions of physical constant value without direct measurements.

Reviews of the known exponents show that they are all nearly identical to one of the harmonic fraction series
[7]. For example, the harmonic fraction of the Bohr radius is 4/5, and it known exponent is 0.80291631 which is
only 1/1000’s from 0.8. This pattern is repeated for all of the studied constants. It is more difficult to assign the
principal quantum numbers when they are large unless the value of the constant is known with high precision.
For the small ones below 14 it is usually not a problem because they are very widely spaced. This predictive
power of the method is possible since the model is a classic harmonic system where other physical constant val-
ues can be derived from the harmonic fraction series and the fundamental frequency, Tables 2-4. The Rydberb
series and Planck’s equation are examples of this type of system. Each harmonic fraction, integer can be asso-
ciated with a discrete harmonic and physical constant. An example analogous to this method is if one knows the
wave length of a single hydrogen spectral line and the associated n;, and n, then the complete infinite wave-
length series including the Rydberg constant can be derived with no other physical data. This is exactly similar
to this method. The common fundamental frequency in this model is v,

The harmonic neutron hypothesis has derived a high accuracy Planck time, tp, gravitation constant, G, the
quarks, leptons, running fine structure constant, ¢ * at Z, and the kinetic energy lost in neutron beta decay [7]-
[13]. All of the derivations are done utilizing only four physical values as frequency equivalents: v,s, the elec-
tron, ve, Bohr radius, v,q, the Rydberg constant, vg, which is associated with the ionization energy of hydrogen.
dq are derived from logical Jy lines since the slopes and intercepts are related to the electron, Bohr radius, and
the ionization energy of hydrogen points. These fundamental constants represent the harmonic fractions includ-
ing the entities, harmonic fractions, and exponents: n, 1, 1; e, 6/7, 0.86023062; oo, 4/5, 0.80291631; and R, 2/3,
0.66436554.

These data are plotted on a 2 dimensional universal harmonic plane, Figures 1-4. The x axis is the harmonic
fraction minus 1. This —1 factor centers the neutron at the (0, 0) point, and is equivalent to dividing each con-
stant’s frequency equivalent by v,. These represent coupling constants. The y axis is the known or derived ex-
ponent, o ¢ Of V,s minus the harmonic fraction, the small Js are in the range of 10°%. These points are exactly
equivalent to their standard unit values as exponents of v,s for the known or derived physical constants so there
is no possible manipulation of the known or derived data.
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Figure 1 plots a 2D consecutive integer orthogonal array representing discrete exponent points, v¢". The point (0, 0) is associated with a fre-
quency of 1, v{°. All other points represent the orthogonal sum of their x and y axis locations, shown as X values to the right of their x, y
coordinates. The frequency associated with those points is v¢. The ratio between any two integer points on a vertical or horizontal axis is vs.
Note that running from the upper left to the lower right the X values are identities. The line connecting points (0, 1) and (1, 0) all add to 1.
This is not a continuous number system, but identical to harmonic systems that are discrete and related to integers and integer fractions. This
is a classic quantum characteristic. An equal ratio relationship from the (0, 0) point is a diamond pattern. This is identical to the published
pattern for the fundamental constants, Figure 4 from the 2009 paper [7]. The only valid discrete points can fall at the intersections of lines
connecting two integer points. These are the only possible unit based points. The red lines all arise from (0, 0) and radiate to the integer
points of (1, n). The blue lines all start at point (1, 0) and radiate to integer points (0, n). Let us focus on the red line connecting (0, 0) and (1,
1) and the intersection points of the blue lines. The points (0, 0) and (1, 1) are separated by an orthogonal distance of 2 so their ratio equals
v or vi 2 depending on the direction of the vector. This universal harmonic plane has classic vector properties. Note that each blue line in-
tercepts the red line at classic harmonic fraction values only. The sums of the orthogonal distances shown as the yellow, red, green and pur-
ple circles are valid points. Also note that their = values simultaneously represent the identical harmonic fractions for a v fundamental fre-

quency, 1/2 x2, 2/3 x2, 3/4 x 2. These all fall on the x axis. Other possible valid values are seen on the lines connecting (0, 0) and
(1, 2); and (0, 0) and (1, 3) as blue triangles and blue stars. This is the identical pattern seen with the quarks in Figure 2 from the 2013 paper
[10]. The harmonic fraction properties arise not from the classic properties of integer divisions of a string, but from the integer properties of
a 2D integer based exponent plane.

