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The Neutrino Decay of the Free Neutron and the
Neutrino Structure According to

the Planck Vacuum Theory
William C. Daywitt

Abstract—The Planck vacuum (PV) theory derives equations

for the neutrino and antineutrino, and relates them to the

unstable free neutron and antineutron. Remarkably, these neu-

trons and neutrinos share the same wave function solutions that

describe the proton and electron and their antiparticle cores.

The neutrino and antineutrino are chargeless and massless; so

their propagation through matter goes unnoticed, making these

neutrinos invisible. The equations to follow that describe these

pseudo-particles are the theoretical embodiment of the circa 1930

Pauli neutrino hypothesis.

Finally, depending on one’s perspective, the neutrons can be

viewed as decaying meta-particles or as stable nuclear particles.

Index Terms—Neutron Decay, Neutrino Structure, Nuclear

Neutrons, Planck Vacuum State.

I. INTRODUCTION

T

HIS paper is a continuation of an earlier neutron paper
[1], where here the neutrino is introduced into the PV

theory. That theory recognizes a 7-dimensional (7-D) space-
time that consists of two 4-dimensional (4-D) spacetimes, a
4-D observed spacetime and a 4-D unobserved space time.
The particles and antiparticles of equations (6)–(9) reside in
the observed and unobserved 4-D spacetimes respectively.

The theoretical foundation [2] [3] [4] [5] of the PV the-
ory rests upon the unification of the Einstein, Newton, and
Coulomb super forces:
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where the ratio c

4
/G is the curvature superforce that appears in

the Einstein field equations. G is Newton’s gravitational con-
stant, m⇤ and r⇤ are the Planck mass and length respectively
[6, p.1234], and e⇤ is the massless bare (or coupling) charge.
The fine structure constant is given by the ratio ↵ ⌘ e

2
/e

2
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where e is the observed electronic charge magnitude. The
ratio e

2
⇤/c to the right of the arrow is the spin coefficient for

the Planck particle (PP), the proton, and the electron cores
respectively, where h̄ is the reduced Planck constant.

The two particle/PV coupling forces
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the electron core (�e⇤,me) and proton core (+e⇤,mp) exert
on the invisible PV state; along with their coupling constants

Fe(re) = 0 and Fp(rp) = 0 (3)

and the resulting Compton radii
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lead to the important string of Compton relations

remec = rpmpc =
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for the electron and proton cores. The PP Compton radius is
r⇤=e

2
⇤/m⇤c

2, derived by equating the Einstein and Coulomb
super forces from (1). To reiterate, the equations in (2)
represent the forces the free electron or proton cores exert
on the invisible PV space, a space that is itself pervaded by a
degenerate collection of PP cores (±e⇤,m⇤). The positron and
antiproton cores are (+e⇤,me) and (�e⇤,mp) respectively.

The e

2
⇤ for the left sides of (6)–(9) is the squared coupling

charge, where one of the e⇤s belongs to the free particle core
and the other charge belongs to any one of the PP cores making
up the degenerate PV state.

After the Introduction in Section I, Section II reviews the
Dirac core equations for the electron and proton. Section III
reintroduces and updates the neutron particle equations from
[1] by introducing (in Section IV) the neutrino into the PV
calculations. Section V concerns the nuclear neutron and the
stability of the atomic nucleus.

II. DIRAC CORES

The covariant Dirac equation leads to the following four
2x1 spinor equations [5], (where x

0
=ct and the sum is over

j=1, 2, 3)
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which, from top to bottom, describe the electron, positron,
proton, and antiproton cores respectively. The us and vs are the
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2x1 spinor wave function solutions to the equations. Equations
(6)–(9) are spin angular-momentum equations, including the
spin coefficient e2⇤/c on the left and the various spin momenta
mec etc. on the right. The parenthetical gradient operators on
the left are defined in Appendix A.

The ratio e

2
⇤/c is the spin coefficient, where
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is the relativistic spin of the electron or proton cores. The
2x2 Pauli spin vector is �!

� . The second expression is the
scalar-product sum of �!

S with the gradient operator @/@x

j ;
that is, the PV gradient @/@xj in the jth direction weighted
by the relativistic spin in that direction. As seen in (5): the

spin magnitudes of the PP, the proton, and the electron cores

are identical (the spin of their antiparticles is the negative of

these).

Superposition, i.e. adding the separate components
[e2⇤/c,u,v,me,mp] from the electron and proton cores (6)–(9),
leads to:
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for the electron-positron, and
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for the proton-antiproton, where
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are the 2x1 null spinor solutions to (11) and (12). Equations
(11) and (12) constitute the electron and proton annihilation
equations in the PV theory—reflecting the experimental fact
that the core and anticore form a particle-antiparticle pair. It
is noted that the spinor gradients on the left sides of (11) and
(12) do not necessarily vanish.

III. NEUTRON AND ANTINEUTRON EQUATIONS

The superposition of the proton and the positron
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leads to the free neutron. The corresponding superposition of
the antiproton and the electron
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leads to the free antineutron. These two equations must decay

because the differing spin momenta (mpc and mec) on their

right hand sides cannot lead to a vanishing 2x1 spinor, as in
equations (13) for the electron and proton cores.

IV. INTRODUCING THE NEUTRINOS

From (14) and (15), the neutrino gradient equations that
define the neutrinos are
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where the neutrino and antineutrino are chargeless and mass-

less; so their propagation through matter goes unnoticed,

making the neutrinos invisible.

Equations (14)–(17) yield
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for the two 4-D free neutron and antineutron decay equations,
which will decay in less than fifteen minutes.

Adding equations (18) and (19) before their decay time

expires, and using (13), leads to
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for the neutron-antineutron annihilation equation.

V. COMMENTS AND CONCLUSIONS

The neutron equation (18) by itself
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displays the well-known free neutron-decay pattern seen in
the observed 4-D spacetime: the neutron �-decay leading to
the proton and electron scatter velocities for mp and me

that are non-colinear, implying that there must be a third
unobserved pseudo-particle (the neutrino on the left) involved
in the decay—as noted by Wolfgang Pauli [7, p.531] around
circa 1930.
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If the process described by equation (20) is taking place
within the confined space of the atomic nucleus (rather than
free space), the decay times in (18) and (19) shrink to zero and
(20) becomes the annihilation equation for the nuclear neutron

and its antineutron. If the stable neutron is then ejected from
the nucleus back into free space, it reverts to the meta-state
described by the 4-D equation (18) and decays.

Two important conclusions to be drawn from the previous
two paragraphs, and from comparing (20) to the electron and
proton equations (11) and (12), are that: viewed from a 4-D

perspective, the neutrons are meta-particles that decay in less

than fifteen minutes; and viewed from a 7-D perspective, the

neutrons are stable particles that can now take their place next

to the proton particles, and function to stabilize the atomic

nucleus.

APPENDIX A
GRADIENT OPERATOR

The gradient operator (summing over j=1, 2, 3)
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is defined for equations of the form of (6)–(9).
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