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Abstract

This paper overall treats the timeless mind-body problem. Descartes said: “I think, therefore | am.” This suggests the existence of life in a non-material world,
specifically, a spacetime that is devoid of particles, which then evokes the equally celebrated theme of the wave-particle duality, which is the foundation of quantum
mechanics. Correspondingly in mathematics, there is a dichotomy of the real number 1, and the imaginary number i - - which has however presented itself as a mystery for
centuries. Here, we maintain that a 1-dimensional manifold is either a line or otherwise with curvatures and any curvature can be locally fitted by a circle, i.e., either a line
with unit 1 or a unit circle expressed by exp(it), such as in the contrast between a linear calendar time t and a circular clock time it, or a linear expansion versus a rotational
motion as indicated by the eigenvalues of a linear operator in a dynamical system. As such, the imaginary number i is just a periodic motion, or a wave. While Maxwell’s
electromagnetic wave has energy, the quantum wave is yet a probability; we unify these two treatments of the wave by equating the quantum wave with Maxwell's
electromagnetic wave. The wave-particle duality logically leads to a diagonal spacetime manifold containing {(particle, its associated electromagnetic wave)}. In literature,
a particle wave has its energy E distributed into (3E/4, E/4) respectively. Experimentally, a 50/50 beam splitter has been found to split half of the E/4 into a particle-less
wave, evidencing the existence of a separate but coincidental wave universe; it is here that we define a living element as a set of particle-less electromagnetic waves that
adds life to a set of molecules in the particle universe. We will present the mathematical formulation of the above and examine its implications and applications.

1. Introduction Mm and waves in a separate but coincidental spacetime M[Z]

(not “parallel”), much like two identical stamps glued together
as one. That this is physically possible is demonstrated by the
construct of a beam splitter which splits the wave of a particle
but not the particle [2,3], resulting in a particle-less wave in

Science can be broadly classified into Natural Science and
Social Science, and Natural Science can be further divided into
Physical Science and Life Science, but they can all be unified
by Mathematics (cf. [1]); to quote Galileo, “Mathematics is the

[2] . . .
language of God.” Physical science is rooted in the subject of M [4,5]; we claim that dark energies and dark matter are

Physics, which governs the Universe by the four forces: gravity,
electromagnetism, nuclear weak and strong forces. Life and
social sciences distinguish themselves by their dynamics being
independent of the aforementioned four forces. The object of
this paper is to outline a spacetime geometry that will account
for all the universal behaviors.

This geometry is that of a diagonal spacetime four manifold,
M[ﬂ y M[Z] , containing the set of {(particle, and its associated

electromagnetic wave)}, particles contained in the spacetime

residents of M[2] [6], where out of the four physical forces
only gravity rules but we also postulate the existence of an
additional force that is responsible for the dynamics unique to
the life (as well as the social) science. By embedding our living
space in this larger Universe, we may gain more perspectives in
advancing the well-being of lives in general.

The organization of the remaining paper is as follows:
In Section 2 we will formulate the above diagonal manifold
mathematically, thereof to define “a living element.” In
Section 3, we will present a discussion, and in Section 4, we
will conclude with a summary remark.
7]
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2. The model
2.1 The micro aspect - - quantum mechanics

Maxwell equations [6] castlightas abeam of electromagnetic
wave (EMW), in

3
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(1)
i.e., a direct sum of an electric field E, its associated magnetic
field B and the resultant Poynting vector S = E x B. Einstein
cast light as a particle, the “photon;” along with Planck’s
energy formula, E = hv = the Planck constant x the frequency
of the wave, quantum mechanics was born. This wave-particle
duality of light has had a long history [7]; Newton proposed
it as a particle and Huygens/Maxwell, as a wave. Then Bohr
declared in his principle of complementarity [8] that the
particle and the wave aspects of the wave-particle duality are
mutually exclusive, such as an electron can manifest itself
either as a particle or as a wave, but not both, as demonstrated
by Young’s double-slit experiment. Moreover, the nature of the
quantum wave ¥ is to date a subject of debate [9], with the
textbook settlement of it being a probability wave following
the Copenhagen interpretation. Here, we integrate ¥ with the
EMW from Eqn. (1) by an identification of the probability density
of a particle’s position with the energy density of its wave, i.e.,

Mz = HEH2 , so that the quantum wave is an electromagnetic wave.

