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MODELING WATER CLUSTERS:
SPECTRAL ANALYSES, GAUSSIAN DISTRIBUTION,
AND LINEAR FUNCTION DURING TIME

Our experimental and theoretical studies have consistently revealed the presence of water clus-
ters in various environments, particularly under hydrophobic conditions, where slower hydro-
gen ion interactions prevail. Crucial methods like Nuclear Magnetic Resonance (NMR) and
Fourier Transform Infrared (FTIR) method have played a pivotal role in our understanding
of these clusters, unveiling their potential medical applications. The stability and behavior of
these clusters can be influenced by factors such as metal ions’ presence, leading to stable
clusters’ formation. This potential for medical applications should inspire hope and further
research. Moreover, our research has revealed that water clusters exhibit characteristics of dis-
sipative structures, demonstrating the self-organization under physical, chemical, or thermal
changes akin to Rayleigh–Benard convection cells. This dynamic and significant behavior sup-
ports the notion that water’s role transcends simple chemistry, potentially influencing biological
processes at a fundamental level. The interaction of water clusters with their environment and
the ability to maintain non-equilibrium states through the energy exchanges further underscores
their complexity and significance in both natural and technological contexts. Water filtration is
a process for improving water quality. The effect is re-structuring hydrogen bonds and struc-
turing water clusters, most of which are hexagonal. In our research, we applied filtered water
using patented EVOdrop Swiss technology.
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1. Introduction
Water, a substance of profound importance due to 
its unique properties and role as a universal sol-
vent, continues to be a subject of intense scientific 
interest. Particularly, its structure and behavior at 
the molecular level have been a source of fascina-
tion. With their polar nature and electromagnetic hy-
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drogen bonds, water molecules interact complexly, in-
fluenced by van der Waals forces and dipole-dipole
interactions. This intricate behavior defies a simple
explanations based on single parameters, underscor-
ing the need for comprehensive studies.

The presence of water clusters is confirmed through
various methods. The clusters consist of two, three,
four, five, six, and more water molecules. The most
stable clusters are accepted to consist of six water
molecules. Configurations of up to 30 water molecules
are also formed. They are combinations of hexagonal
(hexamer) and smaller cluster formations.

Experimental studies demonstrate the exitance of
water clusters for a longer time.

The most indicative experiment is in a hydropho-
bic environment with slower hydrogen ions (H+) or
proton interactions between water molecules in clus-
ters. A signal from the water clusters is obtained
within three days [1].

Density Functional Theory (DFT) was used to an-
alyze the stability of water clusters depending on the
number of hydrogen bonds and the intermolecular
interactions of the water clusters [2]. Using Nuclear
Magnetic Resonance (NMR) and Fourier Transform
Infrared (FTIR) methods, dimer, tetramer, and hex-
amer water clusters have been studied with applica-
tions in medicine [3].

Water can be considered a convenient, but complex
model for investigating cooperative interactions and
structural organization of molecular clusters sized
over the nano-scales. NMR-based parameters demon-
strate the number of water molecules and hydrogen
bonds in water clusters [4, 5].

In the presence of an impact on water, new
hydrogen bonds are formed, and water molecules
restructure into clusters. An equilibrium is estab-
lished, where they maintain balance with hydrogen
ions. These effects are measured using pH, NMR, and
spectral methods. Let us consider chemically pure
water with a pH of 7.0. If this water is in an open
container, it undergoes a chemical reaction with car-
bon dioxide. Carbonic acid is formed, and the pH
can reach a certain level after a certain time, de-
pending on the water volume, temperature, humidity,
etc. Interestingly, an equilibrium occurs between dis-
solved carbon acid and protons (H+). The quantity of
H+ is measured by pH. The result is sustained over
time. After one or two weeks, or longer, it remains
unchanged. This demonstrates that unstable hydro-

gen ions can reach an equilibrium state. Stable cluster
formations are created with metal ions such as Ca+,
Ca2+, Mg2+, Zn2+, etc., even in small quantities. In
these systems, the ion balance leads to stable clus-
ters during the time. In drinking water, we have dis-
solved positive and negative ions. Stable water clus-
ters are formed around the metal ions. Water clus-
ters of calcium ions Ca+(H2O)𝑛 have been studied in
[6–8]. There are results with magnesium ions struc-
tured in clusters with the formula Mg2+(H2O)𝑛 can
be found in [9]. The zinc ions are in clusters with the
formula Zn2+(H2O)𝑛 were studied in [10]. There are
stable clusters water clusters [H2O]𝑛 around the nega-
tive ions such as CO2−

