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Abstract

The ability of water to respond to external
influences has been considered for many
years. So-called electronic copying, based
on this phenomenon, is widely used
in complementary medicine. To reject
or confirm the validity of the copying
phenomenon scientifically has been a
challenge. Here, the absorption spectra of
electronic copies of seven parent substances
were studied using a double blind procedure
in three independent series of experiments.
The carrier was saline solution or med-
ical-grade distilled water (factory-sealed
ampoules). Spectral readings of electronic
copies were compared with hidden controls.
Statistically significant distinctions were
found at some wavelengths between 3000
nm and 1400 nm in all three experiments.
The wavelengths revealed a kind of order
in their positions. Both observations imply
long-term response of water to the weak
electromagnetic influence involved in
electronic copying.

Introduction

The ability of water to respond to external
influences during long periods after
exposure — the so-called “water memory”
phenomenon — has been discussed widely
especially with regard to homeopathy
[Davenas et al. (1988); Thomas (2007);
Roy et al. (2005); Lo et al. (1996)]. Highly
diluted water solutions of parent bio-active
substances have been used in homeopathy
for approximately 200 years, with empirical
evidence confirming their -effectiveness
in treatment of both people and animals
[Towsey and Hasan (1995)]. Furthermore,
besides homoeopathic remedies prepared
by the conventional dilution/succussion
procedure, homeopathic preparations pre-
pared on the basis of electronic copying of
parent bio-active substances have received
a certain acceptance in complementary
medicine (see, for example, [Towsey and
Hasan (1995); Pothmann et al. (2001)]. This
acceptance has come in spite of a significant
deficit of objective scientific data on the
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biomedical efficacy of electronic copies.
Several types of devices for electronic
copying are available. The earliest was
the ‘radionic’ magneto-geometric copying
apparatus, invented by M. Rae [Towsey and
Hasan (1995)]. Recently, similar electronic
copying technique was developed by J.
Benveniste’s team [Thomas et al. (2000);
Thomas (2007)] and [Montagnier et al.
(2009)]. The physical basis of electronic
copying is unclear but there are several
suppositions linking it with interaction of
external electromagnetic fields [Towsey
and Hasan (1995); Montagnier et al. 2009)]
and electromagnetic fields generated by the
human operator [Korenbaum et al. (2003);
Web. ref. 1]. There are few empirical
observations on the similarity of biomedical
action of electronic copies to their parent
substances or to conventional homeopathic
preparations of these parent substances
[Davenas et al. (1988); Thomas (2007);
Towsey and Hasan (1995); Montagnier et al.
(2009); Jonas et al. (2006)]. However, the
quality of electronic copying was found to
be operator dependent [Towsey and Hasan
(1995); Montagnier et al. (2009); Jonas
et al. (2006)]. Furthermore the specificity
(extra placebo effect) is under question
now even for conventional homoeopathic
remedies [Shang et al. (2005)].

Objective physical studies are necessary to
reject or confirm the validity of electronic
copying. One approach may be the use of
absorption spectroscopy of water-based
electronic copies (see [Marschollek et
al. (2010)] for example). However, this
procedure must be strictly double-blind in
ordertoavoid possiblebiasof experimenters.
The present authors previously developed
a double-blind experimental procedure
and carried out a pilot study [Korenbaum
et al. (2006)]. The goal of current study is
independent double blind estimation and
analysis of differences between water-based
electronic copies and blank water carrier in
an extended spectral band.

Materials and Methods

The main concept in the experimental
design was the comparison of absorption
spectra of samples of electronic copies
of various parent substances with blank
carrier samples. The latter samples are
referred to as hidden (blind) controls. All
samples were prepared and their spectra
were evaluated according to a double
blind procedure. Absorption spectra of
samples were measured by means of a
spectrophotometer. The spectra were
compared at each wavelength to look for
statistically significant distinctions between
the ensemble of samples of electronic copies
of each parent substance and the ensemble
of samples of hidden controls (acting as a
kind of placebo).

Three independent series of experiments
withthesameparentsubstanceswerecarried
out. In the first and second experiments the
carrier was a sterile saline solution (NaCl
9%) while in the third experiment it was
medical-grade distilled water. Both were
contained in 5-ml factory sealed ampoules.

All parent bio-active substances were
water-based homeopathic preparations,
encapsulated in tightly sealed glass vials.
Seven types of parent bio-active substances
were used:

1) DNA-tox (DNA) — indicator of
DNA problems caused by exposure of
organism to toxic agents (Manus, Russian
Federation) - electronic copy of preparation
from cassettes for vegetative resonance test
produced by IMEDIS, RU [Web. ref. 2];

2) Bacteria (B) — superposition of
75 pathogenic bacteria at 6D potencies
(Meripharm GmbH, Germany);

3) Manus (MAN) — harmonizing
preparation (Manus, Russian Federation)
- electronic copy of 50% tincture of
Eleutherococcus;
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4) Fungi (FUN) - superposition
(Metabolics Ltd, United Kingdom) of
17 pathogenic fungi at 30x potencies
(Ainsworth’s  Homeopathic =~ Pharmacy
London UK);

5) Toxic metal (TM) — superposition
(Metabolics Ltd, United Kingdom) of 27
salts of heavy metals and toxic metals at
30x, 200x and 1m potencies (Ainsworth’s
Homeopathic Pharmacy London UK);

6) Virus (VIR) — superposition of
41 pathogenic viruses at 6D, 8D potencies
(Meripharm GmbH, Germany);

7) Degeneration (DEG) — super-
position of 41 oncologic cultures at 6D,
12D, 30D potencies (Meripharm GmbH,
Germany).

