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Forward 

Over the last 30 years, renowned physicist, Nassim Haramein, has 
devoted his life to studying the principles of unified physics to 
understand and learn about the kinetic energy that connects us all. 
In doing so, he developed the technology that created the 
Advanced Resonance Kinetic (ARK®) crystal. The crystal is a 
beautiful piece of handcrafted, wearable applied science that 
brings coherence to water structure and connects the wearer with 
an inexhaustible source of vitality. In order to constantly improve 
upon his findings and learn more about the power of the ARK® and 
his patent Harmonic Flux Resonator (HFR), Haramein assembled a 
team of talented hardworking scientists and researchers to aid him 
in discovering all that the crystal can do. Presented here, for the first 
time, are the most recent report from the Torus Tech team. In them, 
researchers present the findings of a biological study done on plant 
life and water molecules. Enjoy, and if you have any questions, 
please reach out to us at arkcrystals.com. 
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Abstract 

Results of testing with Advanced Resonance Kinetics (ARK®) crystals on parameters of biological vitality, as indicated in 

key plant species, demonstrate increases in growth density, growth rate, seed viability, pathogen resistance, and phytonutrient 

concentration when test plants are grown with ARK® crystals. Following from previous studies in which signficant 

improvements in key parameters of plant viability—such as seed germination rate, growth density, fecundity, and resistance 

to disease—were measured in plants grown in close-proximity to ARK® crystals, further testing has been performed to 

assess the role of ARK® influence on physical properties of water that may be a contributing factor in the beneficial response 

observed in the living system. Here it is presented that plant test groups given water treated with ARK® had signficantly 

increased growth rates, as measured from average stalk length, as compared to controls given untreated water.  

 

1. Introduction 

Quartz is a trigonal crystal system comprised of a 

continuous matrix of SiO4 silicon-oxygen tetrahedra (Figure 

1); each oxygen atom is shared between two tetrahedra, giving 

a final chemical formula of SiO2.  Quartz crystals convert 

phononic modes and mechanical pressure into electricity 

through the piezoelectric effect1. Through this effect quartz 

crystals form the control element of oscillatory circuits in 

modern electronics devices that require high precision 

frequency sources, such as the central processing unit (CPU) 

of computers.  

The piezoelectric axis of the ARK® crystals are stimulated 

using an EM-resonance generator—referred to as the 

harmonic flux resonator2 (HFR)—producing a uniquely 

circularly modulated EM field. After an initial stimulation of 

the piezoelectric axis of the ARK® by the modulated rotating 

EM field of the HFR, it is theorized that constitutive phononic 

oscillations(patent reference, time-crystal) driven from vacuum 

fluctuations will generate an electromotive force and 
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excitation of the quantized EM field by the ARK® crystal. 

Such EM excitation can influence several properties of 

surrounding materials, particularly water and living 

organisms. For example: proximity to the ARK®’s EM field 

may change the self-ionization rate of water, increasing 

conductivity. In the biological system, this may have 

significant effects on intra- and intercellular energy exchange 

and signaling.  

Results of testing with ARK® crystals on parameters 

related to biological vitality, as indicated from the results in 

key plant species, demonstrate specific increases in growth 

density, growth rate, seed viability, pathogen resistance, and 

phytonutrient concentration when test plants are grown with 

exposure to ARK® crystals. Rigorous, standardized, 

environmentally controlled, and repeated testing was 

performed, with clear indications that ARK® crystals have a 

significant, measurable, and demonstrable effect on increasing 

the vitality, fecundity, growth, and resistance to disease in the 

biological system, as measured via effects on plant growth and 

viability.  

Testing indicates that effects of ARK® crystals can be 

conveyed via water that has been exposed to or incubated with 

the crystals. This indicates that water is likely involved in the 

beneficial effects to the biological system that have been 

measured and documented. 

 

 

 

1.1 Materials & Methods 

1.1.1 Precision designed synthetic quartz crystals— 

The precision designed ARK® crystals were provided by 

ARK Crystal LLC, and were utilized for testing and 

scientific characterization of their effects on water and plant 

growth.     

