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The psyche cannot be totally different from matter, otherwise how could it move 

matter? Matter cannot be alien to the psyche, otherwise how would it produce the 
psyche? Psyche and matter exist in one and the same world and each partakes of 
the other, otherwise any reciprocal action would be impossible. If research on 
both would go far enough, we would come to a final agreement between physical 
and psychological concepts. 

 
 
                                                                                                             Carl Jung 
 
 
 
 
To us the only acceptable point of view appears to be one that recognizes both 

sides of reality — the quantitative and the qualitative, the physical and the 
psychical — as compatible with each other, and can embrace them 
simultaneously. It would be most satisfactory if physics and psyche (i.e., matter 
and mind) could be viewed as complementary aspects of the same reality. 

 
 
                                                                                                    Wolfgang Pauli 
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PRELUDE 

hat distinguishes living from non-living? The answer to this challenging 
question can be simple. Usually, it came down to the hypothesis of the 

presence of the Spirit (Soul) in living forms of matter. The simplicity of the answer 
is deceptive because it leads to the following question: what is the Soul? This 
question can be called the fundamental ontological question of all times and 
cultures. In the entire history of human thought, there have been countless attempts 
to answer, but the question remains open. 

Ancient people did not have knowledge about the physical causes of the 
observed phenomena and came up with numerous spirits responsible for each 
phenomenon, including living beings. Gradually, numerous spirits acquired a 
hierarchy and turned into gods with broad powers, but within their area of 
responsibility. However, this did not increase our knowledge of physical causes. 
Then polytheism was almost universally replaced by monotheism, when only one 
God remained as the supreme hierarch, responsible for everything, including the 
presence of the Soul in “God’s creatures.”  

Many philosophers said that if there were no God, he would have to be 
invented. But it can be stated otherwise: if we did not need to invent God, he would 
not have been. Perhaps, the second version reflects the situation better: the idea of 
God stems from the need to have a single answer to all questions. But for many, 
this illusion of an answer was not acceptable. Therefore, ancient scientists 
(philosophers, “lovers of knowledge”) continued to ponder the question of the 
Soul. 

It has many facets to it. The first one is phenomenological: we need to describe 
the phenomenon and its attributes. We start by “pointing a finger” at something 
and calling it a name (noun). Other parts of speech serve to describe the attributes 
and their dynamics. If there is a movement, there will be a verb. If there is a state, 
there will be an adjective. If there is a state change, there will be an adverb, and 
so on. A more detailed study of phenomena creates an ever-larger vocabulary. A 
distinction of characteristics creates a differentiation of the verbal code to describe 
them. 

The same goes for the phenomenon that we call the Soul. Every language has 
a name for it. Moreover, it has many attributes that got their names too. What we 
normally experience as a single internal source manifests itself in various 
sensations, emotions, desires, thoughts, memories and actions. We also describe 
them with a complex vocabulary full of nuances. Philosophy has been developing 
this vocabulary for millennia without any knowledge about the actual source of all 
these phenomena. 

Until the twentieth century, people did not see what was happening inside the 
body in general and in the brain in particular. They were not aware of the intricate 
details of its functioning and evidence that different attributes are produced by 
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complex processes that unite into one orchestra playing the complex symphony of 
the Soul. Moreover, the illusion of a single source and applying a single noun to 
it produced the error of objectification: various processes were united into one and 
were thought of as a single object that resides inside our body. Thus, the dualistic 
concept of dividing Soul and Body into different entities arose from the very 
beginning of attempts to answer the basic ontological question and stemmed from 
a category error of taking a process for an object. It had a simple reason: a lack of 
knowledge about the process. 

People who considered the Soul an intangible object were either within some 
belief system (various religions) or an idealistic stream of philosophy. For them, 
the initial question produced further questions within the general Spirit-Matter 
problem: the hierarchy of relations (which entity is primary) and options for an 
independent existence of the transcendental Soul (where does it come from and 
where does it go).  

However, as soon as we eliminate the error of objectification, the 
meaninglessness of the central philosophical question and its derivatives becomes 
apparent. There is no hierarchy since process and substrate are different categories 
and cannot be compared. The question of transcendental travel is also removed 
since the process cannot exist on its own. It is immanent: it occurs in something 
and with something. A similar process can occur in different and with different 
substrates, and various processes can happen in the same and with the same 
substrate. 

By analogy: what we call by a noun “flow” is not an object Flow. It is a process 
that can occur in different and with different objects (river, hot lava, etc.). 
Thinking of the Soul as an independent entity living in a body is similar to calling 
the flow a unique spirit of the river, which can enter and leave it, move from the 
river into lava, and vice versa. With this analogy, the error of objectification is 
obvious. Still, when it comes to the question of the Soul, there are deep reasons 
for this error, and it is not eliminated by merely pointing to it. We will not go into 
existential reasons for a belief in an eternal Soul that can be separate from the 
mortal Body. These reasons can continue to exist, since the need for consolation 
and overcoming existential fear can be independent of our level of knowledge 
about reality. In the framework of this study, we are interested in such a reason as 
the lack of knowledge about physical processes in living matter, which gave rise 
to the idea about the existence of a special transcendental entity. 

It is important to note that modern philosophy and cognitive sciences avoid the 
word Soul (Spirit) due to religious connotations and use the word Mind instead. 
Thus, the classical Spirit-Matter problem turned into the Mind-Body problem. 
However, when we ask ourselves to describe the Soul or the Mind, in both cases 
we would be talking about sensations, emotions, thoughts, and actions coming 
from a single source called I (Self, Person). Modern science calls all this 
“subjective experience” and asks the question of how the body in general and the 
brain in particular produce it.  

Religious concepts consider the Soul to be some kind of non-material entity 
that can be separated from the Body but still have the same attributes of subjective 



 
experience. The question of how this intangible entity can contain the experiences 
of a material body when it is separated is not within the scope of the religious 
world view which has one answer to all the questions referring to God’s 
mysterious ways. 

The proposed study is within the scientific domain so we will use the word 
Mind further on to avoid any reference to intangible entities that cannot be studied 
empirically by definition. Thus, the central question is formulated as “What is the 
Mind?” The phenomenological part of the question can be considered as a general 
philosophical issue or the task for a specific study within cognitive sciences. 
However, no matter how many words we use to describe manifestations of the 
process they will still be not sufficient. We have to face other parts of the general 
question. What does the Mind do? Why does it do it? How does it do it? We can 
call them functional, teleological and causal aspects of the fundamental 
ontological question. 