In each experiment 200 sealed ampoules
from one factory lot were randomly
numbered from 1 to 190. The remaining
ten ampoules were left unnumbered. We
produced 19 electronic copies (EC) of each
parent substance — a total of 133 ampoules.
We also produced 57 ampoules of hidden
controls (HC).

Thehidden controlampoules wererandomly
divided into three groups (HC1, HC2, HC3),
each consisting of nineteen samples. Every
ECand HCampoule was packed individually
in aluminum foil, to protect from external
electromagnetic fields. The correspondence
between the ampoule number and sample
type (ECs, HCs) was recorded in the protocol
that was not opened until the completion
of spectral analysis and the recording all
spectral files. In order to provide a double-
blind procedure the persons involved in
numbering and copying did not participate
in the subsequent spectral measurement
and statistical processing. The remaining
unnumbered ten ampoules were reserved
for use as so-called working controls (not
blind blank carrier) needed for double-
beam spectrophotometer operation as

reference substance.

To make electronic copies of parent
substances a «Simulator» (Metabolics
Ltd, UK) was used. The simulator is
modeled after the original device of M. Rae
[Towsey and Hasan (1995)]. The apparatus
contains two copper containers, connected
in induction loop, one of which (M) is
meant to house the parent substance to
be copied, whereas the second one (C) is
meant to house the prepared electronic
copy. In accordance with basic ‘radionic’
hypothesis [Towsey and Hasan (1995)]
“the effect of the parent substance is to
modulate magnetic field, which in turn
structures water crystals of the copy”. We
suppose that any such copying action, if
real, may be based on weak influence of
the electromagnetic field of the human
operator, in conjunction with the influence
of external natural electromagnetic fields
on copied preparations [Korenbaum et al.
(2003); Web ref. 1].

The copying procedure was made according
to the apparatus’s manual. At first, an
operation of “deleting information” was
carried out. For this purpose one or two
ampoules were sequentially placed into the
container “C”, whereas the container “M”
was left empty. The operator pressed the
appropriate button of the apparatus. No
other manipulations were performed with
the hidden control ampoules or with the
working control ampoules. When preparing
the electronic copy, the vial with the parent
bio-active substance was inserted into the
apparatus container “M”, and the prepared
samples (ampoules) were sequentially
placed into container “C”. The operator
pressed the appropriate button to make
the electronic copy. Since the quality of
the copying procedure might be operator-
dependent [Towsey and Hasan (1995); Web
ref. 1; Jonas et al. (2006)], all investigated
preparations were made by one and the
same person (V.G.) in all three experiments.
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The absorption spectra of preparations
under study were determined within
5-10 days after completing the electronic
copying procedure. Spectral measurements
for each experiment were performed
over four days due to the large number of
samples. Measurements were made by
means of a Varian Cary 5000i (Agilent
Technologies, USA) double-beam analytical
spectrophotometer in the wave band 3000
— 600 nm with intervals of 0.5 nm. (Width
of spectral window - 0.5 nm, accumulation
time - 0.1 s, scan speed - 300 nm/min,
change of detector at 800 nm, change of
filters at 1200 nm and 2000 nm). The
apparatus was auto calibrated before each
experiment. The values of transmission in
percents relative to working control, i.e.,
the difference absorption spectrum of each
sample, were written to the hard disk. The
assigned number of the file corresponded to
the number of the ampoule investigated.

Every ampoule was opened just before
measurement, and the contents were
injected with a disposable syringe into a
measuring cuvette made of quartz. The
cuvette was a rectangular parallelepiped
4.5 cm in height, 1 mm wall thickness,
and working volume of 3 ml. An identical
control cuvette was filled once for every day
of measurement with the contents of an
arbitrarilytakenampoule ofworking control.
The latter was placed in one chamber of the
double-beam spectrophotometer, and left
there throughout the entirety of that day’s
measurement. The measuring cuvette with
investigated contents was placed into the
other chamber of the spectrophotometer.
A difference absorption spectrum was then
recorded. After recording the spectral file,
the contents of the measuring cuvette were
emptied and the cuvette was flushed with
pure carrier solution (saline solution in
the first and the second experiments and
medical-grade distilled water in the third
one).

