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life originated on primitive earth from four atoms, C « O, H, and

N which produced four molecules, CH4 methane, NH, ammonia, H.O

3 2
water, and H2 hydrogen. These molecules are known to exist
in interstellar space (17, - 105). These four molecules have
also been formed into amino acids under laboratory conditions.
(50, 21, 6). Twenty amino acids are the molecular foundation
of all proteins. The unique feature of amino acids produced
in living things is that they are ail levo-rotary, i.e.,

they will rotate plane polarized light waves to the left (57) (14).
In trying to understand this asymmetrical feature of life en-
ergies, I observed that all of the antagonistic physiological
pairs of atomic elements are polarized magnetically. Table 1
shows this relationship ranked by proton number.

Table 2 shows these physiological pairs ranked by nuclear
magnetic inc¢rements)of 0.4 Bohr magnetons, [ . All the values
for JL are ground state values. (13). From the data in these
tyo tables we can make some deductions. First, we observe that
the four atomic letters of life show a set of unique magnetic

moment polarizations:

H=0 ‘C>s-*--¢;H‘° H = +2.79

We shall refer to this asymetrical magnetic polarized

group as the COEN set. The COHN set magnetic moment asymmetry
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within amino acids may account for the l-amino acids of life.
We can briefly characterize this asymmetry with the example of
glycine, one of the simplest of amino acids and the one pro-
duced in the greatest abundance in the laboratory re-creation

of life origins. The chemical formula below is from Pauling (60).

T e

H C-o
M= "‘8.3 ®\N C/ H_:O
HI \H \'i\H

The base NH3+ group has a positive electric charge. The
acidic COO~ group has a negaZive electric charge. But note
that the molecule is also polarized magnetically with the NH3+
group carrying +8.8 M while the COO group has zero magnetic

moment. TIn this molecule the positive electric pole, and the

positive magnetic moment are on the same end of the molecule, and

rotation of this group may account for the optical rotation
of amino acids.

I believe that this "life" asymmetry reflects the weak vio-
lation of parity that exists in the cosmos. I further believe
that this violation is related to the prepdnderance of hydrogen
atoms in the cosmos (90% by count) (17) aﬁd preponderance of
hydrogen atoms in the human body (63% by count) (3). This pos-

sibility focussed my attention on the role of the proton in life

processes.
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INTRODUCTION

Progress in parapsychology and the advancement of the

epistemological prcblem, it seems to me, are dependent on

solving the modus operandi of certain phenomena:

1)
2)
3)
4)
5)
6)
7)
8)

9)

The Origin of Life

Replication in the Life process
Sensory Perception

Memory in Brain

Artificial Perception and Intelligence
Direct Brain Perception

Direct Brain Action

Memory in Nature

Preceognition

I feel that these phenomena have a common thread the pur-

suit of which has been my life's work. I shall describe what

I have done and what others have done to untangle this thread

from nature's fabric. Although this exploration is fragmentary

and presented with utmost reserve, I beliew that it may serve

a useful function in stimulating discussion and experimentation.

1.

PROBL OF THE ORIGIN OF LIFE

The consensus of scientific opinion (6, 50, 21) is that



The result is that the neutron's magnetic spin tends to can-
cel the magnetic spin of the proton. It is my considered opinion
that this spin "shielding" effect is large enough to cancel the
protonic "GO" command to divide. What we do not know is the locus
and origin of the "GO" command -except that it is probably protonic.*
But we shall pursue this question later. What is of interest
is the role of water in the GO, NO-GO control mechanism.

Let us look at a situation where there is potentation of
the "GO" command in cell division and the growth and repair pro-
cess. Grad (90) of McGill University has clearly shown that if
a healer "treats" distilled water in glass hottles, and such treat-
ed water is used on plants, there is a significant potentiation
of the growth process. Sister Justa Smith (88, 89, 90) has shown
that distilled water treatéd by a healer's hands will signifi-
cantly increase the hydrolytic acticn of the enzyme trypsin.

The healer's "treatment" is exerted solely on the water, and

the effect is most likely to be on the proton moments of the
resonant hydrogen bonds of the water molecules. Further‘research
should be directed to looking for nuclear magnetic resonant shifts
either in magnetic fieldffgzaradio frequency. We shall return to the

role of water in bio~control systems later. There remains the

 mystery of the "GO"” command in egg division which I do not believe

* (1‘%'7) WS Has mMow PBEEMN IDENTIFIED As THE MAcmesT/c FIELDS

EFfAmATING FRorM -8 THhe FAGNETIc HomoPOLES RETIDIN G
[N PUARK S W TH ™ ThHe PRoTom - As OHEGoms (onr alseo
catled PReoNs). -



modulation before he can hear sounds. (70) (44) (45). One of
the firét measurable effects of such AMAC electroéic condi-
tioning is that a barrier potential of about 0.6 volts develops
across the energized tissues. This is due to dielectric polar-
ization of the cell membranes of all cells in the signal path. (71)
Once a barrier pofential is present across tissue, one can evoke
the following effect: One of the AMAC energized electrodes,
when it is lightly stroked over the skin, produces the sensation
of hearing both in the deaf and in nermals. (32). During the
hearing attendant upon skin-stroking one will observe on the
oscilloscope that the sine wave carrier signal injected into
. the head becomes half-wave rectified with the positive half-wave
being clipped. What tissue mechanism detects AMAC signals? (§ee
figure 3).

Detection occurs when the keratin of the skin is stretched

‘. Wwhici RgLeEASEs ELF FreLd s FRorm + he Ff”ﬁ‘*’f.»

by the strcoking action (24), The coils of the alpha helix
configuration of the keratin are held together by hydrogen bonds
in the form shown in figure 2 (72).

Under the combined effect of the barrier potential forming
a DC bias across the carbonyl-H-imide bond, and the stretching
of the.digtance across the H bond, the C=0:H:N system becomes

2 semiconductor which rectifies the sine wave carrier (71).

-17-
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Commoner has shown ﬁhat stretching of such proteins in a nerve
fiber also produces an electron spin resonance signaivduring
neural conduction (12).

The production of speech hearing capability in a deaf person
by means of direct brain electro-stimulation has revealed scme
significant data about information processing. Empirically we
found that the deaf hear words optimally at a carrier frequency
of 20 KHz with amplitude modulation of audio signals (double
side band) where the-half—power band pass is about 3 KHz (67).
This passes about 1.5 x 107 bits per second of information to
the brain. This compares favorably to normal hearing where some
3 x 107 auditory nerve fibers with an average time constant
of 5 x 1073 sec. yields 6 x 107 bits of information per second,

Secondly, the power spectrum of the AMAC signal shows
that the power pulse height of the side band curve is inversely
proportional to frequency, and this accords well with the
classic¢ Fletcher-Munson curve for threshold of hearing. Thirdly,
all evidence pointed to current pulses as being the signal mech-
anism of electrostimulation of hearing (67).

Fourthly, actual hea:ing of tones in the deaf is due to a
beat frequency detection effect. For example, if a 100 Hz tone

is the stimulus signal, it is impressed om a 20 KHz carrier

~18-
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PART I CATARGLISM AND THE GINCRATION OF PHUSPHATL-ROND ENERCY
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This analysis begins with the pair oxygen and hydrogen and
their combination in water; and the pair carbon and nitrogen and
their combination in amino acids and in nucleic acids. We shall
develop the role of OH as the electron fuel cell of the organism
(110), and HOH as the proton matrix end product of fuel cell
hydrosynthesis and what this means for the storage of memories
originating from life experienqe. We shall develop the role
of CN groups as building blocks of proteins and nucleotides
which become the memory bank for phylogenetic and ontogenetic

experience..

5. REPLICATION AND CONTROL IN LIFE PROCESSES.

Cell division has two important goals, one is to perpetuate
the species, and the other is to carry on orderly growth and
repair in an organism. This process is under the control of
the DNA system which is made up of four nucleic acid sentences
whose active components are the 2 purine bases, adenine and
guanine, and the 2 pyrimidine bases cytosine and thymine (16).
’It is of interest that.these bases are made up of molecular
building-blocks that exist in interstellar space, NHy, OH, and
HCN (105). In fact, these molecules were used by WShler in 1828

to synthesise the first "organic" molecule, urea: NH»

/
g=C
NONH,

"which is a building block of all the purines (55). The DNA
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Table 18-1 Standard oxidaticn-reduchion potenillais 6f SUTe LODLR2TE
redox paits expressed on the basis of (v u-elettron transters &t phH
neat 7.0 and temperature 25 0 38 C

The standard potentials of the cvtochromes and of uhiquin~re var

'
.f ! somewhal with therr state. i.e. whether 1soiated Gt Present in the mite-
’: ' chondrial membrany: vaiues given ate to7 the 1atier case
X E.
‘;: | Electrode equdtion v
:’1 "i Acetate = 2H" = 2¢° == aceta!denvde —0.58
& : 2H -2 ==H, —G.421
_f a-ketopfutarate = C), = TH™ = 2¢ = isoritrate -0.38
. Acetoacetats — 2H™ = 3p === S hvdrosviuivrele =0.346
& NAD' —2H" - 2e" == NADH - W -0.320
™ — NADP" « 2H- - 2r" == NADPH ~ K* -0.324
! . Acetaldehvde + 2H" - 2¢” == ethanol ~0.187
w Pyruvate = 2H- — 28 == lactatr -0.185
¥ Oxaloacetsie - 24 = 20 == malate -9.166
r Fumarale - 2H" = 2¢° == suctinair -0.031
Q:f Ubiquinone =.2H" = 2v == ubiquinuvi -0.16
}» 2 cviochrome b,.,. = 207 === 2 cviochrome by -0.030
A 2 cvtochrome ¢, = 280~ == 2 crtochrome ¢,y —~0.254
2 cylochrome 4., = 28~ ==  CY1O0ChTOI® C rn. -0.383
— 10, =~ 2H" - 2¢- = H.0 -0.818
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Fis. 6.44. The magnnude of gromagnetic micropuisstions of different frequencies {or
periuda;. After Campbeil {1967).

The wave that travels with speed 1,(1 —w w;)} is the pure Alivén wave
or the slow mode; the one that has the speed 1,(1 4w, ay)! is the modified
Alfvén wave or the fast moae.

Obavashi (1463) computed the double-hop transit nrne r of hydro-
magnetic waves along a geomagnetic field line: it is defined by

T = f dt‘.‘ 1'.
where v, denotes the group velocity, given by
t, = Vy(l=w ‘any M(] —ew 2wy)t
Assuminy that the plasma density distribution 18 given by
n= nﬂ(an‘r)a'
we have
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Fig. 7 ¢} Basophilic erythroblast with clumps of condensed chromatin [CC) and only a vestigial nucleofus (Nu).
Although the cytopiasm is still replete with polyribasomes which would account for the degree of basophilia
on lignt microscopy, the grey background indicates the presence of hemogiobin. Several pimocytotic vesicles
are detectable at the level of the cytopiesmic membrane. mainly reiated to absorption of iron in the form

of ferritin molecules (“rhopheocytosis™) {x 18.000; Inset: X 40.000). Fe. iron.

