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Abstract
Evolutionary biologists are confused and divided, some 
even condemning their theories as just history or story-
telling. They are confined to elaborative evolution while 
self-organization pervades biology. A quantum approach 
including self-organization and emergence as the physics 
of complex systems is essentially required, with water, a 
two-phase liquid, one phase of which is quantum coher-
ent. These physical realities are instrumental for the evo-
lution, even of the properties of an environmental stress-
or, through its turbulent serial dilution. Such dilution hap-
pens spontaneously in nature, and defying conventional 
wisdom, can cause even epigenetic and genomic effects. 
Electromagnetic potential and the phase can store in-
formation as biological agents. Homeopathy, incredibly, 
uses such dilutions as medicines. In this statistical, non-
deterministic, and quantum mechanically elusive world, 
the real-life empirical observations of homeopathy are 
evidence of their biological effects. The proposed theory 
suggests that the environmental stressor is a more cru-
cial driver of evolution than the organism or its genes, 
evolutionary products in themselves. Its four-dimension-
al geometrical template could evolve in the organism 
during its evolutionary history what it can now disturb 
in health or restore during sickness. Thus, directing self-
organization through morphogenesis, such stressors 
turn-by-turn led the whole organism’s evolution to adapt 
better. They gradually built up a critical state in the or-
ganism, followed by its rapid specification. Their random 
permutations led to biodiversity. Thus, this theory may 

cover evolution from its deep molecular interior, while 
contemporary theory covers its macroscopic exterior; 
these theories complement each other. This view finds 
an immediate test application in regenerative medicine 
and may lead to quantum medicine. 

Introduction
Most evolutionary research has continued along tradi-
tional lines (Johnson and Lam, 2010). Self-organization 
should be placed alongside natural selection as a com-
plementary mechanism of evolution (Johnson and Lam, 
2010; Nicolis and Prigogine, 1977; Kauffman, 1993; Cama-
zine et al., 2001; Denton et al., 2003; Kurakin, 2007; New-
man et al., 2006; Karsenti, 2008; Wills, 2009). 

Evolution based on self-organization at the molecular 
level is different from evolution at the macroscopic level. 
Thus, a new synthesis is required for evolutionary theo-
ry (Kauffman, 1993; Kurakin, 2007; Wills, 2009). Besides 
incorporating genetics into natural selection, it also re-
quires combining the physics of complex systems (Nico-
lis and Prigogine, 1977; Kauffman, 1993; Camazine et al., 
2001; Newman et al., 2006; Karsenti, 2008).

There are myriad ways in which self-organization af-
fects the evolutionary process (Johnson and Lam, 2010). 
Though environmental stress is recognized as an evo-
lutionary force (Hoffmann and Hercus, 2000), the pos-
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sible significant contributions of environmental stressors 
through their secondary actions (i.e., the organism’s reac-
tion to them) has never been considered in evolutionary 
biology (Upadhyay, 2020). 

On the “toxic” Earth, through self-organization, emer-
gence, and natural selection, the organism could develop 
a mechanism to react to the environmental stressor as a 
biphasic dose-response, among other kinds of responses, 
where a low dose of the stressor is beneficial (Upadhyay, 
2020). Such a phenomenon is called hormesis (Mattson 
and Calabrese, 2010a). The stressor’s primary or pharma-
cological action causes a toxic effect, while the beneficial 
effect is due to its secondary action, i.e., the organism’s 
reaction to it. Its discoverer, Hugo Schulz (1887), took it 
as a putative explanation for homeopathy (Mattson and 
Calabrese, 2010b). Along with Rudolf Arndt, a psychia-
trist/homeopath, Schulz proposed a law known as the 
Arndt-Schulz Law, suggesting that small doses of a toxic 
substance stimulate, moderate doses inhibit, and large 
doses kill. However, considering homeopathy unscien-
tific, Schulz and his fundamental discovery were ignored 
in science (Calabrese and Baldwin, 2000). But, science has 
recently accepted hormesis as a natural phenomenon 
(Luckey, 1997; Stebbing, 1982; Stebbing, 1998; Calabrese, 
2005; Mattson and Calabrese, 2010a).

When hormesis as a primary phenomenon could not 
deal with rising diseases as life became increasingly com-
plex, it likely paved the way for an exclusively therapeutic 
phenomenon to evolve. This homeopathic phenomenon 
involved the law of similars, and turbulent serial dilution 
of the environmental stressor helped bring this about. 
Such dilutions happened spontaneously and were always 
a part of the environment (Upadhyay, 2020). The hyper-
sensitivity in the organism is known to develop against a 
stressor by its ancestor’s pre-exposure to the identical/
similar stressor (Wiegant and Van Wijk, 2010; Van Wijk 
and Wiegant, 2010). This hypersensitivity can also devel-
op if the organism suffers from a disease similar to that 
caused by exposure to this stressor (Hahnemann, 2013 
edition, ch. 1). The organism gradually could become sen-
sitive to the described dilutions even beyond Avogadro. 
These dilutions contain nanoparticle-exclusion zone (EZ) 
shells that can carry stressor-specific information (Upad-
hyay, 2020).  

Spontaneous natural turbulent serial dilutions of envi-
ronmental stressors are equivalent to their respective 
homeopathic medicines (Upadhyay, 2020). Incredibly, 
such a dilution can be much deeper in action than the 

stressor in concentration just below its toxic threshold. 
Conventionally, this amount of the stressor as the dose is 
considered best for hormesis to be visible. But its turbu-
lent serial dilution can do more defying the conventional 
wisdom. Many independent research groups have re-
ported that stressor diluted in this way can cause epigen-
etic and genomic effects (Şeker et al., 2018; Olsen, 2017; 
Bigagli et al., 2016; Saha et al., 2015; Dei and Bernardini, 
2015; Khuda-Bukhsh, 2014; Marzotto et al., 2014; Olioso 
et al., 2014; Olioso et al., 2016; Das et al., 2012; Preethi et 
al., 2012; Sunila et al., 2009).  

Hormesis provides a short-term adaptation by causing 
enzymatic and a little transcriptional change (Sthijns et 
al., 2016). Homeopathic phenomenon/homeopathy op-
erates on epigenetic and genomic modifications caus-
ing long-term/permanent adaptation. Thus, dangerous 
environmental stressors could promote growth and turn 
into potent medicines to support life on the hostile Earth 
(Upadhyay, 2020).

Homeopathy is an adaptive stress-response therapy 
(Upadhyay, 2020; Bell et al., 2015; Bell and Schwartz, 
2013). The scientific understanding about it is increas-
ing (Bellavite and Signorini, 2002; Bellavite et al., 2014a; 
Bellavite et al., 2014b; Bell, 2020a; Bell, 2020b; Upadhyay 
and Nayak, 2011), though three objections are often cited 
against it by skeptics who haven’t any direct experience 
with it. These objections are as follows, along with a cur-
rent scientific explanation about them: 

1. Homeopathic medicine hardly contains the source-
drug (stressor): 

A homeopathic medicine is a turbulent serial dilution 
of an environmental stressor even beyond Avogadro. 
Many scientists have suggested the ways in which 
it can possess stressor-specific information (Anag-
nostatos et al., 1991; Anagnostatos, 1994; Smith, 
1994; Del Giudice et al., 1988; Upadhyay and Nayak, 
2011; Upadhyay, 2018; Upadhyay, 2019). It contains 
nanoparticle-exclusion zone (Nanoparticle-EZ) shells 
that store this perceived information (Upadhyay and 
Nayak, 2011). During iteration, this information gets 
amplified, making homeopathic medicine more ef-
fective with its increasing dilution than its source sub-
stance (Upadhyay, 2017; Upadhyay, 2020). A recent 
study finds this explanation most plausible among 
the available ones (Ullman, 2021).

2. Homeopathic medicine’s mechanism of action is ex-



  

WATER 12       88 

plained by the use of the “vital force:”

Science has discarded the vital force concept. How-
ever, the scientific understanding about the devel-
opment of this concept is now increasing (Milgrom, 
2020; Teixeira, 2020; Waisse and Bonamin, 2016; 
Teut, 2001). This concept has even become a “hot” 
subject in cell biology (Kirschner et al., 2000). Here, 
the mystery of robust physiology and embryology 
among non-determinist statistical operations is com-
pelling us to relook at this old concept to explore the 
science behind it.

3. Homeopathy performs poorly in randomized,  
placebo-controlled, double-blind clinical trials  
(Editorial, The Lancet, 2005; Linde et al., 1997): 

Modern (i.e., institutional) medicine has designed 
these trials to test the efficacy of its drugs. But ho-
meopathy is a highly individualistic therapy, and 
such practices do not suit it (Milgrom, 2009; Milgrom, 
2014; Bellavite et al., 2006). These trials are not suit-
able for testing a hormetic agent’s efficacy either, as 
the toxic threshold can vary from person to person 
(Calabrese et al., 2013). However, some studies claim 
that they can be helpful in testing the efficacy of ho-
meopathy, too, if care is taken for its specific features 
(Mathie et al., 2018; Mathie et al., 2017). Arguments 
have also been made that, through them, scientism 
has been allowed to creep into medicine as an unsci-
entific pseudo-religious belief (Milgrom, 2021; Lough-
lin, 2021). Scientism in medicine can be a fatal error 
(Leggett, 1997).

The infamous “memory of water” controversy is linked 
with homeopathy (Pollack, 2013, ch. 2). However, the wa-
ter memory effect is also observed in physics with mag-
netic field-exposed water. Such water is found beneficial 
economically in several applications like descaling pipes 
and boilers, reducing the corrosion rate of steel, enhanc-
ing water evaporation, and cement hydration (Colic and 
Morse, 1999; Coey and Cass, 2000; Otsuka and Ozeki, 
2006; Upadhyay, 2017). In ecology, the water memory 
effect is visible as the impact of antecedent climate con-
ditions on current vegetation productivity (Seddon et al., 
2016; Ogle et al., 2015; Liu et al., 2018).  

Water (H2O), as conventionally known, cannot remember 
its experience. However, recent developments in water 
science show that its exclusion zone (EZ) phase (H3O2

-) 
can have this ability (Web ref. 1). However, it would be a 

short memory because of EZ’s molecular attrition. For a 
prolonged memory, the EZ would require a hydrophilic 
nanoparticle as a physical substrate to hold it in the form 
of interfacial water cover and be a partner in information 
storage (Upadhyay, 2017). 

Quantum electrodynamics theoretically supports the ob-
served existence of liquid water in two interchangeable 
phases: bulk water (H2O) and quantum coherence water 
(Del Giudice et al., 1988). Coherent interaction between 
the water electric dipoles and the ambient (vacuum) 
electromagnetic field generates the latter as the ordered 
structures in macroscopic domains (Del Giudice et al., 
1988). It has been identified with EZ water (Del Giudice 
et al., 2010).

These macroscopic water coherence domains validate 
the presence of special biological water as long perceived 
by Szent-Gyorgyi (1956, 1957). It led to “the dawn of a real 
quantum biology” (De Ninno et al., 2013). After Fröhlich’s 
work (1968, 1970, 1975), “What remains indisputable is 
that the quantum dynamics that are undoubtedly taking 
place within living systems have been subject to 3.5 bil-
lion years of optimizing evolution. It is likely that, in that 
time, life has learned to manipulate quantum systems to 
its advantage in ways that we do not yet fully understand” 
(McFadden and Al-Khalili, 2018).

Quantum electrodynamics, which studies the interac-
tions between electromagnetic fields and matter, is most 
suitable to understanding homeopathy (Manzalini and 
Galeazzi, 2019; Ho, 2014a; Ho, 2012, ch. 8; Smith, 2004; 
Tosi and Del Giudice, 2013). The size of a quantum coher-
ence domain has been calculated to be around 100 nm 
(Ho, 2014b; Ho, 2014c). It matches the size of a nanopar-
ticle–EZ shell (Upadhyay, 2017).

