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Abstract

The first string theory was a purely 26-dimensional bosonic theory.
He did not implement fermions. But there is a notable empirical fact
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that seems to indicate that these twenty-six dimensions could refer to the
number of elementary particles of the standard model on the energy scale
of the Higgs vacuum. Or maybe that there really are 26 dimensions, 22
of them compacted into circles. Perhaps there is some ingredient that
can convert the original 26-dimensional purely bosonic string theory into
a string theory with bosons and fermions. A mass that could be either
the scale of the unification energy or even the mass of gravitino, and even
that of the magnetic monopole. We do not know. In this work we obtain
the value of a mass in the way indicated in the title of this article. The
Gaussian system of units is used to obtain the dimensions of the electric
charge as a function of mass, length and time.

1 Introduction
In one of our previous works we already obtained this unification equation of
electromagnetism and gravitation, since the square of the electric charge has, in
a dimensional analysis, the following dimensional value by using the Gaussian
system of units : M x L^3 x T^-2. And having Newton’s constant, in dimen-
sional analysis, the following value: L^3 x T^-2/M. Then the following equation
gives us a mass:

For the calculations we will use the scientific E unit of the calculators.

Inverse Fine structure constant =137.035999084= α−1(0)√
(±e)

GN
= m (±e,GN )

GN = 6.67430E − 11m3 kg−1 s−2 ,±e = 1.602176634E − 19 C

1.1 Particle in a spherically symmetric potential
In one of our works we discovered how the mass of the Higgs boson in relation
to the mass of the electron could be expressed by the Heisenberg uncertainty
principle extended to seven dimensions, counting on the existence of seven Higgs
bosons and making an interaction matrix between them of 49 elements. This
was expressed by the well-known equation of the generalization of the uncer-
tainty principle to d dimensions and given by the following equation [4] (see
bibliography) (adopting the minimum uncertainty value) :

min

(
ℏ

△xD=7 · △pD=7

)2

=
4 · (2π)7−1

72

me · 4 · (2π)7−1
= 125.76483Gev
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The radial equation derived from the one-dimensional Schrödinger equation
for the vacuum (Particle in a spherically symmetric potential) is (and not taking
into account the spins) :

Eeff =
ℏ2

2 ·m0 · r2
−→ 2 ·m0 · r2 · Eeff = ℏ2

If we change the term 2 · m0 · r2 · Eeff = (△p · △x)
2as a function of mo-

mentum and position, we have, using Heisenberg’s uncertainty principle the
following inverse and dimensionless uncertainty:

ℏ2

(△p · △x)
2 =

(
ℏ

△p · △x

)2

≥ 4 =
4 · (2π)1−1

12

Therefore, empirically, it seems that physical reality uses the inverse of the
square of the dimensionless uncertainty to establish some key ratios in particle
physics. In this case the Higgs boson/electron ratio.This shows that there are
indeed 7 compacted dimensions and given this compactness by: 4 · (2π)7−1

,

And generalizing:
4 · (2π)d−1

d2
= min

(
ℏ

△xD · △pD

)2

1.2 The value of the vacuum and the uncertainty principle
in seven dimensions

Physicists have been trying for many years to understand the reason for the
enormous numerical discrepancy between the value of the vacuum predicted
by quantum mechanics and the experimental value observed by cosmological
measurements and that is [16] 2.52E − 47Gev4

It is very logical to think that being the Higgs field the one that gives the
mass to the particles, it should also have an essential role in the mass-energy of
the vacuum.

And indeed it does, since the following entropy derived from the uncertainty
principle in seven dimensions allows us to calculate the vacuum energy in the
following simple way:

EPK = Planck Energy

ln (EPK/Evac) =

√
4 · (2π)7−1

72
= 70.871489554971

(
EPK

exp (70.871489554971) · 1.602176634E − 19 · E9

)4

= 1.6994914212920002E−47Gev4
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1.6994914212920002E−47Gev4·
(
1 + sin θ̂ (MZ)

(
M̄S

))
= 2.51685669218968E−47Gev4

1.3 The imaginary parts of the non-trivial zeros of the
Riemann zeta function used in this work

z1 = 14.134725142

1.4 The uncertainty principle in 26 dimensions, the en-
tropic uncertainty, the imaginary part of the first non-
trivial zero of the Riemann zeta function, the cosine
of the graviton spin: the equation of the title of this
article.