 

1.1.2 Electromagnetic-resonance generator— 

An electromagnetic-resonance generator designed by Torus 

Tech LLC—the Harmonic Flux Resonator—was utilized in 

treating the quartz crystals with a uniquely circularly 

modulated EM field, causing oscillation of the piezoelectric 

(electromechanical) axis of the ARK® crystals. The ARK® 

were exposed to the circularly modulated EM field of the 

HFR for a total of 2 hours, and then removed. After which, 

the crystals are ready for testing as EM modulated ARK®. 

As part of the evaluation of this study, quartz crystals 

exposed to this uniquely patterned EM field  are considered 

to have increased consitutitve EM field interaction after 

treatment.  

1.1.3 Single-pass ARK® water-treatment fixture— 

The EM modulated ARK® crystals are affixed in a retainer 

orienting them in a tetrahelix. The retainer is placed inside of 

a water-tight container in which water is precisely passed 
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over the tetrahelical fixture containing the ARK® crystals. 

The water passes through the fixture and is immediately 

distributed to plant test groups.   

2.1 Results 

Plants of the species Raphanus raphanistrum—commonly 

known as radish—were given water exposed to ARK® 

crystals. Experimental test groups containing ARK® crstyals 

demonstrated statistically significant improvements in key 

parameters related to growth, vitality, resiliency to adverse 

conditions—including increased pathogen resistance—and 

greater fecundity, as compared to controls.  

Greater vitality and growth rate was observed in test groups 

treated with ARK® crystals. In a single-pass experiment, 

where water does not have prolonged intervals of exposure to 

the ARK® crystals, but instead passes over the ARK® 

crystals one time (single-pass) through the tetrahelix ARK® 

fixture at a flow-rate of 4.0 X 10-4 m3/s and is immediately 

distributed to test groups—in the control, water is not passed 

over any stationary ARK® crystals (Figure 2).  

The control group, which had no exposure to ARK® 

crystals, had the lowest average stalk length. The average stalk 

length was seen to increase concordantly with increasing 

numbers of ARK® crystals (a dose-dependent response). The 

test group receiving water passed over 16 ARK® crystals had 

an average stalk length 254.01% greater than the control. 

 

2.1.1 Spectrophotometric quantitation of chlorophyll 

and phytonutrient content  

Greater phytonutrient content, water utilization, and 

increased photosynthesis rates were observed in ARK® 

treated samples using spectrophotometric analysis (Figure 3). 

Relative spectral analysis demonstrates increased growth 

density, a function of increased seed germination and growth 

rate—and most importantly, greater phytonutrient content. In 

radish plants, increased phytonutrient content was measured 

by direct spectrophotometric analysis of the leaves. 

 

2.1.2 Quantitation of fruiting body and seed 

production in plants exposed to ARK® 

crystals  
 

In addition to observing increased seed germination and 

overall growth rates after germination, quatitiation of fruit and 

seed production demonstrates statistically significant 

increases of several key parameters in ARK® treated test 

groups. Increased number of fruiting bodies, as well as 

increased weight, volume, and symmetry were observed in 

ARK® treated test groups of Raphanus raphanistrum (Figure 

4). Test groups similarly treated with ARK® crsytals showed 

significant increase in seed production (Figure 5) with an 

average increase of 444.4% over controls.  
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In addition to qualitatively significant improvements in 

ARK® crystal treated groups, quantitative measurements of 

ARK® crystal treated test groups yield demonstrable 

improvements in fruit and seed production. Such results 

indicate potential benefits for sustainable agricultural 

practices.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Discussion 

 

The HFR (Harmonic Flux Resonator) has been used to 

energize crystals with specific properties and composition, 

including the crystals’ geometric shape and size. We postulate 

that the ARK® crystals’ molecular structure obeys similar 

geometric principles to the Planck Spherical Units in the fabric 

of spacetime3 — at the molecular level the crystals are ordered 

in periodic repeating tetrahedral molecular units. 

Macroscopically, the ARK® crystals are also shaped as 

tetrahedra.  This tetrahedral shape is pertinent in considering 

geometric structure, size and the resultant resonances. 