Why do we need to ask them and look for the answers? After the initial stage 
of phenomenological description comes the need to understand what functions the 
process performs, for what purpose it performs them, and how it performs them. 
These are practical, not idle philosophical questions. They are all not easy ones 
but the last one is the hardest and the most crucial one if we want to solve the 
problem of understanding the workings of the Mind. If it is a material process that 
maintains the adaptability and activity of the organism as a whole, then what 
happens to it when such healthy activity and normal adaptation are disrupted? 
After all, if we do not understand the mechanism of normal operation, we cannot 
do anything if it is disrupted. No amount of faith in an immortal Soul will help. 
The paradox is that if the Soul is eternal, then it should not “break,” but in reality, 
it is susceptible to pathologies. The only way to get rid of this paradox is to accept 
the idea that the Soul (Mind) is a material process in a material body. 

This process produces the internal subjective experience and external actions 
necessary for survival. Moreover, it controls all other internal processes, and this 
is also vitally important. Thus, we can say with confidence that the explanation of 
Mind from a materialistic point of view is of greatest importance. The paradox is 
that until recently biology, as a science that studies living matter, was not 
concerned with the question. There were two main reasons for this. First, the 
complexity of the process and the substrate where it happens is enormous. Second, 
the dualistic tradition of considering it as some kind of “non-material stuff” 
prevented taking the issue within the scientific domain. Even if individual 
scientists spoke about a materialist perspective, the entire field was implicitly 
idealistically oriented and left the question to the philosophy of the Mind. The 
main assumption was that the topic was too vague and could not be studied 
scientifically. However, this is the wrong assumption. It keeps us in a vicious 
circular reasoning which says that if we cannot study something, we should not 
study it. The correct one is that if we formulate the topic with precise and 
physically testable hypotheses, we can study it scientifically. The vagueness of 
our concepts is only our fault. 



 
The only science that claimed to study the Mind was psychology (from Ancient 

Greek psycho-logos or knowledge of the soul). However, the only aspects that it 
could study were subjective reports of the internal experience and external actions 
interpreted by a researcher. We will not go into the problems of studying 
subjective experience with scientific experimental methods. Some consider it to 
be an impossible task and look at psychology as pseudoscience. We will take a 
different perspective. Psychology is just following the philosophy of the Mind in 
widening the vocabulary of phenomenological description of the observed 
outcomes. All its theories, hypotheses, models, experiments and their 
interpretations do not say anything about the physical process and are completely 
detached from the actual source of the manifestations they study. This is not the 
way to the actual knowledge of the Mind. 

We need to emphasize here that physical and biological are not synonymous. 
Physical is a more general category and implies fundamental mechanisms that 
operate in both living and non-living matter. If the Mind is a physical process in a 
biological substrate, a causal explanation requires elucidating the physical 
mechanisms that work in this substrate to produce the mental. Describing this 
substrate down to the finest details of its cells or even molecules does not answer 
the causal question of how from a physical perspective. The reason is simple: the 
same physical mechanisms may work in different substrates and the same 
substrate may use various physical mechanisms to perform the functions. The 
causal question “How?” is purely physical. 

Biology and neuroscience as its branch have ignored the question of the Mind 
for most of the 20th century. They finally paid attention to the fact that the 
fundamental question for cognitive sciences is how the body produces the Mind. 
The new century has seen the rise of studies and publications on the topic and the 
word Mind ceased to be a taboo in neuroscience. Moreover, it has become so 
popular that it is probably the most frequently used keyword in publications now. 
The prevailing trend is to look for correlational links between the activity of the 
body (the nervous system in particular) and mental phenomena. There are two 
major research pitfalls or errors of logic here. First, despite the assumed causal 
chain from brain states to mental states, the research is based on the concepts of 
mental functions described by psychology without any notion of the underlying 
mechanisms. This turns the logic of research upside-down: the independent 
variables (brain states) that have to be manipulated to check the dependent variable 
(mental states) are defined in terms of mental states and thus become dependent 
variables conceptually.  

Looking for a correlation between the physical and something not defined in 
physical terms is a hopeless pursuit. It only leads to a conceptual mess, lengthy 
discussions, and billions spent on checking who was right or wrong to find that 
everyone is right or wrong without any consensus on what they are right or wrong 
about. The simple thought that brain functions do not necessarily fit into mental 
functions defined by philosophy and psychology is not alien to neuroscientists. 
However, the “trend is your friend” motto works, and they persistently search for 
correlations between specific processes in the brain and vague mental concepts. 



 
Second, correlation does not necessarily mean causation. This simple thought 

is also not alien to neuroscientists. They know perfectly well that even if they show 
a high probability of some event in the brain correlating with the subjective report 
or behavior it does not mean that this event caused the observed effect. It may 
have caused or not. Only an assumption about the physical mechanism that 
produces these mental states can help us find the underlying cause by manipulating 
the physical parameters of the process to test the outcome. 

The paradox is that the theories that currently dominate neuroscience do not 
concern themselves with the question of the physical mechanism and substitute it 
with descriptions of physiological processes. As a result, the amount of data on 
correlations is overwhelming but we cannot cover the explanatory gap between 
the biological and the mental. Calls for the bridge have been made for decades. 
Moreover, neuroscience tried to look into the leading theories of physics for help. 
However, theoretical physics has nothing to offer. It says nothing about the 
mechanisms of the Mind. Moreover, its concepts about physical mechanisms have 
internal contradictions and contradict each other. Thus, concepts taken from 
mainstream physical theories lead to a deeper chasm instead of building a bridge. 
When a neuroscientist starts talking about quantum physics, it sounds mystical. 
When a quantum physicist starts talking about the Mind, it sounds even more 
mystical. It all comes down to new versions of mysterious ways, only this time the 
terminology is not theological but quasi-physical. Until we uncover the physical 
mechanism of how the Mind is produced by whatever substrate we think is a 
dwelling place for it, no physically sounding terminology will cover the 
explanatory gap.  

Some modern philosophers suggest that we should satisfy ourselves with the 
idea that the Mind is some fundamental entity that is non-reducible to any 
explanation. They even offer analogies with theoretical physics which proclaims 
some entities fundamental (for example, an electromagnetic force). However, 
saying that a force is fundamental and irreducible is only hiding the failure to 
explain the physical mechanism. No words and equations describing the acts of 
this force will cover the explanatory gap. This is why the main task of theoretical 
physics is the creation of a unified model of the mechanism of all fundamental 
interactions (including electromagnetic). Physicists understand that the 
phenomenological description is insufficient and they aim to answer the causal 
questions about Matter. Science is not just about collecting facts on phenomena of 
this world but about theoretically explaining them for practical purposes. 

For cognitive sciences, the ultimate task is to explain the physical causes of the 
Mind. To answer the causal question from a physical perspective, we need a 
synthesis of knowledge in various areas. We need new physics which should 
include the study of the Mind as it is a physical process. We need new psychology 
which should include the study of physical processes as the Mind is one of them. 
We need new biology which should include physical and mental aspects of the 
living matter. We need to acknowledge previous mistakes because that is the only 
way to correct them. This may require conceptual revolutions as new ways of 
looking at known facts. The history of science shows that these are the most 



 
difficult obstacles. However, it also shows that when we overcome them, hard 
problems that seem insoluble turn out to be quite solvable and, in retrospect, even 
seem easy. We should stop calling for a bridge between physical and mental and 
just build it.  