There are 26 particles that exist on the scale of the Higgs vacuum, which is the
energy scale of the observed standard model. And they are, counting with the
existence of the axion that would solve the CP problem of the strong force, 6
leptons+6 quarks+8 gluons+ 1 W boson+ 1 Z boson, + 1 photon, + 1 Higgs
boson+1 axion+1 graviton. In total there are, effectively, 26 elementary parti-
cles.


(
4 · (2π)26−1

)
262

 ·me

ln (πe) · z1 · cos
(
spin 2 = 2/

√
6
) ·

(
1 +

1

α−2 (0)

)
=

√
(±e)

GN
= m (±e,GN )

1.5 The 15 dimensions ( 26-15=11 ) and the Higgs boson
It is easy to observe by pure algebraic manipulation that this is true:

me ·
√

4 · (2π)15−1

π
= 125.76483Gev

Spin projection z axis, quantum number and multiplicity:
∑

s 2s+ 1 = 15 ,
spin 0, spin 1/2, spin 1, spin 2, spin 3/2 ( gravitino )
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1.6 The Planck mass ratio /m (±e,GN) and the Higgs bo-
son  mPK√

(±e)

GN

 · ln 2

π
= 244857.621477502

me · c2 · 244857.621477502
1.602176634E − 19 · E9

= 125.121918747Gev

1.7 The uncertainty principle in three dimensions and its
possible relation to the "totally" stable hadron, or
proton

As is well known, the proton is made up of two u quarks and one d quak. In this
brief exposition a precise relationship appears with the uncertainty principle in
three dimensions and the sum of the masses of the two u quarks and the d
quark. Let us remember that there are three colors of the strong force and the
group of mediating gluons is the SU(3) group.

me · c2 ·
4 · (2π)3−1

32

1.602176634E − 19 · E6
= 8.965968863702Mev ≃ 2·2.16Mev(quark u)+4, 67Mev (quark d) = 8.99Mev

1.8 Conjecture: possible scales of SUSY unification and
the uncertainty principle in 11 dimensions

me · c2 ·
4 · (2π)11−1

112

1.602176634E − 19 · E9
= 1619.9190491Gev

me · c2 · 4 · (2π)11−1

1.602176634E − 19 · E9
= 196010.20494701Gev
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2 Conclusions
What is well established in this article is that the uncertainty principle extended
to d dimensions is fundamental as for example in the calculation of the mass
of the Higgs boson. Calculated in seven dimensions it would seem that indeed
the physical reality resides in eleven dimensions, seven compactified and four
non-compactified. But surprisingly, the original 26 dimensions of the bosonic
string theory appear. Is it purely by chance that the 26 particles of the standard
model at the scale of the Higgs vacuum act as degrees of freedom in the form
of dimensions, or perhaps there really are 26 dimensions which are reduced to
11 by the sum of the multiplicity of the projection of all the spins, including
the gravitino, which gives 15 dimensions? We hope that in some way this work
can contribute something to these fundamental questions. Note also the derived
calculation for the vacuum energy.

References
[1] Angel Garcés Doz, “The Deep Relation of the Non-Trivial Zeros

of the Riemann Zeta Function with Electromagnetism and Gravity”,
https://vixra.org/abs/2310.0030

[2] Angel Garcés Doz, “Axiomatization of Unification Theories: the Fundamen-
tal Role of the Partition Function of Non-Trivial Zeros (Imaginary Parts)
of Riemann’s Zeta Function. Two Fundamental Equations that Unify Grav-
itation with Quantum Mechanics”, https://vixra.org/abs/1701.0042

[3] Angel Garcés Doz, “The Seven Higgs Bosons and the
Heisenberg Uncertainty Principle Extended to D Dimen-
sions”,https://vixra.org/abs/1707.0385

[4] Yuh-Jia Lee, and Aurel Stan, “AN INFINITE-DIMENSIONAL HEISEN-
BERG UNCERTAINTY PRINCIPLE”, Taiwanese Journal of Mathematics
Vol. 3, No. 4 (December 1999), pp. 529-538 (10 pages) Published By: Math-
ematical Society of the Republic of China