3 [11], SO2−
4 [12], and PO3−

4 [13].
Experiments were conducted using a permanent

magnetic field with inductions ranging from 1 to 10 T
on water [14]. The experiments were performeed with
a magnetic field with induction 0.3 T with research
for the stable effects during 24 h [15]. As the mag-
netic field increases, the number of hydrogen bonds
increases as well. Using the Molecular Dynamic Sim-
ulation method, the structuring of water clusters was
demonstrated. Changes in water parameters are pre-
served during the time. The self-diffusion coefficient
changes while preserving the parameters.

Analyses of hydrogen bonds are also carried out
using the hierarchical cluster structure method [16].

The Nobel laureate Prigozhine created the the-
ory of dissipative structures [17]. The relationship be-
tween dissipative structures and water clusters can be
seen as dependencies between systems’ dynamic and
non-equilibrium characteristics. For instance, water
clusters may self-organize within a water environ-
ment under the physical fields and chemical com-
pounds. This is similar to the dynamics of dissipa-
tive structures. Thus, we can observe interesting ex-
amples of a complex behavior in systems far from
thermodynamic equilibrium. Water clusters interact
with their environment through the energy exchange,
such as the heat absorption or release during the for-
mation or breakdown of hydrogen bonds. This pro-
cess contributes to maintaining the clusters in a non-
equilibrium state akin to dissipative structures.

The water clusters are dissipative structures sim-
ilar to self-organized Rayleigh–Benard connective
cells [18]. Self-organized hexagonally patterned mi-
crodroplet clusters over locally heated water surfaces
have been recently observed. These clusters are stable
in time and result in increases after 80 seconds. The
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time-dependent Voronoi entropy of the clusters was
calculated using software developed by the Depart-
ment of Physics and Astronomy at the University of
California.

The paper [19] presents theoretical and experi-
mental proofs for dissipative structures. Three phys-
ical perturbations were performed to form dissipa-
tive structures in liquid water with low energy im-
pact. The methods included extremely diluted solu-
tion (EDS), iteratively filtered water (IFQ), and it-
eratively carbonated water. Special attention is given
to the recent achievement that such structures ex-
hibit remarkable persistence even in the solid phase,
presenting as large quantities of supramolecular wa-
ter aggregates. Each aggregate acts as a nucleus,
measuring hundreds of nanometers in size. Obser-
vations of dissipative structures occurred under am-
bient pressure and temperature conditions using re-
producible experimental techniques. An analysis of
the nature of these dissipative structures is provided,
with an explanation grounded in the thermodynam-
ics of far-from-equilibrium systems and irreversible
processes. Furthermore, their spontaneous quantum
origin is demonstrated.

Josephson, a theoretical physicist and Nobel laure-
ate, has indeed delved into the field of water clusters,
particularly focusing on their quantum properties and
potential implications.

In his article “Possible Role of Josephson Tunnel-
ing and the Operation of Life,” Josephson discusses
the potential involvement of Josephson tunneling, a
quantum phenomenon, in biological systems, includ-
ing its role in water cluster behavior within living
organisms [20].

Josephson’s interest in the quantum aspects of wa-
ter’s behavior extends to its role in biological pro-
cesses, suggesting that quantum coherence could be
relevant to understanding phenomena such as the en-
ergy transfer and information processing in biological
systems.

In 1988, Del Guidice, Preparata, and Vitiello de-
scribed the coherent dynamics structures of water and
its implications for biological systems. The investiga-
tion proposes that water molecules can exhibit coher-
ence at the quantum level, forming coherent domains
or clusters [21].

The Italian team explores the possibility that wa-
ter molecules can organize into coherent structures,
which may have profound implications for under-

standing various biological phenomena, including the
cell signaling, energy transfer, and consciousness.

In 2015, Montagnier, Del Guidice, Vitiello et al.,
performed very interesting experiments on the in-
formational properties of water [22]. The article de-
scribes the experimental conditions under which di-
luted aqueous solutions of bacterial DNA can emit
low-frequency electromagnetic signals. Analyses of
the effects were shown in [23].