Once the experiment was finished, the
numbering protocol was broken and the
spectral files were sorted by the parent
ECs or HCs. All EC files corresponding to
a given parent bio-active substance were
collected into one group. During statistical
processing each spectral reading of every
EC, represented by the ensemble of samples,
was compared with every group of HC,
represented by the ensemble of samples,
using a Mann-Whitney non-parametric
U-test (Statistica, StatSoft Inc.). Any
wavelengths with significant differences (p
< 0.05) between EC and HC were registered.
We recorded the Z,4; value of the Mann-
Whitney non-parametric U-test, describing
Z (Normal) statistics being the base for
p evaluation (Statistica, StatSoft Inc.).
Thereupon we selected those wavelengths
in which the significant differences of the
same direction indicated in the sign of Z,;
were observed when comparing EC with all
three groups of hidden controls (HC1, HC2,
HC3). Total values of Z,4; were evaluated for
each selected wavelength. Hidden control
groups were also compared to each other
in three pairs: HC1 re HC2, HC1 re HC3
and HC2 re HC3. This multiple comparison
was a reference test evaluating threshold
of essential difference. The procedure
for data processing, though not blind,
was predetermined and identical for all
experiments.

Results

Regarding the hidden controls, we found no
wavelengths where we could find significant
differences between all three pairs of hidden
controls (HC1 re HC2, HC1 re HC3 and HC2
re HC3). There were only some wavelengths
where significant differences were observed
for two pairs. Thus to provide the threshold
of essential difference in evaluation of ECs
spectra it is necessary to search wavelengths
with significant differences relative to all
three HCs.

The wavelengths found in experiment 1
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where the carrier was saline
solution are summarized in
Table 1. Each EC type has some
wavelengths where significant
differences are observed rela-
tive to all three groups of hid-
den controls (Table 1). Such
differences are statistically si-
gnificant. Furthermore, the ide-
ntical direction (sign of Z,4;) of
differences from all three hidden
control groups amplifies the
reliability of these distinctions
(Table 1). One can see that there
are 7 - 17 such wavelengths for
every EC type.

Table 1: Wavelengths of statisti-
cally essential distinctions of EC
preparations re three hidden con-
trol groups (Experiment 1): Z,g; —
adjusted Z(Normal) Probability Dis-
tribution value of Mann-Whitney
U-test (Statistica, StatSoft Inc.), +
positive sign of Z,g;, - negative sign
of Zygj total Zyg; is the sum of Zyg;
obtained in each comparison.

EC Wavelengths, HC1 HC2 HC3 Total Zagi
Nm
DNA 2697.5 - - - -7.2
2446.5 + + + 7.6
2359 + + + 6.3
2274.5 - - -1.6
2274 - - -8.4
1697.5 - - - -1.2
1456 + + + 6.4
DEG 2805.5 - - - -1.3
2764 + + + 6.6
2647 + + + 8.3
2550 + + + 8.1
2334.5 + + + 6.3
1506 + + + 7.1
1898.5 + + + 6.7
1647 + + + 8.3
1453 - - -6.9
B 2635.5 - - - -7.8
2558 + + + 7.8
2463 - - - -8.3
2396.5 - - - -8.1
1931.5 + + + 6.9
1855.5 + + + 1.5
1635.5 - - -7.8
VIR 2843 + + + 7.7
2786.5 - - 9.1
2772 - - - -6.7
2675 + + + 6.6
2520.5 + + + 7.8
2312.5 - - - -1.3
2221 - - - -1.1
2047.5 + + + 7.0
1931.5 + + + 6.4
1675 + + + 6.6
FUN 2963.5 - - - -1.2
2822.5 + + + 7.1
2804 - -1.4
2786.5 - - - -6.6
27325 + + + 7.1
2662 + + + 6.9
2661 - - - -1.5
2597 - - - -1.0
2539 + + + 8.2
2513 - - - -6.2
2271.5 + + + 8.6
2205.5 + + + 7.0
2135 + + + 8.4
1982 - - - -7.4
1662 + + + 6.9
1661 - - -1.5
1404.5 -6.5
™ 2974 - - - -9.0
2898.5 + + + 8.1
2520.5 + + + 6.8
2387 - - -8.0
2219.5 - -8.3
2139 - - - -8.5
2052 + + + 6.7
MAN 2786.5 - - -6.6
2402 - - - -1.1
2342.5 + + + 1.5
2238.5 + + + 8.3
1987 + + + 8.1
1984.5 - - -7.0
1906 + + + 7.6
1461.5 + + + 6.8
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All wavelengths with significant differences
(Table 1) found in experiment 1 (saline) are
arranged as A; in Table 2a in the order from
long to short wavelengths. Analogous data
for experiment 2 (saline) are represented
in Table 2b; and for experiment 3
(medical grade distilled water) in Table

2c. One can see that wavelengths with
significant distinctions are met in all three
experiments. They are located in the band
of 3000 — 1400 nm. However the number
of such wavelengths varies in EC types and
in different experiments.