Courtesy of Dr. D. Zucker-Franklin, Department of Medicine, New York University.

) Iron abscrption in deveioping normoblasts. The mechanisms by which iron is delivered

to the mitochondria of the developing normoblasts for the incorporation into heme, are still controversial.
Two principal patterns are illustrated in this schamatic drawing, where the stippies represent farritin.
According to pattern A, iron is transterred as preformed ferritin from a histiocyte (the “nursing” ceil)

to the adiacent normobiast. Bessis et al. have iflustrated all the stages of this process which

correspond to an invagination of the cefl membrane progressively anclosing ferritin moiecules (A, —» A} [51. 52].
Accosding to pattern B iron is selectively taken up by absorption to the ervthroid ceil surface of transterrin
moiecuies. probably via specific receptors [53. 54]. Endocytosis of iron laden transfernn molecuies

or of transferrin-receptor comolexes (B, —» B,} leads to the internaiization of iron for reme synthesis.
Ferritin accumulates in the cytoplasm in the form oi dispersed moiecuias or aggregates which may be either
free or contained in membrane-bound vacucles (see el Ferritin aggregates costitute a yehow-brown pigment
Fagwn as hemosiderin and are responsible for positive staining of the erythroblasts with the Prussian

Liue reaction {Perls’ reaction] [55] (see %)

e Detai! of an ervthroblast from a patent with apemia of chronic disease associated with "ineffective”
ervinropoiesis. Note the iarge membrane-bound inclusions containing ferritin (arrows). G. Golgi apparatus;

N. Nucleus 7 < 63.000).

Courtesy of Dr. D. Z.ckerFrankiin, Department of Lledicine. New York University.

f1 Froeterod 2505 COMtI.ming ircn gramess stained with Prussian blue dve [siderchiasts). Granules stain

ceen B s snd shua o <eren: size. Ususly no more that taree or four granuies are recostrama by jight
rorescesy under normal cone:tions.
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molecule is a double helix in which the two nucleotide strands

are held together by hydrogen bonds. The hydrogen bonds hold
- together the base pairs guanimeicytosine (GC); and adenine {thymine
(AT). What is of interest is that this simple four letter code

GC aqd AT, replicated in unit aggregates of molecular weight of
—~ the order of lO0,000,000,fcggtains complete instructions and oper-
ational control necessary to build a2 human body. Not only does
. (3,000,000 006 4EMOm
this system contain an awesome stable memory capacityAand accuracy
in carrying out instructions, but it must also be responsive to
very small signals that tell it "GO" and 'NO-GO* for growth and
repair,
Tn normal cell division the combination of the sperm and
_ ovum trigger cell division. The start of DNA division is heralded
by the appearance of a centrosome body. This latter body splits
in two and the chromosomes containing DNA line up transverse to
- the lines connecting the two centrosomes. A classic spindle form-
ation of microtubules occurs which is clearly visible under a
microscope. At this point the hydrogen bonds holding the two
— strands of the DNA double helix cleave and the cell divides with
a full complement of chromosomes going to each new cell.
Now we do not know what tells the DNA hydrogen bonds to
- .divide, because the same effect can be artificially induced with D.C.
electric pulses of the order of 30-40 volts (94{%- The hydrogen

bonds are of interest in that one of them is composed of the

* WE Now KNow (1987) ThaT ELF FIELDS oF PRECISE FREQUENGCE! TRIGGER
T Ha Dwiisiema . -5
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COHN set in the form,
C =0:H'N

(The dots (:H:) represent electron lone pairs)

and the other is composed of the NHN set in the form
N:HIN

In both bond sets the proton of the hydrogén atom is in a
resonant state with the electron "lone pairs" on each side of it
which gives the bond great stability. What kind of command is
given which breaks this proton resonance stability in such an
orderly way? The centrosome bodies behave like repulsive magnetic
poles and the protons of the hydrogen bond system tend to line
up in the inter-face repulsion region of low energy. The protons
of the double helix ladder are paired in such a way that their
center of momentum falls on the low energy intexr-face where repul-
sive (magnetic) fofces meet. This sets up a possiblei;:;hanism
for super-conductivity at boéy temperature (42) and protons

can shift like a zipper opening up the ladder of H bonds.
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After the protons shift up the ladder one step and the
magnetic repulsive force separates the two strands of the double
helix the mechanism fo;i:iper-conductivity collapses. Now in
order to understand this phenomeﬁfwéf cell division more fully
let us consider what happens when we block cell division.

This can be reversibly accomplished in any system of dividing
eggs by replacing about 20% to 30% of the water of the medium
with deuterium oxide, DZO (26). While cell division is arrested
as though a motion picture of the process had stopped it, the
metabolic activities of the cell go on. If the Dzo is removed
from the medium, cell division will resume normally. This is a
phenomena of great interest because the D,0 has counter-manded
the "GO" command to divide with a reversible "NO-GO" command.
Where does it act? Normal Hzo and D450 differ only in that the
hydrogen atom contains a neutron in addition to the proton.

Thus the mass of the hydrogen atom is doubled hence the term

"heavy water". The essential djifference between H,0 and n,0

2

1s not chemical}but nuclear. It turns out that the neutron (n)
has a spin opposite to that of the proton (p) where (13)

n= -L9%
P = +1.79 &

Ind, IHT= +0.85
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signal. Thus the head neurons see the following signal:

20 KHz + 100 Hz = 20, 100 Hz: 20 KHz - 100 Hz = 19,900 Hz.

The 20,100 Hz and the 19,900 Hz beat against the center frequency

of 20,000 Hz and the result is that the deaf person hears" 100 Hz.
ELF

Certain proton nucleaﬁ‘magnetic resonant (NMR) signals in the

nerve system may be of this nature where the actual perceived

signal may be a side-band signal. For example , Nelson has

shown that the HCH group of ethyl alchhol has a NMR at 200-MHZ.

but that each proton has a separate side band line 7 Hz above

and below the cénter frequency. These side bands are due to ELF

proton-proton spin couplings (53). Such proton-proton spin

couplings may have great importance in memory induction.

5. MEMORY IN BRAIN

We have shown in the skin-stroking effect that both the
carrier potential across the C=Q:H:N set, and stretching the
H bond length produces semiconduction, and also gates AMAC
signals. Let us examine this phenomenon as it applies to
awareness, anesthesia, and memory.

Becker (7) has clearly shown the relationship of bedy
surface barrier potentials to alertness and anesthesia. During
alert states there is a barrier potential (30 m¥) between the
neuraxis and the skin periphery, the. neuraxis being positive

in sign, and the skin being negative in sign. Anesthetic
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agents in the first stage of anesthesia lower this potential
to zero and may even cause a reversal in sign. Hypnosis (if
effective for surgery, as an example) shows the same pattern
of lowering of barrier potential, as shown for chemical anesthesia.

Randt and Mazzia (74) have shown that the earliest sign
of stage 1 anesthesia (Plane 1) is characterized by a spontaneous
dissociation of eye ball movements, so-called ocular divergence,
In this condition humans can perform simple calculations,
respond to questions and other stimuli, but do not retain any
memory of such mental performance. Yet, at the same time it
is possible to perform major surgery during this state. Ap-
parently, ocular divergence is a precision measure of the titer
of anesthetic molecules required to uncouple perceptive-motor |
acts from memory imprinting. Let us analyse this important
effect.

According to Pauling'§58) theory of Anesthesia, anesthetic
chemical agents act by forming clathrate hydrafes. .For example,
in the case of the inert anesthetic gas xenon, the hydrate
which forms around the xenon atom has been shown to be a
dodecahedron of HCOH molecules. Pauling states that such "water
cages" produce anesthesia by a kind of plasma membrane water
control rod function which damps the electrical oscillation

of the neurons. All tests of this theory since Pauling first
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announced it in 1961 tend to confirm his concept of perineuéal
water cage formation in anesthesia.

In addition to the Pauling concept of perineural water
cages, I wish to bring up Hydén's concept (31) of the perineural
role of glia in the memory process:

"In an acute learning situatién, the modulated frequencies
(time patterns) set up by the neuron are also transferred to
the glia. The glia are characterized by potentials of a 500

to 1000 fold longer duration than those recorded from nerve

cells. When the neural frequency is changed a lock-in effect
brings the slow frequency of the glia in synchrony (with nerve
pulse frequency). The difference being a multiple., This
coupling of the frequencies of the neuron and the glia forms
an information system. The glial iconic equilibrium is dis-
turbed and substrates in the form of nucleotides are transferred
from the glia to the neuron to release the repressed chromosome
(DNA) region, and induce the necessary enzyme synthesis for the
RNA production.

"This lock-in mechanism would, thérefore, constitute the
information system whereby the specific RNA was synthesized,
triggered, or mediated by the glia as a regulator. As was

stressed in the discussion earlier, the glia have many features

of a feedback system.
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"The glia are composed of multiple, thin membranes. Such
a composition is well suited for rapid processes, for example
proton transfer."”

"Both the glia and the neuron constitute a unit. As I
see it, that is the functional unit of the nervous system.”

"Modulated frequencies set up in neurons of specific
areas would specify RNA and proteins, These alterations would
he stable for thé best part of an individuals life time. After
the first chemical specification, the proteins response
on the same electrical pattern that once specified the RNA
wéuld be to dissociate rapidly. A molecular fragment would be
provided which will react in an activation of the transmitter
substance. In view of the fast reaction, the modulated
frequency could affect fluctuating charges existing between
basic groups of the protein and their attached protons.” (31)

Basic to car theory of memory in a brain is that the per-
manent spin of the proton is considered to be the seat of in-
formatioh. Inputs or outputs fmm this seat of information
occur by modulating the precession frequency (75). The
macroscopic structure of the memory system is believed to be
ferroelectric, as described. Ferrovelectric properties have

been found in RNA by Stanford and Lorey (93). We propose the
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is a simple question of sperm and ovum meeting nor of electro-
shock stimulation of an ovum (94). The life pattern of the
Pacific Salmon illustrates the larger framework of the problem.

The Salmon hatches in an inland fresh water lake or pond
in the sprimg of the year. It finds its way to the open sea
by the autumn, and then moves as far as 4000 miles in the open
sea from its place of birth. Five years later it begins the
return voyage to its place of birth and arrives in time for
optimal conditions for egg hatching. It finds a mate en route,
and the two salmon ritually lay the eggs and fertilize them and
then die within 4 to 7 days. This annual event which has gone
on since time immemorial. has these problems for us:

What is the nature of the imprinting on the egg (at time
of fertilization?) that brings the Salmon back to this spot five
ye;rs later? Tﬁis imprinting requires a precise fix on a point
on an earth that is spinning in orbital motion. The instructions
require a &dmer for maturation, mating, and return in the right
timing for optimum we#ther for egg hatching., The instructions
require a command to go to the sea, navigate out and return
in synchrony with physiological changes required for fresh to
salt water adaptation. The final timing is of course the prescribed

death following egg production and fertilization.
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following scheme for the memory function in the central

nervous system.