In 2017, McDermott et al. published a paper on
structuring chiral water superstructures surrounding
DNA under ambient conditions [24]. The publication
confirms the results obtained by Montagnier et al. on
the effects of information transfer via DNA with mag-
netic fields [25]. Under ambient conditions, chiral wa-
ter structures surrounding DNA reflect a process,
where water molecules can organize into specific, chi-
ral structures around DNA molecules under ordinary
conditions. This implies that the microenvironment
around DNA in living cells includes water that is not
randomly arranged, but has a specific organized form
with stable water structures.

In 1996, Liu, Cruzan, and Saykally connected chi-
ral water structures with trimer and pentamer water
clusters [26].

Proton transfer and chiral conversion via hydro-
gen bonds are important in applications such as
chiral recognition, enzymatic catalysis, and drug
preparation.

Vibrational circular dichroism (VCD) spectra ex-
hibit distinct chiral recognition peaks from 3000 to
3500 cm−1. The molecular orbitals involved in the
interlayer interaction predominantly comprise O 2p
atomic orbitals. The energy of these orbitals increases
by up to 0.1 eV due to the CIPT processes, indicating
corresponding recognition between monolayer water
clusters [27].

The concept indicates that clustered water (CW)
possesses certain informational properties. A series of
investigations were performed with Quantum FAFA
equipment to register the frequency signals in water.
The resonant frequency profile of CW was notably
distinct from that of distilled water (DW). In sepa-
rate experiments, standard CW served as the control,
while other samples of CW were exposed to an addi-
tional low-frequency signals. The results indicate the
presence of several new resonant frequency peaks in
the exposed CW compared to the non-exposed CW
control. These results show a novel approach to un-
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raveling the informational properties of the Merid-
ian system and its association with bio-signal net-
works [28].

The Nobel laureate Agre demonstrates that, till
1990, there was no clear understanding of the wa-
ter transport across a cell membrane. He discovered
aquaporins and the informational effects of hydrogen
bonds. Water molecules may thus tumble from one
set of tetrahedral hydrogen bonds to the next and
pass through the channel without noticing it [29].

In a tetrahedral cluster, four others form a pen-
tamer and surround the central water molecule.

One realistic model for the fusion of two mem-
branes assumes a proteinaceous initial fusion pore,
since biological “fusion pores” can be as small as ion
channels or gap junctions. However, another model
proposes a lipid initial pore. Between the contacting
monolayers, a semi-confluent zone is created, where
the continuity between the two adherent membranes
is lipid rather than aqueous [30, 31].

With its potential applications in various fields, the
WAT FOUR water cluster model combines approxi-
mately 11 water molecules with a tetrahedral cluster
of four beads. This model increases bead-bead inter-
actions and degrees of freedom, opening up a new
possibilities for research and development [32, 33].

Water clusters play an active and essential role
in biochemical reactions within living organisms. Un-
derstanding their formation and behavior is crucial
for comprehending water’s interactions. Further re-
search into water clusters, particularly in plant cells,
holds promise for uncovering new insights and appli-
cations in various fields [34].

Water deficits are a reality to which procedures are
increasingly susceptible due to climate change and its
consequent shift in rainfall regimes. As such, technol-
ogy and management that seek to reduce the impacts
caused by these changes are of fundamental impor-
tance and need to be elucidated.

The investigation aims to create water cluster mod-
els after the filtering with an EVOdrop device, using
spectral analyses, a Gaussian distribution, and a lin-
ear function.

2. Methods
2.1. Water Samples
Water samples were prepared for investigation at 𝑡 =
= 22 ∘C. The control samples consist of tap water,

while the experimental samples are filtered from tap
water using patented Swiss technology [35, 36].

2.2. Non-equilibrium energy
spectrum (NES) and differential
non-equilibrium energy
spectrum (DNES) spectral analyses

The wetting angle 𝜃 was measured with a spectral de-
vice invented by A. Antonov [37–39]. The water drops
were evaporated in a sealed chamber at a stable tem-
perature of 22 ∘C (Fig. 1). The drops were placed on
a 350 𝜇m thick BoPET (biaxially oriented polyethy-
lene terephthalate) sheet.

The device has the following technical features:
∙ Monochromatic filter with wavelength 𝜆 =

= 580± 7 nm.
∙ Water evaporation angle ranging from 72.3 deg

to 0 deg.
∙ The measured range of energy of hydrogen bonds

among water molecules is 𝜆 = 8.9–13.8 𝜇m or 𝐸 =
= −0.08–−0.1387 eV [35, 36].

