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Abstract: Planck time (tP) is derived from subatomic physical constants: frequency equivalents of the neutron, the electron, the Bohr 
radius, and the ionization energy of hydrogen. tP squared represents a proportionality constant where the product with the frequency 
equivalents of two masses and the frequency equivalent distance equals the gravitational energy in Hz. This method is based on the 
harmonic neutron hypothesis explained herein: the fundamental constants represent a unified exponential consecutive integer (forces) 
or integer quantum fraction (1 ± 1/n) (particles, bosons, distances) system where the annihilation frequency of the neutron (vns) is the 
base. All of the fundamental constants are associated with simple linear relationships of their components when plotted on a ln ln plane 
using the slopes and intercepts of two ln ln plotted lines associated with hydrogen, weak kinetic, wk, and electromagnetic, em. The 
degenerate, approximate value of tP

2 can be derived utilizing the quantum fraction values for the proton, 1, gravitational binding energy 
of electron, −1, the electron, 6/7, and the Bohr radius, 4/5. The approximate degenerate value yielded of tP is the square root of vn raised 
to the exponent −1−1−6/7−4/5 divided by 4π is 5.51548 × 10−44 s, and the known value is 5.39124 × 10−44 s. The predicted degener-
ate value of Newton’s gravitation constant G is 6.9854466 × 10−11 m3 kg−1 s−2, whereas its known value is 6.67428 × 10−11 m3 kg−1 s−2. 
Using the hydrogen line values a more precise prediction can be made beyond what can be measured. Two points define the tP

2 line, 
(0, −bwk −bem) and (−1, −awk). The intercept of this line at the sum of the quantum fractions (−128/35 −1) representing tP

2 is used to derive 
tP. The hydrogen line derived tP value is 5.391141 × 10−44 s. The hydrogen line derived G value is 6.6740402 × 10−11 m3 kg−1 s−2. These 
derived values are within the known uncertainties. This method bridges from subatomic properties of hydrogen to gravity unifying these 
two systems and multiple forces.
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Introduction
Planck time (tP) mathematically relates the speed of 
light (c), Planck’s constant (h), and Newtonian gravi-
tational constant (G) to generate a single physical 
unit of seconds (s), Equation (1).1–4 tP is one of the 
few fundamental constants that combines quantum, 
subatomic, relativistic and gravitational fundamental 
constants in one equation and one unit. In unifying 
physics models, Planck time is important because it 
simultaneously relates different forces that are not 
presently unified. One of the main challenges of 
theoretical physics today is the unification of sub-
atomic, quantum, relativistic, classical, electroweak, 
and gravitational phenomena. The goal of this paper 
is to demonstrate a method that logically derives tP 
from subatomic particle constants, without classic 
gravitational physical constants or methods. These 
subatomic factors are all plotted on one common geo-
metric plane and are analyzed as a single, coherent, 
logical system.5,6 In this case the gravitational binding 
energy of the electron in hydrogen is utilized.

tP is computed by combining many other physical 
units that cancel out, except for the unit second, 
Equation (1). tP is calculated as a square root value, 
with final units of s. In this paper tP is computation-
ally evaluated as a function of the square of tP, with 
units of s2, and not ħ, but h since frequencies are used 
for all of the calculations, as reflected in Equations 
(2–3). Equation (4) solves for G. G and tP

2 are propor-
tional to each other.
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This model evaluates all of the fundamental con-
stants as annihilation frequency equivalents (v) inde-
pendent of their primary unit (Tables 1 and 2).5,6 As 
a common valid method in physics, the model evalu-
ates different physical phenomena by changing their 
unit values to a single normalized unit, Equation (1). 
In fact, tP represents a penultimate physical constant 
that has only one physical unit.