NUCLEAR CYTO- TRUCTURED GLIA
DNA PLASMIC WATER C (CELLS
Al rwm E

A) is the cell nucleus membrane barrier and is a conduction
band semiconductor.
B) is the c&toilasmic plasma membrane barrier and is a
tunnelling semiconductor;
C) is the structured water-glia interface in the peri-
neural region - with proton ELF  semiconduction (87).
When the nerve im@ulse fires across B, the scodium inon goes
in to the cell, and the magnesium ion is activated to damp the
action of the sodium. The Mg++ and the electronic pulse tellsthe
nuclear DNA proton to produce RNA (77). As the electric
pulse first started, the xt ion went out of the cell across B,
and perturbed the water (82) proton lattice so that a proton ELF Fieud
hops inéo the glia to activate RNA. The DNA proton and the glia
RNA proton, if activated by the same energy in coincidence, come
into proton-proton spin coupling at a definite precession

frequency controlled by the quantum rules of current density:
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magnetic field described earlier. This spin coupling is trans-
mitted through the water structure in the peri-neural area
where a third proton freed by the hydrosynthesis process is
also imprinted with.the.precession frequency of the other two
protons. By this scheme the brain becomes an enormous set

of interference patterns of magnetic waves gemerated by the ELF
proton precessio; frequencies. (37) It is these interference
patterns which I believe humans subjectively experience as
imagings, memories, apd all the other mind dynamics. The re-
quirement of the brain for oxygen and glucose for maintenance
of both consciousness, memory and structure will now be con-
sidered.

Let us quickly place this question in perspective. In the
biological world mammals are not capable of cracking water, i.e.
hydrolysis, to obtain free oxygen and hydrcgen. Only algae,
bacteria and plants are capable of hydrolysis - furnishing
man - with oxygen, the flame of his consciousness, and with
hvdrogen (in glucose} as the fﬁel of that flame. In all of
man'é metabolic processes the end result is the combination
Qf-4'H withut.gé; form 2HEH and of course CO, (99). Thus every
metabolic act of the brain, every nerve cell electrical impulse
is accompanied by the formation of water, hydrosynthesis (81).

The forms théf such water take in. the nerve cell, and around
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each nerve cell, etc. is a matter of vigorous research today (73).

The announcement of polywater by . Deryagin has stired this -
research to the highest level in history {22). What is emerging

is a concept first formulated by McCulloch (49) which states that

mind processes are mediated by crystalline water structures,

and that the nérve.cell is a supporting skeletal structure for

such water forms (96).

Since'consciousness is maintained only by a continuous
supply of oxygen, and the integrity of brain structure (largely
as water crystals) is also dependent on a continuocus supply of
oxygen we must consider continuous hydrosynthesis as a funda-
mental aspect of consciousness and mind operations. The
modulation of mental states by anesthetic agents, hallucinogenic
drugs, ‘trance, hypnosis, ete, in order to influence Direct
Brain Action (DBA)and DBP performance can best be understood
in terms of crystalline water states in the brain.

6. DIRECT BRAIN PERCEPTION

By direct brain perception, DBP, I mean the process of ob-
taining new information by ; person without using the channels
of sehse, the memory bank or deductive logic. The perception
originates from a person at a distance (telep2thy ), or is a
vision of a scene beyond the range of sight (clairvoyance),

or is the audition of a voice beyond the reach of the ears (clairaudience'

—-25=



There are empirical psychological states, used over the
centuries, to set the stage for the experience of DBP, Amongst
these are self-induced trance - a dissociative state; release
of corfical inhibitory states by the use of small amounts of
alcohol, or other drugs; a state between waking consciousness
and Stage 1, Plane 2 anesthesia; the REM state of sleep;
cholinergia induced by drugs of the muscarinic group, e.g.,
AMANITA MUSCARIA. (64) What is it that these various states
and techniques have in common?

One of the key; as to how this process works can be
illustrated with telepathy experiments where high scoring is
controlled with negative ion inhalation, and low scoring is
controlled with positive ion inhalation (63). This effect
can be rationalizea by the principle of electronegativity
which states that atoms have varying degress of power to attract
and hold electrons. If we saturate the respiratory air with
negative ions 02~ and free electrons) certain atoms in the
CNS*will become saturated with the maximum number of
electrons they can hold., For example, the muco-polysaccharide
coatings of cells will carry a high negative surface charge (41).
This will cbviously create a large barrier potential. In
* CNS= Central Nervous System
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general, we can predict that each atom will have maximum
quantum orbital stability when its power of electonegativity is
saturated, and this is the ground state of that atom. On a
large scale this will create a condition wherein the core of
each cell will be positively charged, and the cell periphery
will be negatively charged.

If we induce such a state in a human subject by means of
negative ion inﬁalation we can further stabilize these ground
quantum energy level states by shielding the person from
photonic and electronic perturbations within a Faraday Cage (64).
Under these c¢onditions, namely, |

a) Self-induced Trance on the part of a clairvoyant,

b) Negative inn inhalation,

c) Faraday Cage shié lding,

I have been able to show'consistent, repeatable, statistically
significant scoring in DBP tests designed as telepathy tests (68).

It is my opinion that the quantum orbital electreon stability
so induced further acts by building and maintaining the proper
types of water protonic structures favorable to DEP.

The technigues cited thus far all act to QEEESP EEE

electronic noise of the neuronal system. The self-imposed

dissociative techniques act to shift attention to the para neural

information system - peri neural water: glia cell system.
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When the slow oscillations of this system dominate the
electrical activity of the brain, the so-called alpha waves,
in the frequency range from 8 to 14 Hz, the protons of the
water structure are receptive to similar signals (ffaee'xltcd“'-] &.00 H-)
at a distance. (69) The best example of this phenomenon is
the synchrony of alpha waves in identical twins by Direct
Brain Action and Direct Brain Perception - or more scientifi-
cally protoni?isonance at-a;distance between two brains. The
unique feature here is that protons are not to be thought of as
points of energy in space, but rather as energy systems

ELF
whos%‘magnetic waves mushroom out over regions of space. We

shall take up this concept in a later section.

7. DIRECT BRAIN ACTION

By Direct Brain Action, DBA, I mean the power of a person
to induce a physical action-at-a-distance without the use of
any known transducers, such as the muscular system. DBA is
alsc known as psychockinesis in connection with dice tests,
levitation in connection with lifting objects, poltergeists
in connection with erratic movement of objects, table rapping,

and wmetal- ben&:’nal .

One of the common manifestations of DBA is in the phenomena

of healing. I have already mentioned Grad's work on the in-

duction of healing in animals, and growth induction in plants;
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and the transfer of healing energy from a person to water
which potentiates enzyme activity. I have had occasion to
study healing fof a number of years in Arig5, the recently de-
ceased Brazilian healer who did major surgery without anesthetics
and without pain or shock. But the most interesting healing
action I have studied was in the case of a healer, Mrs. H.,

who uses non-contact hand passes over a patient. This healer
had previocusly cured a patient of a ventricular arrhythmia.

The healer, Mrs. H., passed her hands over the spine of this
patient, who with eyes closed, was in a prone position,

covered with a white sheet. When the healer‘s hands passed

(in the air)'over the TIO to Cl vertebrae of the patient the
normal asynchronous EBG waves showed an immediate high amplditude
alpha wave synchrony of 8Hz. This was readily repeatable. I
conclude that non-contact healer's manual passes over a patient
induce a short range (78) magnetic transmission to the hydrogen
bond water protons of the brain causing them to preéess in the
frequency range from 7 to 14 Hz, This interpretation is
compatible with the nuclear magnetic resonance frequency pre-
dicted by the Larmor equation for the parameters involved (Body
magnetic field of 10~® Gauss) (78, 100, 107). If the proton is
in fact the universal carrier of information, per se, it would

not only encode this information in quantum magnetic moments,
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precession frequencies, and quantum electro-dynamic resonances,
but mﬁst logically do work at a distance.

Recent evidence suggests that gravity waves exist (101)
with a frequency in thg audic range, and detection has re-
peatedly occurred at 1660 Hz.(l09). We have considered proton-
proton spin coupling between brains at the so-called alpha
frequencies. It will be recalled that protons have a not-.insig-
nificant mass. We raise the very real question as to the pos-
sibility of the weak interaction between proton spin couplings,
proton magnetic moment couplings and gravity waves showing
in-phase locking at fregquencies that are in the physioclogical
range, i,e. from .2Hz to 30KHz, accounting for direct brain
action? (109). In my experience (64) all the DBA phenomena I
have observed are very short range - a few meters at most.

Such short range action is compatible with the suggestion I

have made.

8. MEMORY IN NATURE

If protons in a biological matrix are the carrier of in-
formation, per se, then protons in the cosmos as a whole
would also be vehicles of proto-communication.

Hannes Alfvén has sharply reminded us that untillthe
advent of recent space probes in peri-planetary and solar space,

s.cientists were under the impression that deep space was a
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pure vacuum (1l). This impression is wrong. We now know that
ELF

deep space is alive with plasmas,ﬁmagnetic fields, electro-
static double layers, and currents.(2). It is estimated that
about 90% of the atoms of the cosmos are made up of hydrogen
atoms, and that there is on the average about one H atom per
cubic cm. of space.{l). This cosmic distribution of H atoms
existing as a proton matrix can be treated as a universal
framework for protocommunication. Since about 63% of the human
body also consists of hydrogen atoms we can look for a resconance
between its protonic magnetic spin and precession systems

ELF
and the protonic”matrix of the cosmos as a whole. This effect
would be most prominent in the perisolar region which we now
know is alive with energetic protons streaming out from the
sun (54). The magneto-sheath of the earth is now also known to
form a gigantic shock wave against this protonic flux from the
sun. The entire picture is that of a mushroom cap facing the
sun with the earth at the point of attachment of the stem to
the cap and the stem reaching out: as a tube far into space.
In short all space is alive with protons so that any communication
from proton to proton can occur through .a chain-like coupling.

These protons exist in an enormous energy range from highly

energetic relativistic protons to hydrogen-bond resonant quasi-

static protons.
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One of the curious reasons that protons in the cosmic matrix,
nd protons in the bio-matrix can resonate is that they can
n fact, under certain conditions exist at the same thermal
nergy level (62), It is a fact that at temperatures of
009K, and in the cold of deep space, proton nuclear spin systems
re like dilute ideal gases in the simplicity and universality
£ their thermodynamics (755.
If one applies a static magnetic field, and an RF field
0 a nuclear spin system at room or body temperatures ona can
sroduce within the nuclear spin system temperatures of 1%K.
’his is due to 3 properties of such a system (75):
l) Ina magnefic field all the protoﬁs will precess at
the same frequendcy.
2) Because the spin moments are all polarized opposite to
the magnetic field, the energy of the system has a
distinct ﬁpper and lower boundary.
3) The system is subjected to a monochrome RF frequency.
We have seen that an -effect similar to 1). 2). and 3) occurs
in manual alpha wave induction: DBA and DBP induction of
alpha waves between twins, and in transfer of a healer's power
to water hydrogen bond systems. Since these effeCts are due
to protons in elements common to planet earth, C,0,H,N, and
found in interstellar space we expect to find the same inform-

ation carried throughout all nature. In fact, the phenomenon
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I believe that a solution of these problems should be a top
priority for -SCIEN e because it comes close to the heart
of the mystery behind the general phencmencn. I believe that the

OF ELF FELDS
postulate of proton super—conductivitYkis a necessary condition
for such rapid and complex imprinting of the fertilized egg.
The super-conductivity hypothesis is supportable for protons
based on the theory of nuclear spin thermodynamics in the rotating
frame (75). This theory describés the mechanism whereby proton
spin systems attain spin temperatures in the region of loK,while

the solid they are in,is at room temperature (BOOOK).