Figure 1. An example of a generalized universal harmonic exponential 2D plane with integer unit values and its property as
a 1/n and 1+1/n series geometric exponent calculator.
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Figure 2. This is a universal harmonic exponent plot. The x axis equals the gfs minus 1. The y axis is the difference between the known or
derived exponents and their gfs, dyork. The previously published points related to h, n, e, R, aq are plotted [7]. These are identical to those
points in FIG of the 2011 paper [8]. These points define three lines. e and «, define the wk line with slope of awk and y intercept of bwk
(blue solid ling). The em line is defined by h and R (red solid line) with a slope of bem and a y intercept of bem. The black line defines H’
line. The H% slope is the sum of 2 x bwk — awk + bem for the t:* derivation. The H’ line related to the t,* derivation is defined by two
points, (-1, —(bwk — awk)) and (0, bwk + bem). At x axis 12/11-1, 1/11, the known lower and upper H% points are plotted as blue and red
dots, d. The derived t> H% point is centered at the black dot, d,. The experimental values are nearly identical to the derived value. The t?
related derived H’; equals 125.596808 GeV/c? The experimental CMS and Atlas value ranges are 125.037%25°013_ 15 and 125.36*%% 915
GeV/c?. Figure 3 and Figure 4 are close up and distant views of the same data.

Figure 2. A universal harmonic exponential 2D plot of the points for the n, h, e, ap, and R, and the wk, em, and H% lines

demonstrating their relationships.
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Figure 3. This is a universal harmonic exponent plot. The x axis equals the gfs minus 1. The y axis is the difference between the known or
derived exponents and their gfs, dxor . This is a detail view of the H line compared to Figure 2. The solid black line defines the preferred
H’ line related to ts%. The H’ slope is the sum of 2 x bwk — awk + bem. The H’ line is defined by two points, (-1, —(bwk — awk)) and (0,
bwk + bem). The dash dot purple arrow points to that specific derivation point. The dashed black line is the H°4 line related to the points (—1,
bwk — awk) and (0, 0) which is related to the purely wk derivation. The dashed arrow points to that specific derivation. At x axis 12/11-1,
1/11, the known lower and upper H% points for both the CMS and Atlas data are plotted as blue dots for CMS and red dots for Atlas, d. The
experimental values fall just outside of the derived values. The derived t,*> H% equals 125.596808 GeV/c?. The experimental CMS and Atlas
value ranges are 125.03"0257013 ;15 and 125.36""%",,5 GeV/c?. The end points of the H line at x —1 and 0 are related to the inverses of

the wk line and the t;° line points.
Figure 3. A close up view of the universal harmonic exponential 2D plot of the points for the known experimental ranges
of H® 6 points, and the predicted H® points and H® dg lines.
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Figure 4. This is a universal harmonic exponent plot. The x axis equals the gfs minus 1. The y axis is the difference between the known
and/or derived exponents and their qfs, dkorg. This is an expanded view of the H’ from tp* (solid green), t-% (dashed green), wk (solid red),
em (dashed red), and +(bwk + bem) lines (purple solid and dashed). ts? in this plot is dimensionless. Its actual units are s? not Hz. The HY
line can be defined by two points, [0, (bwk + bem)] and [-163/35, —163/35 x (bwk — awk) — 128/35 x (bwk + bem)]. The slope of the H’
line is bwk minus the slope of the to% line, 2xbem — awk + bem. The % green dashed line has an inverse, but symmetric pattern. It is de-
fined by the points [0, —(bwk + bem)] and [-163/35, —163/35 x awk +128/35 x (bwk + bem)]. The absolute § distance from (—163/35, 0) to
the y intercept of the H’ line at x equals —163/35 is identical to the &, distance from [-163/35, —163/35 x (bwk)] to the y intercept of the tp%y
line at x equals —163/35. The sum of the —(bwk + bem) line and a line from (0, 0) to —163/35 x (bwk-awk) equals the H% line. The sum of

the +(bwk + bem) line and a line from (0, 0) to —163/35 x awk equals the t5% line.
Figure 4. An expanded view of the universal harmonic exponential 2D plot of the predicted H® point and H° &, line show-