The direct action of a toxic substance on an organism is 
its primary or pharmacological action. Its secondary ac-
tion is the organism’s reaction to it. Homeopathic med-
icine is the best source of pure secondary action of an 
environmental stressor as the stressor’s primary action 
is nil because it is physically absent or nearly absent. 
Thus, the two-century-long clinical observations of home-
opathy are what the secondary action of environmental 
stressors can do biologically. Therefore, the unscientific 
homeopathy provides the scientific evidence of biologi-
cal activity of the secondary action of the environmental 
stressor. The mystery lies in complexity science. It sug-
gests “the laws of the whole cannot be deduced by dig-
ging deeper into the details” (Vicsek, 2002).
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Further, the world and its affairs are not deterministic 
(Kirschner et al., 2000). At nanoscale and below, even a 
precise measurement, say, of position is not possible. 
Thus, empirical knowledge and heuristics can suffice 
(Ball, 2008). Moreover, Brian Josephson (1992) suggests, 
“Nature is fundamentally elusive and may resist grasping 
by the methods of science. If we wish to come to terms 
with this resistance, then a shift in the direction of taking 
direct experience into account may be necessary for sci-
ence’s future complete development.” 

Thus, we may break the existing scientific impasse evo-
lutionary biology faces by changing our attitude. The 
impasse is, as Katsnelson et al. (2018) noted, though the 
physical principles create hope to develop an evolution-
ary biological theory, confusion looms on how to pro-
ceed further. To break this impasse, the present author 
makes an evidence-based suggestion that environmental 
stressors, especially elaborately evolved ones for their 
properties through their turbulent serial dilutions, could 
subtly lead to life’s evolution. This suggestion is based 
on self-organization, emergence, and elaboration in the 
physical framework of chaos/complexity and quantum 
field theory exploiting clinical observations of homeopa-
thy. Thus, an entirely new theory of biological evolution is 
developed. This theory answers the open question Hoff-
mann and Hercus (2000) raised: to what extent has envi-
ronmental stress contributed to evolution. Further, this 
theory complements contemporary evolutionary theory 
and hopefully compensates for its deficiencies. This work 
extends the previous contribution of the present author 
(Upadhyay, 2020), which suggested that the homeo-
pathic phenomenon could provide a genetically deeper 
therapeutic buffer than hormesis against environmental 
stressors and, thus, be a vital factor in the evolution of 
life.

Self-Organization, Self-Assembly,  
and Evolution 
Self-organization and self-assembly have been essential 
parts of evolution. One of the most fundamental and long-
lasting problems in biology has been the origin of physi-
cal forms and their functions (Karsenti, 2008). The hype 
of genes and their linear sequencing in a genome has 
already flopped in explaining the phenotypes and their 
molecular, cellular, and organismal function (Kirschner et 
al., 2000; Misteli, 2007). Instead, self-organization at the 
cell level is important and must be appreciated to explain 

genome organization and function principles. For the 
emerging new cell biology of genomes, it is a great chal-
lenge to overturn long-held dogmas (Misteli, 2007).

The philosopher Immanuel Kant (1724-1804) was perhaps 
the first one to define life as a “self-organized, self-repro-
ducing” process (Karsenti, 2008). He visioned life as the 
emergence of functions by self-organization, where ev-
ery part owes its existence and origin to that of the other 
parts. Thus, a complete living organ or organism emerges 
from the parts’ properties and the whole (Karsenti, 2008). 
Kant suggested that a new kind of science, “self-organi-
zation and emergence,” would be required to study how 
purpose and means are intricately connected (Karsenti, 
2008; Van de Vijver, 2006).

Self-organization is a physicochemical phenomenon of 
great importance. A system kept off equilibrium can self-
organize. It has been known for a long time. It was first 
discovered in chemistry and physics (Karsenti, 2008). Its 
observance in biology has brought living and non-living 
worlds closer after Friedrich Wohler first synthesized 
urea, an organic compound, in 1828 through inorganic 
reactions (Johnson and Lam, 2010). Thus, self-organiza-
tion has become a “general concept capable of unifying 
the animate and inanimate world” (Keller, 2005). 

Both self-assembly and self-organization describe pat-
tern formation mechanisms. Their importance in biology 
has been increasingly appreciated (Halley and Winkler, 
2008). Self-assembly is a non-dissipative structural order 
where no input of energy is required. Self-assembling 
systems like viruses and ribosomes are not resilient and 
adaptable (Kirschner et al., 2000). On the other hand, 
self-organizing systems are highly dynamic, i.e., adapt-
able. There is a constant flux of energy and material. 
Self-organization is a dissipative non-equilibrium order at 
macroscopic levels because of collective, nonlinear inter-
actions between multiple microscopic components. The 
interplay between intrinsic and extrinsic factors induces 
this order. The extrinsic factor invariably interacts with 
any self-organizing order with its template (Halley and 
Winkler, 2008). As such, guided self-organization is pos-
sible (Prokopenko, 2009). Self-organized structures, be-
ing dissipative, invariably decay once energy input ceases 
(Halley and Winkler, 2008). 

The self-organizing mechanisms are physical and, thus, 
unlikely to produce slow, incremental change. Therefore, 
natural selection should not have always built complex-
ity step by step (Kauffman 1993; Denton et al., 2003; 
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Karsenti, 2008); instead, it discovers complexity (John-
son and Lam, 2010). Thus, self-organization lies at the 
heart of the robustness and adaptability found in cells 
and organisms. Therefore, self-organization constitutes 
a fundamental basis for natural selection and evolution 
(Wedlich-Soldner and Betz, 2018).

Strong arguments support that natural selection does 
not cause evolution but is its consequence (Maturana and 
Varela, 1987; Kauffman, 1993; Varela, 1979). The concept 
of autopoiesis provides one such argument. Humberto 
Maturana and Francisco Varela developed the concept of 
autopoiesis (i.e., self-producing) as a definition of a living 
being to offer a unifying vision for biology (Razeto-Barry, 
2012). It is a cell-like pragmatic blueprint of life. It provides 
a conceptually clear definition of minimal life and links it 
logically “with related notions, such as self-organization, 
emergence, biological autonomy, auto-referentiality, and 
interactions with the environment” (Luisi, 2003). 

Maturana and Varela (1987, pp. 46-47) said: 

The most striking feature of an autopoietic system is 
that it pulls itself up by its own bootstraps and be-
comes distinct from its environment through its own 
dynamics, in such a way that both things are insepa-
rable.

Maturana and Varela developed their concept during the 
1970-80s in the RNA world-view of self-replication and 
Darwinian evolution in the nucleic acid mechanisms era 
(Luisi, 2003). Consequently, it could not attract sufficient 
attention. Now, when new interest in experimental cel-
lular models and system biology is increasing, and the 
importance of complexity theories is becoming more ap-
parent, autopoiesis is getting a reappraisal (Luisi, 2003; 
Podgórski, 2010).

Autopoiesis takes evolution as a natural drift of structural 
couplings between the organism and the dynamic envi-
ronment at the molecular level (Podgórski, 2010). This 
natural drift is determined primarily by the inner coher-
ence and autonomy of the living organism (Luisi, 2003). 
It causes adaptation and diversification of species. The 
evolution it causes is not entirely random, but one that 
suits most to the inner structure of the autopoietic unit 
(Podgórski, 2010; Maturana and Mpodozis, 2000; Matura-
na and Varela, 1987). As this autopoietic unit or the living 
organism is mostly water, water must first be understood 
to study evolution.

Water: The Mysterious Elixir of Life
Albert Szent-Gyorgyi expressed his sentiment about wa-
ter in his famous quote (Web ref. 2): “Water is life’s mat-
ter and matrix, mother and medium.” Thus, the role of 
water, the principal constituent of all living organisms, 
cannot be trivial in evolution. However, “No one really 
understands water. It’s embarrassing to admit it, but the 
stuff that covers two-thirds of our planet is still a mystery. 
Worse, the more we look, the more the problems accu-
mulate ... it is too anomalous, too strange” (Ball, 2008). 

Del Giudice and colleagues (2009) even questioned: 

Water is the most important constituent of all living 
organisms (70% of the total mass and 99% of all mol-
ecules). Other biomolecules, proteins, fats, sugars, 
vitamins, and salts, which are usually considered the 
only molecules playing a remarkable role in molecu-
lar biology, make up only 1% of the total. So, biologi-
cal activity is assumed to involve 1% of all molecules 
only. What is the role of water then? Is it possible that 
99% of all biomolecules are necessary only as a sol-
vent whereas the “really essential” biomolecules en-
act all productive activity?

Though water is a universal solvent, strangely, it kicks out 
almost everything at a hydrophilic surface, even solutes 
from it (Chai and Pollack, 2010). Such strange water found 
at a hydrophilic surface was named exclusion zone (EZ). 
It is highly self-organized water, and Pollack (2013) sug-
gested it as the fourth phase of water. Henniker (1949) 
reported finding a living organism’s surfaces coated up to 
hundreds of water molecule diameters by layers of pecu-
liar water exhibiting the properties of a “liquid ice.” As the 
conventional water theory could not understand such liq-
uid crystalline water, many scientists have been skeptical 
of it; but now several groups have independently verified 
its existence (Musa et al., 2013; Bunkin et al., 2013; Jabs 
and Rubik, 2014; Yakhno and Yakhno, 2018).

Can water have a memory of its past experiences? If yes, 
it cannot be for more than 50 femtoseconds for water 
(H2O) we understand conventionally (Cowan et al., 2005). 
However, water exposed to a magnetic field keeps this 
experience in “memory” for up to 200 hours (Coey and 
Cass, 2000). Water, as known conventionally, cannot be 
“magnetized.” So, many scientists are not ready to accept 
several independent research groups’ observations in fa-
vor of the magnetization of water. They think traces of 
magnetic impurities in water could be behind such state-
ments. 
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The truth, however, lies somewhere else. Pure water re-
ally cannot be magnetized in a vacuum. It can be magne-
tized only after its exposure to oxygen. Oxygen is neces-
sary for EZ water (H3O2

-) buildup as it is rich in oxygen. 
Thus, only aerated water gets affected by magnetic or 
electromagnetic fields, modifying its properties and func-
tions (Colic and Morse, 1999). This water magnetization 
can be studied scientifically with reproducible results 
(Otsuka and Ozeki, 2006). Comparing physical properties 
like viscosity, surface tension, evaporation rate, refrac-
tive index, and contact angle of “magnetized” water with 
those of EZ water showed that they are similar (Upad-
hyay, 2017). Therefore, it is fair to infer that only the EZ 
phase part of water gets “magnetized” and keeps the ex-
perience of magnetic field exposure in memory up to the 
reported period of 200 hours. The applied magnetic field 
may also promote the EZ buildup in the water as the am-
bient electromagnetic field does.

In UV-visible spectroscopy, the water that went through 
vortexing shows an absorption peak at around 270 nm, 
otherwise not observed. This peak suggests the forma-
tion of EZ water (Pollack, 2013, p. 179). Homeopathic 
medicines also exhibit such a peak (Elia et al., 2014). In 
homeopathy, one-third of the bottle must remain empty 
when giving violent strokes to the dilution (Kayne, 2006). 
Water mixed with air (oxygen) under pressure helps in 
EZ buildup. The negative charge acquired by substances 
moving against air also helps (Pollack, 2013, p. 180). 

Interestingly, homeopathic medicines prepared under 
reduced atmospheric pressure were less effective (Fish-
er, 2010). Water also cannot be “magnetized” in the atmo-
sphere of N2 and CO2 (Otsuka and Ozeki, 2006). Further, 
homeopathic medicines prepared in the atmosphere of 
N2 were therapeutically ineffective (Fisher, 1991). Now, 
one can understand why all this happens.  

Thus, while bulk water (H2O) cannot keep something in 
“memory,” its EZ phase is suitable to do so in the follow-
ing way: 

The structural lattice is essentially fixed. Oxygen and 
hydrogen atoms lodge at fixed positions within the 
lattice, and if any one of those atoms could get modi-
fied, that would constitute information. Modification 
possibilities abound: oxygen atoms have five possible 
oxidation states: -2, -1, 0, +1, +2. Hence the potential 
for high-density information storage is extraordinary 
(Web ref. 1).

Interestingly, Szent-Györgyi (1957), as far back as the 
1960s, observed that biologists could not distinguish be-
tween “animate” and “inanimate” substances because 
they neglected two matrices, namely water and electro-
magnetic fields without which these substances cannot 
perform any functions. Szent-Györgyi also noted that 
electrons are available on biological surfaces, and biology 
exploits their energy. He regarded the long-range order-
ing of water as a major pillar in the edifice of life. Gilbert 
Ling also thought similarly (Pollack, 2013, p. 34). 