3. NORMAL SENSORY PERCEPTION - AUDITIO&

Within biological systems one of the more highly developed
envirommental information transfer systems is the neural network.
T ghall use the acoustic neural system as a model for these
systems. Let us consider the perception of a 1 KHz sine wave
air conducted tone by a human at the threshold level of sensation.
The interface between the bio-system and the air is the ear drum
which transmits the analog wave into the system with a displace-
ment of lO-.8 cm= 1A (O.Bi = Radius of a hydrogen atom ). The
1 KHz wave is then transmitted by ossicular coupling to a fluid
medium - the cochlear perilymph which transfers the wave or
energy to the Basilar Membrane (B.M.). At the threshold of

. : . 1 '
hearing the 1 KHz sine wave displaces the B.M. about 10- a cm. (20}.

-10-



of object-reading by DBP (psychometry) is one where the ob-
ject carries information which may be detected by touching

and by skin-stroking. I have treated this subject exten-
sively under the title "Menory capacity of Objects"” (64). What
concerns us here is the question of the basic nature of in-
formation, per se, in nature. I have treated this guestion

in this paper, and indicated that life begins with a proton
magnetic bias in.nature which produces biassed levorotatory
molecules. I have éried to show that protoi:;;gnetic spin
properties are ubiquitous in the human sensorxy, and memory
systems, and that these extend into so-~called "inanimate"
nature. Julian Schwinger (83) (84) has recently proposed a

new theory called YA Magnetic Model of Matter." While this
theorj is unproven, it addresses itself directly to the
questipns I have raised. Schwinger points out that even thougn:
the Maxwell equatiﬁns cali for a symmetry between electric
charge and magnetic charge, the cold fact.is that no magnetic

counterpart to electric charge is known, Yet the unit of

-

electric charge is unvarying in its universality. Why? He
further notes that common to all nuclear particles is isotopic
spin and hypercharge which has no explanation. 1In addition
he wonders th there exists in the universe a weak violation

of charge-parity (CP) symmetry. He proposes an answer to these
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our disturbing questions - which are too complex to go into
ere. Nevertheless, he does deduce a unit of basic magnetic
harge: He shows that electric charge is given by

e’fec =  1/137
nd the magnetic charge becomes for ground states,

gific m  4(137)

His new charge unit which he calls the D¥e&N is a fractional

nit compared to the universal unit of electric charge now
nown, where

DYON = eg = 1/3 e

The same type of fractional charge has been proposed for
che proton and the neutron,called quarks, or partons (39).

If these theories of fractiomal charge, consisting of
alectric charge and magnetic charge are proven, we shall have
a truly scientific basis for the theory of protccommunication
proposed herein,

We speculate that on a cosmic scale protons are imbedded
in a magnetic field matrix which gives them spatial orientation.
The cosmic gravitational field determines the lattice spacing
of such protons. These two fields determine the gestalt of
the proton lattice, and input and output of “information" is
mediated by quantum boson, pion, electronic, and photenic

-34-



pulses., This concept of a brain applies equally to the bio-domain,
or the cosmic domain.

It now remains to illustrate features of protocommunication
and the nature of protons ﬁhich can only come from observations
of preceognition.

9) PRECOGNITION

Nineteen years ago (August 1952) this month I conducted
an experiment with Eileen Garrett (68). The target she was
seeking clairvoyantly was created by big cosmic ray pulses
incident upon a coincidence counter housed 0.3 miles away from
her. This target source gave a purely random distribution of
events. Her direct hits in calling the time of arrival of the
cosmic rays were at a P level of 10~6 (68). This gave me con-
fidence that the experimental design and procedure were valid.

Cne of the striking findings of this study was\the pre~
cognition hits made by Mrs. Garrett, not only for their
statistical significance (P = 10'3). but for the verbal
description of the "coming" event. I must state that the
counter was so set that only the big cosmic (C.R.) ray events
triggered the detectors. In this way during the course of the
experiment the average C.R. pulse interval was about & minutes
with a range of 1 to 30 minutes. By clairvoyant knowledge

alone, Mrs Garrett was able to see and describe the components
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and function of the-C.R. detector. In this way we knew
inambiguously when she "saw" the; pen recording device, the am-
olifier circuits, the coincidence counter tube, thé Faraday
cage in which this apparatus was housed, or the arrival of

the cosmic ray showers. She was able to sense and describe the
coming of a cosmic ray as long as 116 seconds before it hit the
detector circuit, and then to call, within a second or two,

the final movement of the pen that recorded the C.R. event.
Here 'is a description by Mrs. Garrett of one such event
starting 33 seconds before the pen recorded the event:

" T gsee little particles coming down. A formation of
particles. The particles look like mercurial globules as-
sembling. They have a fluid, magnetic quality. The particles
gather together, they pile up in the tube (Note by author:

The coincidence counter tube). The particles strike and make

a sound as they hit -it has a shrill quality. The sound is
transmitted into a light. NOW! The pen moves!" rghe Target

Pen recorded the cosmic ray event at 23'05" of the experiment.
Mrs. Garrett said "NOWY at 23'06" of the experiment. This is
clearly both a brilliant precognition hit, and a hit synchronous
in time.

I, and all my colleagues (seven of them) present at the
experiments were impressed with this power of description of

an event 3 x 1010 meters ocut in space, or about half the
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diameter of the sun. I personally am convinced that her mind
locked onto those protons in space which were headed on a
collision course for a point on a rotating planet. If all
this be true how do we account for it? Let us examine some
of the facts.

Intersellar space is filled with a plasma made up of
magnetic fields of the order of 1076 gauss, and atoms and ions
such as protons making what Hannes Alfvén (1,2) has called a
viscous medium. Protons mcving.at relativistic velocities are
profoundly influenced by the magnetic field while their rest
mass is not significantly altered, their total energy, part-
icularly the magnetic component, is increased. It is my dpinion
that the quantum concept of a point proton is not valid under
these conditions. Rather‘we should think of ' a spread out, an ELF-/GGIi,
mushroom-shaped proton, if you will., If we accept this point
of view the proton now has a frame of reference which (de-
pending on its energy) may have a wave length which is equal to
the radius of the solar system. Thus we do not have to be
concerned with Einstein's limiting velocity of light, <, nor
with Feinberg's velocities that exceed c. We need only be
concerned with spin temperatures and plasma temperatures which

determines resqnant conditions between protons in the clairvoyant's
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brain, and those in space. Protons in interstellar space can
have temperatures ranging from 1°K to 10,000°K. It would seem
that the two protons in question must be at the lower end of
this scale in order to be at thermal equilibrium. If this
condition can be met and it is within the physiclogical range,
I see no diffuculty in bringing the bioproton and the cosmoproton
sets into resonance (75,15,34,35,62,76,79). It requires an
extraocrdinary quality of perception on the part of a clair-
voyant to come into resonance with such an elusive target (97,
98,102,109,106). Now what can we say about more long range
precognition? Does the proton plasma in which all planets and
life are immersed act as a giant brain?

CONCLUDING REMARKS

Let me-briefly reVview the essential points that I want to
make as a concluding statement.

In order to find some place in the greater order of nature
for our personal experience of the brain as mind-qualities, I
have been led by my biophysical and parapsychological researches
to examine the most common unit in the universe -~ the proton.

I find that a2 magnetic basis for matter, as proposed by
Schwinger, is required in order to explain l-amino acid molecular
asymmetry of life processes bperating through proton magnetic

asymmetry.
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I find that the DNA hydrogen bond system is a suitable
EnF
matrix for proton superconductivity which may account for
n
basic bio-control mechanisms that must operate in cell division,
cell growth and repair, and abnormalities such as cancer,

I find that the C=0:H:N set is a good molecular basis
for semiconduction, ferroelectricity, and proton precession
effects with which to build a sensory apparatus.

Biological memory finds a rational basis in the simple

ELF

concept of modulated proton spin states. The same concept
A

applied to a paraneural domain of water-glia is a possible

basis for direct brain perception (DBP). However, this latter

mechanism is intimately linked to the concept of a cosmic

protonic plasma brain built into all of nature, conwmected Thrv ELF Lields,

I feel that no man should put forth a serious thebry
without suggesting experiments that will test its validity. I
want to propose, very briefly, a number of such experiments.

I believe that if the proton-proton spin coupling exists

in DBP it should be possible to shield a sender from a receiver

- in a telepathy experiment. This may be done by placing one

of the participants in an enclosure of D,0. I predict this
will stop, or attenuate DBP. A control for this experiment
would place the subject in a charged Faraday Cage Enclosure

whose walls could be emptied, or filled of D,O without perturbing

2
the subject.
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Long range precognition and detection of protons, as was

- described for Mrs. Garrett, can best be done by astronauts .

in a satellite in space. On earth we would have a clairvoyant.
In space, an astronaut with a helmet that would detect when an
energetic proton went through his brain. The clairvoyant would
try to guess when the astronaut'’'s brain is activated by a
proton. The experiment could be reversed with the astronaut
trying to guess when a person on earth had a cosmlie ray event
pass through his brain. This experiment would be highly important
in determiniﬁg proton energy levels, spin temperatures, and the
role of the earth's magneto-sheath in directrbrain perception.

Another experiment would involve driving two brains

elLF
in synchrony using the techniques of nuclearnmagnetic resonance.
It would be desirable to have the two brains at matching
thermal equilibria, and at driving frequenciés such as the B8 Hz.
aipha frequency. We would look for either in:reased, or .
decreased DBP transmission between the two subjects.