Since this model is based on the unification of 
subatomic and gravitational forces, the gravitational 
binding energy of the electron of hydrogen (EGbe) 
is the gravitational system evaluated, rather than 
the ionization energy. In this case the frequency 
 values for the subatomic entities of hydrogen are 
utilized. These include the frequency equivalents 
of hydrogen gravitational binding energy, vGbe, the 
mass of the  proton, vp, the mass of the electron, ve, 
the Bohr radius, va0, and the Rydberg constant, vR, 
related to the ionization energy of hydrogen. This 
non-  standard approach is valid, since it allows 
for the direct  correlation of subatomic entities in a 
gravitational system. The properties of hydrogen, 
such as the mass of the electron (e), the Bohr radius 

Table 1. Constants evaluated classic unit value and their frequency equivalents.

constant Known value standard units vk equivalents Hz or s
tP

2 1.8260 × 10−86 s2, no ħ 1.8260 × 10−86 s2

tP 1.35138 × 10−43 s, no ħ 1.35138 × 10−43 s
electron binding 1.922 × 10−57 J 2.90024 × 10−24 Hz
h *s 6.626069 × 10−34 J 1 Hz
Rydberg 1.097373156 × 10−10 m 3.289841960 × 1015 Hz
Bohr radius 0.52917721 × 10−10 m 5.6652564 × 1018 Hz
electron mass 5.10998910 × 105 eV 1.2355899 × 1020 Hz
Proton 938.272013 × 106 eV 2.2687317 × 1023 Hz
Neutron 939.56535 × 106 eV 2.2718591 × 1023 Hz
notes: This table lists the constants evaluated, classic unit value, and their frequency equivalents. The frequency equivalents are calculated as the 
annihilation frequencies of the masses and/or the frequencies associated with their wave lengths. The Planck time values are related the no ħ format in 
this paper.
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(a0), and the ionization energy or Rydberg constant 
(R), are utilized. The mass of the proton (p) is not 
used in the derivation of tP instead, to calculate the 
known gravitational binding energy of the electron 
in hydrogen.

Two different methods of derivation are shown. 
One utilizes an approximate simple degenerate value 
from quantum fractions.5 This demonstrates how the 
neutron is directly related to tP. The second method is 
more precise utilizes a graphical method plotting the 
values on a ln ln plane identical to previous  methods 
that derived the masses of many fundamental par-
ticles, bosons, and the mass of the proton.5,6 This 
method derives the gravitational constants to greater 
precision than what is measurable.

Methods and Results
All of the constants, independent of units, are 
 converted to annihilation frequency equivalents, 
Table 1. Since the calculations are related to dimen-
sionless ratios (coupling constants), the actual 
physical unit is irrelevant. The data used for the 
calculations were acquired from the following 2011 
web site: http://physics.nist.gov/cuu/Constants/. 
The masses are normalized to frequency by multi-
plying by c2, and then, dividing by h. The energies 
are normalized to frequency by dividing by h. The 
distances are normalized by dividing the wavelength 
into the c.

tP squared, tP
2, also represents a proportionality 

constant that can be used to directly calculate the 
energy in the units of Hz of a gravitational system 

rather than the force from Newton’s law of  gravity. 
This derivation is shown below. Equation (5) is 
the energy of a gravitational system where EGb is 
the binding energy, m1 is one mass, m2 is the other 
mass, and λ is the distance separation. Equation (6) 
solves for G. Equation (7) substitutes the frequency 
equivalents. Equation (8) simplifies Equation (7). 
The frequency equivalent of the binding energy is 
vGb, one mass frequency equivalent is vm1, the other 
mass vm2, and frequency equivalent of the separation 
distance is vλ. Equation (8) is similar to Equation (4) 
and both contain the same relationship of c and h. 
From this it is clear that tP

2 is related to the ratio of 
the vGb divided by the product of vm1, vm2, and vλ, 
Equation (9).  Equation (10) demonstrates that tP

2 is a 
proportionality constant relating vGb to the product of 
tP

2, vm1, vm2, and vλ.
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Table 2. Principle quantum numbers, expk, δ values of the constants evaluated.

constant Abbrev. n ±1/n sum qf, or qf 
(1 ± 1/n)

expk 
(known)

δ, ± (expk - qf  
or sum) 
(calculated)

Logvns(1/2) −0.012888554
tP

2, no ħ −128/35 −3.6708789 −0.013736073
vGbe −1 −1.00775967 −0.00775967
h *s h 0 0 0
Rydberg R 3 −1/3 2/3 0.66436554 −0.0023011223
Bohr radius a0 5 −1/5 4/5 0.80291631 0.0029163104
electron e 7 −1/7 6/7 0.86023062 0.0030877599
Proton p 39043 −1/39043 39043/39044 0.99997438 −2.5613004 × 10−5