Our hypothesis is that when these geometrically cut crystals 

are exposed to the dynamic spinning torodial field of the HFR, 

spacetime within the lattice of the crystals interacts with the 

quantum resonance of the constituent molecules, such that 

when the crystals are removed from the HFR-induced 

resonator field they retain sufficient remanents of the 

vibrational spin modes energized by the coherent field 

dynamic of the HFR. One can consider that each crystal 

essentially becomes a fractal of the larger toroidal field of the 
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HFR, where this induced molecular coherency may be 

sustained indefinitely. 

 

3.1 Evaluation of experimental results 
 

Testing and measurements of key parameters of 

vitality in living systems were assessed in plant species treated 

with water exposed to ARK® crystals. Results demonstrate 

statisically significant improvements in all key parameters in 

test groups treated with water exposed to ARK® crystals, as 

compared to controls. These results suggest that the ARK® 

crystals have a signficant beneficial affect on water and the 

biological system.    

Results indicate that ARK® crystals may have beneficial 

effects that extend beyond plants alone and may potentially 

benefit other living organisms as well, given the indication 

that the beneficial effects seem to be mediated in part by 

water— which comprises all living systems.  

 

References 

[1] Suter J.J., Norton J.R., Besson R. (1994). Electrical 

Characterization of Precision Piezoelectric Quartz Crystal 

Resonators. In: Green R.E., Kozaczek K.J., Ruud C.O. 

(eds) Nondestructive Characterization of Materials VI. 

Springer, Boston, MA. 

[2] Haramein N. (2011). Patent No.: US 8,073,094 B2. United 

States Patent. Device and Method for Simulation of 

Magnetohedrodynamics. 

[3] Haramein, N. (2012). Quantum Gravity and the 

Holographic Mass, Physical Review & Research 

International, ISSN: 2231-1815, Page 270-292 

 

https://docs.wixstatic.com/ugd/c06c27_bac3a06298b3401b89ffbec72a8cc816.pdf
https://docs.wixstatic.com/ugd/c06c27_bac3a06298b3401b89ffbec72a8cc816.pdf


Electromagnetically Modulated Precision Geometric 
Quartz Effects on the Biological System

Nassim Haramein, Scott Brown, Trevor Millar, and 
William Brown

1 Torus Tech LLC, Life Sciences Research, San 
Clemente, CA, USA

Email: William@torustech.com

Testing has been performed with precision geometric quartz (PGQ)
treated with a circularly modulated electromagnetic (EM) field (PGQMEM)
to measure effects on water and the biological system. Measurements
were collated in plant test groups that were given water treated with
PGQMEM and analyzed for parameters of biological vitality such as seed
viability, growth rate, growth density, pathogen resistance, chlorophyll
and phytonutrient spectral quantitation, and fecundity. Following from
previous studies in which significant improvements in key parameters of
plant viability were measured in plants grown in close-proximity to
PGQMEM, further testing has been performed to assess the role of PGQMEM
influence on physical properties of water that may be a contributing factor
in the beneficial response observed in the living system. Here it is
presented that plant test groups given water treated with PGQMEM had
significantly increased growth rates, as measured from average stalk
length, as compared to controls given untreated water.

Plants of the species Raphanus raphanistrum—commonly known as
radish—were given water exposed to PGQMEM. Experimental test groups
given PGQMEM-treated water demonstrated statistically significant
improvements in key parameters related to growth, vitality, resiliency to
adverse conditions—including increased pathogen resistance—and
greater fecundity, as compared to controls. Increases in growth rate were
observed in test groups treated with PGQMEM (Figure 1). In a single-pass
experiment, where water does not have prolonged intervals of exposure
to the PGQMEM, but instead passes over the PGQMEM one time (single-pass)
through a linear prototype tetrahelix PGQMEM fixture at a flow- rate of 4.0
X 10-4 m3/s and is immediately distributed to test groups—in the control,
water is not passed over any stationary PGQMEM (Figure 2). The control
group, which had no exposure to PGQMEM, had the lowest average stalk
length. The average stalk length was seen to increase concordantly with
increasing numbers of PGQMEM (a dose-dependent response). The test
group receiving water passed over 16 PGQMEM had an average stalk length
254.01% greater than the control.