Table 2a: Ranged wavelengths A; EC DNA | DEG B VIR FUN ™ | MAN
(nm) with significant distinctions L
. 2 2446.5 2764 2558 2786.5 | 2822.5 | 2898.5 2402
groups by EC types (experlment 1)' 3 2359 2647 2463 2772 2804 2520.5 | 23425
4 2274.5 2550 2396.5 2675 2786.5 2387 2238.5
5 2274 | 23345 | 1931.5 | 25205 | 27325 | 2219.5 | 1987
6 1697.5 | 1906 | 18555 | 23125 | 2662 | 2139 | 1984.5
7 1456 | 1898.5 | 1635.5 | 2221 | 2661 | 2052 1906
8 1647 20475 | 2597 1461.5
9 1453 1931.5 | 2539
10 1675 | 2513
11 2277.5
12 2205.5
13 2135
14 1982
15 1662
16 1661
17 1404.5
Table 2b: Ranged wavelengths A; EC DNA | DEG B VIR | FUN ™ | MAN
(nm) with significant distinctions I
relative to three hidden control 1 2020.5 2506 2821.5 2093 2989.5 2825 2539
groups by EC types (experiment 2) 2 1939 2057.5 | 2108.5 | 2059.5 2868 2527.5 2116
: 3 1542 | 14455 | 2044 | 1576 | 18125 | 2506 | 1916.5
4 1414 2013.5 | 1573.5 | 1526.5 | 2441.5 | 1551
5 15585 | 1571 2317 1530
6 1542 1568.5 2045.5
7 1530.5 | 1568 1967.5
8 1496 1567.5
9 1567
10 1566.5
11 1566
12 1565
13 1564
14 1563
15 1562.5
16 1561.5
17 1561
18 1560.5
19 1560
20 1559.5
21 1559
22 1558.5
23 1558
24 1557.5
25 1556.5
26 1556
27 1555
28 1553.5
29 1540.5
30 1539.5
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To study distribution of wavelengths with
significant distinctions in analyzed spectral
band irrespective of EC type, histograms
were calculated (Microcal Origin, Micro-
cal Software Inc.). Resulting counts of
histograms obtained in all experiments are
represented in Table 3. There are evident
maxima of histograms in each experiment.
They are located near 1525-1675 nm, 1975-
2125 nm, 2275-2425 nm, 2725-2875 nm.
However, the location of peaks differs in
various experiments.

To look for any system in the wavelengths’
position, we calculated the ratios between
adjacent ranged wavelengths A;,;/A; for each
EC type. Results obtained for experiment
1 (saline) are represented in Table 4. The
histogram of all ratios (Microcal Origin,
Microcal Software Inc.) is plotted in Figure
1a and its counts are listed in Table 5a. One
can see in both Figure 1a and Table 5a that
the ratio A;;;/A; ~ 0.965 is seen consistently
as a histogram maximum.

Table 2c¢: Ranged wavelengths A; EC DNA | DEG B VIR FUN T™ | MAN
(nm) with significant distinctions !
relative to three hidden control 1 2503.5| 2569 | 2445.5 | 2325 1918 | 2984 | 2371
. 2 2024.5 | 2536.5 | 2424 | 14855 | 1539.5 | 2915
groups by EC types (experiment 3). 3 1977.5| 2074 | 2325 1413 | 1413
4 19455
Table 3: Counts of histograms of [ Wavelength, nm Experiment 1 Experiment 2 Experiment 3
wavelengths with significant dis- 575 i 3 3
tinctions irrespective of EC type. 1525 3 36 3
1675 6 0 0
1825 2 1 0
1975 8 7 9
2125 3 5 1
2275 10 1 2
2425 6 1 3
2575 9 4 3
2725 10 0 0
2875 5 3 1
3025 2 1 1
Table 4: Ratios Aisy/Ai of wave- | 28— Fe8——Poe— 5o o5 | 0955 | o%6
lengths with significant distinctions 0.964 | 0.058 | 0.963 | 0.995 | 0993 | 0.870 0.975
(Table 2a) by ECs (experiment 1). 0964 | 0.963 0.973 0.965 0.994 | 0.947 0.956
1.0 0.915 | 0.806 | 00942 | 0981 | 0.930 0.888
0.746 | 0.816 | 00961 | 0917 | 0974 | 0.964 0.999
0.858 | 0996 | 0881 | 0.960 1.0 0.960 0.960
0.868 0922 | 0976 0.767
0.882 0.543 | 0.978
0.867 | 0.990
0.907
0.568
0.968
0.928
0.839
0.999
0.846
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Figure 1a: Histogram of ratios A;,; / A; summa- Figure 1b: Histogram of ratios A;,, / A; summa-
rized for all ECs of experiment 1. Data taken from rized for all ECs of experiment 2.

Table 4.
34
.
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Figure 1c: Histogram of ratios A, / A; summa-
rized for all ECs of experiment 3.
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Table 5a: Count and percentage of
histogram of ratios A;., / A; (Figure
1a) in experiment 1 with approxi-
mate peaks of Equation 1.

Table 5b: Count and percentage of
histogram of ratios A;., / A; (Figure
1b) in experiment 2 with approxi-
mate peaks of Equation 1.