Ling (1962) observed that intracellular water is different 
than intercellular water. He negated the dominant view of 
living cells as fluid-filled vesicles and the cell membrane 
pump theories. Instead, he developed the concept of na-
no-protoplasm and proposed the association-induction 
(AI) hypothesis as the theory of cell physiology. Nano-pro-
toplasm is taken as the “association” of auto-cooperative 
assemblies of molecules, atoms, ions, and electrons be-
ing “inductive” due to the presence of an electric charge 
on them. Ling (2007) described nano-protoplasm as the 
most basic unit of life. He was an intensely passionate 
advocate of the stacked dipole model of biological water 
(Pollack, 2013, p. 51). He observed that in the living state, 
all the major components exist in their closely associated 
low entropy state. While in the dead state, water and ions 
are largely liberated and live as free water and free ions, 
with a large entropy gain (Ling, 2012). Though neglected 
in the mainstream, the association-induction (AI) hypoth-
esis is the most appropriate theory of cell physiology 
that “attempts to formally describe and unify essential 
aspects of living phenomena” (Bagatolli et al., 2020). Dur-
ing the current boost in colloid and interface science, this 
theory becomes inevitable “to revisit central concepts of 
cellular biology without brushing aside the evident colloidal 
nature of the cell” (Bagatolli et al., 2020).

Much of the water in a cell is very close to one or another 
hydrophilic surface, and as such, most biological water is 
in the EZ phase (Pollack, 2001). This phase of water does 
not allow the presence of solutes. What, then, is the role 
of EZ water in the organism, in which it comprises the 
largest part?  

The first possible role of EZ water was in the origin of 
life (Pollack et al., 2009). The second possible role was in 
making the biological system more complex. The EZ do-
nates electrons that cause “slow water burning” or “wa-
ter respiration,” releasing free energy. This energy could 
convert carbon dioxide and nitrogen into organic com-
pounds (Voeikov and Del Giudice, 2009). The third impor-
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tant role of EZ water is probably in making “information” 
the possible leading player in biological activity/evolution 
over “matter” (Upadhyay, 2020). 

Therefore, water must be further studied. As Ling (2003) 
suggested, this study should be with a clear-cut theory 
based on the laws of physics that could predict the long-
range dynamic ordering of water molecules.

Water: Quantum Field Theory Explains 
Two Phases with Information Storage 
in Coherent Phase
Quantum field theory (QFT) is essential to explore the 
intrinsic properties of the universe. This theory sug-
gests the interaction of two separate physical systems 
through a quantized field that extends to another. This 
theory successfully describes the interactions between 
particles, between particles and fields, and even between 
fields. This theory was first developed as quantum elec-
trodynamics (QED) to study electromagnetic interactions, 
now a part of it. This theory has superseded quantum 
mechanics (QM) (Zee, 2010).

In quantum field theory, the difference between wave 
and particle mitigates as a particle is an excitation of the 
quantum field that fills all the space. Other differences 
such as substance and form, structure and function, and 
matter and information also vanish (Renati, 2020; Viti-
ello, 2001). Molecules themselves become ordered elec-
tromagnetic structures (Bischof and Del Giudice, 2013; 
Cosic, 1994; Cosic, 1997).

Dicke (1954, 1964) suggested that if the distance between 
two emitters is smaller than the wavelength of the light 
emitted, emission happens cooperatively, and the field 
between the emitters is coherent. Experiments have fully 
verified this idea (Crubellier et al., 1985). His additional 
suggestion of forming “electromagnetic cavities” in living 
matter is outstanding, as it helps to understand biomo-
lecular interaction dynamics involved with living organ-
isms (Li, 1992). Coherence causes self-organization (Li, 
1994) and bridges micro- and macro systems (Li, 1995).

Fröhlich (1968, 1970) proposed that quantum coherence, 
i.e., matter coupled with electromagnetic fields, plays a 
vital role in biological systems. Quantum coherence is the 
only known tool of physical phenomena that provides 
long-range, i.e., macroscopic, correlations out of the mi-
croscopic dynamics of elementary components (Vitiello, 

2012). Such microscopic quantum dynamics give rise to 
macroscopic dynamic properties, such as growth/forma-
tion, morphogenesis, bioenergetics, organization, and 
autopoiesis (Renati, 2020).

Del Giudice, Preparata, and Vitiello (1988) developed 
quantum field theory for liquid water as soft condensed 
matter. It suggests that interaction between the vacuum 
electromagnetic field and liquid water induces coherent 
excitations. It tunes water molecules’ fluctuations, giving 
rise to large aggregates of the mesoscopic size where all 
molecules oscillate in phase with a self-trapped electro-
magnetic field. These aggregates are called coherent do-
mains (Preparata, 1995). Coherent means all the constitu-
ents of the ensemble are fluctuating as oscillators in uni-
son at well-defined frequencies. Such domains are pres-
ent in liquid water, making it a two-phase liquid agreeing 
with its vibration spectra. However, the two phases of liq-
uid water are interchangeable. They produce a flickering 
landscape as if liquid water exists only in one phase, i.e., 
ordinary water (Bischof and Del Giudice, 2013). 

Ordinary phase water is based on short-range electro-
static forces. In contrast, the coherent phase water is 
based on long-range electromagnetic forces and identi-
fies with Pollack’s EZ water. Zheng et al. (2006) found the 
temperature of coherent, i.e., well-organized, water lower 
than that of less organized bulk water with which it was 
in contact. At low temperatures (T ≤ 200 K), the whole of 
the liquid water becomes coherent and thus has only one 
phase (Buzzacchi et al., 2002).

On a hydrophilic surface, such domains can enjoy a pro-
longed life as the energy gap for their thermal disruption 
is high enough to overcome at standard temperature 
and pressure. This high energy gap is due to the attrac-
tion of water molecules to the hydrophilic surface. Coher-
ent water expels everything, even a solute molecule, out 
of it because any such foreign material cannot resonate 
with the ensemble. Thus, solutes dissolve exclusively into 
the non-coherent fraction of water (Ho, 2014a; Bischof 
and Del Giudice, 2013).

The electromagnetic field plays an essential role in mat-
ter formation and its properties. The matter can be both 
inanimate and animate. Complex systems, such as eco-
systems, comprise them both. The electromagnetic field 
keeps the long-range, many-body correlation among the 
components. In general, the electromagnetic field is the 
primary tool of information storage and transfer in the 
living processes, as it is in modern technologies (Brizhik, 
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2011). It is a long-range messenger (Brizhik et al., 2011; 
Brizhik et al., 2009a) and behind the self-organization of 
an ecosystem (Brizhik et al., 2009b). The electromagnetic 
potential whose space-time derivatives give rise to the 
electromagnetic fields is sufficient on its own to store 
information. It remains present even in the absence of 
electromagnetic fields. It makes living organisms highly 
energy-saving as the production of the electromagnetic 
field demands energy. Thus, the physical variables re-
sponsible for correlation and biocommunication are not 
the energy but the electromagnetic field/potential and 
the phase of the system (Bischof and Del Giudice, 2013; 
Brizhik et al., 2009a; Smith, 1994; Trukhan and Anosov, 
2007). 

A quantum coherence domain oscillates with its natural 
frequency. As an ensemble, its components communi-
cate with each other via the phase of their fluctuations, 
including fluctuations of the quantum vacuum. Thus, the 
quantum vacuum plays a role in spreading information 
among components (Zeiger and Bischof, 1998). A quan-
tum coherence domain collects energy from the environ-
ment. Still, it lowers its entropy by keeping most of its 
water molecules in the excited state at 12.06 eV, just be-
low their ionization threshold at 12.60 eV, in the coherent 
oscillations. This lowering entropy makes the coherence 
domain an electromagnetic cavity that traps electromag-
netic fields in a well-defined frequency (Bischof and Del 
Giudice, 2013). Thus, this domain can store electromag-
netic signals that account for the so-called “memory of 
water” while it lasts (Ho, 2014a).

A coherence domain as an electromagnetic cavity cannot 
radiate energy (Bischof and Del Giudice, 2013). Never-
theless, it becomes a ready source of free electrons to 
carry out redox reactions, as Szent-Gyorgyi (1956, 1957) 
perceived long ago with biological water (Bischof and Del 
Giudice, 2013). A coherence domain attracts the same/
similar frequency biomolecules/nonaqueous molecules 
to resonate outside its surface. It supplies energy to them 
to carry out the required biochemical reactions. It also 
absorbs energy released in these reactions. This energy 
absorption changes the oscillation frequency of the elec-
tromagnetic fields trapped in it and thus its phase, chang-
ing consequently the molecular species that now get at-
tracted. In this way, a feedback-based biochemical chain 
reaction is developed by these non-diffusive dynamics 
(Bischof and Del Giudice, 2013; Brizhik et al., 2011).

Thus, the prevalent biochemical signal transmission 
model can be essential but insufficient. For example, bio-

receptors provide a static and mechanical approach sug-
gesting a biological response to being strictly local and 
linear, i.e., proportional to the stimulus. But, often, it is not 
true, and hence, a biophysical complement is required as 
described above (Bischof and Del Giudice, 2013). 

Electromagnetism provides a long-range field. This field 
may be responsible for recognizing macromolecules, 
such as enzyme and substrate, DNA and RNA, antigen 
and antibody, and different types of cells (Bischof and 
Del Giudice, 2013; Presman, 1970; Rowlands, 1988; Paul, 
1983). Cosic (1994) observed that molecules recognize 
their targets and vice versa by electromagnetic reso-
nance. Further, macromolecules sharing the same func-
tion share a common vibrational frequency (Ho, 2007). 

Collini et al. (2010) carried out spectroscopic measure-
ments on light-harvesting proteins isolated from marine 
cryptophyte algae. Their study revealed that distant mol-
ecules within the photosynthetic proteins were ‘wired’ 
together by quantum coherence for more efficient light 
harvesting. This study, published in Nature, confirms ex-
perimentally that long-range quantum coherence sus-
tains between molecules in complex biological systems, 
even at ambient temperatures.

Extreme Sensitivity of Coherent Water 
to the Environment
Circadian rhythm is present in nearly all life forms. It has 
been attributed to some genes and feedback loops. The 
scientists involved were honored with the 2017 Nobel 
Prize in Physiology or Medicine (Huang, 2018). However, 
what is behind these genes and feedback loops that ac-
counts for their existence? It is the spin of the Earth in 
front of the Sun, i.e., electromagnetism affecting coher-
ent water and influencing evolution accordingly.

After a prolonged study, Piccardi (1946, 1956, 1962) was 
the first to demonstrate conclusively that cosmic or envi-
ronmental events significantly change the physical prop-
erties of molecular systems suspended in liquid water. 
For example, changes in precipitation rates of colloids 
follow the time evolution of sunspots or other climatic 
events.  

Vegetable leaves and algae, which were biologically ir-
ritated through trituration to enhance their living dy-
namics, affected the physical properties of liquid water 
to which they were added. This water was found more 
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responsive to the environment than untreated water (Te-
deschi, 2010).

Voeikov and colleagues (Gurfinkel et al., 2001; Voeikov et 
al., 2010) detected drastic changes in photon emission 
from activated bicarbonate solutions coinciding with so-
lar and lunar eclipses and seismic activity occurring even 
very far away. These solutions contained suspended par-
ticles and thus were like colloidal solutions. The signifi-
cance of this observation is high as carbonates may be 
considered universal regulators of metabolism (Brizhik et 
al., 2011). 

In the above experiments, the suspended particles in wa-
ter were hydrophilic. Thus, the most significant aspect 
of these experiments was the obvious presence of the 
EZ, i.e., coherent water on the surface of the suspended 
particles. A coupling between the electromagnetic vector 
potentials, produced by the water coherence domains 
and those originating in the electromagnetic radiation 
produced by sunspots, cosmic events, terrestrial crust 
movements, or other atmospheric events, is the cause of 
the observed extreme sensitivity (Del Giudice et al., 2010). 
Thus, coherence domains are the natural receptors of the 
extra weak signals coming from afar (Brizhik et al., 2011). 
They can convert a tiny stimulus into a large response 
through resonance as a coherent system. Thus, even a 
trivial stimulus could affect a biological system.

Discovery of the Small Stimulus of  
Environmental Stressors as Potent 
Medicines in the Evolution of Mankind

The story of the discovery of environmental stressors as 
potent medicines is fascinating. Paracelsus was the first to 
declare that what makes a man ill also cures him in small 
doses. It was an anticipation of homeopathy (Web ref. 3). 
Paracelsus stated further, “No illness is that grave… that 
would not have its cure in a medicine” (Whitmont, 1993, 
p.1). The observations of Paracelsus were examples of 
the law of similars, i.e., “like cures like,” known since time 
immemorial (Fisher, 2010). 