Neutron n ± ∞ 0 1 1 0
notes: This table lists the known constants evaluated, the abbreviations, the principal quantum number, the quantum fraction (qf), the known exponent 
(expk), and the δ values. The Planck time values are related the no ħ format. Note that all of the δ values are very small, but not zero as predicted except 
for h and the neutron.
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The frequency equivalents ve, vp, va0, and the 
gravitational binding energy of the electron in hydro-
gen, vGbe are substituted into Equation (9). The gravi-
tational binding energy cannot be measured, but it can 
be calculated from Equation (10) (Tables 1 and 2). 
Equation (11) substitutes the frequency equivalents 
of the binding energy components of hydrogen into 
Equation (9). This is used to derive the Planck time 
squared.
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The neutron hypothesis is that vn is the fundamental 
frequency linked to all fundamental constants.5 Here, 
vn is utilized as a dimensionless number ratio of vns, or 
vn Hz/Hz, and is the numerical unit for computational 
purposes. The ratio of the known frequency equiva-
lents, vk, and vn are evaluated, Equation (12). Thus, the 
physical unit values are unaffected, Tables (1–3). This 
is a consecutive integer or integer quantum fraction 
exponential system, with an exponential domain and 
a frequency domain. The integer steps are related to 
the different forces, −1, gravity- binding energy of the 
electron in hydrogen, 0, electromagnetic, h, and 1, the 
strong force- the neutron, Equation (13). The quantum 
fractions, qf, (1 ± 1/n) values are related to specific 
physical entities such as energies, distances, masses, 
Equations (14, 15).5,6 This is a classic standing wave 

system.7 The only possible quantum fractions, qf, are 
shown in Equation (15). These are the degenerate 
exponent values.
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The known exponent, expk, values are calculated as 
the ratio of the ln of the known frequency equivalent 
divided by the ln vns, Equation (16). Equation (17) 
shows how the Hz equivalent is calculated from the 
exponent value. Equation (18) calculates the δ value, 
the difference between expk and the qf. Equation (19) 
demonstrates the only valid possible x values plotted 
on the ln ln plane, and these are related to qf−1. The 
constants are evaluated as dimensionless coupling 
constants, Equation (12). The qf−1 value is plotted 
as the x axis value. The y axis value is the δ for each 
entity. Two points can define a line on the ln ln plane. 
The natural logvns value is 53.780055612.
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Table 3. Coupling constant ratios and exponents for the evaluated constants.

constant Abbrev. n ±1/n or sum 
qf−1

vk/vn 
(known)

vns(±1/n) 

(degenerate)
tP

2, no ħ (−128−35)/35 8.03851 × 10−110

vGbe −2 −2 1.276 × 10−47 1.937 × 10−47

h *s h −1 −1 4.401681 × 10−24 4.401681 × 10−24

Rydberg R 3 −1/3 1.448083 × 10−8 1.638851 × 10−8

Bohr radius a0 5 −1/5 2.493665 × 10−5 2.131688 × 10−5

electron e 7 −1/7 5.438673 × 10−4 4.606531 × 10−4

Neutron n ± ∞ 0 1 1
notes: Table 3 lists the known constants, the abbreviations, the principal quantum number, the quantum fraction minus one (qf−1), the known ratio values 
and the degenerate values.
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Equation (20) substitutes the quantum fraction val-
ues for the proton, 1, an electron, 6/7, the Bohr radius, 
4/5, and the binding energy of the electron, −1, into 
Equation (9). This is utilized to derive the degener-
ate approximate tP value, Equation (11). The qf val-
ues are substituted into Equation (11) and divided by 
2 since this is a kinetic process. The degenerate derived 
tP value is 5.51548 × 10−44 s, and the known value is 
5.39124 × 10−44 s, Equation (21). The predicted degen-
erate value of Newton’s gravitation constant G is 
6.9854466 × 10−11 m3 kg−1 s−2, whereas its known value 
is 6.67428 × 10−11 m3 kg−1 s−2, from Equation (4).
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The ln ln plane is associated with the exponential 
and quantum number domain of the constants. These 
points are described as z points, (x, y) that equal the 
total value expk minus one, since they are ratio val-
ues of vns Equation (12). The only valid x values are 
shown in Equation (19). The minus one centers the 
neutron at the (0, 0) z point for symmetry. This cen-
tering plots the exponents of the coupling constants, 
and is also the origin of the minus one value in the 
exponents. Planck’s constant is plotted at the z point 
(−1, 0). These two points are default locations, based 
on their definitions.