ing its close relationship to the tz* d line.
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The ratio of two physical constant frequency equivalents can represent proportionality constant. For example
the ratio of the ionization energy of hydrogen and the electron frequency equivalents is identical to Coulombs
constant in the frequency domain. On the 2 dimensional harmonic fraction minus 1 ¢ exponent plane, the uni-
versal harmonic plane, proportionality constants represent the sum orthogonal distances along the x and y axes.
This is a classic vector property. Therefore, a line connecting two points on the universal harmonic plane
represents a common proportionally constant. For example the distance between two points is (integer fraction +
0). Assuming that the input of proportionality constant equation equals the constant itself then the output is the
constant squared. The square of the proportionality constant in the exponent domain is (2 x integer fraction + 2 x §).
This defines a line. The slope of that line scales the proportionality constant. Some physical constants such as
gravity are defined by more than two factors so the associated o line represents a more complicated composite,
but still defined by a single line, and single proportionally constant. There physical constants that are related to a
common proportionality constant spontaneously and naturally fall on lines on the universal harmonic plane. This
is how it is possible to derive related constants if the ¢ line is known.

From these hydrogen points two force lines have been defined. The weak kinetic, wk, line is logically asso-
ciated with e and a,. The harmonic fraction possibilities on this line have been shown to be related to weak force
and kinetic entities such as the leptons, W, and Z. The kinetic energy lost in the neutron beta decay process
points fall on this line, Figure 1 of the 2011 paper [8]. The slope is referred to as awk, and y intercept as bwk.

From the points for Planck’s constant with a frequency of 1, and R the electromagnetic, the em line is defined.
Its harmonic possibilities on that line are logically associated with electromagnetic entities including quarks and
mesons. These points are the bem derived dgs. The slope and y intercept both equal bem. The top, bottom, and
charm quarks all fall on the line defined by slope —bem and y intercept bem, Figure 2 of the 2013 paper [10].

Other physical constant’s harmonic fractions represent logical product values of two quantum numbers,
another classic property of harmonic system. This is not a property of standard quantum spectra. This pattern is
classic in many other harmonic systems. Utilizing these harmonic fractions and lines defining the dq4 line values
for different forces other constants are derived to high accuracy including the quarks. Associated physical con-
stants fall on a common J, force line.

Starting with these four subatomic points t> was derived from the slopes and intercepts of the em and wk line
in a similar fashion as the quarks [9]. In the frequency domain, to? is identical to the Newtonian gravitational
constant. The product of tp? times the frequency equivalents of two masses and the frequency equivalent of their
separation distance is the frequency equivalent of the energy of the system just like the standard equation. The
t-* harmonic fraction is the sum of the harmonic fractions defining the binding energy of the electron in hydro-
gen and includes: the e, 6/7, ay, 4/5, proton, an exponent of slightly less than 1, and the gravitational binding
energy of electron with an exponent slightly less than —1. This is the exponent equivalent of the standard gravi-
tational equation for energy. The actual derivation of t,* did not utilize any of these specific subatomic points
just as the method utilized here to derive H° did not utilize specific hydrogen points. It is assumed that the line
defining HC is a sum of the slopes and y intercepts of two lines previously published similar to the line defining
t- and G. It is also assumed that there is a close relationship between t,? and H° lines since both are related to the
property of mass and gravity. In fact the slope of the HC line is bwk minus the slope of t;° line. The y intercept of
the HC line is the inverse of the tx* line.

There should be a universal field fundamental physical constant related to the principal quantum number +11
and harmonic fractions of 1/11 and 12/11. This represents HC. 11 is a very unique prime of the harmonic neutron
hypothesis since it is the highest prime number that is necessary to define the down quark and therefore all of
the components of the neutron [7] [10]. The principal quantum number —11 is associated with the down quark,
gf 10/11. 11 is also associated with the charm and bottom quarks [10] [12]. There is a similar inverse sign pair
principal quantum number relationship of the up and top quarks. Their respective principal quantum numbers
are —10 and +10, and integer fractions of —1/10 and 9/10 for the up quark, and +1/10 and 11/10 for the top
quark.

11 is also associated with the exponent of o that represents a universal electromagnetic field constant. 1/11
is the harmonic fraction associated with o *. There should be a paired universal field constant that is associated
with mass and gravity. It is logically hypothesized that it is the H®. A high accuracy H° should be derivable from
v;s, the HC line, and its harmonic fractions values of 1/11, 12/11 which is demonstrated here.

In the harmonic neutron hypothesis, physical constants are assumed to be derivable from four previously pub-
lished values, v,s, and slopes and y intercepts of two lines, which are derived from points associated with the e,
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0o, and R. Starting with these data, only Hy is accurately derived beyond it experimental accuracy similar to pre-
viously derived for tp, and the quarks. It is not typical to derive nuclear, high energy collider, gravitational, as-
tronomy constants from these types of initial sub-atomic data. This model is not in conflict with the Standard
Model or astronomy methods. This method is accurate, valid, and complimentary. It is an innovative scaling
supplement. This model succeeds where the Standard Model fails.