The project “Symphony of Matter and Mind” is the start of such a construction. 
It contains the Theory of Energy Harmony and the Teleological Transduction 
Theory. The first reveals the universal mechanism responsible for all fundamental 
interactions and the creation of structures of Matter. The second explains the 
physical mechanisms that create our Mind as a material process in the material 
brain. The concept avoids in principle any reference to intangible entities that 
cannot be tested empirically. It belongs to the scientific domain and does not 
require faith. All proposed hypotheses are either already verified and supported by 
research or suggest such verification, refutation, or confirmation.  

This study stands on the shoulders of the past thinkers, whether it agrees with 
their ideas or not, and passes the baton of studying the external and internal world 
to future generations. 
 
  



 
 

INTRODUCTION 

n physics, as a branch of science that studies energy and matter, the central 
problem has always been the question of the mechanisms of energy interactions 

and the formation of material structures. There is a growing consensus that this 
may be the same mechanism as matter is a form of energy. But from this point, 
the disagreements start. Thus, the unified model of fundamental interactions 
(‘theory of everything’) remains out of reach.  

The two currently leading theories, the Standard Model of elementary particle 
physics and the General Theory of Relativity, separately cover only part of the 
interactions. Moreover, they are incompatible since they proceed from hypotheses 
about different mechanisms. However, as they are considered impeccable dogmas 
that are both right, generations of physicists tried to unify them without any 
success. The thought that they may be both wrong is alien to the current 
mainstream of theoretical physics. 

The author of the book breaks this taboo. He shows the fallacy of both models 
and suggests that trying to unify them is a meaningless pursuit. But criticism alone 
is not enough, and we need to find a way out. Instead of unifying old theories, we 
can build a new theory that unifies physical phenomena. In the first volume of the 
“Symphony of Matter and Mind” series, the author begins to develop a model of 
a universal mechanism operating at all levels of matter and in all types of energy 
interactions, thus indicating a way out of the impasse of theoretical physics. 
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CHAPTER 1 
 

CERTAIN UNCERTAINTY OF PHYSICS 

Can nature possibly be so absurd as it seemed to us in these atomic 
experiments? 

 
                                                                                              Werner Heisenberg 
 
 
 
 

he task of physics is to describe the material world at all levels of its 
manifestation. The description is not an end in itself but serves a pragmatic 

goal: creating an adequate model of reality that allows using and predicting 
environmental phenomena in the process of survival, developing and improving 
the quality of life. All that is required from the model is a necessary and sufficient 
level of explanatory and predictive power. 

Sufficiency has its dynamics, and what was sufficient yesterday, today may 
already become not just insufficient but an obstacle to further development. The 
paradox is that the model of reality must be both stable and dynamic. The forward 
movement should have the basis and continuity of the stages of development. This 
movement is far from being smooth; on the contrary, it often follows complex 
paths, and the previous steps become both the base from which we can “jump” 
further and the threshold that we need to “jump over.”  

Changes to the model require significant efforts for their acceptance. The 
requirements to overcome the threshold and reach a new level run into internal 
resistance, and it can last a very long time. Old paradigms decay but do not give 
up. There is even a pattern: the less they meet the requirement of adequacy and 
adaptability, the more they acquire the status of dogmas and irrefutable truths. 
This is the paradoxical logic of the evolution of the model of reality: a structure 
that solidifies and thus acquires a “seismic” instability tends to become even more 
frozen, monumental. But in this way, it prepares its quick death, which often 
comes from an almost imperceptible perturbation. It lives in pride of 
inaccessibility and does not pay attention to the small ripples of extraneous 
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movements, but in an instant, collapses like a “statue with feet of clay” from a 
slight shock. 

If the old version has ceased to be adequate, then the change will happen sooner 
or later. Usually, changes accumulate gradually, but phase transitions can occur 
quickly. These paradigm shifts are called revolutions, though they are of 
evolutionary nature. Assessment of this process requires a look from afar because 
in approaching the modern state, it may seem that the dogmas of the mainstream 
are unshakable and eternal. Moreover, any attempt to call them into question is 
perceived as an attack on the “truth” taken for granted. Doubters receive a variety 
of negative assessments from condescending to offensive. The model’s internal 
state determines the degree of adverse reaction: the less dynamic, the more fixed 
it is, the more formidable will be the epithets for those who doubt it. In the extreme 
case, when the model becomes a religious system, requiring not understanding but 
faith, the heretics are brought to physical or moral auto-da-fe. 

The time comes, and if the model changes, heretics turn from “agents of the 
devil” into “prophets.” Then the story is repeated according to the same algorithm. 
This is regrettable in the context of the fate of individuals, but is a normal process 
of evolution of the collective model of reality. The old should not give up without 
sufficient justification, and the foundation for change does not appear 
immediately. The classical example is the “Copernican revolution” which changed 
the geocentric model of the world to heliocentric: what was evident at first for 
individuals became obvious to the majority only after a few centuries. During this 
time, many suffered, and the story of Giordano Bruno is a prime example of the 
physical elimination of doubters of dogma. 

Whatever the current model, the point is that it is the current one. It is not the 
ultimate truth and not the absolute dogma. For metaphysics, operating with 
concepts of intangible entities, the presence of which by definition does not require 
proof, but only faith, absolutes are a regular “generic feature” of such 
constructions. Still, they are outside science as a way of exploring matter. For 
physics, which should deal with matter, this state of models is pathological. It 
means a schism between the model of reality (representations, hypotheses, 
theories) and the signals of reality itself (phenomena, objects, processes). In this 
case, representations become phantoms (clinically called hallucinations), and 
hypotheses become virtual abstractions (the clinical term is delusions). The 
multiplication of such virtual entities creates the illusion of explanatory power, 
but such a phantom model’s real predictive power tends to zero. A chronic gap 
between the model and reality leads to uncontrolled heaping of virtual structures, 
contradictions and dead-ends, desperate attempts to overcome them with the help 
of new phantom representations. If formulated simply, in science, such a situation 
means the separation of theory from practice. Unfortunately, such pathology is 
characteristic of the twentieth century physics and has not yet been overcome in 
the new twenty-first century. 

The concept proposed here is an attempt to get out of this state. We will 
consider the contradictions and dead-ends of the theories of physics, which are 
considered the leading ones (we will call them “mainstream”), not for the sake of 
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criticism, but with the constructive purpose of finding a way out of the maze. 
Therefore, along with a detailed presentation of existing concepts and their 
shortcomings, hypotheses will be proposed that, in the author’s opinion, can 
reconnect the model and reality, build bridges between different areas of 
knowledge, create a single coherent model that has explanatory power concerning 
a broad class of physical phenomena and processes. 