Greater phytonutrient content, water utilization, and increased
photosynthesis rates were observed in PGQMEM- treated samples using
spectrophotometric analysis (Figure 3). Relative spectral analysis
demonstrates increased growth density, a function of increased seed
germination and growth rate—and most importantly, greater
phytonutrient content. In radish plants, increased phytonutrient content
was measured by direct spectrophotometric analysis of the leaves.
In addition to observing increased seed germination and overall growth
rates after germination, quantitation of fruit and seed production
demonstrates statistically significant increases of several key parameters
in PGQMEM-treated test groups. Test groups similarly treated with PGQMEM
showed significant increase in seed production (Figure 4) with an average
increase of 444.4% over controls.

Testing and measurements of key parameters of vitality in living systems
were assessed in plant species treated with water exposed to PGQMEM.
Results demonstrate statistically significant improvements in all key
parameters in test groups treated with water exposed to PGQMEM, as
compared to controls. These results suggest that the PGQMEM have a
measurable beneficial effect on water and the biological system. Results
indicate that PGQMEM may have beneficial effects that extend beyond
plants alone and may potentially benefit other living organisms as well,
given the indication that the beneficial effects seem to be mediated in
part by water— which comprisesall living systems. It is theorized that
when the PGQMEM are exposed to the circularly polarized and modulated
EM field of the HFR, there is a coupling to the vacuum within the lattice of
the crystals, sustaining a specific phononic resonance of the constituent
molecules, such that when the crystals are removed from the HFR-
induced resonator field they retain sufficient remnants of the vibrational
spin modes energized by the coherent field dynamic of the HFR.
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Abstract 

Testing has been performed with advanced resonance kinetics (ARK®) crystals, engineered as geometrically identical regular 

tetrahedron-cut quartz, precisely oriented to the crystal axes. The ARK® crystals have truncated vertices and chamfered 

edges, designed to resonate when exposed to specific modulated EM fields. The ARK® are exposed to a multi-phasic 

modulated EM field generated by an EM-resonance-generator. To investigate the EM and electromechanical resonant 

properties (piezoelectric properties) of the treated ARK®, measurements are performed to detect modulatory ordering effects 

on water when brought into proximity with the ARK® crystal’s field of interaction. Results show that water samples exposed 

to the effective field of interaction of the ARK® demonstrate significant differences in several physical properties as 

compared to controls (water that had no exposure to the crystals). Physical properties that were measured included pH, 

conductivity, surface tension, and electrochemical impedance. Here results are reported on the electrochemical measurements 

of conductivity and root-mean-square (RMS) impedance, including the frequency response phase angle. Water that had been 

exposed to the ARK® for 24 hours showed significant differences in all the relevant physical parameters as compared to the 

un-exposed water control samples.   

 

1. Introduction 

Data are presented for electrochemical impedance 

spectroscopy (EIS)1 measurements of precision-geometric 

quartz (ARK®; Figure 1) that have been modulated 

electromagnetically (ARK®). These data represent frequency 

response profiles of water samples that have been exposed to 

ARK®. In a previous study2, we reported results of differential 

plant growth-rates in test groups given ARK®-treated water 

as compared to control test groups (with no ARK® exposure); 

indicating modulatory effects of ARK® crystals on water. To 

further test these results demonstrating modulatory effects of 

the ARK® on water: RMS impedance measurements of 

ultrapure Type 1 water were taken of ARK® modulated with 

the electromagnetic-resonance generator, ARK® (no 

modulated EM field treatment), and control groups (no ARK® 

crystals) to assess differences in electrochemical behavior of 

the treated and untreated water samples.  

Since the electrochemical profile of water can be affected by 

EM-field interaction, EIS measurements were taken to 

investigate if ARK® crystal modulatory effects are correlated 

with changes in RMS impedance.  

The degree to which a water sample can conduct current—its 

conductivity, measured in Siemens per metre (S/m)—is 

dependent on the amount of charged ionic species in solution. 