Ratio ;Li. ].-"I }Li

Count

(0.965)"

%o

0.75

0.76

0.77

0.78

0.79

0.8

0.81

0.82

0.83

0.84

0.85

0.86

0.867

0.87

0.867

9.4

0.88

0.899

0.89

W ||

0.899

3.7

0.9

0.91

0.92

[ ]

0.931

0.93

0.931

9.4

0.94

0.95

0.96

0.965

0.97

0.965

34

0.98

0.99
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Ratio .;"..1. ].-'II }'..'L

Count

(0.965)"

%

0.7525

0.7675

0.779

0.7825

0.779

0.7975

0.8125

0.808

0.8275

0.808

0.8425

0.8575

0.8725

0.8875

0.899

0.9025

0.899

0.9175

0.9325

0.9475

0.9625

0.965

0.9775

A S el = I el I o - Al oS I Bl (= o

0.965

14

0.9925

%]
]

1.0075

=
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Table 5c: Count and percentage o - " 0
histogrﬁm of ratios )\ii /A (Figg]urg Rataoskoi;; M Co;mt " (0.965) %
1c) in experiment 3 with approxi- :
mate peaks of Equation 1. 0.555 0
0.605 0
0.655 1
0.705 0
0.755 0
0.805 3 6 0.808 25
0.855 0
0.905
0.955 4 1 0.965 33
1.005 2
1.055 0
Table 6: Increments of Planck’s | Ec DNA DEG B VIR FUN ™ MAN
energy (AE, J) according to Eq. 7.56E-21 | 1.06E-21 | 2.28E-21 | 142E-21 | 3.35E-21 | 1.74E-21 | 1.14E-20

. 3.01E-21 3.18E-21 3E-21 3.73E-22 | 4.65E-22 | 1.03E-20 | 2.1E-21
2 between ad]acent wavelengths 3.13E-21 2.86E-21 | 2.24E-21 | 2.6E-21 | 445E-22 | 441E-21 | 3.94E-21

(Table 2a) found in experiment 1. 192E23 | 7.19E-21 | 2E-20 | 4.55E-21 | 1.41E-21 | 6.28E-21 | 1.12E-20
2.976-20 | 1.91E20 | 421E-21 | 7.098-21 | 1.936-21 | 337621 | 1.26E-22
1.94E-20 | 4.12E22 | 144E-20 | 3.54E-21 | 2.816-23 | 3.94E21 | 4.12E-21

1.6E-20 7.58E-21 | 1.84E-21 3.17E-20
1.61E-20 5.83E-21 | 1.75E-21
1.58E-20 | 8.1E-22
8.18E-21
2.85B-21
2.98E-21
7.19E-21
1.93E-20
7.2E-23
2.19E-20
20
6
15
4
10
2
5
0 + l 0
5.00E-021 1.00E-020 1.50E-020 2.00E-021100E-03100E-028100E-021 00E-02020E-02040E-020

Figure 2a: Histogram of increments of energy AE Figure 2b: Histogram of increments of energy AE
summarized for all ECs of experiment 1. Data taken summarized for all ECs of experiment 2.
from Table 5.
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Furthermore the empirical equation:
(1) Air1=(0.965)" A;

may be supposed for locations of maxima
of this histogram, where n is an integer
number. Analogous data are represented
in Figure 1b and Table 5b for experiment 2
(saline), and in Figure 1c and Table 5c¢ for
experiment 3 (medical gradedistilled water).
One can see that in all three experiments
there are evident histogram peaks whose
locations correspond to Equation 1. This
ordered spectral feature is similar to a kind
of spectral series.

AE, count Steps,

J J I
3.50E-22 6 " 5,00E-0211.00E-0201.50E-02( 00E-0202. 50E-0208, 00E-020
9.50E-22 2 Figure 2c¢: Histogram of increments of energy AE
1.55E-21 5 summarized for all ECs of experiment 3.
2.15E-21 4

2.75E-21 6 Base

3.35E-21 5 AE, count Steps,
3.95E-21 4 J J
4.55E-21 2 3.89E-22 19 Base
5.15E-21 0 1.14E-21 6

5.75E-21 1 1.89E-21 0

6.35E-21 1 2.64E-21 1

6.95E-21 3 4.2E-21 3.39E-21 1

7.55E-21 2 4.14E-21 2 3.75E-21
8.15E-21 1 4.89E-21 1

8.75E-21 0 5.64E-21 1

9.35E-21 0 6.39E-21 0

9.95E-21 0 7.14E-21 1

1.06E-20 1 7.89E-21 2 2%3.75E-21
1.12E-20 2 2*%4 2E-21 8.64E-21 1

1.18E-20 0 9.39E-21 1

1.24E-20 0 1.01E-20 1

1.30E-20 0 1.09E-20 0

1.36E-20 0 1.16E-20 0

1.42E-20 1 1.24E-20 0

1.48E-20 0 1.31E-20 1

Table 7a: Count and periodic steps of histogram of Table 7b: Count and periodic steps of histogram of
increments of energy AE (Fig. 2a) found in experi- increments of energy AE (Fig. 2b) found in experi-

ment 1.

ment 2.
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Additionally, to analyze the nature of the
absorption wavelengths with significant
distinctions we calculated increments of
Planck’s energy under transition from A;,
to A;, i.e. between adjacent wavelengths as:

(2) AE = he(1/Ai4, - 1/A)

where h = Planck’s constant, ¢ =
electromagnetic wave speed in a vacuum.
These energy increments for experiment 1
arelistedinTable 6. Theycharacterize energy
absorption of the analyzed substances and
may reflect its quantum nature. To reveal
this nature the histogram of increments of
Planck’s energy was constructed (Fig. 2a,
Table 7a), which summarizes results for all
EC types in experiment 1. It has a main peak
near 2.75E-21 J and evident side lobes with
steady periodicity (approximately 4.2E-21
J). Analogous data are represented in the
Figure 2b and Table 7b for experiment 2
(saline), in the Figure 2c and Table 7c for
experiment 3 (medical distilled water).

