The formation of coherence domains for aerosolized water
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Abstract
Based on the field study and the results presented in Part-1, we are able to postulate a very plausible link between coherence domains (CDs) and their biological significance. For organisms
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exposed to the falls, this special kind of aerosolized water bridges the gap between the observed charge separation and the beneficial documented biological effects (Moser, 2008). In addition the
effects demonstrated in Part-1 enables the formation of CDs that reveal peculiar properties and include a density anomaly, an altered viscosity, surface tension as well as a different specific heat
capacity with respect to bulk water. Furthermore, any molecule that finds itself at the boundaries of a CD gets stretched, thereby acquiring an electric dipole that is directed inward – a fact that
has biological significance (Del Giudice & Preparata, 1994). The above makes it clear that the (i) negative charges of the waterfall-related aerosols are a by-product of the formation of CDs goes
far beyond the classical understanding as outlined in the introduction of Part-1, and as will be shown in combination with the formation of Exclusion Zone (EZ) Water, these features are of (ii)
crucial importance when interacting with biological membranes.

CDs & EZ-Water

The biological relevance of CDs becomes evident when looking at the membrane potential of
cells. Since extracellular solutes can be dissolved in the non-coherent fraction only, they cannot
be present within interfacial water (synonymous with EZ water, Del Giudice, 2008). A particlefree zone is created (Fig. 1), leaving a stable ~250 μm-wide particle-free zone (Zheng et al.,
2006). Deposition of CDs in the form or aerosolized water augments the EZ-forming potential.

Fig. 2: Potential profile as a function of distance from a synthetic
membrane-like surface (located at “0” on the abscissa) imitating
membrane properties (Zheng et al., 2006).
Fig. 1: Formation of the exclusion zone (EZ) and its concomitant orientation of water dipoles stretching out for
several 100s of µm. EZ acts like a filter, pushing solutes out of this zone so much so that solutes can only crowd at
the outer EZ surface (Pollack, 2010).

Once formed and left undisturbed, this EZ is stable for days and weeks and is so enormous
that at least 100s of 1000s of H2O-moelcular layers are involved. Since this particular
organization is untypical for gases and liquids, some have even termed this particular state as
the 4th state of matter (Pollack, 2001). On the boundary of this thick layer, the potential
difference typically amounts to a negative potential equivalent to 55<ΔV<110mV (Fig. 2).
This value is in surprising agreement with the membrane potential (Marchettini et al., 2010).
Within the EZ and at room temperature, water molecules are as tightly packed together as
possible, which implies that this extracellular water is also in a coherent state. Since coherent
molecules are spatially wider than non-coherent molecules, the density of coherent water is
lower than that of normal water - approx. 0.97g/cm3 (Pollack, 2001). The coherently
resonating ensemble gives rise to two main consequences (Del Guidice et al., 2010):
#1. Formation of excited cold vortices. Vortices oscillate in the kHz-range and are coupled
with the lifetime of the CDs (i.e. cannot decay thermodynamically), which in turn lead to
subsequent excitations, to drive even more of these vortices with the result that the
overall energy becomes higher and higher. In this way, the CDs can be considered a
device able to collect low-grade energy ( k·T, high entropy) from its environment and
transform it into high-grade (low entropy) energy in turn able to induce electronic
excitations in biomolecules surrounding the CDs.
#2. RedOx-pile formation due to electron release out of CDs. Release of electrons from
CDs can either occur via a quantum tunnelling (Josephson effect) or via a mild external
perturbation. Thus the interface between fully coherent interfacial water and normal bulk
water turns into a RedOx pile, with the former acting as the reducing and the latter as the
oxidizing agent. Thus, water organization around charged surfaces seems to be a key
attribute underlying biological autopoiesis.