The properties of hydrogen can be defined by two 
primary logical lines on the ln ln plane (Fig. 1) from the 
hydrogen z points. The first line is described and asso-
ciated with weak kinetic (wk) properties, and is defined 
by the z points for the Bohr radius and the mass of the 
electron. These points are associated with other weak 
properties such as the muon, and Z boson.5,6 The other 

line, electromagnetic (em) is defined by the z point for 
Planck’s constant at (−1, 0) and the Rydberg constant 
point (ionization energy). This line is associated with 
the quarks, pions, and kaons. For the weak kinetic 
line, the y intercept (bwk) is 3.5163834 × 10–3 and the 
slope (awk) is 3.0003654 × 10–3. For the em line slope, 
(aem) and (bem) are equal. For the electromagnetic line, 
(aem) and (bem) both equal −3.4516836 × 10−3.

The z point associated with the known value 
for tP

2 was calculated and plotted Table 1 and 
Figure 2. vGbe, vp, va0, and ve are respectively the 

–1.5
–4

–3

–2

–1

0

1

2

3

4 × 10−3

x = ±1/n or qf−1

(0, bem)

(0, bwk)

(−1, bwk − awk )

[bem * (qf−1) + bem = em line]

[awk * (qf−1) + bwk = wk line]

+

δ 
= 

±(
ex

p
k 

−q
f)

(0, 0, n)

(−1/3,−1/3, R)

(−1, 0, h)

(−1/7,−1/7,e)

(−1/5,−1/5, ao)

–1 –0.5 0 0.5 1

Figure 1. This figure displays the ln ln plane and the important translated 
points (small circles) related to hydrogen including the electron (e), 
ionization energy (R), and Bohr radius (a0). The neutron value is at the 
z point (0, 0), and Planck’s constant, h, at z point (−1, 0) by definition. 
These points define two lines, weak kinetic (wk), and the electromagnetic 
lines (em). Their slopes and y intercepts are shown. From these three 
values and qf values tP

2 is derived in Figure 2.
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Figure 2. This figure plots the points (open circles) for the subatomic 
components seen in Figure 1. These points were used to derive the value 
for tP

2 directly. The x axis is related to the qf−1 values or the sum of 
these values used for the derivation of tP

2. The y axis is the difference 
between the known value and the degenerate qf or ∑qf values. The ∑qf 
associated with the x axis of tP

2 is at x value of −1–1−1–4/5–6/7. The 
known value of tP

2 falls on the line connecting the points [0, −(bwk + bem)], 
and (−1, −awk). This line is [(awk − bwk−bem) * ∑qf − (bwk+ bem)]. 
notes: This line does intersect the ∑qf sum at the known value the tP

2 δ. 
The point for δ equal to ½ for tP

2 is also shown. It is near the known value 
and represents the degenerate approximation of tP

2, equations (20, 21).
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frequency  equivalents of the gravitational binding 
energy, the mass of the  proton, the Bohr radius, and 
the mass of the electron. The known calculated value 
for vGbe is 2.90024 × 10−24 Hz, Equation (10). The expk 
is −1.0077576, (Tables 1 and 2).

The sum of the qf associated with tP
2 is equal to the 

vector sum (−1 −1 −4/5 −6/7), or −3.657142. Since 
the binding energy of the electron is related to the inverse 
of the annihilation frequency of the neutron, all of 
the factors are in the denominator and have negative 
exponent signs, Equation (20). The tP

2 z point on the ln ln 
plane is at the x value of −1–1−1–4/5–6/7 (−4.657142), 
since −1 is equivalent to a frequency of 1 Hz (Fig. 2). 
The known exponent of the tP

2 is −3.6708789, and 
the δ is −1.3736073 × 10−2. This δ is equivalent to 
0.477721778 in the time domain, so it is nearly equal 
to 1/2. It is related to the sum of the associated four δ 
values comprising tP

2 (Table 2). The calculated δ for 1/2 
is −1.288855 × 10−2, so this is the logical degenerate 
value for gravity, Equations (20, 21).