This prompts the question of how the energy E of a (particle,
wave) is distributed; here, one draws a hint from the enigma
of the electromagnetic mass, where the mass of an electron in

3E E
motion is 4/3 to that at rest, suggesting a distribution (T'I)

so that moving, necessarily involving both of the two spaces,

3E
reveals E, but resting in the particle universe only exhibits W
. This energy ratio was also deduced in [6], where a spinning

electromagnetic wave ball B produces a vortex with its energies
gravitating toward the center of B and gives birth to a point
particle, the photon, by the Gauss theorem that calculates the
divergence of the gravitational field inside B, specifically,
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the above calculation is based on the identification of
waves with a periodic motion, as in e", hence entailing an
imaginary spacetime, so that the wave energies must reside
inside the Schwarzschild radius by the curvature tensor

2
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equations.
2.2. The Macro Aspect - - General Relativity [10]

We begin with two independent sets of Einstein field
equations for two distinct spacetime 4-manifolds,

. - i
1] ese i

= Iuv 2 T i=12, (3)

where, for either of the two spacetimes, the left side calculates
the spacetime curvatures, and the right side is any given
energy-momentum distribution. We unify the two manifolds

Mm M[z] into M[B] , which is our recognized Universe, by

consideration the of

B R
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G[SJ [3] = W1Gmmm + (1 - w1)G[2Jm[2J, where m 3 =m--+m and
2

[3] _11| Nm* | | ) . -
G- - =6.67x10 — | s the recognized universal gravitational constant;
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(4)
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which renders an identity if G[SJ = W1Gm = (1 - w1)G[2] = G[z] - W1G[2J,
A k]
orwy = m with G = m
(5)

In this way, we have

a[:ﬂ = w1am + (1 - w1)a[2] and
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Now applying the previous result from Eqn. (2), we have

m 3 p m )

—ar=— and ——= = —, 7

mel a8

so that
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[3]_(5) [3].

my- = g mpy - is the laboratory observed mass of A.

(8)

1
In this way, we have unified the particle universe M[ ] with

[3]

the wave universe M[Z] into a diagonal 4-manifold M" .

Based on the above construct of M[3]’ we now

propose the definition of a “living element” L, to be

Lo {(O,EMW).},,EN - M[Z] that exerts a force
J 1)i=A

1
independent of the four forces of MH : Lj umy makes

the mass m, live. For example, a living tree branch of (3 kg

of particles, 1 kg of EMW + energy E of L,) of a total mass

(4 +E (Lj )) kg becomes of 4 kg when it ceases living.

Discussion

By the above spacetime geometry, we may interpret
the alleged out-of-body experiences of patients, who saw
their operations outside of their bodies, as a detachment

meN
of the {L}
1) j=1
molecules, for instance. Here, the familiar communication

from their brains to some surrounding air

meN
from Person A to Person B is initiated by the {L/-} » in A’s
Jj=

brain, which causes a vibration of A’s body electrons, thereby

transmitting photons to B’s brain electrons, which in turn

in B’s brain. As such, it follows that A may

alter the {Lk }:jv

meN neN

j=1 to {Lk }k:1

without going through the particle universe, but by Bohr’s
principle of complementarity, this is possible only if A and B
are devoid of their awareness of their existences in the particle
universe since the principle precludes any observation of both
the particle aspect and the wave aspect of the wave-particle
duality. In physical experiments, particle-less communication,
or quantum counterfactual communication [11-13], has been
verified, a celebrated example of which is the Elitzur—Vaidman
bomb test, testing a bomb without exploding it.

communicate with B directly from {Lj}

A corollary from the preceding remark is that artificial

meN

intelligence [14] does not possess { f}j ; be sophisticated

=1
as it may, ultimately it originates from the programming by
human brains.