There is one very ancient model in physics that has its foundations but has 
become a severe threshold for further development. This is an atomistic picture of 
the world. It is much older than physics as a specialized branch of scientific 
knowledge. Ancient written sources about philosophical concepts speak of 
different versions of atomism, according to which all macro-objects consist of 
elementary micro-objects, fundamental particles, atoms (from ancient Greek 
ἄτομος — indivisible). For centuries, it was only an intuitive guess, starting from 
simple logic: complex can be divided into simple; everything consists of 
something. The verbal level of consciousness described what was accessible to 
sensory-motor experience based on analogy. If, in everyday experience, objects 
broke up into smaller parts or arose from a combination of such components, then 
a logical chain created by analogy a continuation of the process to levels 
inaccessible to the current experience. 

In the 17th and 18th centuries, the emerging chemistry experimentally showed 
that some substances decomposed into constituent elements, and some did not, 
which gave the impression of the existence of basic “building blocks.” It seemed 
that there was scientific confirmation of the intuition of the ancients: the original 
indivisible atoms were found. But this illusion did not last long. As usual, the 
model reflected current experience. But it continued to expand, and at the end of 
the 19th and beginning of the 20th century, empirical data arose that spoke of 
further depths of matter. Scientists had to call them subatomic because before that, 
at the international congress of chemists in 1860, the atom was defined as an 
indivisible particle of a chemical element. The embarrassment was overcome by 
merely recognizing that something can be called an atom and that of which it 
consists — subatomic particles. The discovery of subatomic energy levels created 
the need for a new model. If an atom turned out to be a complex structure, then 
what is this structure? A variety of atom models appeared, but all spoke in one 
way or another about particles that somehow make up an atom and interact with 
each other. Naturally, questions arose. Why do not they scatter in different 
directions or do not fall on each other? How do they interact? 

The spirit of atomism remained, and the search for the fundamental 
(elementary) particle of the universe continued. A tradition has been established: 
the incoming data was declared evidence of the discovery of fundamental 
particles, and new data on the next levels led to the next round of particle creation. 
This tradition exists to this day. Unresolved issues of elementary particle physics 
are divided into two classes. The first: the search for possible new particles. The 
second: how already known phenomena are formed from previously known 
particles. Gradually, mainstream physics forgot that the very existence of 
fundamental particles, as some integral and indivisible objects, was only a 
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hypothesis. The hypothesis turned into an axiom that does not require proof. 
Moreover, any observed phenomenon was invariably interpreted based on this 
axiom: if we measured something, it is a particle. The experiments show traces of 
the interaction of energy processes with measuring equipment (old condensate, 
bubble and spark chambers, or new detectors in modern colliders), but the results 
are looked at as traces of particles. 

As the resolution capabilities of the measuring equipment increased, what was 
previously considered a fundamental particle “disappeared,” in the sense that it 
turned out to be not an indivisible entity. But despite such an apparent 
contradiction to the original hypothesis, it was resurrected again with the 
clarification that there should be another indivisible fundamental particle, of 
which everything consists. It remains only to find it. The process has acquired the 
character of an endless self-fulfilling prophecy: a particle should exist, so it will 
be found. Еach new level of manifestation of energy interactions is called a 
particle, declared a victory of the theory until the next round of the race for a 
“particle of particles.” Particles multiplied because new data had to be explained, 
and new particles were invented. As a result, theoretical physics acquired a vast 
collection of virtual particles. 

The only test of any theory about the world is the correspondence of its 
explanations and predictions to observable physical phenomena, provided that this 
hypothesis uses only empirically testable variables and does not include auxiliary 
variables of virtual (non-physical) entities. The internal logic of the model can be 
impeccable, but the conclusion depends on the original premise. If it does not 
correspond to reality, then one way or another, the model will regularly encounter 
contradictions. We can hide these contradictions by creating auxiliary variables 
like “patches on the holes,” but this will be self-deception and deception, which 
sooner or later will lead to a crisis of the model and the need for a “Copernican 
revolution.” 

Advancement in the microworld showed that, just as at the macro level, there 
are some systems with a stable structure and energy balance. Violation of this 
equilibrium led to the decay of systems and the transition to other forms and states. 
Following the central hypothesis expressed in the name of this branch of science, 
the physics of elementary particles explained the forms of matter by the presence 
of specific forces of fundamental interaction between particles. But the question 
remained: what are these forces that, on the one hand, are immanent to things, and 
on the other hand, become transcendent entities?  

Before the era of science, people invented gods as transcendent and omnipotent 
entities responsible for various phenomena in the world. Following this tradition, 
physicists regularly invent forces with appropriate names. For attraction — its own 
force, for repulsion — its own. Everything seems logical, but in fact it is a logical 
error: what needs to be explained acts as an explanation. The logical cycle 
becomes obvious if it is stated simply. Bodies attract because of the force of 
attraction. Bodies repel due to the force of repulsion. But the fundamental question 
about the mechanism of interaction remained. Science should not only describe 
phenomena and give them names, but also explain them by physical mechanisms. 
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Unfortunately, in theoretical physics, ancient animism still dominates, explaining 
everything by powerful spirits, although their names sound “scientific.” 

Even though at all levels of matter the essential manifestations of the interaction 
(attraction-repulsion, pull-push balance) were the same, the forces multiplied. For 
each force, special fields were invented in which these forces worked. The fields 
were also given names. A new tautology was added: forces act because there are 
fields for the action of these forces. Virtual entities were created as a convenient 
“explanation” of the observed phenomena. Entities multiplied, but questions 
remained. If these are different entities, then why are the patterns so similar? As a 
result, physics agreed to call the process interactions (weak, strong, 
electromagnetic, gravitational). The confusion was evident: perhaps there is a 
common mechanism if there are common manifestations, but we have already 
divided everything into different forces, fields, and interactions. What can we do? 
We need to combine. The requirement to create a “theory of everything” as a 
unifying model for all interactions has become the main task of theoretical physics.  

The most crucial premise from which all attempts at unification proceeded was 
the following: models that describe different interactions are correct; it remains 
only to combine them correctly. The version of the incorrectness of the primary 
hypotheses and models built on their basis was so alien to the mainstream that it 
was not considered even as a theoretical possibility. 

The Standard Model (SM) of particle physics is considered one of the leading 
concepts of physics. The name speaks for itself: it is a standard on which 
theoretical physics is based and the concept of particles is central. Some particles 
are considered real, while others are virtual. But, as we will see later, they are all 
virtual, i.e., phantoms produced by the model. Their names multiply: bosons, 
quarks, leptons, hadrons, electrons, mesons, baryons, nucleons, photons, gluons, 
gravitons, etc. (just a few hundred). The process of searching for the fundamental 
“particle of God,” of which all matter consists, is continuously ongoing. Still, 
despite periodic announcements of “victory,” it turns out that the deeper we go, 
the less certain we are.  