Samuel Hahnemann (1755-1843) was an orthodox medi-
cal practitioner. He shifted his medical practice to be 
solely based on the law of similars (Haehl, 2003). Drugs 
he used can be identified as environmental stressors, 
which he diluted to reduce toxicity (Upadhyay, 2020). His 
early treatments can be taken as “hormetic” treatments, 

as the drug was still present in measurable quantity in 
the doses prescribed (Upadhyay, 2020). He noted that 
such diluted drugs acted better (or were more “potent”) 
when he administered them to patients in their homes, to 
which he traveled on a horse cart through bumpy streets. 
He got the idea to start diluting the source drug with vio-
lent strokes at each dilution level. To his astonishment, 
he found that the higher such dilution was, the more ef-
fective it was. He called this typical dilution process the 
“potentization” of the source drug as such dilution am-
plified its properties. A similar serial dilution but without 
strokes was therapeutically ineffective. A recent study 
based on patterns obtained from evaporating droplets of 
such dilutions agreed that the succussion of these dilu-
tions brings changes in them, and this change matters. 
Patterns were examined “by means of computerized im-
age analysis regarding grey level distribution, texture, 
and fractality” (Kokornaczyk et al., 2020). 

Hahnemann triturated a source-drug serially with lac-
tose if it was not soluble in water or alcohol. A 12-time 
serial dilution/trituration in centesimal scale (1: 99) cross-
es Avogadro’s limit. The processed drug so prepared is 
called “the medicine in 12C potency,” bearing the name 
of its source drug. Beyond this limit, there is hardly any 
chance of finding the source-drug substance in a dose 
administered to a patient. Hahnemann used such dilu-
tions up to 30C potency. Homeopathic practitioners often 
prescribe medicines in much higher potencies to obtain 
better results, usually up to 100,000C for many medicines 
(Vithoulkas, 1993, p. 165; Kent, 1986 reprint, p. 280). 

Homeopathic medicines’ source drugs are the substanc-
es through which life evolved and achieved its present 
form. They can be from any origin: minerals, animals, 
plants, magnetic fields, and electromagnetic radiation, 
including morbid secretions/parts from the diseased 
organism (Kayne, 2006, ch. 4). Emil von Behring was the 
first awardee of the Nobel Prize in Physiology or Medicine 
for “his work on serum therapy, especially its application 
against diphtheria, by which he has opened a new road 
in the domain of medical science....” (Web ref. 4). He ap-
preciated Hahnemann and credited homeopathy for his 
work (Bellavite et al., 2005; Coulter, 1994, pp. 96-98; Ull-
man, 2007, pp. 116-119).

A study compared the effectiveness and safety of specific 
sublingual immunotherapy to “non-specific” homeopath-
ic therapy to treat intermittent and persistent allergic rhi-
nitis. This study was published in a reputed journal of al-
lergy/immunology and found that homeopathic interven-
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tion did better (Filtchev and Dimov, 2010). Homeopathy 
is a highly individualistic therapy; the “specific” homeo-
pathic intervention per an individual patient’s symptoms 
would have been more helpful than such “non-specific” 
or general intervention of its medicine.

Hahnemann did clinical trials of a drug/medicine in a 
unique way. He administered the chosen drug in a non-
toxic material dose as well as in various high potencies to 
healthy volunteers. He carefully recorded the symptoms 
that developed. This typical clinical trial of the drug was 
termed drug proving. Hahnemann also collected symp-
toms developed in those who suffered accidental poison-
ing of the drug substance. Thus, observations were made 
carefully and systematically. In this way, Hahnemann 
explored all possible therapeutic characteristics of the 
medicine to prescribe it successfully to treat patients suf-
fering from similar symptoms (Hahnemann, 2013, ch. 4). 
Thus, he developed his theory on pure observations, not 
speculation (Whitmont, 1991, p. 32).

Many scientists have studied the physical (Bell, 2020b; 
Bellavite et al., 2014a; Smith, 2015; Smith, 2008; Schulte 
and Endler, 2015; Yinnon, 2020; Yinnon, 2018; Konovalov 
and Ryzhkina, 2014; Elia et al., 2014; Elia et al., 2012; 
Upadhyay and Nayak, 2011) and biological (Bell, 2020a; 
Bellavite et al., 2014b; Khuda-Bakhsh, 2014) properties 
of homeopathic dilutions and found them different than 
controls. The Nanoparticle - EZ Shell Model (Upadhyay, 
2017; Upadhyay, 2020), developed to describe and ex-
plain the working mechanism of such dilutions, is likely 
to complement such studies. A recent comparative study 
finds this model best to understand such a dilution as 
homeopathic medicine and as an agent causing hormesis 
(Ullman, 2021). This model can be instrumental to under-
standing evolution as hydrophilic nanoparticles are ubiq-
uitous, obviously with EZ water on their surface.

Nanoparticle-EZ Shell as Elaborately 
Evolved Environmental Stressor
Water-borne nanoparticles are ubiquitous. Their mini-
mal size, ranging from 1 to 100 nanometers, makes them 
highly mobile and chemically reactive. Such nanoparticles 
are central in buffering environmental systems, serving 
the dual role of limiting potentially toxic metal concentra-
tions while at the same time providing a supply of metals 
at levels that enable biochemical reactions to take place 
(Hartland et al., 2013). 

Turbulent serial dilutions of the environmental stressor 
happen spontaneously and contain nanoparticles. These 
nanoparticles often have some silica, a widespread min-
eral on Earth. Similarly, nanoparticles present in homeo-
pathic medicine are rich in silica. Silica leaches from glass 
container walls and can be present in impurities present 
in water (Upadhyay and Nayak, 2011). Thus, a homeo-
pathic medicine preparation simulates the serial turbu-
lent dilution of the same environmental stressor in the 
environment happening spontaneously. The difference is 
only in adopting a scale for dilution, a centesimal (1:99), 
or another scale to standardize the prepared medicine 
(Upadhyay, 2020).

How can such a dilution store information? The EZ can re-
member its experience. But it erodes naturally with time 
by combining a hydronium ion (H3O+) with the EZ struc-
tural unit (OH-), resulting in two water molecules (Pollack, 
2013, pp. 95-97). However, a steady-state is reached when 
EZ growth balances natural EZ attrition by absorbing in-
frared energy from the environment (Pollack, 2013, pp. 
95-97). Thus, any information stored with the EZ alone 
would fade away with time, perhaps within 200 hours; 
and so, the EZ alone cannot explain the prolonged shelf-
life of homeopathic medicine.

The quantum phenomenon becomes effective for small 
particles exhibiting strange and counterintuitive effects 
in their operations. For example, a hydrophilic nanoparti-
cle can act as an environmental sensor due to its dynamic 
structure. Further, water on its surface is irremovable at 
room temperature (Zhang et al., 2003). This information 
led to the idea that EZ, along with hydrophilic nanopar-
ticles as substrate, can explain the prolonged memory 
observed with homeopathic medicine if they could also 
address its nuances (Upadhyay, 2017).

Thus, the present author proposed “The Nanoparticle - 
Exclusion Zone (EZ) Shell Model” to explain the extraor-
dinary properties of a turbulent serial dilution of an en-
vironmental stressor and its working mechanism. This 
model covers the following critical observations of phar-
maceutical importance, which may also be helpful to un-
derstand evolution (Upadhyay, 2017):

• A simple dilution without succussions is devoid of 
therapeutic value. 

• A higher potency of a remedy often is more effec-
tive, covers more symptoms, and is longer acting 
than a lower potency.
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• Some therapeutically inert substances start acting 
as medicines at much higher potencies. 

• Higher potencies of an insoluble source-drug can be 
raised in liquid, in addition to solid form, from its 3C 
(or afterward) triturated state.  

• Initial potencies (up to 3C) of unstable source-drugs 
such as ammonium carbonate ((NH4)2CO3) and 
“magnetized” water cannot be kept for long, but 
their higher potencies have prolonged shelf-lives. 
Silver nitrate (AgNO3), up to 3C, must be protected 
from light.

This model has enough theoretical support and has been 
successful in its purpose (Upadhyay, 2017; Upadhyay, 
2020; Ullman, 2021). Its robustness is evident. It easily 
explains two formidable challenges: First, homeopathic 
medicines, despite being in extreme dilution, are not as 
sensitive to impurities as they should be because the EZ 
shell would not allow almost anything in. Also, it is an 
emergent of the chaotic process. An emergent is rela-
tively insensitive to perturbations or errors (De Wolf and 
Holvoet, 2005). Secondly, if stored correctly, it has an un-
limited shelf-life. It could be so because, as Zhang et al. 
(2003) observed, water is highly polar and cannot be re-
moved from the surface of the hydrophilic nanoparticle 
at room temperature. Further, among the polar liquids, 
water forms the thickest EZ layer at the hydrophilic sur-
face (Chai and Pollack, 2010).

This model suggests that up to 3C potency, the source-
drug information is extracted in condensed form by 
nanoparticles and EZ shells. This information extraction is 
possible due to nanoparticles’ surface structure and sur-
face energetics. Their surface is prone to adsorption and 
doping, and even surface imprinting is possible (Cumbo 
et al., 2013). Further, their surface is vital (Mudunkotuwa 
and Grassian, 2011). 

This model suits both particle-like and wave-like nature 
because the size of the nanoparticle-EZ shell is in the na-
noscale. However, in quantum field theory, such differen-
tiation fades away. The uncertainty relationship suggests 
as follows:

ΔN ΔФ ≥ h 

Where N is the number of quanta, i.e., the atoms or mole-
cules for the matter field, Ф is the field’s phase (or rhythm 
of oscillation), and h is the Planck constant (Del Giudice 
et al., 2010). 

If N is well defined, Ф will become undefined. Then the 
model would become more particle-like or atomistic. If Ф 
is well defined, N will become undefined. Then this model 
would describe an open system; more a wave-like nature 
described better by a field. 

Iteration constitutes the creation of information as it am-
plifies the differences (Green, 1991). In raising the po-
tency, the EZ present on the “seed” nanoparticles spreads 
in the whole solution during succussions. This spreading 
may “spread” the information the EZ carries to the whole 
of the solution. Thus, iterations, i.e., potentization, can be 
carried out to advantage until all information content is 
evolved enough to be fully “decipherable” to biological 
systems. It is the elaborative evolution of information 
(Upadhyay, 2017). Thus, nanoparticle-EZ shells in turbu-
lent serial dilution of an environmental stressor/homeo-
pathic medicine can be suggested as elaborately evolved 
environmental stressors. Stochastic resonance amplifies 
weak signals taking energy from the noisy background 
(Bell, 2020a; Sejdić and Lipsitz, 2013; Gammaitoni et al., 
1998). It is all within the purview of self-adaptive complex-
ity /chaos theory. This theory is for relationships, itera-
tions, and emerging patterns (Web ref. 5). 

Molecules may generate, through electromagnetic emis-
sions, an electromagnetically induced geometrical “tem-
plate” to represent their group activity (Frazer and Frazer, 
1987). In nature, the emerging patterns are often self-
similar forming fractals. Fractals are just the consequence 
of the sequence of underlying nested quantum coherent 
dynamics (Vitiello, 2008). They belong to dissipative sys-
tems and squeezed coherent states and so are precise. 
They are ubiquitous, so quantum coherence is ubiqui-
tous (Vitiello, 2012). Quantum coherence is involved with 
turbulent serial dilution, as happens in the environment/
pharmacy. If the ambient (vacuum) electromagnetic field 
is blocked, such dilution does not produce biologically ef-
fective preparations. Many have observed it (Montagnier 
et al., 2015; Konovalov and Ryzhkina, 2014; Ryzhkina et al., 
2011). 

The present author infers that quantum coherence is in-
volved in the evolution of information about a substance 
and its storage in nanoparticle-EZ shells as an information 
fractal. Therefore, different potencies of medicine may be 
taken as different information fractals of its source sub-
stance. How can an information fractal be a better player 
in evolution than matter?
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Elaborately Evolved Stressor Versus 
Stressor: Superiority of Substance-Spe-
cific Information over Substance 
Environmental stress can be characterized as a force 
that shapes adaptation and evolution in changing envi-
ronments, and thus, is a property of both the stressor 
and the stressed (Bijlsma and Loeschcke, 2005). The role 
of stress or stressor in evolution has been a subject of 
study (Bijlsma and Loeschcke, 2005; Hoffmann and Her-
cus, 2000). However, the existence of elaborately evolved 
environmental stressors and their possibly more influen-
tial role in evolution has now been proposed (Upadhyay, 
2020). 