2. Methods and Results

Tables 2-4 are examples of the mathematical pattern of an exponential harmonic fraction matrix and are similar
to this model’s system. The fundamental frequency, v, in this example is 100. It is difficult to imagine this sys-
tem in base v,. Note that the system is extremely defined and integrated identically in concept to the Rydberg
series. Knowing one frequency and its harmonic fraction allows for derivation of all of the other values. For
example, if the known frequency is 21.5443 and its harmonic fraction is 2/3 then 21.5443%? must be the v;. That
equals 100, and therefore all of the other harmonic can be derived. Table 2 represents the integer exponents,
Table 3 the harmonic fractions, and Table 4 the partial harmonic fractions.

The harmonic neutron hypothesis states that the fundamental constants as frequency equivalents are related to
the annihilation frequency of the neutron, v, 2.271859078 x 10%® Hz, relative error of 2.2 x 10 ® as a dimen-
sionless number, v,s [7]-[13]. The floating point (the number of accurate digits) is based on known experimental
data for the subatomic data, of approximately 5 x 10, For HC the relative error is much higher, 6 x 107>, All of
the known fundamental constants are converted to frequency equivalents, v,. The masses are converted by mul-
tiplying by c¢? (speed of light squared) then dividing by h (Planck’s constant). The distances are converted by di-
viding the wavelength into c. Energies in Joules are converted by dividing by h. The eV value for the neutron is
939.565378(21) x 10°. Hz is converted to eV by multiplying by the constant, 4.1356675 x 10 ** eV/Hz. eV was
converted to Hz by multiplying by the constant 2.4179893 x 10* Hz/eV. All of the data for the fundamental
constants were obtained from the websites (http://physics.nist.gov/cuu/Constants/ and www.wikipedia.org. The
NIST site http://physics.nist.gov/cuu/Constants/energy.html has an online physical unit converter that can be
used for these types of calculations so the values used in the model are all standard conversions. Some of the
values have slightly changed since the original paper since the values for the fundamental constants have been
updated since 2009. The differences are not significant. Frequency is inherently dimensionless. Frequency
represent cycles per second in the time domain, and in the distance domain equals the wave velocity times one
unit time divided by the circumference of a circle defining one cycle. Therefore, frequency is also a distance di-
vided by a distance, and therefore dimensionless.

The harmonic neutron hypothesis assumes that harmonic integer fraction exponents of v,s are the degenerate,
not split by o, values in a symmetric pattern, not the frequency values themselves. v,s is raised to exponents of a
consecutive harmonic quantum fraction (qf) series 1 + 1/n for the principal quantum numbers n = 1 to «©
represents many of the degenerate exponent values of the fundamental constants, Equation (1). The degenerate
ratios of the constant’s frequency and v,s represent v,s raised to gfs, harmonic quantum fraction exponents of
1/4n for n = 1 to oo, Equation (2). The exponents of known entities are the ratio of the log, of the v, divided by
the log. of v,s, Equation (3), Figures 2-4. The gf are plotted at qf-1, x axis location since they are related to the
ratio of the known frequency and v, Hz, Equation (2).

1
(vns)(q” = (vns)[liﬁ) for principal quantum number n =1 to o (1)
1
(vns)(gj = Ls for principal quantum number n =1 to oo )
log, (V)
=—>e K/ | 3
PP N0, (vys) D (Vi) ©)

V,,s raised to its known exponent, expy, equals it frequency equivalent of a physical constant, Equation (4). The ¢
values can be viewed as shifting the fundamental frequency for a specific physical constant slightly away from
Vv, Figure 1, Equations (4), (5). The known frequency equivalent of a fundamental constant is v. The known vy
is v,;s raised to the sum of the gf and the J,. The derived vy is v,s raised to the derived exponenty. The derived dq
is a linear function of the gf. The derived vy is v,s raised to the dy line points at x equals 0, and x equals —1 and
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related to the gf, Equations (4), (5). 4 values change with the gf. This is an alternate form to define any line.
There are small derivable d4 values that “shim” the degenerate gf to their exact exponent values, and bring all of
the constants to a common fundamental frequency of v, Equation (5). J is the known exponent minus the gf,
Equation (5). Some force ¢ lines can be derived since they commonly represent simple sums and differences of
the slopes and y intercepts of the wk and em lines, bwk, awk, and bem, as in the H% ¢ line.