Conductivity is inversely proportional to resistivity, measured 

in Ohm-metre (Ω·m). Resistivity is a measurement of a 

substance’s resistance to conducting current. Impedance is 

related to resistivity, but also includes measurement of 

electrical reactance, which is the AC or reactive component of 

impedance, arising from the effect of a combination of 

inductance and capacitance.  It is a measure of the opposition 

to conductance within a material when an alternating current 

and voltage is applied across that material. Impedance, 

therefore, is dependent on resistivity as well as electrical 
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reactance across a range of frequencies.  The EIS unit uses the 

RMS value of the current to report impedance values.  

Conductivity changes in water are generally the result of ions 

dissolved in solution, however conductivity changes in pure 

water (water with minimal levels of dissolved ions) are the 

result of primarily electrochemical changes due to self-

ionization and the absorption of atmospheric gases, 

particularly CO2. Self-ionization of water is the result of 

proton tunneling, in which the movement of protons in the 

matrix of H2O molecules results in either protonation or 

deprotonation, producing the hydronium H3O+ cation and the 

hydroxyl OH- anion, respectively. The equilibrium reaction is 

as follows: 

2H2O⇌H3O++OH- 

 
Atmospheric CO2 will dissolve into solution when pure water 

is exposed to ambient atmosphere. The absorbed CO2 forms 

carbonic acid H2CO3: 

 

CO2 + H2O ⇌ H2CO3 

In aqueous solution carbonic acid rapidly dissociates:  

H2CO3⇌H++ HCO3- 

The H+ and HCO3
- ions are the source of increasing 

conductivity of water when exposed to air. The hypothesis 

under evaluation is that electromagnetic and 

electromechanical interaction of the specially designed quartz 

crystals with pure water samples will result in differences in 

self-ionization and CO2 absorption rates as compared to 

untreated water samples, and as such there will be differential 

electrochemical impedance frequency response profiles.   

The present study is to test the hypothesis that the self-

ionization rate of water will be modulated by the excitation 

of the quantized electromagnetic field by the piezoelectric 

activity of the specifically designed, patented ARK® 

crystals. 

Quartz is a trigonal crystal system comprised of a continuous 

matrix of SiO4 silicon-oxygen tetrahedra; each oxygen atom is 

shared between two tetrahedra, giving a final chemical 

formula of SiO2.  Quartz crystals convert phononic modes and 

mechanical pressure into electricity through the piezoelectric 

effect3. Through this effect quartz crystals form the control 

element of oscillatory circuits in modern electronics devices 

that require high precision frequency sources, such as the 

central processing unit (CPU) of computers. After an initial 

stimulation of the piezoelectric axis of the specifically 

designed quartz crystals used in this experiment, constitutive 

phononic oscillations will be driven from vacuum fluctuations 

generating an electrical current and excitation of the quantized 

EM field. 



Advanced Resonance Kinetics Crystal Technology Haramein N., et al  

 3  
 

1.1 Materials & Methods 

1.1.1 Precision designed synthetic quartz crystals— 

The ARK® were purchased from the manufacturer ARK 

Crystal LLC. The manufacturer ARK Crystal LLC provides 

purchase of advanced resonance kinetics (ARK®) crystals, 

which were obtained and utilized as ARK® for testing and 

scientific characterization of ARK® effects on water.     

 

1.1.2 Electromagnetic-resonance generator— 

An electromagnetic-resonance generator designed by Torus 

Tech LLC—referred to technically as the Harmonic Flux 

Resonator4 (HFR)—was utilized in treating the quartz 

crystals with a uniquely circularly modulated EM field, 

causing oscillation of the piezoelectric (electromechanical) 

axis of the ARK® crystals. The ARK® were exposed to the 

circularly modulated EM field of the HFR for a total of 2 

hours, and then removed. After which, the crystals are ready 

for testing as electromagnetically modulated ARK® crystals. 

As part of the evaluation of the hypothesis of this study, 

quartz crystals exposed to this uniquely patterned EM field 

of the EM-resonance generator are considered to have 

increased consitutitve EM field interaction after treatment.  