The simple-looking turbulent serial dilution or trituration 
of a substance can make a big difference in the proper-
ties of a dilution so prepared. Incredibly, this way, some 
inert substances like silica, sepia, and lycopodium evolve 
into potent medicines, i.e., stressors. After around 30 it-
erations on a centesimal scale, they start exhibiting me-
dicinal properties and become excellent medicines at 
very high potencies. Similarly, some dietary substances 
become excellent medicines, i.e., stressors, especially at 
very high potencies. In this regard, common salt, i.e., so-
dium chloride, as medicine has brought much ridicule to 
homeopathy. Still, at the same time, it has won the favor 
of many, too, who saw or experienced the effect them-
selves. This dichotomy occurs because the secondary 
action drawn from an elaborately evolved form of such 
a common dietary substance can really make a healthy 
person sick and can heal patients suffering similarly 
(Kayne, 2006; Kent, 1990 reprint; Hahnemann, 2013 edi-
tion, ch. 4).

Similarly, three noble gases, namely helium, neon, and 
argon, were recently potentized and proved for medicinal 
properties. Surprisingly in potentized form, they became 
unique medicines and are now used in clinical practice 
(Sherr, 2012; Sherr, 2013). As noble gases are chemically 
inert, homeopathic medicines are unlikely to act through 
direct chemical interactions, nor do they have such chem-
icals to interact.

Lithium and sodium’s spectral “signatures” were found 
present in low-temperature thermoluminescence of 
ultra-high dilutions of lithium chloride and sodium chlo-
ride, respectively prepared with violent strokes at each 
dilution level (Rey, 2003). Some scientists even claimed 
that the dilution degree (potency) as well as the source-
drug of homeopathic medicine, which is hardly present in 

it, can be identified through delayed luminescence study 
of the medicine. The signals detected were photons of 
coherent quantum character (Lenger et al., 2014).

The electromagnetic nature of the biological dynamics 
and the central role of water in it is evident from fantas-
tic work led by Nobel laureate Luc Montagnier and col-
leagues. They observed that serially diluted and vortex-
agitated bacterial DNA sequences in water emitted low-
frequency (500–3000 Hz) electromagnetic signals above 
a dilution threshold. Further dilution of this solution with 
agitation instead increased the intensity of the electro-
magnetic signals. It could happen essentially when the 
very-low-frequency ambient electromagnetic field of a 
few Hz was present. No signals were detected when this 
ambient field was blocked by shielding the sample by 
mu-metal, or the amount of water was below the critical 
threshold. Thus, the ambient electromagnetic field and 
water are essential components for this phenomenon 
(Montagnier et al., 2015; Konovalov and Ryzhkina, 2014; 
Bischof and Del Giudice, 2013; Ryzhkina et al., 2011).

Montagnier and colleagues observed further that these 
signals affected the pure water, kept in another vessel at 
much distance, including nanostructures present in the 
water. The effect was such that when the primary chemi-
cal components of DNA were added to this water, the 
original DNA sequences were retrieved. These signals, 
as explained theoretically, could induce a space-time dis-
tribution of the phase. This phase, in turn, could induce 
the electromagnetic potential in the pure water kept at a 
distance. This potential, in turn, could drive the formation 
of the original DNA sequences once the necessary bio-
molecules were supplied (Montagnier et al., 2015; Bischof 
and Del Giudice, 2013; Montagnier et al., 2011).

Similarly, Elia et al. (2012) reported that the pure water 
samples kept close to the extraordinarily diluted and 
agitated solutions followed them and thus altered over 
time. According to them, these alterations happened due 
to electromagnetic emission by these solutions. 

In a prolonged and multicenter study, Endler et al. (2015) 
experimented with thyroxine (tetra-iodo-thyronine so-
dium pentahydrate) in the metamorphosis of highland 
amphibians. They diluted thyroxine with violent strokes 
at each dilution level up to 1:1030. Such an extreme di-
lution would not have any molecules of thyroxine left in 
it. Nevertheless, Endler et al. (2015) repeatedly observed 
that when they added it to the basin of water where the 
experimental animals were, as well as when they hung 
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it sealed in glass vials in this basin of water, it affected 
animals similarly in both cases. For example, the climbing 
activity of juvenile frogs was affected.

Thus, physical sciences become essential to explore the 
observed phenomena. Nature has four known fields (or 
forces): the strong, the weak, the electromagnetic, and 
the gravitational. While the strong and the weak fields are 
the short-range nuclear fields, the gravitational field be-
comes apparent only with enormously massive bodies. 
Thus, the only option left is the electromagnetic field. Fur-
ther, as the organism is made of charged particles in mo-
tion, this field must be a part of the organism. Moreover, 
the quantum vacuum has been increasingly understood 
to be the central fundamental entity on which the physi-
cal description of reality is based (Zeiger and Bischof, 
1998). Thus, quantum field theory best suits understand-
ing the observed phenomena. 

An EZ can hold information possibly through coding by 
removing oxygen atoms from its hexagonal lattice with-
out impairing its structural integrity (Pollack, 2013, pp. 
62-63). As such, a nanoparticle–EZ shell, much like an 
atom or molecule, may radiate characteristically, pass-
ing the information it contains. It would be an extremely 
particulate or atomistic view of reality in quantum field 
theory. “This means that when we focus on the atomic 
structure of matter it loses its coherence properties and, 
vice versa, when we examine the phase dynamics of the 
system its atomic structure becomes undefined” (Del Giu-
dice et al., 2010). 

Otherwise, the nanoparticle-EZ shell as a quantum coher-
ence domain is like Dicke’s electromagnetic cavity. It can-
not radiate energy/photons directly. However, the bio-
molecules or nonaqueous molecules excited by it on its 
periphery by supplying energy can emit biophotons. Bio-
photons can carry phase-based bio information (Bajpai, 
2007; Van Wijk, 2001). Thus, the organism may receive 
this apparent radiated information directly at the higher 
level of its organizational hierarchy. Therefore, it would 
be more effective than its source substance, as observed 
with homeopathic medicines (Upadhyay, 2020). It is real-
ized that medicine in a higher potency, i.e., more iterated, 
often works from the higher level of the organizational 
hierarchy of the patient, so for better results, potency 
should be chosen accordingly (Kent, 1986 reprint).

Biophotons belong to squeezed quantum states, i.e., least 
Heisenberg’s uncertainty, and, thus, have precise infor-
mation (Bajpai, 2007). Gurwitsch called them “embryonal 

or mitogenetic radiation” (Beloussov et al., 1997). It is an 
ultraweak electromagnetic broad-band (200–800 nm) ra-
diation emitted by practically all living organisms (Bischof 
and Del Giudice, 2013; Popp et al., 1994; Bischof,1995). 
Pietak (2012) observed, “The proven existence of endog-
enous EM radiation would revolutionize the biological sci-
ences by introducing a radically new mechanism underly-
ing morphogenesis.” 

Further, the coherent/EZ water is also a source of super-
conducting protons present outside of its domain. These 
protons can cause rapid intercommunication within the 
body consuming a little energy (Ho, 2014b; Bischof and 
Del Giudice, 2013). Thus, the quantum coherent phase of 
water is “the means, medium and message of life” (Ho, 
2014b).

The coherence domain must draw energy continuously 
from the environment for being dissipative. Water is 
an excellent absorber of infrared radiation, particularly 
at a 3,000 nm wavelength. The other possible source 
for continuous energy supply is the quantum vacuum 
(Montagnier et al., 2015; Bischof and Del Giudice, 2013; 
Montagnier et al., 2011; Upadhyay, 2002). As the Lamb-
shift or the Casimir effect (Casimir, 1948) shows, the 
quantum vacuum can exchange energy and momentum 
with the matter. It also must play a role in preserving in-
formation in the coherence domain. In the absence of its 
field, turbulent serial dilution of a stressor becomes like 
a simple, i.e., unagitated, dilution without any extraordi-
nary properties (Ryzhkina et al., 2011; Montagnier et al., 
2015; Konovalov and Ryzhkina, 2014). 

Information plays a vital role in the success of living organ-
isms (Glattfelder, 2019; Polani, 2009; Fels, 2009). Theories 
and experimental evidence on electromagnetic cellular 
interactions are continuously accumulating (Cifra et al., 
2015; Cifra et al., 2011; Van Wijk, 2001). A growing body 
of evidence suggests that the molecular mechanism of 
life emits and absorbs photons (Web ref. 6). Fels’s (2009) 
study strongly supports “a cellular communication sys-
tem, which is different from a molecule-receptor-based 
system and hints that photon-triggering is a fine tuning 
principle in cell chemistry.” Nevertheless, how can the 
weak intensity emission be detected by cells in a noisy 
electromagnetic background (Kučera and Cifra, 2013)? 

A recent experimental study hints at the link between 
biophotons and the emergence of quantum coherence 
through diffusion entropy analysis (Benfatto et al., 2021).
Further, after observing short quasi-periodic bursts in 
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photon radiation from fish and frog eggs, a study claimed 
that the communication mechanism could be similar to 
exchanging binary encoded data in the computer nets via 
noisy channels without being affected. Moreover, the fish 
egg radiation data suggested that the information encod-
ing is like the digit-to-time analog algorithm (Mayburov, 
2012). The DNA, however, cannot be expected to be cod-
ed for the full complexity of life. Further, the genetic code 
on its own appears to be an output of coherent dynamics 
(Vitiello, 2014). Moreover, biological information can be in 
the configuration rooted in relationships. These relation-
ships are not “invariants and depend on the context, the 
history and the specific perceiver” (Renati, 2020). 

Therefore, the present author infers that coherent wa-
ter’s peculiar property makes substance-specific informa-
tion important and more vital than the substance itself. 
Nanoparticle-EZ shells as agents seem to strengthen this 
phenomenon. They could lead to biological evolution 
utilizing environmental stressors in the buildup so that 
the organism could be compatible with the stressors. Na-
ture could do so as it can handle information more con-
veniently than matter. While matter can act on contact, 
information can work subtly, from a distance, even when 
too feeble. Information can evolve and can be transferred 
with ease. It can be communicated directly to a higher 
level in an organism’s organizational hierarchy, making it 
more effective. Thus, nature could prefer it over matter in 
biology and evolution. The toxic Earth could convert itself 
into mother Earth through morphogenesis that utilizes 
information the most.

Biological or Morphogenetic Field:  
Evanescent Electromagnetic Field with 
Feedback-based 4-Dimensional  
Bio-architectural Information
Morphogenesis is the coming-into-being of living organ-
isms (Coen, 2012). The electromagnetic fields and radia-
tion play a leading role in morphogenesis (Renati, 2020; 
Bischof and Del Giudice, 2013; Levin, 2012; Rouleau and 
Dotta, 2014; Bischof, 1994). Goodwin (1987, 2020 reprint) 
and Goodwin et al. (1987) have argued strongly in their 
favor since the 1980s that they cannot be overlooked in 
biological operations. Still, their role is often ignored for 
the more visible chemical signaling and, to some extent, 
tensile forces in modern developmental biology (Levin, 
2003). 

The morphogenetic field is perceived as information-
bearing global patterns that guide growth and form. It 
explains morphogenesis, both experimentally and con-
ceptually, while the genetic mechanisms have failed to 
do so (Thorp, 2021; Levin, 2012). “The presence of form is 
hidden in a maze of cellular and molecular theories which 
explain how this supra-physical organizing entity medi-
ates its effects” (Thorp, 2021). 

Physiologically patterned electromagnetic fields expo-
sure changes rat morphology during the perinatal period 
(St-Pierre et al., 2007; St-Pierre et al., 2008). Further, by 
delivering precise bioelectrical signals, Levin and col-
leagues (Levin, 2012; Web ref. 7) could make planaria 
flatworms grow two fully functional heads or two tails 
instead of one. In subsequent rounds of regeneration, 
these flatworms remained as such without needing fur-
ther manipulations. Levin (Web ref. 7) observed, “Surpris-
ingly, this permanent change in anatomy is produced not 
by editing the worms’ genes but by targeting a different 
aspect of biology that is attracting renewed attention af-
ter being overlooked for nearly a century: bioelectricity.”    

Evolutionary implications of this observation are appar-
ent with identical DNA sequences in “the normal 1-head-
ed worms and yet have radically different behavior and 
body-plan architecture” (Levin, 2012). It demonstrates 
that biophysical, epigenetic aspects may play an essential 
role in evolution (Levin, 2012).