The most important study would be a long term study of the
iife cycle of the salmon. I believe that this study could
yield more basic information about geo-cosmic information
imprinting than any other stﬁdy of which I can conceive;

The most important phase for study would be the ritual egg

laying and egg fertilization.
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P At. N M K P Ak, N
1 H 0 2.79 -1.910 n 1
1 H 1 0.85 0 2 B 2
3 M 3 0.82 -1.174 Be 5
5 B 5 1.80 6 6 C 6
7 N 7 0.40 o 8 o 8
9 F 10 2.62 0 10 N 10
11 Na 12 2.21 6 12 Mg 12
13 AL 14 3.64 0o 14 si 0 14
15 P 16 1.13 0 16 S 16
17 a 18 0.82 0o 18 a 22
19 K 20 0.39 0 20 ca 20
2 s 2 4.52 0 22 T 26
23 v 28 5.14 0 24 o 28
25 Mn 30 3.46 0 26 Fe 30
7 @ 32 4.65 0 28 ™M 32
29 cu 34 2.22 0 30 zam 34
53 I 74 2.80 0 54 Xe 78
83 Bi 126 4.08 6 8 po 126

TARLE 1. COMPLEMENTARY PHYSTICLOGICAL PATRS OF ELEMENTS RANKED BY PROTON NUMBERS.
(SCURCE CF DATA, REF. 11)
P= PROTCN NUMBER

At=SYMEQL OF ELEMENT

A = BOHR NUCLEAR MAGNETON NUMEER
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'MULTIPLE CF 0.4 UNTT

P At N n P At N
FUNCTION
1,. NEURSN POTENTIAL 9 20 . 0.39 ! 20 Ca 20

—  OXIDATION 7 N 7 . 0.40 8 o 8

.1. ELECTROLYTE, CLATH RAIE: 17 cL 18 . 0.82 18 Ar 22
NEGATIVE-LIFE 1w 1 ' 0.85 2 He 2

~.11. ENERGY SOURCE ; 15 P 16 ' 0.13 16 S 16
V. STRUCTURAL 's 3 5 ' 0.80 6§ C 6
¥, NEURON POTENTIAL 11 Na 12 2.21 12 Mg 12

TRACE ELEMENTS 29 u 34 2.22 30 ZTn 34
V1.BONE STRUCTURE 9 F 10 2.62 | 10 N 10
—711. REDUCTION 'L = 0 2.79
METABOLIC HORMONE,l 1 53 I 74 2.80 l 54 Xe 78
CLATHRATE, Xe %

| V111.OXYGEN CARRIER, Fe 25 Mn 30 3.46 26 Fe 30
TRACE ELEMENT }

--1X. TRACE ELEMENTS 13 AL 14 3.64 14 si 14
X. TRACE ELEMENTS 83 mi 126 ' 4.08 84 Po 126
X1. TRACE ELEMENTS 1 27 Co 32 ' 4.65 28 Ni 33

_ Xl1. TRACE ETEMENTS 23 v 28 | 5.14 24 R 25

TARLE 2

COMPLEMENTARY PHYSIOLOGICAL PATRS OF ELEMENTS RANKED BY

MAGNETIC MCMENT UNITS (0.4 4.

(SYMBOLS AS IN TARLE 1. Ref. 11)
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The radius of a nucleus - e.g., proton is 1.5 x 10—13 cm. (103).

Note: The distance from 0 to N in the COHN system ranges
from 2.60 g to 2.9014.
AVERAGE = 2.72 R in alpha helix (28)

This mechanical displacement of the B.M. is transferred to
the auditory sensor - the hair cell wherein the 1 KHz sine wave
undergoes transduction to produce an analog 1 KHz sine electrical
signal - the cochlear microphonic signal (16). Up to this point
the information transfer process is linear. But the hair cell
is now excited to generate a chemical pulse which it discharges
across the synapse (Deiter} at the first order auditory neuron (43,
Encoding occurs, and the information (1 KEz sine wave) is now
transferred along the nerve as a series of time distributed
digital pulses, the classical "action potential" electrical pulses.

The actual mechanism of auditory encoding at the Deiter's
synapse is not known in spite of gréat efforts to solve it (43).
What I present here is a highly speculative solution for which
we can make certain assumptions. The first is that hair cells
can resonate to one cycle per second intervals over the range
of 16 Hz to 30 KHz (65,66). The second assumption is that the
higher the audio frequency the greater will be the current
density flow for the constant level voltage of each action
potential pulse (70).

As the hair cells go into vibration in resonance with the

36).
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1 KHz signal, the acoustic phonon displacement of 1071 cm is
sufficient to strain thg C=0:H:N set to open the membrane gate
for the sodium pump. As the current flows (the higher the fre-
quency, the higher the current density) it will set up a
magnetic field. (75). The magnetic field will be picked up by
the hydrogen proton of the C=0:H:N set and cause it to precess.
The higher the magnetic field the higher the frequency of pre-
cession.

The magnitude of the current density across the membrane
will determine the number of molecules of chemical transmitter
such as acetylcholine that will be released at the pre-synaptic
membrane (18). Thus we héve two parallel related events:

1) Energy release (current density) linear to audio

frequency which triggers chemical transmitter molecules.

2) Proton precession triggered by the magnetic field |

generated by current density - and such precession
frequency is linear to audioc input.

The acetylcholine activating the post-synaptic membrane
transfers phonons of thermal energy to the axon whose energy
is equivalent to the original acoustic phonon at the hair cell.
This phonon repeats the events already described. It is to

be noted that each C=0:H:N: set is activated serially thus

~12-



0.

61.

62.

63.

—64.

65.

66.

Pauling, Linus
Science

Pauling, Linus
Hayward Roger

WH Freeman & Co
San Francisco

Pohl, Herbert A.

Journal of the Electro-
chemical Society,

Porter,

Science

Puharich,

Doubleday

Puhari Ch’

Doubleday

- Puharich,

Lawrence,

US Patent

Puharich,
T awrence,

William S.

(Andrija) H.K.

& Co., Inc.

(andrija) H.K.

& COQ- IHC,

H.K.
J.L.
No., 2,995,633

H.XK,
J.L.

Pazper presented at 35th
Annual Convention.

Aerospace medical assoc.
Florida

Miami,

Orthomolecular Psychiatry

April 19, 1968, vol. 160 pp. 265-271

The Architecture of Meclecules

1964 Plate 45

Theoretical Aspects of Dielectro-
phoretic Deposition and Separation
of Particles

June 1968, vol. 115 no. 155¢—~
16ic

6. PP.

Hydrogen Energy Levels: Perturbation
Caused by Proton Structure

March 20, 1964, vel. 143 pp. 1324-1325

Sacred Mushroom

New York, 1959 262 pp.

Beyond Telepathy

New York 1962, 312 pp.

Means for Aiding Hearing
August, 1961
Alternating Current Energy Used

to Simulate Audition in Deaf Humans

May 13, 1964



67.

68 .

69.

70.

7%.

72.

Puharich, H. K, Electrostimulation Techniques of
Lawrence, .J.L. Hearing

Technical Documentary Report December, 1964
Defense Documentation
Center, Virginia

Puharich, H.X. Electric Field Reinforcement of ESP
International Journal of vol. 2 No. 5. pp. 474-486 1966

Neuropsychiatry

Puharich, H. K. Computers, Chance & Cholinergia
Smith, J.
Kitselman, A

Darshana (India) 1: 41-43 August 1961
Puharich, H.K. Hearing Rehabilitation by Means of
Lawrencs, J.IL. Transdermal Electrotherapy in Human

Loss of Sensorineural Origin (I)

Acta OtoLaryngologica, vol, 67, Fasc. 1 pp. 69-83

1969

Puharich, H.K. Hearing Rehabilitation by Means of
Lawrence, J.L. " Transdermal Electrotherapy in Human

Hearing Loss of Sensorineural Crigin (I:

Excerpta Medica Internations\gexico. D.F. August 10-14, 1969
al Congress Series no, 189

containing abstracts of

pPapers read at the Ninth Inter-

national Congress of Oto-

Rhino~-Laryngoloegy

Puharich, H.K. Transdermal Electrostimulation of
Lawrence, J.L. Hearing

bugot, R.S.

Presented at 13th Annual Scientific Meeting Committee for Re-
search in Otolaryngology, American Academy of Opthalmology and
Otolaryngology, Chicago, Illinois, October 11. 1969.

-~ 55~



6.

7.

7 79.

Rabideau, S.W.
Florin, A.E.

Science

Randt, Clark T.
Mazzia, Valentino D.

Reprint from Transactions

Anomalous Water: Characterization
by Physical Methods
July 3, 1970 vol. 169, pp. 48-52

Recent Memory Fixation in Man

1965. pp. 141-144

of the American Neurological

Association,

Redfield, Alfred G.

Science

Reinesy Frederick

Sellschop, J.P.F.

Scientific American

De Robertia, Eduardo

Science

Rocard., Y.

La Nature, No. 3343

Romig, Mary F.
Lamar, Donald L.

The Rand Corporation.

Santa Monica, Calif.

Nuclear Spin Thermodynamics in the
Rotating Frame

May 30, 1969, vol. 164 no. 3883
Pp. 1015-1023

Neutrinos from the Atmosphere and
Beyond

February 1966, pp. 40

Molecular Biology of Synaptic
Receptors

Vvel..l71, March 12. 13871 pp. 963-971

Actions of a Very Weak Magnetic
Gradient: The Reflex of the Dowser

pPp. 468-472 Nov. 1963

Anomalous Sounds and Electromagnetic
Effects Associated with Fireball Entry

July 1963, Memorandum RM-3724-ARPA

-56-



80.

81.

82.

83.

84 .

85,

86.

87.

Rose, Birgit
Science

Rosenberyg, Barnett
Postow, Elliot

Ann., of the NY Acad. Sci.
vol. 158 art, 1 pp, 1-438

Runnels; L.XK.

Scientific American
Schwinger, Julian

Science

Schwingexr, Julian

Science

Seng, Emilio
Science
Seipel, J.
Morrow, R.

Journal of the Washington
Academy of Sciances

Shah, Dinesh ©.
Hamlin, Jr., Roy M.

Science

Junctional Membrane Permeability:
Restoration by Repolarizing Qurrent

August 7, 1970 vol., 169 pp. 607-609
Semi conduction in Proteins and
Lipids - Its Possible Bioclogic Import

pp. 161-190

Editor Philip Reigelson, May 16, 1969

Ice

Dec, 1966, pp. 118-126
Relativistic Quantum

Field Theory

vol. 153. no. 3739 Aug. 26, 1966
PP. 949-953

A Magnetic Model Of matter

August 22, 1969 vol. 165 no., 3895
pPp. 757-761

Physics in the Last Twenty Years
March 4, 1966 wvol. 151 pp, 1052-1055
The Magnetic Field Accompanving
Neuronal Activity

P. 1, 1960 (No vol. no. on reprint)

Structure of Water in Microemulsions:
Electrical, Birefringence, and Nuclear
Magnetic Resonance Studies

February 5, 1971 vol. 171 pp. 483-485

_ -



90.

9l

93.

" 94,

95.

Smith, Sister M. Justa Effect of a Homogeneous Magnetic
Field on Enzymes

Third International Biomagnetic Symposium, University of

T1llinois. Chicago. Illinois 1967, pp. 22-25

Smith, Sister M. Justa Considerations Regarding the
Mechanism of the Action of ilagnetic

Fields on Enzymes
Third International Biomagnetic Symposium. University of Illinois,
Chicago, Illinois 1967, pp. 26-27
smith, Justa Are These Healing Hands?
Response, vol. 11 no., 2 | p. 18 Spring 1968

publication of Rosary Hill
College, Buffalo, NY

Solomon, Arthur K. Pores in the Cell Membrane

Scientific American December 1960 pp. 146+

Sproull, Robert L The Conduction of Heat in Solids

Scientific American December 1962, pp- 92-104

Stanford, A.L,Jr. RNA's Function in Memory: Lingering

Lorey, R. A, Polar Alignment?