1.1.3 Ultrapure Type 1 water— 

 

Ultrapure Type 1 (molecular grade) water was produced 

using the Milli-Q Integral water purification system. All tests 

were performed with Milli-Q Type 1 ultrapure water. The 

ultrapure water was placed in uncontaminated air-tight 500 

mL pyrex glass containers. Conductivity measurements of 

aliquots of the test water (experimental groups and controls) 

were taken to ensure purity of water samples during testing.  

1.1.4 EM-control water-treatment containers— 

 

Solid copper tubing with an outer-diameter (OD) of 10.5 cm, 

an inner-diameter (ID) of 10.3 cm, and a height of 13 cm; 

was welded to a solid copper base 15 cm X 15cm with a 

copper ring of 16 mm in height and 20 mm in diameter 

welded to the center. The copper ring allows for the quartz 

crystals to be placed under the 500 mL pyrex glass containers 

with the ultrapure water; the glass containers sit on top of the 

copper ring over the crystals in the experimental groups, 

while in control groups there are no quartz crystals. The base 

is electrically grounded. The EM-control water-treatment 

containers have a lid that completes EM shielding; the lid is a 

copper plate of similar dimensions as the base, but with an 

inset that slides the cap over the OD of the copper tubing 

exactly to effectively seal the inside from ambient 

electromagnetic radiation.   

1.1.5 CYBRES electrochemical impedance 

spectrometer— 

Electrochemical impedance spectroscopy (EIS) is a 

methodology utilized to measure ionic properties of water 

and aqueous solutions. An electrochemical impedance 

spectrometer was obtained from CYBRES and used to 

collect EIS data of test samples and characterize parameters 

of their ionic properties—particularly comparing water 

treated with ARK® to untreated samples.  

Aliquots of each test group were transferred to a cuvette that 

attaches to the electrode sensors of the EIS unit. 

Measurements were taken for each sample: (1) water treated 

with EM modulated ARK®; (2) water treated with non-

energized ARK®; and (3) water with no treatment (controls). 

For each day of testing, the measurement for each test group 

was repeated 3 times, and this was repeated 9 times over two 

weeks; for a total of 27 measurements. The EIS data was 

recorded and an average RMS value was calculated from the 

27 measurements for each test group.   
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2. Results  

Statistical analysis of the 27 measurements for each test 

group was performed to calculate the average RMS 

impedance value, the standard deviation, and the percent 

difference between ARK® experimental samples and control 

test groups. Analyses demonstrate that the ARK® test group 

had a 43.49% lower impedance value as compared to the 

control test group (Figure 2). These results have a low value 

of standard deviation, indicating the results are statistically 

significant.  

Corresponding measurements were performed with a 

conductivity meter to determine the conductivity of the water 

samples in the ARK® experimental group and the control 

groups. Conductivity readings correlate with EIS RMS 

impedance measurements as the ARK®-treated samples had 

a higher average conductivity as compared to controls 

(Figure 3). 
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3. Discussion 

Statistical analysis shows that the experimental group, 

treated with the specifically geometrically designed quartz 

crystal has a 45.49% lower RMS value than the control 

group that has not been exposed to the specially designed 

quartz crystals. The RMS value is a measure of the 

impedance response over a frequency spectrum. Indicating 

that the quartz crystals has the effects of lowering the 

impedance in the experimental group, as compared to the 

control. Since impedance is inversely related to the 

conductivity, this implies that the experimental group has a 

higher conductivity value than the control.  