According to the definition, virtual particles are some quantum objects that are 
emitted by real particles and absorbed by them. SM proposes the mechanism of 
all fundamental (gravitational, electromagnetic, strong and weak nuclear) 
interactions as the exchange of virtual particles between real particles. The 
mainstream calls it a convenient language for description. Indeed, if we create 
some rules of the birth, destruction, emission, absorption of these virtual particles, 
then we can use them to describe anything. If there is no real explanation for the 
observed phenomenon of the interaction of matter, then we can call an old virtual 
particle for help or come up with a new one. Spirits have also always been a 
convenient language for the description and an explanation of everything. They 
are responsible for the observed phenomena, but they live without existing (they 
are virtual in this sense of the word). Using the “good” old way of describing with 
the help of a spirit is psychologically understandable, but has nothing to do with 
science. With a deeper penetration into matter, the atomistic model burst at the 
seams but did not give up.  
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But there was a problem of inconsistency of the usual ways of describing new 
data. There was a gap between the model and reality. During the experiments, it 
turned out that subatomic particles lead a double life: they are particles and waves. 
Physicists were so amazed that, for a long time, they could not decide on a name 
for this field of research. First, the theory was called wave mechanics. Then it was 
replaced by Quantum Mechanics (QM), since the idea of the discreteness of matter 
still remained insurmountable. 

The very concept of quantum already had a history at the time of discovering 
the double life of particles. It all started with a report by Max Planck in 1900, 
which is now considered the birth of a quantum theory. Here is a little bit of 
history. Planck tried to solve the “problem of a black body.” Such a hypothetical 
body absorbs all electromagnetic radiation falling on it, and can itself emit 
radiation of any frequency and have a color depending on temperature. In reality, 
there are no absolute black bodies. But the importance of the concept was that it 
raised the question of the equilibrium thermal radiation of bodies of any color and 
reflection coefficient.  

This issue came to the fore by the end of the nineteenth century. Within the 
framework of the classical wave concept, the Rayleigh-Jeans formula was derived 
for calculating the dependence of the spectral density of radiation on frequency, 
which assumed a simple quadratic increase in power with increasing frequency. It 
proceeded from the presumption that all energy was evenly distributed over all 
parameters, over all frequency levels-modes (equidistribution theorem), since the 
electromagnetic field was treated as a kind of infinite-dimensional and isotropic 
entity. 

In reality, it turned out that on the long-wavelength spectrum this dependence 
was fulfilled on average, but outside of it, miracles began. At medium frequencies, 
the model sharply diverged from empirical data. At high frequencies, it led to the 
result, which was called the ultraviolet catastrophe: the total power of the thermal 
radiation of the body tended to infinity with increasing frequency (reduction of 
wavelength). It did not correspond to reality, and the hypothetical black body 
became a source of infinite energy, which contradicted both the principle of 
conservation of energy and physical causation. 

Something had to be done since the model entered into a schism with reality 
and became inadequate. To start with, Planck adapted the calculation to the 
existing measurement parameters and introduced the equation that related energy 
to the radiation frequency: Е = ℏ ∙ 𝜔. It was a phenomenological approach. It is 
sometimes called “finding the form of the function corresponding to the 
experimental data” or “making a mathematical assumption using the ad hoc 
method.” But the question of an explanation inevitably arises. 

Planck introduced the minimum “action quantum” that is now called Planck’s 
constant and used it as an auxiliary variable so that the formulas could correspond 
to the observed reality. He received the Nobel Prize for the idea, but the main 
question, why the energy during the emission or absorption of electromagnetic 
radiation changes in discrete portions (quanta), remained a mystery. But Planck 
did not consider the discrete measurement of the process (quantization) as a real 
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particle. He simply assumed that the radiation frequency depends on the frequency 
of the oscillator that emits it, and the oscillation energy increases with increasing 
frequency. There is no catastrophe, be it ultraviolet or any other. The energy level 
determines the frequency: the higher the frequency, the greater the energy. The 
idea was not new at all and simply transferred the principles of phenomena from 
the macroscopic level to the microscopic. If we take oscillations of one amplitude, 
then a higher frequency one will have more energy. But even for simple harmonic 
oscillators, the dependence will not be as linear as in Planck’s formulas.  

He divided the abstract “absolute black body” into an integer number of 
oscillators that exchange energy with an electromagnetic field, create light quanta 
when excited by a field, absorb light quanta and oscillate at the corresponding 
frequency. Such an arbitrary division gave rise to something that Planck did not 
aspire to: an atomistic model of light, in which a quantum of light becomes an 
entity. But the genie was already released from the lamp, and since it very well 
fell into the “good” old atomistic model of the world, it was used by its supporters 
and began to fulfill their wishes. 

In 1905, Albert Einstein used Planck’s equation and suggested that light 
consists of quanta as particles, later called photons. This idea was expressed in his 
famous phrase: beer is not only sold in pint bottles but also consists of pint 
indivisible portions while in the barrel. It is a vivid example of the objectification 
error: measurement process is considered to be an object. Planck disagreed with 
such an interpretation of his hypothesis and emphasized that the division of 
radiation into parts was only the result of a mathematical description of the 
continuous process. In other words, the pints are not entities but measurement 
units. But Einstein’s idea spread because it fit the familiar corpuscular model of 
the world. It was the revival of Newton’s corpuscular theory according to which 
light rays were tiny bodies emitted by luminous matter (more on it later). 

Question: is it possible to separate the wave energy into any number of parts, 
or are there indivisible portions (base photons)? The experiments with light 
demonstrate that in the violet range (high frequencies), there are significant 
variations in energy within certain limits, and in the red (low-frequency spectrum), 
variations are smaller. The difference in the amplitude-frequency characteristics 
of the oscillations would seem such a banal fact from the perspective of wave 
phenomena. But in the corpuscular paradigm, they become pieces whose energy 
is proportional to the frequency of light. What is the conclusion? Purple light 
consists of more powerful indivisible portions than red. Thus, the physical 
dependence of the wave parameters on the oscillation source’s characteristics and 
the medium of their propagation has become the internal characteristics of the 
phantom particles. The beer divided itself into pints, and they began an 
independent life in it. 

What is considered the most “immutable” evidence for the existence of photon 
particles? Photoelectric effect: the appearance of electric current under the 
influence of light on photocells. In the wave interpretation, this phenomenon 
indicates the interaction of waves emanating from one oscillatory system (light 
source) with another oscillatory system (receiver, photocell), which results in a 
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change in its parameters and the occurrence of directional oscillations (electric 
current as waves). We will return to the wave interpretation of both the 
photoelectric effect and the electric current in the framework of the concept 
proposed here. But now let’s look at the photoelectric effect from the corpuscular 
model of the world perspective.  