N qf
expy qf +8y [h%‘;J
Ve =(Vps) T =(vps)T K =| Vs

n

Vo = (Vv,8)7 = (v,8)" ™ = [v §(1dgline(@x=0)) Tf x[vns(*”d"”e(@ﬁﬂ))}l’qf 4)

5, =exp, —qf, 8, =f[(Zawk, bwk,bem)x (qgf —1)+(Zawk, bwk, bem) | (5)

Each fundamental constant is plotted and transformed on to the universal harmonic plane Figures 2-4. The
harmonic fraction exponent minus 1 is the x axis value, Equation (6). The closet gf to the known exponent is
usually its associated gf. The y axis is ¢, Equation (5).

x:i%:qf—lz(liéj—lzzm—l n=1too (6)

The slopes and intercepts of two lines have been published and were derived from the properties of hydrogen
and the neutron, Table 5, Figures 2-4. One line is related to weak kinetic, wk and entities, which is referred to
as the wk line, Equations (7), (8). These fall on the harmonic fractions gf locations. This is defined by the points
for the mass of the e, (—1/7, J;) and the Bohr radius ao, (—1/5, 5,0). The slope is awk, 3.0003642866 x 10 % and
the y-intercept is bwk, 3.5163832934 x 102, Their respective principal numbers are 7 and 5, qfs 6/7, 4/5, and x
axis values of —1/7 and —1/5. The frequency equivalent of the ag, V.o, IS 5.665256398 x 10* Hz; eXpyo IS
0.80291631044. The qf is 4/5 and its ¢ is 2.916310436 x 102 The frequency equivalent of the e, v, is
1.23558996 x 10%° Hz; exp, is 8.602306169. The gf is 6/7 and its 6 is 3.087759823 x10 2,

) e
awk = — —3.0003642866 %10~ @)
&
6 1 4 1 ,3
bwk = expe—7 + (awk)x7 = exp,, —g + (awk)xg =3.51638329343x10 8

Table 4. Example of the partial harmonic fraction exponents and frequencies of a harmonic exponential system with a v; of
100.

Harmonic partial fraction exponent series

n Exponent v = (v)tErm Ve = [(v) UM Ueo £ 1)
E -2/3 (100)C %9 = 1/21.5443 (1/21.5443) %2 = 100
-3 312 (100)*? = 1/1000 (1/1000)° 2 = 100
-1 -1 (100)°¥9 = 1/100 (1/200)? = 100

0
*l +1/1 (100)“* = 100 (100)“Y = 100
+3 +312 (100)¢¥2 = 1000 (1000)*23 = 100
+3 +2/3 (100)¢%9 = 21,5443 (21544392 = 100

Table 4 is a chart of the n, the partial fraction exponents, 1 £ 1/n, v, and derived vs values for an exponential harmonic partial fraction system, de-
scribed in this model. To simplify the math a fundamental frequency of v¢ of 100 is utilized. In this case the partials can be two different values (n +
1)/n. Note that if a single frequency and its harmonic fraction are known the whole matrix can be derived.
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The electromagnetic, em, line is defined by the points for Planck’s constant, (=1, 0) and R (=1/3, dg), Figure
2, Equation (9). This is the second line that was previously published. It slope and y intercept, bem, are identical
and equal —3.4516836 x 10>, This line is related to the principal quantum number 3, gf, 2/3. The ionization
energy of hydrogen is related to the Rydberg constant, R. The frequency equivalent of the hydrogen ionization
energy, Vg, is 3.28984196 x 10 Hz; expr is 6.6436554435. The qf is 2/3 and its & is —2.301122316 x10 . The
line formed from the qf-1, J point for Planck’s constant (h) is plotted at (-1, 0) by definition (Figures 2-4). The
frequency of Planck’s constant is 1 Hz.

2
3 3[ zj 3
bem=—3=—| expy—= |=-3.451683474619%10 9)
S
0
3

The range experimental values for H® were evaluated as frequency and exponent equivalents Table 6, Equa-
tions (3), (5). The experimental CMS and Atlas value ranges are 125.03*0%°*013 115 and 125.36*%%,4 5
GeV/c?. The known upper and lower CMS and Atlas bounds dy, Vi, expy are listed in Table 6. Empirically, this
must be a harmonic fraction as hypothesized for H°, 12/11. These are plotted on the universal harmonic plane at
x axis value of 12/11-1, 1/11, Figures 2-4.