Since the water samples are ultrapure Type 1 molecular 

grade water, chemical activity resulting in ionic changes are 

due to only two sources: (1) absorption of atmospheric gases; 

and (2) self-ionization. Since the experimental and control 

groups have the same degree of absorption of atmospheric 

gases, the difference in impedance must be due to an 

increased self-ionization rate in the experimental group. Such 

an effect indicates that there is increased proton mobility in 

the ARK®-treated water samples. Increased proton mobility, 

which includes proton tunneling, requires greater geometric 

coordination among the matrix of water molecules 

comprising the bulk liquid5,6 (Figure 4)—suggesting that 

there is increased geometric coordination and ordering in the 

ARK® treated experimental group as compared to the 

control.  
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Testing has been performed with precision-geometric quartz (PGQ; Figure
1), engineered as geometrically identical regular tetrahedron-cut quartz,
precisely oriented to the crystal axes. The PGQ crystals are exposed to
modulated electromagnetic (EM) fields, after which they are referred to as
PGQmem. The PGQ have truncated vertices and chamfered edges, designed
to resonate when exposed to specific modulated EM fields. The PGQ are
exposed to a multi-phasic modulated EM field generated by an EM-
resonance-generator. To investigate the EM and electromechanical
resonant properties (piezoelectric properties) of the treated PGQmem,
measurements are performed to detect modulatory ordering effects on
water when brought into proximity with the PGQMEM’s field of interaction.
Results show that water samples exposed to the effective field of
interaction of the PGQmem demonstrate significant differences in several
physical properties as compared to controls (water that had no exposure
to the crystals). Physical properties that were measured included pH,
conductivity, surface tension, and electrochemical impedance. Here
results are reported on the electrochemical measurements of conductivity
and root-mean-square (RMS) impedance, including the frequency
response phase angle. Water that had been exposed to the PGQmem for 24
hours showed significant differences in all the relevant physical
parameters as compared to the un-exposed water control samples.

In a previous study we reported results of differential plant growth-rates
in test groups given PGQmem-treated water as compared to control test
groups (with no PGQ exposure); indicating modulatory effects of PGQmem
on water. To further test these results demonstrating modulatory effects
of the PGQmem on water: impedance measurements of ultrapure Type 1
water were taken of PGQMEM, PGQ (no modulated EM field treatment),
and control groups (no PGQMEM or PGQ) to assess differences in
electrochemical behavior of the treated and untreated water samples.
Electrochemical impedance spectroscopy (EIS) is a spectral analytic
method that measures the impedance of a liquid sample over a range of
AC frequencies, and was utilized in this study. Since the electrochemical
profile of water can be affected by EM-field interaction, EIS
measurements were taken to investigate if PGQMEM modulatory effects
are correlated with changes in impedance.

Statistical analysis for each test group was performed to calculate the
average impedance across the spectrum of oscillating AC frequency from
400 Hz to 10 kHz in PGQmem vs. control (Figure 2); PGQ vs. control (Figure
3); and all 3 test groups Comparative analysis was performed between
each test group: (1) PGQmem, (2) PGQ experimental samples and (3) ultra-
pure Type I untreated-water control samples (Figure 4).

Water samples from the EM-treated PGQmem test group had a lower
average impedance value as compared to untreated water control
samples. The PGQ test group unexposed to the EM modulation have a
lower average impedance value across measurements as compared to
control samples, however Figure 4 shows that the PGQ-treated water
sample groups have an intermediate impedance value that is higher than
the PGQmem, but lower than the control.

Analysis shows that water samples treated with PGQmerm have a lower
average impedance value across the frequency spectrum as compared to
untreated water control samples. The intermediate impedance value of
PGQ that have not been treated with the circularly polarized EM field—
showing an impedance value that is higher than the PGQmem but still lower
than the control—indicates that the EM excitation of the PGQ has a
significant modulation of the PGQmem on the its interactivity with water, as
observed through the changes in impedance values across the 3 test
groups.

Since the water samples are ultrapure Type 1 molecular grade water,
changes in electrochemical activity resulting in ionization are due to only
two sources: (1) absorption of atmospheric gases; and (2) self-ionization.
Since the experimental and control groups have the same degree of
absorption of atmospheric gases, the difference in impedance is the
result of an increased self-ionization rate in the experimental group. Such
an effect can be explained by increased proton mobility in the PGQmem-
treated water samples. Increased proton mobility, which includes proton
tunneling, requires greater geometric coordination among the matrix of
water molecules comprising the bulk liquid —suggesting that there is
increased geometric coordination and ordering in the PGQmem treated
experimental group as compared to the control.
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