AE, count Steps,
J J

1.45E-21 base
3.95E-21
6.45E-21
8.95E-21
1.15E-20
1.40E-20
1.65E-20
1.90E-20
2.15E-20
2.40E-20
2.65E-20
2.90E-20
3.15E-20

5E-21

3*5E-21

oo~ oIo—= o O RN =N

Table 7a: Count and periodic steps of histogram of
increments of energy AE (Fig. 2¢) found in experi-
ment 3.

In experiment 2 (Fig. 2b, Tabl. 7b) the
main peak is near 3.9E-22 J and the step
is approximately 3.75E-21 J, while in the
experiment 3 (Fig. 2c, Tabl. 7c¢) the main
peak is near 1.45E-21 J and periodical lobes
with the step of approximately 5E-21 J are
observed. The value of energy increments
will be discussed below.

Results and Discussion

Basic Findings and Their Reliability

Several interesting results were found in
this study.

The first is that there are wavelengths with
significant distinctions for each EC type in
all three independent experiments. Such
wavelengths were present irrespective
of the carriers used, which were saline
solution in the first and second experiments,
and medical-grade distilled water in the
third experiment. However the number
of wavelengths found for different EC
types varied considerably. It should be
especially noted that observed wavelengths
characterize the long term response of water
because they were observed 5-10 days after
weak electromagnetic exposure (electronic

copying).

As for the statistical significance of
wavelengths found, we made 24 paired
statistical comparisons for every wave-
length in each experiment. Therefore,
according to Bonferroni’s correction, the
significance level must be divided by the
number of comparisons p < 0.05/24 =
2.1*1073. However, the wavelengths in each
experiment (see Table 1) were found under
the cumulative condition of total [Z,g| >
6, which coordinates to p < 0.053 = 1.25%
104, achieved under comparison of an EC
type with all 3 HCs. This is at least one
order of magnitude better than demanded
by Bonferroni’s correction. Furthermore,
the statistical significance of spectral
distinctions of ECs is enhanced by the fact
that there were found no such wavelengths
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with significant differences in reference
tests involving comparison between three
pairs of hidden controls (HC1 re HC2, HC1
re HC3 and HC2 re HC3). Identical direction
of differences of investigated ECs from all
3 HC groups amplifies the significance of
these distinctions too. Thus the chance of
accidental revelation of these wavelengths
seems vanishingly small.

Another question is whether these
distinctions might be due to apparatus
error. On one hand, none of the revealed
wavelengths (Tables 2a, b, c) are close to the
specific wavelengths of changing detector
(800 nm) or filters (1200 and 2000 nm) of
the spectrophotometer. On the other hand a
biasin spectral estimatesis possible between
two beams of the spectrophotometer or
between the cuvette with investigated
preparation and cuvette with working
control. However all investigated pre-
parations (ECs and HCs) were measured in
the same cuvette, and consequently in one
beam of the spectrophotometer. The second
beam was used only for the working control.
The ECs and HCs were poured into the same
cuvette and measured in the same chamber
of the spectrophotometer but in random
order. Thus, the identified wavelengths may
not be attributed to any apparatus bias or
drift.

The second interesting result is that the
revealed wavelengths are located in the
band from 3000 nm down to 1400 nm. No
wavelengths appeared below 1400 nm.

There are very closely located wavelengths
(adjacent spectral readings in 0.5 nm) in
each experiment. For examplein experiment
1 (Table 2a), there are wavelengths 2274.5
nm and 2274 nm in spectrum of EC DNA.
Furthermore, directions of differences
relative to hidden controls are identical
for these wavelengths (Table 1). Also there
are very closely located (1 nm) pairs of
wavelengths in the spectrum of EC FUN:
2662 nm and 2661 nm; 1662 nm and

1661 nm, but having various directions
of differences relative to hidden control.
Has the direction of differences relative to
hidden control any system? It is not clear
because there is only one EC DEG with
apparent domination of one direction (+) in
its spectrum (Table 1), while in other ECs
spectra directions (+) and (-) are mixed with
approximately equal probability. A similar
picture is observed in other experiments.
Thus, the direction of distinctions seems to
be not so important.