The tP
2 line used for the derivation is defined by 

the slope, (a), and the y intercept (b); the  values of the 
hydrogen lines follow. One point of the line is defined 
at the x axis value, 0, and by the y value of the inverse 
of the sum of the y intercepts of the wk line (bwk) and the 
em line, (bem), −(3.5163838 × 10−3 –3.4516834 × 10−3). 
This point is (0, −6.4700340 × 10−5). The other point 
is at the Planck’s constant x axis value of −1, and the 
negative slope of the weak kinetic line, −awk. This 
point is (−1, −3.0003654 × 10−3). The predictive tP

2 
line is 2.935666 × 10−3 * x − 6.4700340 × 10−5. This 
predicted tP

2 line intercepts the Σqf vertical line for tP
2 

(−128/35–1) at −1.37365184 × 10−2. The frequency 
domain of this derived tP

2 value is 1.8261703 × 10−86 
s2. The known value is 1.8262 × 10−86 s2. The rela-
tive error is 3.7 × 10−5, which is well within the 
known value of 5 × 10−5. The h Planck time value 
derived is 1.3513586 × 10−43 s. The known h value 
is 1.35138 × 10−43 s. The routinely derived ħ tP 
value is 5.391141 × 10−44 s, and the known value is 
5.39124 × 10−44 s. From Equation (4), G is predicted 
as 6.6740401 × 10−11 m3 kg−1 s−2, while the known 
value is 6.6742 × 10−11 m3 kg−1 s−2. The relative error 
is 2.4 × 10−5; the known relative error is 1.2 × 10−4.

Discussion
This paper supports the harmonic neutron hypothesis. 
The fundamental constants as frequency equivalents 

follow classic quantum spectral characteristics and 
are all related to vn. These specific values are asso-
ciated with classic standing integer wave patterns.5–7 
By plotting these values on a ln ln plane, the quantum 
number and linear relationships between individual 
logically associated constants are obvious. The slope 
of the tP

2 line is only slightly less than that for the 
weak kinetic properties of hydrogen, Figure (1). This 
is logical since gravity is associated with mass, velocity, 
and distance. This line is related to the mass of the 
electron and the Bohr radius. This model can also be 
used to evaluate other products and other mathemati-
cal relationships of many different entities including 
high energy nuclear, bosons.5,6 The general concepts 
and methods of these different derivations are identi-
cal and all utilize solely the values related to the two 
hydrogen line slopes and intercepts. This method is 
novel and does not follow the standard methods.

It is remarkable that it is possible to derive the 
degenerate approximate value of tP from integers and 
vn alone, Equations (20, 21). The derived value is not 
perfect, but demonstrates the clear logical connection 
between vn and tP. This is a prediction of over a power 
of greater than 10110 so this is not a trivial prediction. 
This value should not be exact.

This model demonstrates the relationship between 
subatomic quantum and gravitational forces in a 
unified logical system. Note that the gravity line is 
centered near the neutron value. This is similar to the 
character of nuclear properties seen with bosons and 
other nuclear entities such as Tau or Z5.

This model is predicting a value for G and tP that are 
beyond what is measurable therefore this hypothesis 
can be tested with an experimental method. The 
added precision may be of value for many astrological 
applications. This precision is related to the fact that 
only data which are well known are utilized.

The relationships of fundamental constants on the ln 
ln plane are simple and linear. tP

2 represents a sum of 
other subatomic exponents in this model that also dem-
onstrate a similar linear pattern on the ln ln plane linked 
to the same constants that are seen with hydrogen. 
This model unifies subatomic quantum constants and 
the Newtonian gravitational constant via Planck time 
squared. The neutron hypothesis demonstrates signifi-
cant unification of the understanding of the origin and 
nature of the fundamental constants utilizing a perspec-
tive of a split classic quantum standing wave system.
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