A bioelectric potential exists between the inside and the 
outside of a cell. As soon as this potential collapses, the 
cell is dead. Further, the bioelectric potential is not just 
a by-product of living but a medium that cells exploit 
to communicate with each other and the environment, 
forming “networks that are much more than the sum of 
their parts.” Thus, Levin has concluded that bioelectricity 
is “the literal spark of life” (Web ref. 7). Like a battery, the 
EZ water can provide an “influx of energy currents into 
the interior regions of the cell to drive its metabolic pro-
cesses” (Thorp, 2021). 

Morphogenetic fields carry positional information “to 
integrate cell activity into a system-level patterning pro-
gram enabling cells and tissues to discern their location 
relative to each other within a complex 3-dimensional 
structure” (Levin, 2012). Further, it should have a “prepat-
tern – a scaffold that serves as a template (to some level 
of detail) for the shape being assembled or repaired” 
(Levin, 2012). 
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An organism is an ensemble of quantum coherence do-
mains and thus, is in a state of supra-coherence. This su-
per coherence provides a holistic nature to the organism, 
mostly water in the EZ, i.e., coherent phase. The non-dif-
fusive dynamics offered by quantum coherence domains 
at their periphery are particularly important for a grow-
ing organism. Such domains attract a lot of molecules 
to their surface through the field already formed within 
them. This frequency-based attraction is not random and 
happens in a highly coordinated way and is thus free of 
biochemical mistakes. Apparently, besides three spatial 
dimensions, it brings in the time dimension to be honored 
in the buildup. Though the electromagnetic field is long-
range, it falls off exponentially beyond the electromag-
netic cavity, i.e., the coherence domain. This evanescent 
electromagnetic field is responsible for all these activities 
and can be termed the morphogenetic field (Bischof and 
Del Giudice, 2013).

Thus, more than bioelectricity or even quantum mechan-
ics (QM) would be required to help answer the question 
Levin (2011, 2012, Web ref. 7) has raised: 

Beyond protein and gene regulatory network profil-
ing, how is patterning information stored and pro-
cessed in dynamic physiological networks of biologi-
cal systems so that they can behave adaptively, build 
large functional structures, and resist challenge? 

QM ignores quantum fluctuations and the interaction be-
tween the matter field and the electromagnetic vacuum 
field (Ho, 2015). It does not provide the proper mathe-
matical formalism to study the living matter. Further, it is 
not helpful to describe phase transitions (Vitiello, 2001; 
Vitiello, 2012). Quantum field theory, in which quantum 
electrodynamics is a part, however, can help. Thus, quan-
tum field theory developed for water, the matrix of life, 
should be applied to understand patterning information, 
its storage, and processing in biological systems. How-
ever, this would address just the tip of the iceberg. As 
already described, underneath the incredible phenom-
enon of the environmental stressor’s information-pat-
tern evolution is hidden in its turbulent serial dilutions. 
It could play its subtle role in making life possible in a 
hostile environment. If it is ignored, the present author 
realizes, neither morphogenesis nor evolution can be un-
derstood correctly and as a whole. 

Environmental Stressor’s Subtle Role  
in Evolution as Promoter of  
Growth/Repair
Hahnemann died in 1843, much before Darwin’s theory 
of evolution in 1859. Thus, we need to see the homeo-
pathic phenomenon in the broader context of evolution/
adaptation to understand it better (Upadhyay, 2020; Bell, 
2020a; Bell et al., 2015). During drug proving, the symp-
toms developed in healthy persons are their adaptive re-
sponses to the drug (environmental stressor). Similarly, 
symptoms a patient exhibits are his adaptive responses 
to a morbific stressor from which the patient is suffer-
ing. The person’s holistic adaptive responses (general 
symptoms for which the person describing them uses 
the word “I”) are more critical in selecting a remedy 
than the response experienced with any body part (lo-
cal symptoms for which the person describing them uses 
the word, “My”). The former denotes a higher degree of 
adaptation than the latter (Upadhyay, 2020). Surprisingly, 
Hahnemann realized this empirically at the end of the 
18th century during his medical practice. He made emer-
gence a central part of homeopathy’s philosophy in the 
sense that a patient as a whole is more important than 
the patient’s symptoms/disease (Hahnemann, 2013, ch. 
1). 

Self-organization and natural selection are fundamental 
forces that have shaped the natural world (Glancy et al., 
2016). Self-organization is a physicochemical phenom-
enon of great importance. It creates order out of chaos 
and turbulence. It forms functional units at the subcel-
lular, cellular, tissue, and organismic levels and is at the 
core of biological processes (Saha and Galic, 2018). 

Self-organization is typically defined as the evolution of 
a system into an organized form without external pres-
sures (Prokopenko, 2009). However, the biological system 
is permanently coupled with the external environment 
(Renati, 2020; Maturana and Mpodozis, 2000; Maturana 
and Varela, 1987). Thus, life would have been compelled 
to respond or react to environmental stressors. As all 
self-organized systems are thermodynamically open and 
immersed in local environments, they are “constrained 
in some way by external templates” (Halley and Winkler, 
2008). Thus, self-organization is the manipulative ability 
of the system to stabilize its structure and/or function in 
response to external circumstance/fluctuation, and so, it 
is adaptive (Banzhaf, 2009). It can be guided or directed 
(Banzhaf, 2009; Prokopenko, 2009). 
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The concept of autopoiesis also favors the organism’s 
continued “cognitive” interactions with its environment 
during its life and evolution. However, the accepted 
changes are determined by the internal structure of the 
organism itself. As such, under erratic environmental dy-
namics, evolution is a natural drift. It is determined pri-
marily by the inner coherence and autonomy of the living 
organism to compensate for a given perturbation (Luisi, 
2003; Maturana and Varela, 1987). 

Brassard and Lutolf (2019) could manipulate stem cell 
self-organization to build better organoids. They realized 
that the self-organization was actually “directed” and, 
thus, could be exploited to produce organoids that re-
semble native tissues. It strengthens the idea that whole 
organs could be reproduced in vitro. It would “revolution-
ize tissue engineering and will surely transform regenera-
tive medicine” (Brassard and Lutolf, 2019). 

The organism is like a giant dynamic super-coherent liq-
uid crystal (Ho et al., 2006). It is made up of nested and 
interwoven quantum coherence domains (Bischof and 
Del Giudice, 2013; Vitiello, 2008). Emergence is ubiqui-
tous and helps to adapt (Crutchfield, 1994). The present 
author suggests that the best defense against the stress-
ors of this toxic Earth would have developed when life 
evolved following or adapting to them, as much as pos-
sible, for their properties, even making them an integral 
part of the organism itself. As such, natural selection may 
better be described as the most cooperative organism 
thrives (Voeikov, 2015; Axelrod and Hamilton, 1981). As 
an extension of the previous work (Upadhyay, 2020), the 
present author perceives the following developments 
could happen:

Life seems to have originated in the simplest form 
in the quantum coherence state. This development 
could happen through the immutable physical tools 
of electromagnetism, quantum coherence, self-or-
ganization, and emergence with water as its matrix. 
Quantum coherence created stability in the organ-
ism, i.e., homeostasis. A stressor tried to disturb the 
coherence, and thus, harm the organism. The organ-
ism, a self-organized system, overcompensated for 
harm by its growth in defense under guided/con-
strained self-organization. It is hormesis. However, 
this growth led to the organism’s increasing complex-
ity and vulnerability to stressors, i.e., diseases. The 
nanoparticle-EZ shells as quantum coherence do-
mains bore a stressor’s 4-dimensional geometrical in-
formation templates with a characteristic frequency. 

The evolving organism could attract nanoparticle-EZ 
shells with similar frequency electromagnetic fields 
and acquire information through their evanescent 
electromagnetic field interactions. Gradually, over 
time and even generations, the evolving organism’s 
domain frequencies could come closer to that of the 
nanoparticle-EZ shells, leading to a better phase-lock-
ing of their evanescent electromagnetic fields. Thus, 
the organism could get the information with full geo-
metrical details related to this stressor for its further 
growth. Alternatively, the nanoparticle-EZ shells could 
attract similar frequency biomolecules and non-
aqueous molecules and supply energy to excite them 
to emit biophotons.  These biophotons could possess 
the stressor-specific information nanoparticle-EZ 
shells bearing to carry out morphogenesis. Thus, by 
guiding self-organization, the environmental stressor 
could carry out morphogenesis to lead to evolution, 
reducing the organism’s vulnerability.

Adaptation of any form is encoded in the genome (Sthijns 
et al., 2016). Nanostructures present in the homeopathic 
remedy can cause adaptation (Bell et al., 2015). Adaptive 
changes in the organism are induced as “salient, low-level 
danger signals to the biological stress response network. 
Activation of stress response effectors, including heat 
shock proteins, inflammasomes, cytokines and neuroen-
docrine pathways, initiate beneficial compensatory reac-
tions across the interconnected networks of the organ-
ism as a complex adaptive system” (Bell and Schwartz, 
2013). Further, homeopathic medicine can modulate cell 
defense response network constituents involving “gene 
expression, cytokine release, cell signaling, and cell stress 
mediators. Once triggered, nonlinear endogenous ampli-
fication processes facilitate evolution of the therapeutic 
response over time” (Bell et al., 2015). 

Taking a non-reductionist approach, the present author 
suggests the working mechanism of a turbulent serial di-
lution of an environmental stressor/homeopathic medi-
cine could be as follows: 

An organism falls sick when, due to some stress/a 
stressor, the coherency of quantum coherence do-
mains gets vitiated in phase and frequency. In acute 
disease, the organism dies or recovers on its own, de-
pending on whether the vitiation in oscillation of the 
constituents of the quantum coherence domains  is 
beyond or within the damping limit to reach the origi-
nal state. But, if the supra-coherence of the organism 
gets vitiated, the disease becomes chronic. It will not 
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get cured on its own and will take longer to get rid of 
and perhaps more than one remedy in succession.

The vitiated domains of the sick would attract 
nanoparticle-EZ shells of the matching frequency ad-
ministered as the remedy. The near resonance be-
tween the two would transfer energy to the vitiated 
domains. It would increase the vibrating amplitudes 
of the constituents but within limits as frequencies 
are similar but not the same. Thus, an initial aggra-
vation and returning of the old symptoms, especially 
in the chronic case, are possible in the recovery of 
the sick organism. The coupling between the evanes-
cent electromagnetic fields of the vitiated domains of 
the organism and that of the nanoparticle-EZ shells 
can transfer stressor-specific information to the viti-
ated domains for their recovery. Biophoton emission 
from the nanoparticle-EZ shells may also do this job. 
Thus, the so-called law of similars could come into 
existence.

The observation of Johnson and Lam (2010) that life is 
made up of the same substances as the inorganic world, 
and its processes are also often the same as the natural 
world supports the above suggestions. Thus, evolution 
could develop the organism utilizing the hostile environ-
ment in the buildup through compromised self-organi-
zation. Therefore, evolution could soften the adversary 
and even convert it into a beneficiary as a promoter of 
growth and repair. It is as if an elixir could emerge from 
poison. It is much like Schrödinger’s observation (2013 
reprint, ch. 1) that order emerges from disorder. Still, can 
something differentiate between animate and inanimate 
substances? 

The Vital Force: Science’s Renewed  
Interest in an Abandoned Concept

Science has discarded the concept of vital force. However, 
evolutionary biologist Ernst Mayr (1904-2005) found this 
concept’s logic faultless. He was especially impressed by 
the arguments of Hans Driesch (1867-1941) (Mayr, 2002; 
Mayr, 1988).

Since ancient times, people have known that nature 
possesses healing power (Logan and Selhub, 2012). The 
damaging primary pharmacological action of a stressor 
and the organism’s beneficial reaction to it appears beau-
tifully in the statement of German philosopher Friedrich 

Nietzsche: “That, which does not kill us, makes us stron-
ger.”

To explain the healing power of nature, Hahnemann used 
the theory of vitality or the vital force, which was preva-
lent during his time, as was the Hippocratic vis medicatrix 
naturae (Teixeira, 2020; Waisse and Bonamin, 2016). He 
defined health, disease, and cures as the normal, abnor-
mal, and recovered functioning, respectively, of the vital 
force unique to life (Waisse and Bonamin, 2016). Further, 
“Vitalists represented a holistic tradition; they were not 
willing to accept purely mechanical interpretations of bio-
logical phenomena. The discussion between holistic and 
mechanistic scientists resulted in the development of 
modern self-organization theories, such as system, net-
work, and chaos theory” (Teut, 2001).