Although the wavelengths’ rows (Table 2a)
seem to be individual for each EC type,
there are identical wavelengths which are
identified in various ECs spectra: 2876.5 nm
(VIR, FUN, MAN); 1931.5nm (B, VIR); 1906
nm (DEG, MAN). Additionally there are
some wavelengths quite closely located (in
limits of about 5 nm) in various ECs: 2805.5
nm — DEG and 2804 nm — FUN; 2221 nm —
VIR and 2219.5 nm — TM; 2047.5 nm — VIR
and 2052 nm — TM; 1456 nm — DNA, 1453
nm — DEG and 1461.5 nm — MAN. A similar
picture is observed in other experiments.

Are the wavelengths’ columns (Table 2a,
b, ¢) specific for each EC type? It seems
doubtful because there are many more
similar wavelengths (within 5 nm limits)
between various ECs in the same experiment
than between the same EC types in different
experiments. This is the third interesting
result of the study. However additional
investigations are necessary to look for
reproducibility of all these wavelengths for
every EC type.

Looking for a System in Positions of Iden-
tified Wavelengths

If the revealed wavelengths are non specific
to EC type, then we may evaluate their
common histograms in each experiment
(Table 3) irrespectively of EC type. It is
interesting that there are evident peaks
of histograms lying close to typical water
molecular vibration resonances [Web ref.
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3]: 3050 nm (v5 - asymmetric stretch),
2870 nm (v; - symmetric stretch), 1900 nm
(av; + V5 + bvs, a+b=1 — combined overtone
of strectch v,, v4 and bend v, modes), 1470
nm (av; + bv;, a+b=2 — combined overtone
of strectch v,, v; modes). However various
resonances are more or less dominant
for different experiments (Table 3). So in
experiment 1 wavelengths positioned close
to 2870 and 1900 nm are more frequently
represented. Meanwhile in the experiment
2, 1470 nm dominates and in experiment
3, 1900 nm is the most frequent mode.
This observation shows good coordination
between at least some of the revealed
wavelengths and classical water molecule
resonances, and additionally underlines
the non-accidental character of identified
wavelengths. On the other hand, variation
of dominant resonances among different
experiments may be also treated in favor of
non specific effects.

We now consider whether the wavelengths
fall into a systematic arrangement. For
experiment 1 the calculated ratios between
adjacent wavelengths A;;/A; for each EC
type, represented in Table 4, point to a
frequent presence of ratio of about 0.96-
0.97. If the influence of electronic copying
on water is unspecific, we may also analyze
all ratios irrespective of EC type. The
histogram of all ratios (data from Table
4) is plotted in Figure 1a and its statistics
are listed in Table 5a. One can see that the
ratio Aj;/A; ~ 0.965 is seen as an evident
maximum of the histogram (Fig. 1a, Table
5a). Furthermore, Eq. 1 may be constructed
to describe the periodic maxima of this
histogram. These periodic maxima cover
approximately 58.5% of cases counted
(Table s5a). It appears that some order
emerges from the random noise. Such
behavior of non random part of ratios looks
like a spectral series being classical feature
of quantum effects. Analogous behavior is
also seen in experiment 2 (Fig. 1b, Table 5b),
though it is smoothed by the first peak and

covers only about 30% of counts. It is also
seen in experiment 3 (Fig. 1c, Table 5¢) with
coverage of more than 50% of counts. Thus,
quantum effects analysis must be involved
looking for a system in found wavelengths
positions.

To do such analysis, we calculate increments
of Planck’s energy according to Eq. 2 under
transition from A, to A; i.e. between
adjacent wavelengths. For experiment 1
these increments are listed in Table 6. Their
histogram (Fig. 2a, Table 7a) summarizes
results for all EC types. It has the main
peak near 2.75E-21 J and side lobes with
steady periodicity (approximately 4.2E-
21 J). Similar results are seen in other
experiments. In experiment 2 (Fig. 2b,
Tabl. 7b) the main peak is near 3.9E-22 J
and the step is approximately 3.75E-21 J.
In experiment 3 (Fig. 2c, Tabl. 7c) the main
peak is near 1.45E-21 J and periodical lobes
with the steps of approximately 5E-21 J are
observed. Although base levels vary in all
experiments the steps of energy increment
are close to each other 3.75E-21 — 5E-21
J. Periodic steps of energy increment are
well known to be characteristic of quantum
effects. However, what are the effects?
Perhaps the observed value of increments
of Planck’s energy will be useful for
explanation.

In Search of a Physical Mechanism

It is known [Web ref. 3] that the water
molecule has certain orbitals with
predetermined energy levels. Transition
between these levels demands minimal
energy absorption of order of 1 eV (1.6E-
19 J). This value is about two orders of
magnitude greater than the observed
steps of Plank’s energy increments. Thus,
the transition between water molecules
orbitals is doubtful as the mechanism of the
observed effects.

On the other hand, water molecules in liquid
are connected by intermolecular hydrogen
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bonds. Liquid water consists of a mixture of
strong and weak hydrogen bonds with many
intermediate between these extremes [Web
ref. 3]. There is an estimate [Chumaevskii
and Rodnikova (2003)] of energies
accumulated in these bonds as 20 — 3.6
kJ/mol. Dividing these values by Avogadro
number, we can obtain energies of about
3.3E-20 — 6E-21 J for one water molecule
or single hydrogen bond. The lower border
of this interval seems to be very close to the
above steps of Plank’s energy increments. It
looks like that at least a part of found energy
transitions between adjacent wavelengths
may be attributed to switch on or switch
off single hydrogen bonds. Alternative
explanation may be found in the fine
splitting of energetic levels of typical water
molecular vibrational resonances observed
in clusters of water molecules [Headrick
et al. (2005)]. This splitting is even more
subtle than the observed steps of Plank’s
energy increments. It should be noted
that both possible explanations involves
supramolecular behavior.