In a summary of its essence, it states that photons fly to the photocell and 
penetrate it; other particles (electrons) swallow the photons, digest them, acquire 
additional energy and begin their flight, which is the electric current. What is 
striking is not so much the idea about the interaction but the fact that normal 
physical wave phenomena turned into a riddle. An artificially created secret from 
the life of particles has led to the same artificial solution.  

What was the mystery in the photoelectric effect? The current did not arise at 
any frequency of light, but the effect had a threshold value, depending on both the 
frequency of the source and the parameters of the receiver (a type of metal 
element). Moreover, the current energy’s final value depended not on the light 
intensity but only on its frequency. Normal phenomenon of the interaction of 
oscillatory processes, which depends on frequency-phase interactions and in 
which the amplitude may not play any role at all, becomes a mystery. Why? There 
is no hypothesis about the mechanism of wave interaction. Instead, a corpuscular 
“explanation” is used, where the particles interact with each other through 
emission and absorption.  

The details of such a process are not disclosed, but the familiarity of the 
metaphor of “defecating something by someone” and “eating something by 
someone” creates the illusion of explanation. For example, the usual dependence 
of the interaction of the source and the receiver of the waves on the distance 
between them resulting from energy dissipation in the vibrational propagation 
medium becomes a flight of particles in the void, some of which do not reach the 
target. But the question arises: why does the effect depend on the oscillation 
frequency? What vibration frequency are we talking about if the model is about 
the flight of particles? 

Einstein wondered: “It seems as though we must use sometimes the one theory 
and sometimes the other, while at times we may use either. We are faced with a 
new kind of difficulty. We have two contradictory pictures of reality” (Einstein, 
Infeld, 1938). This loss of meaning tormented Einstein till the end of his life. He 
wrote in his last book: “All these fifty years of conscious brooding have brought 
me no nearer to the answer to the question, ‘What are light quanta?’ Nowadays 
every Tom, Dick and Harry thinks he knows it, but he is mistaken” (Einstein, 
1954).  

No matter how many years one broods over the dilemma, if the initial premise 
is wrong, one gets nowhere near the solution. The contradiction exists only if the 
picture of the world remains atomistic, where matter should (just should) consist 
of some pieces. Physicist Julian Barbour noted: “Despite the sophistication of all 
his work, in both relativity and quantum mechanics, Einstein retained a naive 
atomistic philosophy. There are space and time, and distinct autonomous things 
moving in them” (Barbour, 1999). Science historian Boris Kuznetsov wrote: 
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“Here we facе the most difficult aporia of 20th-century physics contained in the 
theory of light quanta put forward by Einstein. The existence of electromagnetic 
waves and the wave nature of light cannot be refuted. At the same time, it is 
impossible to refute the corpuscular nature of light — the fact that light consists 
of photons” (Kuznetsov, 1980). 

Now, here is a typical description: we cannot refute the wave nature of light, 
but corpuscular nature is also a fact. It sounds as if we have two facts that cannot 
be reconciled with each other. But the reality is that the wave nature of light is a 
proven fact, while the existence of photons as corpuscles is a hypothesis that was 
turned into an axiom. In the weird logic of the atomistic paradigm, the hypothesis 
becomes a “fact” just because there have to be particles. Thus, the objectification 
error that initially created the concept of quanta as actual physical pieces leads to 
an aporia (from Greek — impasse). How did theoretical physicists try to overcome 
the difficult aporia?  

In 1923, Louis de Broglie suggested that particles have wave properties. This 
idea caused a lot of confusion as a particle was literally thought of as a discrete 
piece of matter. How can it be a wave, which by definition is the propagation of 
oscillations and a continuous phenomenon? Aporia turned into an oxymoron 
(combination of the incongruous). To escape from this nightmare without any 
sense, the theoretical physics of the microworld postulated wave-particle duality. 
But it remained essentially within the framework of the corpuscular model. Thus, 
it faced the problem of describing the motion of particles as bodies and explaining 
the mechanism of interaction of these bodies at a distance from each other.  

To this old problem of classical mechanics, which did not explain such a long-
range interaction, a new difficulty appeared. To describe the movement, spatial 
coordinates (position) and momentum (velocity, acceleration) as dynamics in the 
temporal dimension are used. Classical mechanics believed that spatial and 
temporal parameters could be determined with sufficient accuracy to describe the 
trajectory and dynamics of an object’s motion. QM proposed the uncertainty 
principle which said that these are conjugate variables that cannot be determined 
with the same precision. In other words, one must forget about measuring the 
trajectory of quantum objects and consider only the probability of finding a 
particle in one state or another and in one or another part of the Universe. This 
approach is associated with the ideas of Werner Heisenberg, so the principle was 
called after his name.  

The question arose: is it the uncertainty of our measurement or the fundamental 
uncertainty of nature? The main discussion took place between Niels Bohr and 
Albert Einstein. The participants illustrated their disagreements by a metaphor of 
God playing dice or establishing strict laws of being. In 1926 Einstein wrote to 
Bohr: “The (quantum) theory produces a good deal but hardly brings us closer to 
the secret of the Old One. I am at all events convinced that He does not play dice.” 
At the Fifth Solvay Congress in Brussels in October 1927, Bohr retorted: 
“Einstein, do not tell God what to do.” In an article with the characteristic title 
“Physics and Reality,” Einstein wrote with desperate bewilderment: “Is there 
really any physicist who believes that we shall never get any inside view of these 
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important alterations in the single systems, in their structure and their causal 
connections, and this regardless of the fact that these single happenings have been 
brought so close to us, thanks to the marvelous inventions of the Wilson chamber 
and the Geiger counter? To believe this is logically possible without contradiction; 
but it is so very contrary to my scientific instinct that I cannot forego the search 
for a more complete conception” (Einstein, 1936). 

His search was not successful, but that does not mean that we cannot find a 
more complete conception. The question is the model of what system we are trying 
to create. What do we think we measure in the Wilson chamber and count by the 
Geiger counter? Particles flying in the void or waves in a medium? Later in this 
and the next volume, we will discuss measurement technologies and how the 
experimental results are interpreted within the corpuscular paradigm involving 
phantom entities and how they can be interpreted within an alternative and realistic 
perspective. Here we just state the fact that the discussion reflected the point when 
theoretical physics found itself at a crossroads and was in a very uncertain 
position. 