The slope for the H line should be a simple sum of the y intercepts and slope of bwk, awk, and bem compo-
site similar to the t-° line, Equation (10). The slope should logically be a sum of all three factors unifying the
weak and electromagnetic forces into one. The possible Jg lines for H%; are empirically obvious by plotting the
known H° § at +1/11, Figures 2-4. Lines going from the point (-1, —(bwk — awk)) to either the (0, 0) or (O,
bwk + bem) points both go through the H® known point range. The preferred logical point is (0, bwk + bem)
since it is related to the inverse of the t,? point. The other cosmology constants such as the Hubble constant and
the cosmic background microwave radiation both fall on the t,° line. The alternate possible point (0, 0) would
imply that HC is related solely to the weak kinetic, wk, force.

In the tp* case, the derived H’ slope is related to the sum of the difference between bwk and awk, plus the
sum of bwk and bem, Equation (11) The H’ line related to t-* derived slope can be described as the difference
between the weak and electromagnetic force lines. The H% line slope also equals bwk minus the slope of the t-%
line, Equation (11), Table 6. The actual line equation is y equals 5.8071882562 x 10~ times (qf-1) plus
6.4699818816 x 10°°.

The to? related derived slope of the derived H% line is 5.80718825 x 10°*, Equation (11). The tp” related de-
rived dpoq at X axis position 1/11 is 1.174924393 x 10, Equation (12). The tp? related derived exponent of H is
the sum of 12/11 and Juqq is 1.091026583, Equation (13). The frequency equivalent of the derived H% is
3.03691744 x 10% Hz, Equation (14). The derived H°; GeV/c® mass equivalent is 125.596808 x GeV/c?, Equa-
tion (15).

The alternate wk related derived H% is associated with a slope of bwk-awk, 5.1601801504 x 10* The &y is
4.691081880 x 10°°. The exp is 1.0909560017. The v, is 3.0254115 x 10%. The eV equivalent is 125.120961
GeV/c? This does fall in the range of both experimental ranges. This is believed not to be the true value.

Table 5. List of natural unit values used for the derived/predicted calculations for H and tp2

physical constant value
VoS 2.2718591 x 107
10ge(VnS) 53.780055611
bwk: y intercept, weak force, wk line 3.51638329343 x 10°°
awk: slope, weak force, wk line 3.00036428663 x 10°°
bem: y intercept, electromagnetic, em line —3.45168347461 x 107
aem: slope, electromagnetic, em line —3.45168347461 x 107

Table 5 lists the published values of vs, and the slopes and intercepts of the wk and em lines used for the derivation of H’. See Equations (7)-(9). All

of these values have a relative error of approximately 5 x 107,
1680
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Table 6. Comparison of known experimental upper and lower bounds of the CMS and ATLAS H° data and the harmonic
neutron hypothesis predictions.

unit/CMS, Atlas, and derived eV/C%anga H° HZy ang g H° Orcandd H° exponenty ang g H°
CMSy 125.03 +0.26 + 0.13 x 10° 3.0326422 x 10% 9.1298041 x 10°° 1.09100039
CMSy 125.03 — 0.27 — 0.15 x 10° 3.0130565 x 10% —2.9178687 x 107 1.09087991
Atlasy 125.36 + 0.37 + 0.18 x 10° 3.0444904 x 10% 1.6380189 x 10°* 1.09107289
Atlas, 125.03 - 0.37 - 0.18 x 10° 3.0178925 x 10% 6.4130775 x 1077 1.09090973
derived from t? 125.5968082 x 10° 3.03691744 x 10% 1.174924393 x 107 1.091026583
derived from wk 125.1209611 x 10° 3.02541151 x 10% 4,691081880 x 10°° 1.090956001

Table 6 compares the known and derived Hokandd range of GeVI/c?, Hz, Okandd, and exg:)onentsk andd- The experimental ranges for both the CMS and
Atlas data are shown. The derived value has a relative error of approximately 5 x 10 °. The predicted values are related to both the line associated
with o and the one with the wk only. See Equations (11)-(15).