Dateline in Science October 18, 1968, vol. 3 No. 20 p. 1

Tarkowski, A, K. Spermless Egg~-Activation is Achieved
in the Mouse

Dateline in Science May 15, 1970 vol. 5 no. 10 p. 1

Taylor, Barry N. The Fundamental Physical Constants

Langenberg, Donald N.
Parker, William H.

Scientific American October 1970 p. 62



96.

97.

98.

99.

100.

101.

102.

Teorell, Torsten

aAnnals of the New York
Academy of Sciences

vValentinuzzi, Maximo
The American Journal of

Medical Electronics

Volkers, W..

Millival Division of COHU

Electronics, Inc

Walker;, Jr.,J .L.

Science

Walsh, Jr. W. M.

Science, January 8, 1971

Weber, Joseph

The New York Times

Wei, Ling Y.

Science

Electrokinetic Considerations of
Mechanoelectrical Transduction

pPpP. 950-966 vol, 137 Art. 2 pages
403-1048, July 14 1966

Theory of Magnetophosphenes

April-June 1962. PpP. 112-121

Detection and Analysis of High
Frequency Signals From Muscular
Tissues with Ultra-Low Noise Am-
plifiers, Technical Report No. TR 76

Schenectady, New York

Unified Account of the Variable
Effects of Carbon Dioxide on Nerve
Cells

March 13, 1970 vol, 167, pp. 1502-1504
Magnetic Resonances and Waves in

Simple Metals

vol. 171, pp. 36-42

Evidence of Gravity Waves Reported
June 15, 1961 p. 1

Role of Surface Dipoles on Axon
Membrane

January 17, 1969. vol 183. pp. 280-282



I03. weisskopf, Victor F. The Three Spectroscopies

Scientific American May 1968 vol. 218, no., 5 pp- 15-29
J4. Weissler, Alfred Ultrasound Chemical Effects on Pure

Pecht, Israel Organic Ligquids
Anbar, Michael :

Science vol, 150 Dec, 3 1965, pp. 1288-1289
Ibs. Wick, Gerald L. Interstellar Molecules: Chemicals
in the sky
Science October 9. 1970 vol, 170 pp. 149-150
106, Wiener, N. CYBERNETICS
—  John Wiley & Sons Inc. 1948 p. 166
New York
107. Wigner, Eugene P. Events. Laws of Nature and Invariance
Principles
Science ' September 4. 1964, vol. 145. pp. 295-1006
1.08. wilkins. MHEF Molecular Configuaration of Nucleic
_ Acids
Science : May 31. 1963 vol, 140 no. 3570

_ pp. 941-950

_109. witteborn, Fred C. Data Confirm Faint Gravity Pulls
Free Electrons in Magnetic Field
. Dateline in Science January 20, 1967 p. 1
- 110. Yeager; Ermnest Fuel Cells
Science ’ October 20, 1961. vol. 134 pp.l178-1186

—60~



o

PAPER No.2



.~ SUCCESSFUL TREATMENT OF NEOPLASMS IN MICE WITH
GASEQUS SUPEROXIDE ANION ( 05 ) AND 0ZONE ( o3 )
WITH A RATIONALE FOR THE EFFECT.

by

H. Andrija Puharich, M.D., LILD.
Director of Research

ESSENTIA RESEARCH ASSQCIATES
350 East 52nd Street
New York, N.Y. 10022

and

ESSENTIA RESEARCH LABCRATORY
Route 1, Box 545
Dobson, N.C. 27017
U.S. A.

SIXTH OZONE WORLD CONGRESS, OF THE
INTERNATIONAL OZONE ASSOCIATION 1983
May 22 - 26, 1983
Washington, D.C. U.S.A.



PAPER 2. CONTENTS

Introduction to)how the author got into cancer research. 1
Electrostimulation of humans with deafress 3
This technology (the transdermal system, or T.D.) found to

prevent blood clotting in animals.

The TD system was found to efficiently split water by

alternating current electrolysis.

Development of an energy cell to split water into 4
H, and Oy .

The energy cell developed 'nto a crucible for 5
the biochemical origin of life. The chemistry of the

origin of life.

The role of Oz and O3 (ozone) in the corigin of life. 12
03 found to be an effective and cheap treatment for

cancer in mice. Discovery of gquantasomes in cancer cells

by Dr. Arnan. Development. Use of the TD system to

treat cancer.

. The rate of ELF magnetic fields in causing cancer. 17
Tables, and Figures. 24-73
Appendix A. Reprint from SCIENCE 74=-77

. Appendix B. NUCLEAR MAGNETISM. 78-82

References. 83-94



setting up the mechanism for a delay line which accounts for

the slow conduction of the nerve impulse. The current density
pulse besides metering out "quanta" of chemical transmitter
material has another function which is to act on perineural
water shells with a hydrolysis-like action. This effect on
water protons becomes, in my theory, the basis for memory. This
topic will be discussed later as a brain effect when we con-
sider more fully the subject of brain memory.

Within this model is the well-known sodium pump mechanism
which maintains a DC barrier potential across the cell membrane (4)
With nerve excitation KTt goes out 0of the cell, and Na * goes into the
cell. Each of these ions has an opposing ion which acts to
damp its action; K* is damped by ca®™, and Nat is damped by Mg'T™.
What is not gemerally recognized is that kT has a positive (0.4)
magnetic moment, and Ca++ has a zero moment; Na® nhas a positive
{2.2) magnetic moment, and Mg++ has a zero magnetic moment, Table 2.
We would expect a short range transfer offl;n':.gnetic information
from the precessed proton to Na+ and K¥ via the acetylcﬁoline
molecule (47). This would tell the post-synaptic membrane
whether it is to be excited, a process which opens the mem-
brane to sodium ions, or to be inhibited, a process which closes

the membrane to sodium ions (18, 57). This information would

~13-



I want to make it clear at the outset that I had no
intention of doing cancer research when I started my
career. Purthermore, I do not claim to be an expert in
cancer research. 1In working toward my Ph.D. in Physiology
under A.C. Ivy at Northwestern University Medical School,
T did research on methods of electroanesthesia in animals.
When I got my “,D. degree, I became an internist. In 1548
I became Dr. Sam Rosen's surgical assistant on his-
invention of the Stapes Mobilization operation for conductive
deafniess. From him T learned about hearing problems, and
got interested in alleviating the problem of sensorineural

"hard-of-hearing, and deafness.

In conjunction with Warren S. MeCulloch, one of the
founders of Cybernetics, we found a patient at Bellevue
Hospital in New York City, who had been committed for
"hearing voices". We determined that, outside of hearing
voices, his psychiatric profile was normal, We found
out that his job was the_key to the diagnosis. He ground
metal castings against carborundum wheels. Dental
examination showed that his metal fillings were coated with
carborundum dust. We placed him in a Paraday Cage, which
eliminates all commen electrical and radio signals, and
found that his voices ceased. We found that he was precisely
tuned to radioc station WOR in New York City. His teeth
were cleaned, and he was cured of the "psychiatric" problem.
T set out to find the scientific basis for this phenomenon
of "hearing radio waves".

It was obvious that the carborundum behaved like the
"erystal" rectifier in the old crystal radio sets of the
1920's. Joe Lawrence, a dentist, joined me in this research
in the early 1950's, when we were stationed at the Army
Chemical Center, Edgewood, Maryland. We began to do research
on the phenomenon of hearing radio waves. 1.2 Referring to Ct123>
Fig. 46 we found that when a person, standing in the near
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field of a low power radio transmitter, stroked a wire resting
on his cheek, he could hear a voice signal, and increase
the RF (radio frequency) field on his skin from +200 mv +o
+250 mv. When the wire was clamped between the teeth and
stroked there was a 10 db gain in hearing. Fig., 44, hen
a plastic box was cemented around the wire, it was found that C?uz‘
sound was being generated in the wire - an electroacoustic
effect. 3.8 It is to be noted that hearing sensation
occurred only when the wire was stroked by the skin. The (;f.1€>
mystery of skin-stroking a wire in the presence of
amplitude modulated RF was solved (Fig. 47) when it was
found that an ordinary diode held in the teeth without
stroking, gave the sensation of hearing. A model of this (?.24}
effect is shown in Fig. 45. The actual wave-shaping by the
non-linear element, i.e., either skin stroking, or the
use of a rectifier element such as a erystal, or a diode, (p.lf>
is shown in Fig. 3. In 1A we see a normal amplitude
modulated radio wave, In 1B we see that stroking will
¢lip the positive half of the wave form, and allow the
negative pulses to pass across the tissues giving perfect
hearing sensation to both normal, and sensorineural impaired
humans. Fig. 42 showes the power spectrum, and the side
bands. 546,7 [_r-237.

From this basic finding, Lawrence and T, and our
engineering staff, developed the manually controlled
laboratory instrument shown in Fig. 4., with which we learned C{kzé}
how to get deaf subjects to hear words and speech. We
found that before a deaf person could hear, he had to undergo
2 one to two month course of transdermal (TD) electrotherapy
daily. This consisted of repetitively sweeping the head,
via electrodes, with pure tones over the frequency range
from 20 Hz to 10,000 Hz medulating a 30 to 50 KHz carrier
wave for one hour each day. This clinical work resulted in CrﬂBcﬁ
the development of a completely automatic treatment pProgram
in the instrument shown in Fig. 7. Lest we forget, we did
solve the technology of hearing radio waves through the

teeth, as shown in some of the ratents issued, Figs. 8, 9,
and lO. 9!10311!12l13 ( P. 3‘) 32'33 - '
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In carrying out large scale Transdermal Electrotherapy
in cooperation with several medical schools on patients with
sensorineural hearing loss, other beneficial effects were
uncovered, 14 It was found that Meniere's disease could
be cured in two weeks of treatment. 15 In elderly senile
patients there was a restoration of short term memory.

There was an acceleration of bone healing in refactory
fractures. Significant improvement was found in cases of
impaired vascular circulation. l In the course of safety
and hazard studies on animals, it was found that blood
coagﬁlaticn was significantly delayed, in vitro and in vive.
A joint research program was carried with New York University
Medical Center, Cardiovascular Research Laboratory. The
team was made up of Dr. George Reed, Dr. William Brewster,
Dr. Luis Cortes, and myself. Our goal was to prevent blood
coagulation in an articial heart device by using the TD
electrotherapy signal on the blood. 'We were successful. 17
In Fig. 3 we see a dilute suspension of red blood cells ( 3v) (FEA)
under a microscope without the TD signal energization. The
cells clump and settle out in about four minutes. In

Fig. 5 we see the TD energized red blocd cells in the same
cell as Fig. 3, but now they are energized by the TD signal;
they develop a negative charge, and repel each other so

that they do not clump, do not settle down, and in vive do
not coagulate in an artificial heart pump in animals.