Luck considers that water consists of hydrogen
bonds between one water molecule’s hydrogen atom
and another’s oxygen [40]. Most of them are bound
by the energy of the connection (−𝐸), and the re-
maining are free (𝐸 = 0). It is accepted that E has a
negative value. This is known as the Luck two-state
model [41]. The number of hydrogen bonds between
the hydrogen atom of one water molecule and the oxy-
gen of another one in a particular volume of water is
twice as high as the number of molecules it contains.

Fig. 1. Operating principle of the method for measuring the
wetting angle of liquid drops on a hard surface: drop (1), thin
mylar sheet (2), glass plate (3), refraction ring width (4). The
wetting angle 𝜃 is a function of a and d1
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A part of the hydrogen bonds is restructured in
proximity to the spherical part of the drop surface,
and, as a result, we obtain the dependence between
the surface tension 𝛿 and the hydrogen bond en-
ergy [42].

Based on the statistical mechanics, the following
formula is valid for the surface tension water drop-
air [43]

𝛿 = −𝑘𝑇𝐼 ln[1 + 𝛼/[exp(−𝛽𝐸) + 𝛼. (1)

Here, 𝑘 is the Boltzmann constant, 𝛽 = 1/𝑘𝑇 , 𝑇 –
is the absolute temperature, 𝐸 – is the hydrogen bond
energy, 𝛼 is the ratio of two subvolumes of the phase
space related to the structuring and restructuring of
hydrogen bonds, 𝛼 = 8± 8 and 𝐼 = 5.03× 1018 m−2

is the density of water molecules in the hydrophobic
surface layer.

The values of 𝐸 and 𝛼 are determined by com-
parison with the experiment. Expression (1) explains
the fraction 𝐶 of the actual surface tension 𝛾, i.e.,
𝛿 = 𝐶𝛾 [42, 44]. According to [44], the contribution
of the non-hydrogen bond interaction amounts to 20%
of the real value of 𝛾 and 𝐶 = 4/5.

Consider the Helmholtz free surface energy 𝐹 =
= 𝛾Σ, where Σ is the spherical part of the drop sur-
face [18].

At the instant of mechanical equilibrium, 𝐹 should
be minimal, i.e., 𝑑𝐹 = 0 = 𝑑(𝛾Σ) [42]

0 = 𝛾Σ− 𝛾0Σ0. (2)

The expressions for Σ0 and Σ are as follows [38]:

Σ = 𝜋𝐷2/2(1+cos 𝜃); Σ0 = 𝜋𝐷2/2(1+cos 𝜃0), (3)

−𝐸/𝑘𝑇 = 𝐶𝛾/𝐼𝑘𝑇, (4)

𝐸 = 𝐶𝛾0(1 + cos 𝜃)/𝐼(1 + cos 𝜃0). (5)

During the process, the wetting angle changes in
discrete steps and characterizes the average energy of
hydrogen bonds as follows:

𝜃 = arccos (−1 + 𝑏𝐸), (6)

where 𝜃 is the wetting angle, 𝐸 is the average en-
ergy of hydrogen bonds, and 𝑏 = 𝐼(1 + cos 𝜃0)/𝐶𝛾0
is a temperature-dependent parameter [31, 32]. The
development of the method is the Non-equilib-
rium energy spectrum (NES) and Differential non-
equilibrium spectrum (DNES) [38, 39].

This non-equilibrium energy spectrum (NES) is
measured in eV−1. DNES is defined as the difference
[38, 39]:

Δ𝑓(𝐸) = 𝑓(water sample)−𝑓(control water sample),
(7)

DNES is measured in eV−1, where 𝑓(*) denotes the
evaluated energy [38, 39, 45, 46].

3. Gaussian Distribution of Water Clusters
The distribution of clusters according to the average
energy of the hydrogen bonds in them with the Gaus-
sian function in the following formula [47]:

𝑦 = [1/𝑠
√
2𝜋] exp[−(𝑥− 𝑥𝑠)

2/2𝑠2]. (8)

The value 𝑥 represents the average energy of hydro-
gen bonds in a particular group of water clusters. The
quantity 𝑦 is the number of clusters with the same en-
ergy of hydrogen bonds (denoted by 𝑥) and the same
number of water molecules. Essentially, 𝑦 gives the
number of clusters with the same energy of hydrogen
bonds (denoted by 𝑥) and the same number of water
molecules. Essentially, 𝑦 gives the cluster’s proba-
bility density at a specific energy level, 𝑥. 𝑋𝑠 is the
expected value, and 𝑥𝑠 represents the average energy
of hydrogen bonds across all groups of clusters. The
quantity 𝑠 is the standard deviation, which measures
the dispersion of the energy values around the mean
(𝑥𝑠). Low values of 𝑠 indicate that the energies of the
hydrogen bonds in the clusters are closely grouped
around the mean, suggesting the uniformity in the
bonding energy across clusters. Conversely, a larger 𝑠
would indicate a wider variation in the energy of hy-
drogen bonds, implying a more diverse set of clusters
in terms of the energy stability.