Our theory falls into the domain of beyond-the-standard-
model in Physics, and it moderates Evolutionism with
Creationism in Life Science. Here again, experimentally the
Mach-Zehnder mechanism [15-17] has shown that a photon
upon incident on a 50/50 beam splitter loses a fraction of

energy; by the above derived (SEEJ from Eqn. (2), the lost

4 4
E 1 E
energy is Z : 5 = g , which is a photon-less electromagnetic

wave existing in the wave universe. As it is patently clear that
Life Science and Social Science cannot be fully accounted for by
the four forces that govern the particle universe, any initiation
of Life must reside in the wave universe (cf. [18-20]).

The limitation of the above construct remains with the
definition of the living element L; it calls for more precision.
Future research appears to hold promise in the development of
quantum counterfactual communication for its wide-ranging
implications/applications in all scientific pursuits.

Conclusion

To promote the health of a living entity, we consider
situating it in an immersive environment that can integrate its

meN
{L j}j— ; asa well-defined organization; here, we note that

meN
{L j} ., muststill reckon with the four physical forces of the
particle universe as provided by the molecular structure of the
body. As such, standard medical bodily treatments, including
particularly genetic engineering, remain essential.

References

1. Geller BD, Gouvea J, Dreyfus BW, Sawtelle V, Turpen C, Redish EF. Bridging
the gaps: How students seek disciplinary coherence in introductory physics
for life science. Phys Rev Phys Educ Res. 2019;15(2):020142. Available from:
https://doi.org/10.1103/PhysRevPhysEducRes.15.020142

2. Chang KF, Wang TP, Chen CY, Chen YH, Wang YS, Chen YF, et al. Low-
loss high-fidelity frequency beam splitter with tunable split ratio based on
electromagnetically induced transparency. Phys Rev Res. 2021;3(1):013096.
Available from: https://journals.aps.org/prresearch/abstract/10.1103/
PhysRevResearch.3.013096

3. Strizhevsky E, Borodin D, Schori A, Francoual S, Rohisberger R, Shwartz S.
Efficient interaction of heralded x-ray photons with a beam splitter. Phys Rev
Lett. 2021;127(1):013603. Available from: https://link.aps.org/doi/10.1103/
PhysRevLett.127.013603

4. CohenE, Cortés M, Elitzur A, Smolin L. Realism and causality. I. Pilot
wave and retrocausal models as possible facilitators. Phys Rev D.
2020;102(12):124027. Available from: https://doi.org/10.1103/
PhysRevD.102.124027

Citation: Light GL. On Defining a Living Element as an Increment of Wave Energy to an Existing Particle-wave. Math Life Sci. 2024;1(1):001-004.

Available from: https://dx.doi.org/10.17352/mls.000001



™ PeertechzPublications Inc.

-
—

https://www.mathematicsgroup.com/mls ‘ 8

Kim H, Lenoci A. Gravitational focusing of wave dark matter. Phys Rev
D. 2022;105(6):063032. Available from: https://journals.aps.org/prd/
abstract/10.1103/PhysRevD.105.063032

Light GL. On the creation of a photon by an electromagnetic wave ball. Nat
Sci Rep. 2023;13:1-6. Available from: https://www.nature.com/articles/
$41598-023-43757-9

Yoon TH, Cho M. Quantitative complementarity of wave-particle duality. Sci
Adv. 2021;7(1):eabi9268. Available from: https://doi.org/10.1126/sciadv.
abi9268

Siddiqui MA, Qureshi T. Multipath wave-particle duality with a path detector
in a quantum superposition. Phys Rev A. 2021;103(2):022219. Available
from: https://doi.org/10.1103/PhysRevA.103.022219