Fig. shows the method of doubling the shelf life of

stored whole bloocd by means of continuous TD signal charging,
and Fig. shows the method applied to a human.

One day, while I was studying the effects of the TD
electrical fields on the dynamics of a dilute suspension in
Ringers solution of red blood cells under a microscope, I
observed bubbles coming from both of the electrodes. 1
ran a gas analysis on the Ringers solution, and found that
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I had been observing the splitting of water molecules by
electrolysis at incredibly low power levels, i.e., 0.16mw,

It was this single observation that turned me in the direction
of studying cancer. I shall now describe how this came about.

I had been heavily influenced by Dr. Warren S. MeCulloch
to believe that water structure was the basis of life
structure and organization. So I began an intense study
of water structure and the electrolysis of water by means of
the TD signal generator. :

The block diagram of the water electrolysis equipment [(JJT)
is shown in Fig. 1. Component I is the same TD signal
generator as was used in the hearing experiments. Component
I is coupled to Component II (shown in top view as a
coaxial electrode arrangement) by a series inductive-
capacitance cirecuit. Fig. 2 is a side view of Component (:9.39)
II, and the space between the copper center electrode and
the concentric iren electrode is filled with a 0.9% saline
solution termed Component III. ' The center copper electrode
is surrounded by a high temperature-fired ceramic jacket
which is porous to water molecules. Fig. J shows more ( F-Sﬂ)
clearly, the geometry of Component III. Ny initial
goal was to measure the efficiency of this system for the
production of hydrogen and oxygen as a fuel. 18 Pig. 14 (‘€910>
shows in a simplified way the thermodynamics of water
decomposition in (b), and the exergonic reaction when
hydrogen and oxygen gases are brought together and burmed
to release energy. I measured all of the gas production by
the Mass Spectrometer, and measured the electrical power con-
sumed in the endergonic reaction with precision calibrated
instrumentation, and with this data calculated the efficiency
of the system. 19 I was able to attain a 90% efficiency
in the first half-hour of electrolysis, and thereafter it
steadily declined to about 11%. The mass spectrometer revealed

that the oxygen was being consumed in some unknown chemical
reaction.
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All conditions of the experiment were sterile, run under a
high vacuum, and contamination, or loss, from an outside
source was impossible. Yet at the end of each experiment
when the apparatus was taken apart it was found that
Component III was filled with a flocculent albumincid
material which had a fish-like odor.

I shall very briefly review the course of chemic&l(?-¥f>
events. The first slide shows the chemical content of the
solution belore electrolytic action started. The second (wﬁfi)
slide shows the chemical content of the solution after
three minutes of electrolysis. The main addition is copper
and iron elecirolytically removed from the electrodes. The ¢ F‘1$)
next slide shows a computer print-out of the mass spectrometer
analysis of the products of electrolysis, and the next C¢F-QV)
grapn plots the significant data. The pE rises in the first
30 minutes of electrolysis from 4.27 to pH 13.0, This is due
to the production of hydroxyl ions. The oxygen drops from
217 to a fraction of 1% in two hours. The hydrogen rises
from zero to about 907 by velume in several hours. The
nitrogen drops from 78% to about 5% in four hours. The
C02 starte at a non-detectable level, and slowly rises to
about the 2% level in seven and a half hours. And the
Argen does not disappear with vacuum pumping, but tends to
increase as a function of time. The next few slides (p9s, e, 7, 7%, Y9)
show the chemicals that were synthesized in the electrically
pulsed Component III solution. 13 What is very wrong with
this experiment is that when all the niirogen was removed
and replaced with helium, there was carbon in the solution,
and there was nitrogen in the solution. Now where did the
nitrogen and the carbon come from? In order to test a
hypothesis the Component III sclution was changed from a
sodium chloride solution, to a sodium hydroxide solution.
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Jhen this was done, no organic compounds were {ormed, as had
been the case with the sodium chloride solution, and no
carbon or nitrogen was formed in the solution. 2l mys
finding forced me to reluctantly accept the possibility
that we were looking at the Kervran reaction in vitro. 2z
The next slide shows the Kervran reaction. (@.GDD-

The Kervran reaction has been studied in vivo for many
years, and confirmed by many workers. 4s far as I know,
this is the first time that it has been observed in vitro.
The nuclear control systems of these biochemical reactions
are of the type developed by the thecretical physicist,
Clivier Costa de Beauregard, Director of the Institute Henri
Poincare in Paris. 23

ne-esp + e + ¥V (1)
P +Vv_Dp' + V' (2)
P=D +V +V' (3)

The eguations imply the conversion of a neutron (n)
to a proton (p) by virtual exchange processes, the neutral
currents of Yeinberg. These processes produce protons (p and p')
of different energy levels:; and two neutrinos ( v and y' ) of
different energy levels. (V ) represents the antineutrino,
and (e-) the electron. In one state the proton will be
bound to an atomic nucleus, and in the other state it will be
relatively free in a chemical binding. Xervran reactions,
or as they are sometimes called, bioclogiczl weak transmutations,
have been observed for the elements marked with an arrow in
the Table of EZlements. For example, the oxygen atom can (V»SW)
iﬁtar ini; a virtual nuclear reaction with p or n to yield,

idy, or 7°F. The normal flow of electrons in the terminal

respiratory chain in the mitochondria will yield 2% + %0 —>,0,
an exergonic yield of energy. However, if this normal
reaction is blocked by the chemical reaction, %Ha + %608-——03',
there will be an increase of pH inside the mitochondrial as shown (p
in the diagram. GSuch an increase in the pE inside the mitochondrial
membrane can have profound effects on the electron flow and

energy yield. ‘'le will take this teopic up later.

2
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We now describe our light microscopy studies of the
organic matter that appeared in the sodium chloride solution
energized by amplitude modulated carrier signals. As usual
the solution and apparatus were sterilized, and vacuum
pumped to remove the contaminating gases, nitrogen, carbon
dioxide, and argon before the TD electrical field was
applied. The microscope was a Wild research microscope
with 100X planapochromat objective, and 32X bifocal
eyepleces to give a maximum gain of 3200X at high resoluticn.

I used the dark field methed of illumination. Here is a ( (53 @'>

microphotograph of what a sterile solution of 0.9% sodium
chloride looks like before it is electrolysed

with the 7D signal. It is surprising that the individual
crystals of sodium chloride can be located as tiny doughnuts,
or toroids, against the dark field.

Sow here iz what the sodium chloride solution looks

A
like after three minutes of eleectrical energization at 50 mw. (?:TS B,

This frame is a one second exposure. When one observes this
scene with the eyeball one notes that the. particles are
Tlickering and oscillating. A critic would say that these
eight-pointed light patterns are merely lense artefacts.
7hen one uses a sirobe light to stop the action it measures
an oscillation of eight flashes per second. This effect
ocurs only in the early stages of electrolysis, and is

not found later. '

Zventually, I identified the molecule that was osc-
illating, but more of that later. In 1960 I was in [lexico
with my friend Aldous Huxley and his wife Laura. In the
course of a long discussion, I found that Laura practiced
"laying on of hands" therapy. We arranged for a tes® of
this alleged ability in Losg angeles, California on August 15,
1960 at the Sepulveda Veterans Hospital. Dr. Barbar 3rown
ran the electroencephalograph equipment. The design of the
experiment was %o see if Laura could exert any effect on a
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patient with ventricular extra-systoles, and oceasional mild
cardiac fivrillation. The subject and the operator were
both comnected to the EEG machine with additional readouts
for respiration, EKG, and skin resistance. laura was not
allowed to touch the patient, but merely bring her hands
within a few inches of the patient. The main finding was
that when Laura brought her hands within four inches of

the patient's thoracic spine - Laura's EEG suddenly showed
high amplitude 8 Hz waves, and at the same time the
pPatient's bdbrain waves were entrained at 8 Hz with phase
locking. I might add that a five year follow-up showed
that the patient had been cured of her cardiac problem.
This experiment has since been repeated by many workers.
Thereafter, Joe Kamiya developed a teaching method so that
people could train themselves to autogenically evoke (8§ Hz)
Alpha waves. 25 When the Soviets went on the air in July 4,
1976 with their 100 megawatt transmissions of extremely
low frequency waves (ELT) the intelligence community of the
U.S. was caught, unaware, of this new technology. The
Soviet I1F pulses covered the frequency range of the human
brain. No one knew what the purpose of this new technology
was. I had a hypothesis that this was a new mind control
weapon that could entrain a human being's EEC. Bob Beck
and I designed an experiment that conclusively proved that
the Soviet transmissions could indeed entrain the human

24

brain, and thereby induce behavioural modificaticn. I reported

this finding to the intelligence community in the U.S$., and
my paper was promptly classified. 26 A CIA commission of
inguiry reported to President Carter that there was no
substance to our findings. Today, five years later, all

of our findings have been confirmed by various agencies

of the U,.,S. Government. However, they went one step beyond
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our findings, and proved that a certain ELF frequency
(3.2 Hz) will cause cancer. 2?%1 have repeated these
experiments, and found this to be true. The mechanism of

this effect is that the ELF frequency modifies the function °‘fD"A and
of the WA transferases so that amino acid sequences are
scrambled and produce unnatural proteins. The ELF exerts

its' effect on therg;éf'ear level, more specifically, the
nuclear magnetic resona.nt property of the nucleus, The ( P- S€>
table shows the spin-spin coupling constants of various

common chemical chains. Note the common chemical groupings
with coupling constants around 8 Hz. 28 Note that a powerful
carcinogen, ethylene dioxide, has coupling constants

around 3 to 5 Hz. Note that another powerful carcinogen,
formaldehyde, has a coupling constant around 41 Hz.

Parrish, et al, 29 have found that the spin-spin coupling
constants for water in malignant brain tumors (in humans

and dogs) range from 4,8 to 13.4 Hz., whereas normal brain
gray matter ranges from 8.6 Hz to 11.3 Hz. Thus malignancy
shows a spread of frequencies from low to high ELF range

i.e. with respect to normal brain EEG's, and carcinogens

have a wide spread from 3 Hz to about 41 Hz around the center
frequency for normalcy cf 8 Hz. However, a single ELF
frequency can produce cancer.

However, let us return to an examination of what we .
found in the electrically energized sodium chloride solution. (_V-53 @)
Here again is the control - normal saline solution before
electrical energization. Now the oscillating particles were
entrained by the earth's natural oscillating magnetic field
at 7.83 Hz (rounded off to 8 Hz). We determined eventually
that the particle responsible for the oscillation was
Ferrichrome, one of the strongest complex formers known for
Fe (III). 3% the iron binding center is an octahedral
arrangement of six oxygen donor atoms of trihydroxamate. ( P.S!.)