4. Results
4.1. Gaussian distribution of water clusters
The parameters of water clusters were described by
Gaussian distribution [47].

The Non-equilibrium energy spectrum (NES)
and Differential non-equilibrium energy spectrum
(DNES) analyze parameters of hydrogen bonds be-
tween water molecules due to external influences or
dissolving inorganic and organic substances.

In a previous model, the number of clusters of a
particular type in water is related to their average
energy of hydrogen bonds [47]. The distribution of the
numbers of particular types of clusters is Gaussian.

636 ISSN 2071-0186. Ukr. J. Phys. 2024. Vol. 69, No. 9



Modeling Water Clusters

Table 1. Results of NES spectrum of EVOdrop
filtered water and control samples of tap water over 7 days

The average energy of
hydrogen bonds (−𝐸) (eV)

Day Average
result1st 2nd 3𝑑 4th 5th 6th 7th

EVOdrop filtered water 0.1257 0.1254 0.1251 0.1250 0.1248 0.1249 0.1247 0.1251
Control sample (tap water) 0.1132 0.1136 0.1137 0.1139 0.1130 0.1128 0.1137 0.1134

Table 2. Gaussian distribution results
from the results with the NES spectrum of EVOdrop filtered water

Value
Day

Sum
1st 2nd 3𝑑 day 4th 5th 6th 7th

𝑦𝑖 266.5563 787.5874 1180.1 1085.7 787.5874 962.5653 594.723 5624.1
Normalized
quantities 0.0474 0.14 0.201 0.193 0.14 0.171 0.1057 ≈1

Mehandjiev et al. described the distribution of clus-
ters according to the average energy of the hydrogen
bonds in them with the Gaussian function in the fol-
lowing formula [47]:

𝑦 = [1/𝑠
√
2𝜋] exp[−(𝑥− 𝑥𝑠)

2/2𝑠2]. (9)

The Gaussian distribution has the following two
components: [1/𝑠

√
2𝜋] is the normalizing factor en-

suring that the total area under the Gaussian curve
equals 1. It adjusts the height of the curve based on
the deviation, 𝑠 exp[−(𝑥−𝑥𝑠)

2/2𝑠2] is an exponential
component that shapes the curve, where the distribu-
tion of cluster energies around the mean (𝑥𝑠) follows
a bell-shaped curve. The exponent shows that, as the
difference between 𝑥 and 𝑥𝑠 increases, the value of 𝑦
decreases exponentially, which is typical of a normal
distribution.

Let us consider the results obtained from wa-
ter filtration using a patented EVOdrop device [35,
36]. Measurements have been conducted over 7 days
using NES and DNES methods.

Table 1 illustrates the results of NES spectrum of
EVOdrop filtered water and control samples of tap
water over 7 days. With the application of the 𝑡-test
Student, the results are: 𝑝 < 0.001; 𝑟 = −0.013.

Table 2 shows the Gaussian distribution results
from the results with NES spectrum [47, 48] of EVO-
drop filtered water. The value 𝑦𝑖 is the probability
density. The normalized quantities are for the pro-
bability.

Fig. 2. Comparative analysis of the Gaussian probability dis-
tribution according to the average energies (−𝐸) of hydrogen
bonds of experimental and control groups

Table 3 presents the Gaussian distribution results
from the NES spectrum of the control tap water sam-
ple. The quantity 𝑦𝑖 is the probability density. The
normalized quantities are for the probability.