Moreover, the inability to explain the observed phenomena in a realistic way 
led to the revival of the old philosophical debate about whether the world is real 
or not. Some theoretical physicists turned into idealists and said that an observer 
brings the Universe into being. Einstein ironized that if the observer creates the 
observable, then the mouse can remake the Universe by looking at it. He also 
asked if they really believed that the Moon does not exist when they are not 
looking at it. Since then, thousands of articles and books were published in which 
the authors tried to judge who was right in Einstein-Bohr discussion. Let’s try to 
take another perspective: they were both right and wrong. 

Einstein stated that uncertainty reflects our ignorance about some property of 
reality, while Bohr said that probability is the only way to measure reality. Both 
statements are correct and do not contradict each other. Certainty is the measure 
of information. If we lack sufficient information about something, we are less 
certain. But that does not mean that it is impossible to increase our level of 
certainty by acquiring information and that the world is inherently uncertain. 
Probability is how we estimate our certainty about reality. What we are less certain 
about we find less probable and vice versa. It is not God playing dice, but our 
Mind that creates a probabilistic model of reality (more on that in “Part Seven. 
Inner Universe”). 

If the discussion were only about the probabilistic approach, then it would be 
easily resolved. However, the problem was different. The strange behavior of 
particles, which did not want to manifest themselves as flying bodies with certain 
parameters, was interpreted by the supporters of QM as the uncertainty of matter 
itself and not their descriptions of this matter. It was an attempt to save face. 
Einstein resisted precisely this cheap trick and insisted that it is not the world that 
is uncertain, but it is QM that is incomplete. He tried to illustrate this by a thought 
experiment, now known as the “Einstein-Podolsky-Rosen paradox” or EPR 
(Einstein, Podolsky, Rosen, 1935). It described a hypothetical scenario of particle 
behavior and its measurements.  
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The two electrons, Joe and Mo, interact with each other. The concept of 
interaction is not specified, but all the time, they were talking about particles as 
objects that fly in the void and somehow interact at a distance. The experimenter 
cannot measure the distance from the electron to some reference point (determine 
the coordinates) and momentum (dynamics) with equal precision due to the 
uncertainty principle. But he can measure their distance from each other and their 
total momentum. So, when Joe and Mo interact, they are correlated, and after the 
interaction, we can calculate Mo’s position if we measured the position of Joe and 
know the distance between them. And same with the momentum: if we measure 
the momentum of Joe, we can determine the momentum of Mo by subtracting 
from the sum of the momenta. But they no longer interact, which means that Joe’s 
measurements cannot influence Mo in any way, and we get access to Mo’s 
position and momentum at the same time. Hence, Einstein and his colleagues’ 
conclusion: the trajectory of a quantum object and its momentum are measurable 
in principle. If quantum mechanics is not able to do this, the problem is with 
quantum mechanics. Its description of particles is not complete, and there are some 
hidden variables that determine their behavior. 

Now let’s look at the simple, normalized math representation of the uncertainty 
principle in its initial form that speaks about the position (x) and momentum (p) 
of a particle: 

 

Δ𝑥 ≥
1
Δ𝑝 

 
In the equation, you find not the values of the parameters, but the probability 

distribution — D (standard deviation). It is a measure of uncertainty: a larger 
deviation value indicates a more significant dispersion of values; a smaller one 
means a tighter grouping around the average normal distribution.  

In words the equation says: the more you know about x, the less about p, and 
vice versa. Bohr called the uncertainty principle the complementarity principle, 
indicating that x and p are conjugate variables that complement each other. But if 
we are talking about the position and momentum of a discrete object, why can’t 
we measure them with equal precision? It does not matter whether it is one object 
or two correlated objects. No EPR paradox is needed to show that it is possible in 
principle. We just measure the initial position, distance and travel time, and 
calculate the final position and speed or acceleration.  

But why did QM founders need to employ uncertainty when everything seems 
so certain? Here is the heart of the issue that shows where both Einstein and Bohr 
were wrong. They were talking about particles, but the actual measurements were 
about waves. The fog chambers, detectors and counters made discrete 
measurements of continuous wave phenomena, but physicists took these discrete 
values for physical entities. Their model was strictly corpuscular, and that is why 
they could not come to terms with each other and with reality. 

The reality is continuous and our measurements are discrete. We can transform 
a set of discrete measurements into a continuous representation thus bringing it 
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close to the original signal. But if we take our discrete measurement (quantization) 
for an entity (quantum) we are making an objectification error that leads us away 
from reality to the mysteries of the quantum world. We will say that it is the nature 
of the particles that is so dubious and uncertain. We may even say the observer’s 
uncertainty creates the uncertain Universe. 

But if we get rid of the objectification error and take things for what they are 
(waves are continuous phenomena happening in a continuous medium; discrete 
values are not entities flying in the void but measurements of a continuum), we 
understand that the uncertainty principle is not some property of matter but just a 
statement about two conjugate variables (spatial and temporal) when it comes to 
measuring the continuous phenomena. It works for all waves, be it microworld or 
macroworld. It is not a result of some deficiency of our technology or the existence 
of some hidden parameters of the phantom particles. It is inherent in the nature of 
our measurement of real waves: the more accurately we determine one parameter, 
the less precise the measurement of another. This can be represented as two sides 
of the same coin. If you try to look at both at once, turning the coin, you will be 
disappointed: the more one opens, the less visible the other. 

We do not have to artificially divide the world into macro and micro levels that 
supposedly have different laws. We just need to talk about the physics of 
continuous phenomena. For oscillations, the conjugate parameters are frequency 
(space domain) and period (time domain): 

 

𝐹 =
1
𝑇 

 
Frequency is the number of oscillations per unit of time measurement. But the 

unit is an arbitrary choice of the sampling period. For an ideal sine wave with strict 
periodicity, it is not a problem to estimate the intrinsic period and adjust our 
measurement period to it. It is a dream of a deterministically minded physicist: 
everything is predictable and there is no uncertainty in the description of the 
system. But the catch is that it is a mathematical abstraction of an ideal pendulum 
without any changes in the energy state. In reality there are no strictly periodic 
oscillations. Moreover, real oscillatory systems do not have just one frequency but 
possess a frequency spectrum. It can be wide or narrow, meaning that it consists 
of a bigger or smaller set of frequencies. 