Chen L, Ma T, Qiu X, Zhang D, Zhang W, Boyd RW, et al. Realization of the
Einstein-Podolsky-Rosen paradox using radial position and radial momentum
variables. Phys Rev Lett. 2019;123(6):060403. Available from: https://
journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.060403

. Light GL. Gauss divergence theorem and wave-particle duality. American

Physical Society Meeting April 18-21, 2020. Available from: https://meetings.
aps.org/Meeting/APR20/Session/K01.38

. Aharonov Y, Rohrlich D. What is nonlocal in counterfactual quantum

communication? Phys Rev Lett. 2020;125(26):260401. Available from:
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.260401

. Turner AE, Johnson CW, Kruit P, McMorran BJ. Interaction-free measurement

with electrons. Phys Rev Lett. 2021;127(11):110401. Available from: https://
journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.110401

20.

. Zaman F, Lee K, Shin H. Information carrier and resource optimization of

counterfactual quantum communication. Quantum Inf Process. 2021;20:168.
Available from: https://doi.org/10.1007/s11128-021-03116-x

. Seoane LF, Solé R. How Turing parasites expand the computational

landscape of digital life. Phys Rev E. 2023;108(4):044407. Available from:
https://doi.org/10.1103/PhysRevE.108.044407

. Fosco CD, Lombardo FC, Mazzitelli FD. Motion induced excitation and

radiation from an atom facing a mirror. Phys Rev D. 2022;105(4):045019.
Available from: https://doi.org/10.1103/PhysRevD.105.045019

. Khodadi M, Nozari K, Bhat A, Mohsenian S. Probing Planck-scale

spacetime by cavity opto-atomic Rb interferometry. Prog Theor Exp Phys.
2019;2019:053E03. Available from: https://doi.org/10.1093/ptep/ptz039

. Odit MA, Sayanskiy AD, Asadchy VS, Kapitanova PV, Tretyakov SA, Belov PA.

All-dielectric metamirror for independent and asymmetric wave-front control.
Phys Rev B. 2019;100(20):205136. Available from: https://doi.org/10.1103/
PhysRevB.100.205136

. Lingam M, Loeb A. Colloquium: Physical constraints for the evolution of life

on exoplanets. Rev Mod Phys. 2019;91(2):021002. Available from: https://
doi.org/10.1103/RevModPhys.91.021002

. Scargill JHC. Existence of life in 2 + 1 dimensions. Phys Rev Research.

2020;2(1):013217. Available from: https://journals.aps.org/prresearch/
abstract/10.1103/PhysRevResearch.2.013217

Stopnitzky E, Still S. Nonequilibrium abundances for the building blocks of
life. Phys Rev E. 2019;99(5):052101. Available from: https://journals.aps.org/
pre/abstract/10.1103/PhysRevE.99.052101

Discover a bigger Impact and Visibility of your article publication with

Peertechz Publications

Highlights

Signatory publisher of ORCID
Signatory Publisher of DORA (San Francisco Declaration on Research Assessment)

Articles archived in worlds’ renowned service providers such as Portico, CNKI, AGRIS,
TDNet, Base (Bielefeld University Library), CrossRef, Scilit, J-Gate etc.

Journals indexed in ICMJE, SHERPA/ROMEO, Google Scholar etc.
OAI-PMH (Open Archives Initiative Protocol for Metadata Harvesting)
Dedicated Editorial Board for every journal

Accurate and rapid peer-review process

Increased citations of published articles through promotions

Reduced timeline for article publication

Submit your articles and experience a new surge in publication services
https:/www.peertechzpublications.org/submission

Peertechz journals wishes everlasting success in your every endeavours.

Citation: Light GL. On Defining a Living Element as an Increment of Wave Energy to an Existing Particle-wave. Math Life Sci. 2024;1(1):001-004.
Available from: https://dx.doi.org/10.17352/mls.000001