Fig. 2 illustrates a comparative analysis of the
Gaussian probability distribution according to the
average energies of hydrogen bonds of experimental
and control groups. Figure 2 depicts that the prob-
ability density for the experimental group is 1180.1,
whereas, for the control group, it is 857.5. Comparing
these two values reveals that the probability density
in the experimental group is higher around the mean
value compared to the control group. This indicates
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Fig. 3. Linear function 𝐸(𝑡) = −0.000154𝑡+ 0.1257 of the experimental sample
with filtered water EVOdrop

Table 3. Gaussian distribution results
from the results with the NES spectrum of the control tap water sample

Value
Day

Sum
1st 2nd 3𝑑 day 4th 5th 6th 7th

𝑦𝑖 857.5 857.5 741.115 764.704 604.228 337.143 741.115 4603.305
Normalized
quantities 0.1863 0.1863 0.161 0.101 0.1313 0.073 0.161 ≈1

Table 4. Results with EVOdrop filtered water and the NES spectrum of Haberlea rhodopensis Friv

Time
Day

Average result
1st 2nd 3𝑑 4th 5th 6th 7th

(−𝐸) (eV)* 0.1203 0.1201 0.1200 0.1199 0.1201 0.1201 0.1997 0.1996

*The average energy of hydrogen bonds (−𝐸) (eV) 1% solution of Haberlea rhodopensis Friv in EVOdrop water.

that the data in the experimental group are more con-
centrated around the mean value than in the control
group.

The higher probability density around the mean
value in the experimental group with EVOdrop fil-
tered water indicates that the values for the energy
of hydrogen bonds are more distributed around the
mean value.

This demonstrates the greater stability and less
variability in the strength of hydrogen bonds between
water molecules in clusters. The investigation illus-
trates that most of them are hexagonal [45].

4.2. Linear function
In the research, we applied a linear function of the
type 𝑦 = 𝑚𝑥+𝑏, where 𝑦 is the dependent value of the

energy of the hydrogen bonds, 𝑥 is the independence
variable (time), 𝑚 is the slope coefficient, and 𝑏 is the
intercept of the line with the 𝑦-axis.

The linear function 𝐸(𝑡) = −0.000154𝑡 + 0.1257
illustrates the stability in time of the energy of
hydrogen bonds of water molecules and clusters
(Fig. 3) of the experimental sample with filtered wa-
ter EVOdrop.

The slope (–0.000154) indicates a slight decrease in
the energy of hydrogen bonds with each elapsed unit
of time. The correlation coefficient is 𝑟 = −0.013.

The following conclusions from the linear func-
tion are valid. The slope indicates that the aver-
age energy of the hydrogen bonds decreases by ap-
proximately (−0.00015 eV) per day. The intercept of
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(−0.1253 eV) is the initial value of the energy of the
hydrogen bonds, which would be measured on the
day zero. This is the theoretical start of the measure-
ments. The correlation coefficient 𝑟 = −0.013 indi-
cates no correlation between the samples. This indi-
cates an inverse dependence between the time and
energy of hydrogen bonds. The 𝑝-value 0.000048 is
very low, indicating a statistically significant linear
relationship between time and the energy of the hy-
drogen bonds in the data. This linear function can be
used to predict the energy of the hydrogen bonds in
the future days.

4.3. Binary water clusters and bigger
associates with the Bulgarian endemic
plant Haberlea rhodopensis Friv
The water clusters were proved during osmosis and
diffusion [49]. The osmotic process is essential for
plants, and the authors showed indicators for hy-
dration of plant cells and protection against osmotic
stress [50].

The Bulgarian endemit Haberlea rhodopensis Friv
is related to the interaction between the water mole-
cules during the biosis–anabiosis–biosis cycle. Binary
water clusters were proved [51].

The method was used to investigate the EVO-
drop filtration technology of tap water and its enrich-
ment with hydrogen in terms of hydration and water
molecule clustering with Haberlea rhodopensis Friv
(Table 4) [52]. The statistically significant results
demonstrated that EVOdrop treatment shifts the hy-
drogen bonds’ energy distribution toward larger val-
ues and the corresponding formation of local maxima.

The EVOdrop filtration technology enriches tap
water with hydrogen [48], notably affecting water
molecules’ hydration dynamics and clustering.

According to the control sample with tap water,
the treatment alters the energy distribution of hydro-
gen bonds, shifting it toward the highest values and
forming bigger peaks. This suggests that EVOdrop
technology could potentially enhance water quality
by modifying its molecular structure, thereby offering
benefits in terms of hydration efficiency and, possibly,
other health-related aspects as the positive effects of
Hydrogen-rich water after the hydration with myeloid
tumor of hamsters [53].