Here is where the uncertainty comes into play. If our sampling period T is 
small, we get a bad estimation of the frequency spectrum. And vice versa: the 
longer the period, the better the estimate of the frequency spectrum. But then the 
accuracy of determining the phase is lost. For illustration, we can imagine a piece 
of music and musical notation, which is a graphic representation of space-time 
axes. It makes no sense to talk about a melody (frequency change) for one beat. It 
will not be a melody, but a short pulse with an exact position along the time axis. 
The wider the period, the better we can appreciate the melody as the development 
of the frequency spectrum. But it’s more difficult for us to single out the exact 
time position of each sound.  
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We either go into the accuracy of determining the position and lose the 
precision of estimating the momentum, or we begin to evaluate the dynamics by 
expanding the spatial axis of the measurement but lose the accuracy of the position 
estimation. It is not the position of a particle flying along a trajectory, but a phase 
point of an oscillation. Momentum is not a speed of a particle flying in the void, 
but the frequency of a wave propagating through a medium. It is not that some 
particle gets “blurry” or tricks the experimenter by hiding some of its parameters. 
It is that the measured phenomena are not discrete objects but continuous waves. 
Moreover, they are a mixture of various waves with different momenta 
(frequencies), so measuring them is not only an inevitable “hide-and-seek” play 
of conjugate variables but a probability density function. This is how the 
uncertainty principle can be physically explained without a need for mystical awe 
at the mysteries of the quantum world. 

We can diminish the uncertainty by setting the sampling period to be small 
enough for making the discrete-analog transformation close to representing the 
original continuous signal. This will allow us to collect a large number of position 
measurements, thus obtaining a clearer picture of the dynamics. That is technically 
possible for macroscale waves. But microworld works at such enormously high 
frequencies that our equipment sampling rate is not up to them and we are still in 
the grip of low certainty about both space and time measurements. But that does 
not mean that we should give up and say that it is the malicious nature of particles 
that fly out of nowhere and go into nowhere so that we cannot catch them.  

Einstein was right that the quantum model is incomplete, to put it mildly. The 
actual paradox is that this model was his “child,” as it was him who declared 
quanta as particles. So, he was even more right when he acknowledged that such 
a model lacked a tangible basis and that we should look for a more realistic way 
of modeling reality.  

He asked the logical question: “How shall we imagine the object to be built up 
out of material points, and what forces must we assume as acting between them? 
The formulation of this question is indispensable, if mechanics is to pretend to 
describe the object completely” (Einstein, 1936).  

The question is not just indispensable, it is the fundamental question of physics: 
how matter is formed and how it interacts. Here the dead-end of the corpuscular 
model becomes evident. Einstein postulates: “Everywhere (including the interior 
of ponderable bodies) the seat of the field is the empty space” (Ibid). If emptiness 
is everywhere, including the interior of matter, how would material points 
(corpuscles) interact? If we model particles flying in the void, we face the 
conundrum that haunts theoretical physics to this day. Their interaction can be 
either local (direct contact) or non-local (at a distance). With direct contact, we 
can use classical mechanics. But all manifestations of non-local energy 
interactions become, as Einstein called them, “spooky action at a distance.” The 
spookiness was totally due to the inability of the model to account for the realistic 
and tangible mechanism of interaction that can work locally and non-locally. 

John Bell in his paper titled “On the Einstein Podolsky Rosen paradox” tried to 
settle the issue by showing that QM is incompatible with any local realism (Bell, 
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1964). Later he came to the following conclusion, which is now called Bell’s 
theorem: if a theory talks about local hidden variables, it will not agree with QM, 
and if it agrees, it will not be local (Bell, 1987). This theorem shows that the actual 
question is not about the uncertainty principle but the local realism principle. Does 
the interaction happen locally or at a distance? Einstein stuck to local realism till 
the end but could not explain the observed interactions that were obviously non-
local. He insisted that we just do not know something about what happens locally 
and thus cannot explain the non-local outcome. But it was his idea about particles 
flying in the void that led to later uncertainties within QM and mysticism when it 
came to the actual explanation of non-locality.  

We can formulate another theorem: if a theory talks about both local and non-
local variables, it will not agree with QM. But why should it agree? Perhaps there 
can be a version of the energy interactions model which will not contradict 
physical realism, be it local or non-local? For that, it must uncover the main hidden 
variable: the interaction mechanism. 

Classical mechanics cannot help when it comes to interaction at a distance. But 
all interactions involve distances, be they macroscopic or microscopic. Einstein 
wondered: “How are we to proceed from this point in order to obtain a complete 
theory of atomically constructed matter?” (Einstein, 1936). Can QM be the one? 
Einstein’s answer: “Probably never before has a theory been evolved which has 
given a key to the interpretation and calculation of such a heterogeneous group of 
phenomena of experience as has the quantum theory. In spite of this, however, I 
believe that the theory is apt to beguile us into error in our search for a uniform 
basis for physics, because, in my belief, it is an incomplete representation of real 
things, although it is the only one which can be built out of the fundamental 
concepts of force and material points … Quantum mechanics affords, in such a 
simple manner, statements concerning (apparently) discontinuous transitions from 
one total condition to another without actually giving a representation of the 
specific process” (Ibid).  

That is the crux of the problem. QM is based, albeit on familiar 
(“fundamental”), but phantom concepts, so it cannot be a representation of real 
things. QM states the experimentally obtained fact that energy interactions have 
discrete (integer) values, but an attempt to model them as particles leads to a 
probabilistic interpretation without any representation of the physical mechanism 
of the specific process. 

Einstein acknowledged that “the very foundations of physics itself have 
become problematic” (Ibid). But if the concepts are problematic, we should look 
for an alternative solution. Einstein was an optimist: “It is not unimaginable that 
human ingenuity will some day find methods which will make it possible to 
proceed along such a path. At the present time, however, such a program looks 
like an attempt to breathe in empty space” (Ibid).  

Here he uses “empty space” as a metaphor, but we should note that he 
introduced the concept of literal empty space in his article “The principle of 
relativity and its consequences in modern physics” (Einstein, 1910). He wrote: 
“The only way to arrive at a satisfactory theory is to give up the notion of a 
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medium filling all the space. This is the first step to be taken” (Ibid). It is exactly 
this first step that led to the grave consequences that the very foundations of 
physics became problematic. We will cover this step in more detail in the 
following chapters. For now, we’ll just pick up the metaphor. 

We all know that breathing needs air. Thus, to breathe some life into our model 
of physical reality, the first step to take is to get rid of the concept of empty space 
where virtual particles fly and interact. It seems such an easy step if we use 
common sense. If the nonsense of Quantum mechanics and Standard Model of 
elementary particle physics is imposed on us, we need to choose: either forget 
about common sense or return the physical meaning to our model of the world and 
abandon the phantoms of the old models. But we cannot replace something with 
nothing. We need a new model that will be a representation of real things and 
specific processes. 

It will be a long journey and we are just at the beginning. We just got on the 
“ship” and began to get acquainted with the proposed routes’ general directions. 
The uncharted territory is enormous, so we can expect a kaleidoscope of new 
experiences. The journey may stop before it begins. The ship can turn into a 
familiar and comfortable harbor of old ideas. But as Mark Twain said: “Twenty 
years from now you will be more disappointed by the things you didn’t do than by 
the ones you did. So, throw off the bowlines. Sail away from the safe harbor. Catch 
the trade winds in your sails. Explore. Dream. Discover.” 
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