Thus, the “unscientific” vital force theory, one of the signif-
icant reasons to discredit homeopathy, is now attracting 
a critical view considering current knowledge (Milgrom, 
2020; Teixeira, 2020; Waisse and Bonamin, 2016; Teut, 
2001). Kirschner et al. (2000) wondered how the organ-
ism exhibits robust physiology and embryology despite 
potentially non-deterministic statistical operations. They 
suggested that it is due to “vital forces.” They emphasized 
that ultimately this robustness, i.e., “vital forces,” would 
have to be understood scientifically. They insisted “to 
move beyond the genomic analysis of protein and RNA 
components of the cell (which will soon become a thing 
of the past) and to turn to an investigation of the ‘vitalis-
tic’ properties of molecular, cellular, and organismal func-
tion.” 

Quantum coherence may explain laser-like precision 
as observed in biological operations. In a live organism, 
quantum coherence domains represent the unity of mat-
ter and the electromagnetic fields, constituting cell func-
tioning in a typical way as if the vital force exists. Thus, 
living matter differs from inert, non-living matter from 
its unique active properties (Bischof and Del Giudice, 
2013). Therefore, the term machine is highly inappropri-
ate for biota, and Descartes’ philosophy that an organ-
ism is a machine is inadequate. However, the differences 
between the two are declining with advancements in sci-
ence and technology as self-organization is common if 
the latter is also dissipative and organic compounds can 
be synthesized from inorganic ones. Bongard and Levin 
(2021) cautiously bridge the two as, “At stake is a most 
exciting future: where deep understanding of the origins 
and possible embodiments of autonomy help natural 
and synthetic systems reach their full potential.”
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Thus, the observations made in this paper strongly sug-
gest looking for a new theory of biological evolution that 
could address it from its very cause. 

Novel Theory of Biological Evolution: 
Chaos/Complexity and Quantum  
Coherence-based Proposal with the 
Logic Behind It
Equilibrium is a rare and precarious state in the world we 
are familiar with (Prigogine, 1984, p. 128). Nonlinear dy-
namic systems are driven to far-from-equilibrium states. 
Earth systems, i.e., geosphere, atmosphere, hydrosphere, 
and biosphere, are such systems. They are open to dissi-
pating energy continuously. Such systems are inherently 
evolutionary (Green, 1991).

Evolutionary mechanisms interact to integrate the dif-
ferent Earth systems into a unitary evolutionary system. 
Thus, evolution in one sphere affects the evolution of 
other spheres (Fichter et al., 2010a). Evolution has three 
essential mechanisms: elaboration, self-organization, 
and fractionation. Self-organizing evolutionary processes 
seem to be more pervasive and more important than the 
other two mechanisms (Fichter et al., 2010b; Ball, 2001). 

Evolution is neither confined to biology nor can it be stud-
ied in isolation. Further, it is not a linear process either, as 
often referred to in evolutionary biology. Moreover, Dar-
winian (and even contemporary) evolutionary theory has 
been confined to elaborating evolution. The only differ-
ence has been the use of the units of biological evolution. 
Such units are like genes, individuals, and species not 
common to all elaborating evolutionary systems (Fichter 
et al., 2010a). But it is self-organization that pervades biol-
ogy (Fichter et al., 2010b; Goodwin, 2020 reprint; Wedlich-
Soldner and Betz, 2018; Saha and Galic, 2018; Glancy et 
al., 2016; Karsenti 2008; Johnson and Lam, 2010; Cama-
zine et al., 2001; Kauffman, 1993). Self-organization is the 
“unmistakable and inimitable signature of living systems” 
(Keller, 2005). 

Life and Earth evolved together hand-in-hand (Fichter 
et al., 2010a). The Gaia hypothesis (Lovelock, 1979) sug-
gests that organisms and their environment evolved as 
a single, self-regulating system. This hypothesis does 
not contradict Darwinism. Instead, it extends it, consid-
ering evolutionary biology and evolutionary geology as 
a single science (Lovelock, 2003). Thus, a living system 

and its environment make an indivisible whole (Renati, 
2020; Vitiello, 2001; Maturana and Mpodozis, 2000; Mat-
urana and Varela, 1987). Earth has been full of numerous 
substances with which life grew and attained its present 
form. Only a few such substances have been proved for 
their suitability as medicines, i.e., stressors. So, a treasure 
of medicines is likely to be hidden. Whitmont (1991, p. 
xii) even claimed that “for every possibility of illness pat-
tern, there is also a substance pattern ‘out there’ which 
minutely duplicates it.” 

Gilbert, Opitz, and Raff are prominent biologists who 
challenged the adequacy of genetics to explain evolution 
on its own. They also questioned the devaluation of mor-
phology. They demanded the rehabilitation of the bio-
logical field. They suggested that a new synthesis should 
reunite evolutionary and developmental biology. In this 
synthesis, morphogenetic fields should mediate between 
genotype and phenotype. They should also be a major 
factor in ontogenetic and phylogenetic changes. Further, 
gene products should be seen first to interact to create 
morphogenetic fields and then cause their effects. These 
fields would then decide how the organism develops (Gil-
bert et al., 1996; Opitz and Gilbert, 1997; Bischof and Del 
Giudice, 2013).

Shapiro (1997), a molecular geneticist, studied the phe-
nomenon of “directed mutation.” He concluded that 
evolution happens by natural genetic engineering and 
not by the natural selection of random mutations (Sha-
piro, 2014). Renati (2020), through electromagnetic field 
study, also realized that the idea of evolution and adap-
tation based on “selection among a manifold of random 
variants” is not realistic. Instead, a quantum coherence-
based qualitative physical theory with minimum ad hoc 
assumptions is required. 

Quantum coherence is a sublime state of being the whole 
(Ho, 2014a). Weiss (1939) suggested that within the over-
all morphogenetic field of an organism, subsidiary fields 
are producing a nested hierarchy of fields within fields. 
This suggestion gets support from quantum field theory 
(Bischof and Del Giudice, 2013; Vitiello, 2008). Thus, it is 
fair for the present author to suggest that an organism 
can be a macro-quantum coherence domain built up of 
interknitted micro-quantum coherence domains with 
“canals/drains” of non-coherent, i.e., ordinary, water for 
material transportation. 

Thus, besides self-organization and emergence, their 
consequence extraordinarily active elaborately evolved 
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environmental stressors provide a strong reason for de-
veloping a new evolutionary biological theory.  The pres-
ent author theorizes the following in the framework of 
chaos /complexity and quantum field theory:                        

An environmental stressor, mainly an elaborately 
evolved one, is the more significant driver of evolu-
tion than the organism or its genes. Its presence or 
dominance at the place or time made it naturally 
selected. It could lead to developing those mecha-
nisms/qualities of the organism during its evolution-
ary history that it can now disturb (as in a “proving”) 
or restore (as in a “cure”). Thus, it contributed to the 
organism’s evolution at the molecular level, creat-
ing complexity through morphogenesis by its four-
dimensional emergence patterns. Therefore, one by 
one, environmental stressors led to the whole organ-
ism’s evolution guiding its inherent self-organizing 
properties. The most cooperative evolving organisms 
could thrive. Environmental stressors gradually de-
veloped a critical state in the organism, followed by 
its rapid speciation. Their permutations over permu-
tations led to biodiversity in the long run. The quan-
tum vacuum field is the unifying medium for evolu-
tion.

“Organisms can greatly affect their environments, and 
the feedback coupling between organisms and their en-
vironments can shape the evolution of both” (Kirchner, 
2002). Thus, the proposed theory may have parallels 
with the Gaia hypothesis. The Gaia hypothesis (Lovelock, 
1979) takes Earth as a single organism where living and 
non-living parts form a complex interacting system (Web 
ref. 8). This hypothesis suggests that the organisms engi-
neered Earth to be a harmonious whole for them to live 
on it (Kirchner, 2002). On the other hand, the proposed 
theory suggests that Earth is a unified whole because 
it engineered the organisms to live on it. Thus, the pro-
posed theory differs from the Gaia hypothesis. However, 
both agree that Earth and its evolution played a crucial 
role in biological evolution.  The Gaia hypothesis takes 
Earth systems as one giant living organism. Thus, it can 
be much broader in scope to study the influence of life on 
Earth (Lovelock, 1979), but this hypothesis is highly con-
troversial (Web ref. 8).

The Proposed Theory versus  
Contemporary View of  
Biological Evolution
Along with Alfred Russel Wallace, Charles Darwin sug-
gested that evolution took place gradually through nat-
ural selection, giving rise to adaptation. Thus, specia-
tion occurred from common descent with modification 
(Darwin, 1859). However, in the early 20th century, tak-
ing the ideas of natural selection, genetic variation, and 
Mendelian inheritance, the so-called modern synthesis 
was carried out from “the eclipse of Darwinism” (Huxley, 
1942).

The idea that evolution occurs gradually contradicts the 
fossil records, which show that new species appeared 
suddenly and then persisted in that form for a prolonged 
period. So Eldredge and Gould (1972) proposed the the-
ory of punctuated equilibrium, which suggests that spe-
ciation occurs rapidly followed by a long stasis period. 
Gould and Lewontin (1979) even questioned adaptation-
ism, i.e., the very idea of natural selection. Thus, there has 
been a demand that evolutionary biology needs urgent 
reform with the only certainty that something needs to 
change (Welch, 2017; Pigliucci, 2007; Chorost, 2013; Pen-
nisi, 2016).

Laland and colleagues (2014) wrote in Nature the follow-
ing:

Charles Darwin conceived of evolution by natural se-
lection without knowing that genes exist. Now main-
stream evolutionary theory focuses almost exclusive-
ly on genetic inheritance and processes that change 
gene frequencies.

Yet new data pouring out of adjacent fields are start-
ing to undermine this narrow stance. An alternative 
vision of evolution is beginning to crystallize, in which 
the processes by which organisms grow and develop 
are recognized as causes of evolution.

About the extended evolutionary synthesis (EES) (Pigliuc-
ci and Muller, 2010), Laland and colleagues (2014) wrote 
further: 

In essence, this synthesis maintains that important 
drivers of evolution, ones that cannot be reduced to 
genes, must be woven into the very fabric of evolu-
tionary theory.

However, many biologists like Gregory A. Wray and Hopi 
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E. Hoekstra do not accept or see differently the argu-
ments made in favor of extended evolutionary synthesis 
(EES). They see EES as “new words, old concepts” and in-
sist on the prevalent concept that “genes are central” (Lal-
and et al., 2014). Consequently, they are satisfied with the 
improved version of modern synthesis called standard 
evolutionary theory (SET). They see scope in it for further 
expansion if required. Thus, dissatisfaction and confu-
sion are prevailing in contemporary evolutionary biol-
ogy. It requires a coherent theory based on the physical 
framework, which can describe and predict observations. 

The chaos/complex system theories provide a natural 
and logically inevitable explanation of evolution. It also 
successfully explains how elaborating evolution can lead 
an ecosystem to collapse or go extinct through self-orga-
nized criticality without taking refuge in any ad hoc ex-
planation. Mathematically, this happens through a pow-
er-law distribution (Fichter et al., 2010a; Fichter, 2010b). 
Thus, after many iterations, i.e., generations, the slightest 
differences may cause one species to flourish and anoth-
er one to go extinct. It is like Lorenz’s butterfly effect, in 
which a minor change in a nonlinear system can result 
later in major differences (Fichter et al., 2010b). Thus, the 
chaos/complex system theories explain both micro- and 
macro-evolution. They also explain that phylogeny is frac-
tal (Green, 1991). 

“The early Earth was very different from the planet we 
live on today” (Fichter et al., 2010a). It was too hostile and 
toxic. Life evolved with repeated turbulent dilutions of 
environmental stressors around it. Such dilutions, as al-
ready explained, were elaborately evolved for stressors’ 
properties. This elaboration could happen through the 
stressor’s physical pattern emergence by deterministic 
chaos. Such emergence as tapestries is found in physico-
chemical and biological worlds alike to blur the imaginary 
boundary between them (Ball, 2001). 