Biological significance
As demonstrated in Part-1, oscillations are strongly coupled to the extended EMF evanescenting
from the CDs and make adjacent molecules resonate on the same frequency. Since the
oscillation frequency of water-CDs at room temperature is about 0.2eV, such a molecule is
attracted into the CD if its resonance spectrum is within |n -0.2eV| ≤ k·T. For a given
temperature this equation suggests that molecules are able to co-resonate with the CDs. The
energy of a CD can be approximated to -0.54eV + X (with X ranging from 55<ΔV<110mV). By
assuming that X ~ 0.1eV, Eel attains a value of ~0.44eV that coincides with the electro-negativity
of O2. Thus (H2O)COH + O2 → H2O+ + O2- + COH is the first hub of the chain reaction that in
theory ends with the splitting of the water molecule itself (just as in photosynthesis). This loop
in turn feeds energy back into the formation of cold vortices (see #1). Since these “guest
molecules” are coherently embedded, they are no longer independent and can receive energy
only in a collective way just as the resonating ensemble in a multimode laser (see Part-1). This
favours the production of certain bio-molecules, including AA-chains and their conformative
folding patterns (Voeikov & Del Giudice, 2006).
Since water within a living organism accounts for about 70% of the total mass and 99% of the
total number of molecules, rather then just “water entrapped within and among cells”, organismic
water must be considered as fully interfacial water since each molecule is always closer than a
fraction of a micron from some surface or macromolecular backbone (Del Giudice et al., 2010).
Furthermore, the fact that the observed depth of EZ water by far exceeds these spatial dimensions (Fig.3), biologically organized matter (e.g. life) taps resources that can’t be accounted for
by biochemistry alone (see see #1). This implies that the entire concept of homeostasis must be
viewed from a different angle by which the exposure of ailing cells to an environment that
favours the maintenance of CDs – such as is the case of CD-formation near the waterfall, cell
recovery would be boosted as the cell’s vitality is enhanced by enforcing the robustness of its
own EZ, thus tapping an energy rich resource that is provided from within, but induced from
outside and shifting the metabolic focus to tasks that maintains a cell’s viability in the long run.

UWPE & CD-EZ-Interaction

Based on consequence #2, the EZ-CD interface can be regarded as a stress-relief agent turning a
stress potential from a distress into a eustress mode. Consequence #1 has much wider implication
for the diagnostics part and brings us back to the UWPED-measurements mentioned in Part-1.
As shock-freezing abiotic samples with liquid N2 is needed to conserve coherent structures in
aerosolized water clusters, such treatment is not necessary in biological samples. Here, coherence
is achieved by the complex and intrinsically interwoven network of membranes (in the cytosol
by organelles, cytoskeleton etc.), and in the interstitial via fibrous protein structures, thereby
establishing EZ-water. In comparison, the UWPED count-rate of the same colony treated with
vinegar collapsed by almost two orders of magnitudes to about 100cts/sec. The coherent
structures within the organism have been significantly disturbed, if not destroyed all together.

Fig. 3: The composite image above portrays the potential interaction mechanism of inhaled CDs on the surfactant
of the pulmonary region including type I (squamous pulmonary epithelial) and type II (septal) alveolar cells. The
plasma membrane of theses cells -as in any cell with capacitance properties - is a lipid bilayer consisting of two
tiers of phospho-lipid molecules with hydrophilic heads on the membrane's surface, and hydrophobic tails
oriented inward toward the middle of the membrane.

Medical relevance:
The beneficial effects of

charged particles (in the order of 10·E3 particles/cm3) to the
respiratory system are known (Voikev, 2006). Yet the endocrine system, the autonomic
nervous system, rheumatism, high blood pressure and nervous disorders of the intestinal tract
are also positively affected (Goldstein, 2002; Takahashi et al., 2008; Krueger & Reed, 1976).
Pathophysiologically, it is known that chronic inflammatory processes in the bronchi and lungs
play an important role in the genesis of bronchial asthma. Especially the reduction of
bronchial hypersensitivity and the increase in mucus transport could be documented as well, as
less common asthma attacks as a result of inhalation of negative air ions (Finogenov, 1961;
Goldstein et al. 1997). Yamadaa et al. (2006) even repeated the inhibitive effects of
carcinogenesis and tumor growth..

Conclusion
The investigation carried out at several waterfalls in Central Europe opened up some new and interesting aspects in waterspray electrification, its formation principles and the potential effects on
biological tissues. The reservoir of almost free electrons tunnel out from CDs and are able to pick up low-grade energy from outside to produce coherent cold vortices where electrons move
almost collision-free. CDs thus are devices able to transform low-grade energy (high entropy) collected from the environment into high-grade energy (low entropy), which in turn is able to induce
electronic excitations into the “guest molecules” that are embedded or in the vicinity of CDs. Furthermore, the possibility of water-reorganization impacted by surfaces raises the question of longrange recognition of complementary entities such as enzymes–substrates, antigens–antibodies, etc. (Zheng et al., 2006). Water-CDs can thus get excited by collecting ambient energy and get deexcited by activating “guest molecules” producing so a CD-oscillation. The output energy of chemical reactions in turn is used to reload CDs, changing their oscillation frequency, which facilitate
other specific biochemical reactions.
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