Dueto absence of anyidentified wavelengths
and consequently order in spectra of blank
water carrier (HCs), such cooperative effects
of water molecules (perhaps in association
with salts and impurities) may be the
probable cause of phenomena revealed in
ECs.

In conformity with the data of works [Lo
et al. (1996); Web ref. 3; Chumaevskii and
Rodnikova (2003); Headrick et al. (2005);
Ponomarevand Fesenko(2000); Del Guidice
et al. (1988)], it does not seem so incredible
in the context of physics. In fact, according
to [Lo et al. (1996)], extremely dilute
solutions contain ice-like crystals (groups
of water molecules). Called “IE crystals”,
they are stable at room temperatures.
Steady supramolecular structures are also
referred in [Web ref. 3; Chumaevskii and
Rodnikova (2003); Headrick et al. (2005)].
According to [Ponomarev and Fesenko

(2000)] the dynamic state of liquid water
is determined by the presence of a quasi-
particle field (excitations, dislocations),
so-called solitons, caused by relaxation of
excited singlet oxygen molecules. According
to [Del Guidice et al. (1988)] water
contains long-living, coherent domains
in quantum electrodynamic's sense. All
these supramolecular structures obviously
may be subjected to influence of weak
electromagnetic fields and therefore may be
involved in long term response of water to
weak electromagnetic influences.

Although there is no conclusive physical-
chemical explanation of the revealed
effects, the identified features of order
in the wavelengths' position themself
enhance reliability of differences found in
spectra of ECs and HCs. Thus, statistically
significant distinctions of water-based ECs
in comparison with a blank water carrier
revealed in three independent double blind
studies of infrared absorption spectra
may be interpreted in favor of the reality
of the electronic copying phenomenon.
Since electronic copying is considered a
version of electromagnetic field influence,
the observed spectral phenomena may
probably be generalized to other cases of
weak electromagnetic field exposure.

Possible Limitations

The dependence of observed wavelengths
on time was not studied. Only one human
operator carried out the electronic copying,
and the influence of the human operator’s
individuality on the copying procedure
was not investigated. Further, only one
type of electronic copying apparatus was
involved and only seven types of EC, chosen
voluntarily, were analyzed. Reproducibility
of the wavelengths specific for EC types as
well as for various water solutions need to
be investigated further. Thus, additional
studies will be required to overcome these
limitations.
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Conclusions

1. In three independent double blind
studies, statistically significant distinctions
were revealed in some wavelengths of near-
infrared absorption spectra between a
blank water carrier and water subjected to
weak electromagnetic influence (electronic

copying).

2. Some of the identified wavelengths
having statistically significant distinctions
compared to the blank carrier showed in
each study good coordination with classical
water molecular vibrational resonances as
well as a kind of order in their position.

3. Histograms of Planck’s energy
increments between adjacent wavelengths
with statistically significant distinctions
compared to the blank carrier showed a
periodicity.

4. The observed steps of Planck’s energy
increments are close by order to the energy
of a single intermolecular hydrogen bond
in liquid water as well as to fine splitting of
energetic levels of typical water molecular
vibrational resonances in clusters of water
molecules.

5. The conclusions stated above are
independent of whether the carrier was
saline solution or medical-grade distilled
water.

6. Both the statistically significant
distinctions of some wavelengths and the
signs of order found in the wavelength
structure may be considered as favoring the
reality of the long-term response of water
to weak electromagnetic fields, particularly
those involved by electronic copying.
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Discussion with Reviewers

Anonymous Reviewer: From your exper-
iments, could you draw some inference
about how long the spectroscopic changes
might last?

V. Korenbaum, T. Chernysheva, A. Sergeev,
V. Galay, R. Galay and S. Zakharov:
Unfortunately we have no information
to do any conclusion on duration of
the spectroscopic changes induced by
electronic copying procedure. To answer
the question we should make spectroscopic
measurements of identical groups of
preparations (synchronously copied) in
some time stages. However it is very time
consuming and bulky procedure to perform.

Reviewer: While the spectroscopic changes
you measured were fairly predictable and
consistent, can you speculate on why they
were not perfectly predictable? Does this
imply that homeopathic substances might
have variable effectiveness?

Korenbaum, Chernysheva, Sergeev, Galay,
Galay and Zakharov: One of the reasons of
not perfect predictability is various initial
conditions of solutions used in copying
procedure (including season, temperature,
lunar phase et al.). Another reason may
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be various conditions of human operator
making copies. Finally stochastic nature of
weak spectroscopic signals may be a reason.
Really the effect implies that homeopathic
substances (especially electronically copied)
might have variable effectiveness. m
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