5. Conclusions
Extensive research into water clusters highlights their
pivotal role in physical and biological systems, elu-

cidating their complex molecular interactions and
structural dynamics through techniques like NMR,
FTIR spectroscopy, and DFT. These clusters exhibit
notable stability and reactivity under various condi-
tions, which are crucial for biological functions such
as the proton transfer and DNA structuring.

Theoretical studies and practical experiments, in-
cluding those by Nobel laureates Prigozhin, Montag-
nier, Josephson, and Agre, have opened new per-
spectives on the quantum properties of water clus-
ters. They suggest their intricate involvement in cel-
lular processes through quantum coherence and tun-
neling mechanisms.

Filtration can enhance water quality, which resto-
res hydrogen bonds between water molecules.

During this process, water clusters are organi-
zed with a significant proportion adopting hexago-
nal structures. We employed the patented EVOdrop
Swiss technology in our research and analysis. The
effects of this technology were demonstrated through
the analysis of water cluster models using spectral
analyses, Gaussian distribution, and linear function.
These methods allowed us to elucidate the structural
changes and improvements in the molecular arrange-
ment of water post-filtration.

The Gaussian distribution analysis indicates that
probability density in the experimental group with
EVOdrop filtered water is higher around the mean
value than in the control group with tap water. This
suggests a greater concentration of data points
around the mean in the experimental group, implying
more consistency in the measurement obtained. Mo-
reover, the elevated probability density around the
mean value in the experimental group suggests that
the energy values of hydrogen bonds are more consis-
tent around the mean. This demonstrates a reduced
variability in the energy of hydrogen bonds within the
water clusters.

The finding indicates enhanced stability and re-
duced variability in the strength of hydrogen bonds
among water molecules within clusters. The linear
function 𝐸(𝑡) = −0.000154𝑡 + 0.1257 exemplifies the
temporal stability of the hydrogen bond energy in
clusters.

Furthermore, the results from EVOdrop filtra-
tion technology on Haberlea rhodopensis Friv. demon-
strate that this method enriches the water with mo-
lecular hydrogen, significantly influencing the hydra-
tion dynamics and clustering water molecules.
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МОДЕЛЮВАННЯ ВОДНИХ
КЛАСТЕРIВ: СПЕКТРАЛЬНИЙ АНАЛIЗ,
РОЗПОДIЛ ГАУСА I ЛIНIЙНА ФУНКЦIЯ ЧАСУ

Нашi експериментальнi та теоретичнi дослiдження виявили
наявнiсть кластерiв води в рiзних середовищах (особливо в
гiдрофобних умовах), де переважають повiльнiшi взаємодiї
iонiв водню. Ключовi методи, такi як ядерний магнiтний ре-
зонанс (ЯМР) i iнфрачервона Фур’є-спектроскопiя (IЧФС),
вiдiграли вирiшальну роль у нашому розумiннi цих класте-
рiв, розкриваючи їх потенцiйне застосування в медицинi.
На стабiльнiсть i поведiнку цих кластерiв можуть впливати
такi фактори, як присутнiсть iонiв металiв, що приводить
до утворення стабiльних кластерiв. Цей потенцiал для ме-
дичного застосування повинен вселити надiю та iнiцiювати
подальшi дослiдження. Крiм того, нашi дослiдження вияви-
ли, що воднi кластери проявляють характеристики диси-
пативних структур, демонструючи самоорганiзацiю пiд час
фiзичних, хiмiчних або теплових змiн, подiбних до конве-
кцiйних комiрок Релея–Бенара. Ця динамiчна та показо-
ва поведiнка пiдтверджує уявлення про те, що роль води
виходить за межi простої хiмiї, потенцiйно впливаючи на
бiологiчнi процеси на фундаментальному рiвнi. Взаємодiя
водних кластерiв з навколишнiм середовищем i здатнiсть
пiдтримувати нерiвноважний стан через обмiн енергiєю ще
бiльше пiдкреслює їхню складнiсть i значення як у приро-
дному, так i технологiчному контекстах. Фiльтрування во-
ди – це процес, який використовується для покращення її
якостi. Ефект виникає внаслiдок реструктуризацiї водне-
вих зв’язкiв i структурування водних кластерiв, бiльшiсть
з яких є гексагональними. У наших дослiдженнях ми засто-
сували воду, фiльтровану за патентованою швейцарською
технологiєю EVOdrop.

Ключ о в i с л о в а: воднi кластери, розподiл Гауса, лiнiйна
функцiя, спектральний аналiз.
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