Previous miss assignments have been done though.
slope, ,, =awk —bwk —bem =2.9356656 <10~ (10)
P

slope , = 2x bwk —awk + bem = bwk — (awk — bem — bwk) = bwk —slope , =5.80718825x10"*
HOd tp

5IineHod = (qf —1) x5.80718825x10™* +6.4699818816 x10~° (11)

sline ., = (af —1)x(2xbwk —awk + bem) + (bwk + bem)
804 = %x (2xbwk —awk + bem)) + bwk + bem = 1.174924393x10™* (12)
exp, o, =1+ 1—11 + %x(bewk —awk +bem) + bwk + bem =1.091026583 (13)

1
HOdHZ _ (Vns)12/1l+ﬁx(2xbwk—awk+bem)+bwk+bem Hz = 303691744)(1025 Hz (14)
1 2
Hod % _ (Vn5)12/11+ﬁx(2xbwk—awk+bem)+bwk+bem y eV/C —125.596808 x GezV (15)
c c

There is a symmetric inverse relationship of the H’ and the tp% lines, Figure 3, Figure 4. The points defining
their right margin, y intercepts, at x equals O are respectively +(bwk + bem). The left margins can be defined at
to the same x axis value, —163/35 as tp>. The extension of the H% line § shows an inverse symmetric relationship
with the t,* point to a point defined by (—163/35, —163/35 x bwk). The H% line ¢ value equals —2.6397901 x
102 at x equals —163/35. This Jq also equals (—163/35) x (bwk — awk) + (—128/35) x (bwk + bem). The differ-
ence between the dy (—163/35 x bwk), —1.6376300 x 10 %, and the t,* 54, —1.3736514 x 102, is —2.6397901 x
10~

3. Discussion

A robust model that scales from quantum to cosmic physical constants does not exist [14]. The Standard Model
fails. An important unique aspect of the harmonic neutron hypothesis is that it does resolve some of these limita-
tions by analyzing the scaling relationships between the physical constants as a classic unified harmonic system.
Derivation of an accurate H° supports the validity of the model. There are no high energy data utilized. The ini-
tial data utilized for all of the calculations are subatomic data. These data are translated into a unified harmonic
system from which many specific harmonic could be derived. There can be one harmonic for each consecutive
integer. An analogy is Planck’s equation of energy, Planck’s constant and frequency. The only possible frequen-
cies are integers. If one knows the energy and its corresponding quantum number then all of them can be derived
including Planck’s constant independent of any other physical data. Derivation of HC is the identical situation.
The H% ¢ line, harmonic fraction, and v,, fundamental frequency, are known. Any physical constant could be
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derived if these data are known.

A high accuracy H° is an important physical constant for physics. The experimental data are moderately ac-
curate [1]-[6]. This method demonstrates a simple, logical, and an accurate method since it is based on high res-
olution subatomic quantum values, as well as established harmonic neutron hypothesis methods. It also explains
HC precise logical origin and unification with other fundamental constants including the neutron, hydrogen, tp,
the down quark, a, the weak and electromagnetic forces.

The principal quantum number 11 is very important and unique in the harmonic neutron hypothesis. The
down quark is associated with the principal quantum number of —11 and the harmonic fractions —1/11, x axis
location, and 10/11, gf. The principal quantum number of H® is +11 and the associated harmonic fractions are
+1/11, x axis location, and 12/11, gf. These are symmetric harmonic fraction pairs. This follows the identical
harmonic fraction pattern for the up and top quarks [10]. These demonstrate harmonic fraction and geometric
symmetry on the gf-1, J exponent plane.

From analysis of the qf from the product ratio relationships of the e, R, and ao, o * is related to the principal
quantum number 11, gf 1/11. v,s raised to the exponent 1/11 equals 132.83343, the degenerate o * value. The
reciprocal a’s J is 5.7916812 x 10 *. « * equals 137.035999. The ratio frequency equivalents of the neutron di-
vided into derived H® is 133.6754. This is almost equal to a * and (v,5)**. The differences are related to their &
values. « represents a force field scaling constant of free space for the electromagnetic force. H® has a similar
role, but unifies mass and gravity. o * is 1/11 above h, gf 0, which is the unit value for electromagnetic pheno-
mena. H® is 1/11 above the unit value for mass, gf 1, in the hypothesis.