The present author suggests that the most important 
driver of evolution is neither the organism as suggest-
ed by Laland et al. (2015) nor its genes as suggested by 
Dawkins (1976), but the environmental stressor, more 
so in its elaborately evolved version devoid of toxicity. It 
must be in the roots of biological evolution and thus, wo-
ven into the very fabric of evolutionary theory. The very 
existence of homeopathy would not have been possible 
if environmental stressors had not been instrumental 
in developing the organism and its genes. The organ-
ism, utilizing self-organization and elaboration through 
generations, i.e., iterations, could develop, making the 

stressor’s physical pattern part of it to be compatible with 
it. If afflicted, the similarly affecting stressor, as a medi-
cine, could heal it. Hence, Earth systems seem to play a 
much more significant role in building up life than usually 
thought in evolutionary biology. 

Even in its extended evolutionary synthesis (EES), the 
contemporary theory studies biological evolution only of 
the elaborating kind. Thus, contemporary theory learns 
evolution mainly from its macroscopic “exterior.” On the 
other hand, the proposed theory extends the existing 
physical theory of deterministic chaos, considering em-
pirical evidence of the biological effects of the secondary 
action of the environmental stressors from the practice 
of homeopathy. The essential physical tools like electro-
magnetism with quantum coherence and self-organiza-
tion with emergence may lead to the buildup of life in 
the lap of Earth and its environment, i.e., in direct interac-
tion with them. It could happen with the help of the un-
derlying unifying field of the quantum vacuum. Thus, the 
proposed theory may cover biological evolution from its 
deep “interior.”  Hence, the contemporary and proposed 
theories may complement each other if the environmen-
tal stressor’s secondary action is evolutionary, as shown.

Discussion: More on Environmental 
Stressor’s Secondary Action and its 
Evolutionary Potential
All living organisms obey the celebrated Weber-Fechner 
Law of physiology. It states that response is proportional 
not to the stimulus but the logarithm of the stimulus. 
Thus, the response grows slowly with the stimulus, pro-
tecting the organism from too much of it. However, what 
could happen when its intensity falls below the threshold 
value was ignored as non-existent and the graph for this 
reason as nonsense (Tosi and Del Giudice, 2013; Brizhik 
et al., 2011). The graph for this law is plotted between 
Response at Y-axis and the Stimulus logarithm at X-axis. 
Below the threshold value of stimulus, response prolifer-
ates but in the negative direction of the Y-axis as the stim-
ulus decreases. It shows the response has turned to the 
inside to restructure and reorganize the organism more 
as the stimulus decreases. It forms the rational basis for 
the principle of minimum stimulus (Tosi and Del Giudice, 
2013; Brizhik et al., 2011). While the Arndt-Schulz Law is, 
in essence, a pure biochemical model, the Weber-Fech-
ner Law goes deep into the quantum field theory. It may 
explain why homeopaths are happy with their “illogical” 
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extreme dilutions of environmental stressors as potent 
medicines.

Homeopathic medicine may work epigenetically as an-
cestral health conditions are also crucial in selecting the 
remedy. “In various instances, homeopathic medicines 
have shown their potential as chemotherapeutic reme-
dies and their mechanism of action involves the reversal 
of the epigenetic signature unique to cancer cells” (Kan-
herkar et al., 2017). Nature India also reported that ho-
meopathic medicines modify gene expression in cancer 
cells (Web ref. 9).

A study at Harvard University on the National Health In-
terview Survey Report found a 15% increase in homeo-
pathic medicine in the United States between 2007 and 
2012. Those who consulted a homeopathic practitioner 
were far more satisfied with homeopathy and said some-
thing like homeopathy was “very important in maintain-
ing health and well-being” and that it was “a great deal” 
for their health condition (Dossett et al., 2016). According 
to a report published in The Lancet, homeopathy is boom-
ing in the world’s largest democracy, India (Prashad, 
2007). Like India and Brazil, Switzerland recently included 
alternative medicine, including homeopathy, within its 
government-paid medical services (Web ref. 10). Amaz-
ingly, it is happening though only a few substances of 
nature have been tested for their potential as medicine. 
Further, research and development work in homeopathy 
is negligible compared to modern, i.e., institutional, medi-
cine. 

The acceptance of the evolutionary theory proposed 
here may suffer from the skepticism that homeopathy is 
still facing. But this skepticism is mainly due to the still 
prevailing reductionist approach to studying an emer-
gent phenomenon as homeopathy and its medicines 
are. However, despite all criticism, homeopathy is still 
widely practiced in spite of the tremendous develop-
ment of modern, i.e., institutional, medicine. Homeopa-
thy has a two-century-long, rich history (Hoover, 2020). 
Many famous people have been its adherents (Ullman, 
2007). Seeing its popularity and success in virtually ev-
ery country globally for the past 200 years, the WHO has 
integrated it into health systems as traditional medicine 
(Poitevin, 1999).

Further, the specific mechanisms of action relevant to the 
therapeutic effects of most drugs used in modern medi-
cine are also not known or clear (Web ref. 11). Some have 
been in use for as long as a century, yet there is no skep-

ticism toward them. There can be two primary reasons 
behind this. First, these drugs perform satisfactorily in 
double-blind clinical trials designed to test the efficacy of 
drugs of generalized action, as they are. Secondly, a drug 
in the material form suits conventional human wisdom 
due to its visibility, which homeopathic medicine is de-
void of as it hardly contains the source drug. 

The remedy selection in homeopathy is not easy. The pri-
mary reason is that it is a holistic therapy, so the remedy 
is selected for the patient, not directly for the disease. 
Thus, the patient is required to be understood mentally, 
physically, and socially. But it requires sufficient exposure 
of the patient to the practitioner. Further, the symptoms 
collected from a patient do not guide equally to reach the 
remedy. A symptom’s importance varies as to how much 
it represents the patient as a whole, i.e., the degree of 
patient’s adaptation to the morbific stress causing the 
symptoms. Thus, the remedy selection requires much 
skill and expertise on the practitioner’s part (Upadhyay, 
2020; Upadhyay, 2005).  

Therefore, the biological potential of the secondary ac-
tion of the environmental stressor as observed in homeo-
pathic therapeutics should be far more than what the 
success of homeopathy convinces us about it. Thus, it is 
compelling enough to lead to biological evolution, espe-
cially when biological evolution is an excessively gentle/
slow process.    Further, even a trivial stimulus can signifi-
cantly affect a biological system/evolution (see previous 
sections). The Weber-Fechner Law of physiology justifies 
this observation through quantum field theory, and thus, 
is valuable to understand evolution through the second-
ary action of environmental stressors.   

Conclusion
Life forms are open and dissipative and so inherently evo-
lutionary. Thus, evolutionary biology requires a coherent 
theory based on the physical framework describing and 
predicting observations. Otherwise, it may be treated 
simply as a history of “just one damned thing after anoth-
er” (Fodor and Piattelli-Palmarini, 2011) or even storytell-
ing (Gould and Lewontin, 1979). Its contemporary theory 
only covers an elaborating kind of evolution while self-or-
ganization pervades biology. Thus, evolutionary biology 
cannot remain confined to observations made externally.

Further, the world is non-deterministic and statistical, but 
surprisingly biological operations happen with utter ac-
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curacy (Kirschner et al., 2000). Further, nature has been 
even elusive when under probe (Josephson, 1992). Thus, 
empirical knowledge and observations are important 
(Ball, 2008). They are direct experiences. They are rele-
vant evidence to develop an otherwise impossible theory 
(Josephson, 1992).

Moreover, the peculiar nature of water has been ignored 
in the study of biological evolution though water is the 
matrix of life. Instead of one, liquid water flickers be-
tween two phases. The dominating phase is the ordinary 
(bulk) water, while the remaining is coherent, i.e., exclu-
sion zone (EZ), water. The coherent water forms quantum 
coherence domains. They trap electromagnetic fields 
from the environment while ordinary phase water is in-
different to them. Almost all biological water is coherent 
and makes the living organism highly sensitive to the en-
vironment. 

The Weber-Fechner Law of physiology justifies this hy-
persensitivity. Quantum field theory reveals the whole 
meaning of this law. Below the threshold value of the 
stimulus, the organism’s response to stimulus not only 
exists but increases for its decreasing value in the nega-
tive direction of the Response axis. It happens because of 
the inward action of the minimal stimulus on the organ-
ism leading to its increasing organization or coherence 
(Tosi and Del Giudice, 2013; Brizhik et al., 2011). Thus, this 
law helps understand evolution through the secondary 
action of environmental stressors.

The proposed theory identifies electromagnetism, self-
organization, emergence, and coherence as essential evo-
lutionary tools. It takes electromagnetic potential and the 
oscillation phase as the biological agents that store and 
communicate information with the help of the unifying 
quantum vacuum. “Information” is increasingly known to 
represent the ultimate nature of reality, and the trusted 
“materialistic and reductionistic scientific worldview” is 
now outdated (Glattfelder, 2019, p. 473). The interplay 
between the physical and the abstract realms is possible. 
Knowledge can be created through mapping aspects of 
the natural world into formal representations and back 
again through encoding/decoding (Glattfelder, 2019, pp. 
78-79; Casti, 1989). As such, the nanoparticle-EZ shell can 
be of particular interest. It constitutes a unique quantum 
coherence domain with nanoparticle at the center. It is 
present in the environment, especially in water. During 
spontaneous turbulent serial dilution of an environmen-
tal stressor, it can evolve and store the four-dimensional 
geometrical information patterns of the stressor in the 

abstract realm. Quantum coherence is involved in this 
simply appearing process as for its success, the presence 
of the ambient (vacuum) electromagnetic field is neces-
sary. Thus, the nanoparticle-EZ shell can act as an elabo-
rately evolved environmental stressor capable of carry-
ing out morphogenesis, and therefore, a key player in 
evolution.  Any stressor or even some benign substances 
can ride on it to express their full biological potential oth-
erwise hidden.

The theory suggests that the hostile Earth could become 
harmonious with the organisms because it engineered 
them to live with it. Its stressors could manipulate the in-
herent self-organization process for biological evolution 
through their four-dimensional geometrical information 
patterns. Environmental stressors, what they can disturb 
or restore in an organism, developed the same during its 
evolutionary history. Gradually, the organism reached a 
critical state over generations, followed by its rapid spe-
ciation; thus, the random permutations of stressors led 
to biodiversity. Therefore, the main driver of biological 
evolution is environmental stressors, not the organism or 
genes. The organism or its genes are in themselves the 
product of biological evolution and work through funda-
mental evolutionary tools. 

Thus, this theory can bring evolutionary biology and evo-
lutionary geology closer; similarly, it can do this with evo-
lutionary and developmental biology and with evolved 
and designed systems. This theory can find a ready ap-
plication in tissue engineering as stem cells are self-or-
ganizing. Therefore, regenerative medicine is one to test 
the validity of this theory. Further, this theory strongly 
suggests organizing our therapeutic system according 
to our evolutionary history. A drug treasure among the 
substances with which life grew largely lies hidden un-
explored. Thus cheaper, safer, eco-friendly easy-to-make 
emergence-based medicines are possible (Upadhyay, 
2020). One may even dream of tailor-made medicines 
prepared in pharmacies of the future instead of looking 
for them in the environment or the history of evolution 
(Upadhyay, 2005). Thus, a minimal stimulus-based new 
science of medicine may arise through quantum physics 
and be called quantum medicine. 

Otherwise, the present scenario is grim. The WHO has al-
ready warned, “The burden of chronic diseases is rapidly 
increasing worldwide” (Web ref. 12).  What is worse, an-
tibiotic resistance has become a significant threat (Web 
ref. 13). There is also a global rise in infectious disease 
outbreaks (Smith et al., 2014). At present, the Coronavirus 
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pandemic has crippled humanity.

It is an open fact that evolutionary biologists are dissatis-
fied with their theories, with the certainty that something 
needs to change (Welch, 2017). The proposed theory 
may bring a radical change in their thinking. This theory 
attempts to cover evolution from its very cause. Thus, 
it complements the contemporary theory of biological 
evolution based on its surface study. Therefore, it may 
broaden the horizons of evolutionary biologists, offering 
them the necessary insights. It may help mitigate their 
prevailing confusion and differences. 

Crutchfield (1994) agreed with Goodwin and Sanders 
(1992) that, “There is a crying need for a theory of bio-
logical structure and a qualitative dynamical theory of its 
emergence.” A theory for biological evolution with a holis-
tic view of nature, as developed here, may help. This the-
ory allows physics and complex systems science to work 
upon it and grow. Nature may appear obscure or bizarre, 
but is simple (Pollack, 2013). Let the scientific culture not 
discourage new ideas without testing them unbiasedly. 
(Benderly, 2016; Pollack, 2013, chs. 2,18; Barber, 1961).
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