[5] Codata, Newtonian constant of gravitation, https://physics.nist.gov/cgi-
bin/cuu/Value?bg

[6] Wikipedia, Gaussian units, https://en.wikipedia.org/wiki/Gaussian_units

[7] How to properly understand Gaussian Units?,
https://physics.stackexchange.com/questions/599141/how-to-properly-
understand-gaussian-units

[8] Gaussian System of Units, https://physics.info/system-gaussian/

[9] Wikipedia, Particle in a spherically symmetric potential,
https://en.wikipedia.org/wiki/Particle_in_a_spherically_symmetric_potential

6



[10] Odlyzko, A. "Tables of Zeros of the Riemann Zeta Function."
http://www.dtc.umn.edu/~odlyzko/zeta_tables/

[11] Odlyzko, "Tables of Zeros of the Riemann Zeta Function.", The first
100,000 zeros of the Riemann zeta function, accurate to within 3*10^(-
9), https://www-users.cse.umn.edu/~odlyzko/zeta_tables/zeros1

[12] Riemann Zeta Function Zeros, https://mathworld.wolfram.com/RiemannZetaFunctionZeros.html

[13] Particle data group, Physical constants (rev.) ( fine structure constant ),
https://pdg.lbl.gov/2023/reviews/rpp2023-rev-phys-constants.pdf

[14] Particle data group, Physical constants (rev.) ( weak mixing angle ),
https://pdg.lbl.gov/2023/reviews/rpp2023-rev-phys-constants.pdf

[15] Particle data group, LIGHT QUARKS --- u, d, s,
https://pdg.lbl.gov/2023/listings/rpp2023-list-light-quarks.pdf

[16] Siamak Tafazoli, “Calculation of the Vacuum Energy Density Using
Zeta Function Regularization”, Ronin Institute, Montclair, NJ 07043,
USA Presented at the 2nd Electronic Conference on Universe, 16
February–March 2023; Available online: https://ecu2023.sciforum.net/,
https://www.mdpi.com/2673-9984/7/1/31

[17] Wikipedia, Cosmological constant problem,
https://en.wikipedia.org/wiki/Cosmological_constant_problem

[18] Wikipedia, Strong CP problem, https://en.wikipedia.org/wiki/Strong_CP_problem

[19] Wikipedia, Axion, https://en.wikipedia.org/wiki/Axion

[20] Wikipedia, Uncertainty principle, https://en.wikipedia.org/wiki/Uncertainty_principle

[21] Wikipedia, Entropic uncertainty, https://en.wikipedia.org/wiki/Entropic_uncertainty

[22] Patrick J. Coles, Mario Berta, Marco Tomamichel, Stephanie
Wehner, “Entropic Uncertainty Relations and their Applications”,
https://arxiv.org/abs/1511.04857

[23] Wikipedia, Planck units, https://en.wikipedia.org/wiki/Planck_units

[24] Wikipedia, Weinberg angle, https://en.wikipedia.org/wiki/Weinberg_angle

[25] Codata NIST, Constants in the category " Atomic
and nuclear constants ", https://pml.nist.gov/cgi-
bin/cuu/Category?view=html&Atomic+and+nuclear.x=112&Atomic+and+nuclear.y=12

[26] Wikipedia, Electric charge, https://en.wikipedia.org/wiki/Electric_charge

[27] Wikipedia, Higgs boson, https://en.wikipedia.org/wiki/Higgs_boson

7


	Introduction
	Particle in a spherically symmetric potential
	The value of the vacuum and the uncertainty principle in seven dimensions
	The imaginary parts of the non-trivial zeros of the Riemann zeta function used in this work
	The uncertainty principle in 26 dimensions, the entropic uncertainty, the imaginary part of the first non-trivial zero of the Riemann zeta function, the cosine of the graviton spin: the equation of the title of this article.
	The 15 dimensions ( 26-15=11 ) and the Higgs boson
	The Planck mass ratio /m(e,GN)and the Higgs boson
	The uncertainty principle in three dimensions and its possible relation to the "totally" stable hadron, or proton 
	Conjecture: possible scales of SUSY unification and the uncertainty principle in 11 dimensions

	Conclusions