The slope of the H° line is defined by the inverses of two previously defined points important in the harmonic
neutron hypothesis. One is the inverse of the left side end of the wk line at x axis —1 [7]. The wk line is defined
by the point (-1, bwk — awk). The left side end of the H’ line is defined by its inverse, (—1, — (bwk — awk)).
The right side end of the t-% line is (0, —(bwk + bem)) [9]. The right side end of the H% line is (0, bwk + bem).
The slope of the t-24 line is the sum of awk — bwk — bem. The slope of the HC line is 2 x bwk — awk + bem. bwk
minus the slope of t? also equals the slope of the H line, therefore they are closely related in an inverse fashion,
Equation 11. This demonstrates the relationship of the weak and electromagnetic forces to the H% line. The H%
line literally represents the difference between the weak and electromagnetic force lines. Inertia and mass are
literally what the differences between matter and electromagnetic energy are.

The dqs for the H% and tx° lines are inverse symmetric pairs. At x equals 0 they are (bwk + bem) and —(bwk +
bem). For the H% line at x equals —163/35 they are (—163/35) x (bwk — awk) + (—128/35) x (bwk + bem) below
dq zero and the same absolute distance above the —163/35 x bwk. It is logical that HC and tp%; should be closely
related. They are both related to mass and gravity. Inverse relationships as this are common in physics in general
and the harmonic neutron hypothesis. The Rydberg series and Moseley’s law are exponential inverses as well.

Some have stated that the model is conjecture. The exponent and frequency values used in the calculations are
transformed from the standard units, and the results can be converted back to standard units. All of the standard
physics equations are maintained, but translated into exponential ones. It is impossible to manipulate the results
since all of the components are fixed by valid physical values previously published, and harmonic fractions are
integer fractions that cannot be altered. A perspective of the fundamental constants as a unified harmonic system
is what is new and powerful. The logic and calculations are innovative, but represent classic valid physics and
mathematics.

Some raise the issue that these findings are coincidence. The four subatomic entities used in the derivation,
the slope and y intercept of the lines, and the methods used are all from the previous papers. These papers also
derived the fundamental constants of the quarks, lepton, mesons, and the kinetic energy of neutron beta decay.
This is a very restrictive system where the harmonic fractions have to be logical and mathematically related, the
dq lines have to logical and derived from solely the three previously published slope and y intercept values, and
the actual physical value points have to fall on the these lines.

In this specific derivation the only variables are the harmonic fraction, and the slope and y intercept of the H
line. The choice of 12/11 as the harmonic fraction is logical since 11 is the most unique integer of the hypothesis
and associated with free space field constants of the electromagnetic force. There should be a pair representing a
free space constant for mass and gravity. This obviously represents the H°. The slope and y intercept of the H°
line empirically are obvious. The also represent exact inverse values related to t-% that was previously published.
Any change in any of these factors leads to huge changes in the derived value. The H° is one of many constants
demonstrated to follow this same pattern. Following is a list of the physical entities and their documented har-
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monic fractions: Planck time squared, —128/35; cosmic background microwave radiation, CMB, radiance 1/2;
Hubble constant, —3/4; h, 0; n, 1; kinetic energy lost in the neutron beta decay process, ¥2; hydrogen ionization
energy, 2/3; proton, 10, kinetic energy lost in the neutron beta decay process, 3/4; Bohr radius, 4/5; kinetic
energy lost in the neutron beta decay process, 5/6; electron, 6/7; kinetic energy lost in the neutron beta decay
process,7/8; up quark, 9/10; top quark, 11/10; down quark, 10/11; Higgs boson, 12/11; « *, 1/11; W, 13/12; Z,
13/12; muon, 23/24; pion*, pion®, 27/28; strange quark, 27/28; bottom quark, 33/32; kaon®, 83/84; kaon*, 84/85;
Tau, 84/83; charm quark, 110/109.

4. Conclusion

The harmonic neutron hypothesis is able to scale from quantum to cosmologic physical constants. This is done
on a 2D universal harmonic plane that is indirectly scaled by the subatomic data. The calculations are made from
the structure of the 2D universal harmonic plane not individual subatomic points. It has powerful predictive
value exceeding the Standard Model since the physical constants are paired with a classic harmonic fraction.
This allows for derivation of physical constants independent of any specific experimental data. This is a classic
property of all quantum spectra so this is not a radical new concept. H can be derived/predicted from subatomic
data only. H’ is logically and mathematically related to o, t,°, the down quark, and the differences between
weak and electromagnetic forces. The derived H% can be evaluated in the future to see if this is an accurate pre-
diction. This derivation supports the validity of the neutron harmonic hypothesis that now includes some of the
most important astronomy and quantum physical constants: the leptons, quarks, tp, H°, and G. All are defined
utilizing solely v,s and the published values for the four points of the n, e, R, ag, and the slopes and intercepts of
the em and wk lines.
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