17*. SEE APIENDIX A fn_ Feb.2Y, 177 Y.
Melfe_af Tha o fbt- matf-c o u b‘I Ne U...Ndvy

o SCieNcE Vol avy, B ¥IF -F20 . AY el 99y
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Ferrichromes are most important in the biosynthetic pathways
of very complex compounds of iron, and Vitamin Bl2 (cyanocobalamin)
is shown in the lower part of the figure. The next slide
shows material that is an aggregate of several cocei-like ( (.GTS.E;)
masses of a bluish-green hue. This picture was taken atl the
18th minute of electrical energization. The next slide (:r. §%.c:)
shows forms that have a high mobility looking very much
1ike bacteria. The next slide shows the form that evolved (:P.S%.JTB
after one hour of electrolysis. There was no further _
evolution of "cell®” form after this form had been reached. (e-G1 Ei)
At this point in my research, I remembered that highly active
mitochondria take a form very much as shown in the last slide.
Here, in this slide we have pictures of what mitochondria
look under different conditions. 31 11 the next slide we see(¢,53,5ﬂ7
that mitochondria can take an arboreal form when they &°
from the resting state to the active state. 32 1 then re-
membered from my medical school. days, when we studied the
blood of syphilitic patients under the dark field microscope,
that we cccasionally saw pleiomorphic bacteria. ‘When I
asked my instructor what these were, I was t0ld that they
were just debris, and to forget it. So I now went dack to
the microscope, and began to study these pleiomorphic bacteria
afresh. In the forty years since medical scheool days a
whole literature had been built up around these lowly
bodies. A 1 became convinced that what I now saw in the
blood of patients, particularly those with cancer, was very
similar to what I was seeing in my in vitro preparations.

"y next step was to take these arboreal forms out of
the TD cell, and place them on a microscope stage heated to
37% ¢. and nurture them with D-glucose 6-phosphate in 5%
solution. In a2 matter of minutes, the branch-like forms were
covered with little beads of yellow, orange, green and blue



have to be delivered to the proton of the COHN system which
acts as a gatiné switch on the post-synaptic membrane.

The information to be transmitted, a 1 KHz sine wave,
must reach the temporal lobe cortex without distortion, and be
stored in such a way that a person can vocally mimic this
sound at some later time. Such storage may occur in a single
nerve cell's membrane surrounding glial cells and water shells (31).
This would require domain formation (ferroelectric type) in
which the proton magnetic moment poles are arranged in north
pole and south pole regions (29). Access to this memory bank
requires that the action potential pulse and the proton mag-

ELF FI&LD

netic dipole interact to perform "functions of write-in:
read-cut: numerical functions; store; hold; search; erase; etc (8).
The basic scheme of nature has the fixed hydrogen bond proton
matrix scanned by travelling waves of electricj%%fggsﬁﬂGgﬁghéis—
tinctive aspect of this scheme is that the protons form the
storage, and hence the gestalt of the system; while input
and output access is mediated by quantum electronic an& phctonic
pulses.

We propose an extremely simple model and equivalent cir-
cuit of an unit element of the plasma membrane. This is shown

in Figure 1. The EMF source is shown at the left and can represent

any stimulus; the potential (DC) shown across the cathode-anode

-14-
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material.*, The next slide shows the branched material (;?-LO C;T)
beginning to clump and organize. At this point the morphology
of the arboreal forms, and the metabolic events just cited,
led me to entertain the hypothesis that I was dealing with

a very primitive metabolic chemistry in which iron compounds
like ferritin, ferrodoxin, and transferrins were serving

as electron acceptors for electrons (H) arising from water.
When I stopped the electrolysis of the saline solutioen,

I found that the general reaction,

slecty,
HZO + A W A Hz + %02 ceased.

A represents the electron acceptor, and in this case is an
iron compound, of the type just cited. An important

feature of this Hill reaction is that electrons are induced

to flow away from water molecules to acceptor 4, thus yielding
molecular oxygen from the water. 1In order to appreciate

the meaning of this electrochemistry we see in the Table ( P-")
that in animal metabolism in the terminal respiratory chain
electrons flow from the negative sign to the positive sign

to produce water, 33 In the plant the electron flow is
reversed and goes from the positive sign to the negative

sign, a sort of uphill flow, electronically speaking.

It cccurred to me at this time that nature might have

worked out a system to account for spontaneous cancer cures

by reversing the flow of electrons in the mitochondrial
terminal respiratory chain, and thereby producing more
molecular oxygen to combat the cancer process. It also
occurred to me that increased oxygen would tend to pull the
proton/proton spin-spin coupling closer to the 8 Hz normative
center frequency of bioclogical systems, But I had no proof
for these speculations. I did have some experience however

* These forms did not replicate after prolonged culture

in various media. The reason is that I withheld sulfur from
the solution in all my experiments.
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in the clinical area fTOWm 1975 ang on when I bought an ( p. 61-3
ozone producing machine, the 0ZONOSAN PM 60, and did research
on decubitus ulcers with Dr, Harry Beck»wat the Veterans
Hospital in Montrose, N.Y. We found that hyperoxygenation
and ozone gas treatment cleared up chronic decubitis ulcers
in a matter of weeks. In a sense, this experience with

czone prepared me for the next step, which was a meeting

with Migdalia Arman, M.D., a Board Certified Pathologist,

and her colleagues.

I will briefly summarize her main findings, because
her paper will follow mine, Dr. Arnan found that a2 normal
human cell, when immersed in'formaldehyde gas, converts to
a cancer cell in a few minutes. She then found that a
human cancer cell if irradiated with intense white light
under a microscope would undergo a (thermal) death in
twelve minutes. She then discovered, under bright light
microscope illumination, that unstained human cancer cells, CF-‘Q)
as seen in the next slide, had pale green bodies in the
cytoplasm about the size of mitochondria. T+ was at this
point that we both gave 2 “Eureka" yell, and realized
that her clinical discoveries, and my electrical and chemical
investigations clarified each other. Furthermore, she and
her colleagues had proven that if ozone gas is administered
directly into a malignant tumor in mice, the tumor would
dissolve in 2 matter of seconds to minutes and leave the
normal surrounding tissue unaffected.

It is net yet generally recognized in the bioclogical
sciences that all life is immersed in an oscillating magnetic
field that originates from protons in the sun. The slide ('F£r3)
shows the magnetic oscillations from the sun, 34 These ELF
waves have a sharp resonance on earth due to cavity resonances,
peaking at 7.81 to 7.83 Hz. This is the center frequency
of the electromagnetic power spectrum of the human brain,
the so-called Alpha frequency, of 8 Hz. ‘e have already
indicated that 2 "healthy"” ZLF center frequency exists for
proton-proton spin-spin coupling in the chemistry of the body,
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particularily in such contreol functions as genes and
enyzymes for DNA and RNA. We have indicated that certain
ELF frequencies at extremely low power, can induce cancer.
I might add that the amount of power required to induce
cancer at the correct ELF stimulus is measured in the range
of microwatts. 1In short, ELF frequencies at super low
power levels can control the well-being of organisms.

Now what happens when an organism is deeply insulted
by chemicals, injury, or amputation? Llet us take the most
extreme case, i.e., amputation of a limb in a salamander.
Robert Becker, M.D. has shown that the salamander limb can
De regenerated if certain procedures are followed. 35 First,
a skin flap of epidermis only (no dermal tissue allowed)
is placed over the stump. Under this epidermal flap it has
been found that regeneration occurs when red blood cells
in the wound site undergo de-differentiation, i.e. revert to
very primitive cells, the blastema. The figure shows red ({—LV,LS)
blood cells in their earliest sfage when they still have
a nucleus. 36 Such an early REC form is what a de-differentiated
cell looks like. Note the way in which such a cell takes
up Iron transferrin and feeds it to the mitochondria.

"'y evidence indicates that the pleiomorphs found in
the blood in association with cancer, as first reported by
J«F. Glover, !M.D, in Canada in 1923, 37 and verified by
many workers subsequently, are in fact mitochondrial fragments
from de-differentiated red bloed cells that are released
in response to the insult of cancer. These pleiomorphs
carry a type of transferrin (not yet identified) that serve
two functions. The first, as recently reported, by
Goubin, et al, 38 in Nature, vol. 302, 10 March 1983, shows
that the nucleotide sequence of a cloned transforming gene,
that induces cancer in chickens, suggests that it encodes a
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protein that is partially homologous to the amino acid
terminus of transferrin and related proteins, although it is
only about one-tenth the size of transferrin. The second
function of this type of transferrin, I believe, is to
reverse the electron flow in the mitochondria by changing
one of the heme molecules into a chlorophyll type of
molecule. The purpose of nature in this electron flow
reversal is to electrolyze water in order to produce more
oxygen to swing to local ELF frequency toward 8 Hz using
both‘the Kervran nuclear transmutation mechanism, and the
known effect of oxygen to lower the NMRE spin-spin coupling
of a solution.

The findings o¢f Dr. Arnan alsc show that the mitochondrium
is not enly transformed in the reversal of electron flow,
but actually produces Quantasomes, the chlorophyll bearing
bodies of plants, as shown in one of her electron micrographs.cf&lﬁﬁ
This is a Quantasome found in a human cancer cell and
accounts for the pale green bodies easily found in human
cancer cells, if one just looks, and is not color blind. Now
how does this theoretical mechanism account for the efficacy
of ozone in the treatment of cancer tumors? B

The analysis begins with an understanding of skin and
membrane properties. One begins with square wave electrical
spectroscopy according to the method shown in the slide.!ir 67)
This yields various decay curves for voltage and current as
shown in the next two figures. One alsoc plots the impedance(}*70;)
locus of the skin which shows loci for ELF, and for kilohert:z
frequencies. From this data one develops equivalent circuits
for the various configurations of signal used on the skin,
membranes, and water. A typical egquivalent circuit for
nerve is shown in Fig. 1A which also holds for the skin in V.L%)
the ELPF range. Our studies, as well as that of others shows
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that the water molecule has the tetrahedral form as shown.(;rITL)
‘The equivalent circuit for the water molecule is shown (Jefrs)
in Fig. 22. Von Hippel and others have established that

the water molecule has a dielectric¢ resonance in the

8 Hz range. 33 The importance of water in biological
structure and function is well known. Suppose that one were
to substitute a molecule that mimicked the water molecule,
for the true water molecule? We don't really know what
would happen because there is nothing known quite like a
water molecule. But I have a proposal to make, If one

looks at the last figure, and c¢oncsives that ozone could
actually have a tetrahedral form (and no one knows its true
form) what would it behave like? The only change required

is to substitute the Hydrogen atoms with 0¥ atoms. The

net effect of this ozone geometry would be to reverse the
pclarity of the EMF source at the left, and the polarity of
the ferrcelectric capacitor on the right, and reverse the
diode so that the P semiconductor would face the capacitor.
The circuit would now reverse the electron flow. In addition
the ozone tetrahedron would have far more oxidizing power
than water. Thus czone would behave in the following manner
as a therapeutic agent:

1) It would easily substitute for water in terms of
geometrical fit inte any biological structure.
Yherever water would fit, ozone would fit.

2) Ozone would seek out the H2 molecule by the following

reaction: H2 + O3 — Hzo + ('.)2

This is a powerful exergonic reaction which would not
only be a bond breaker, but release enough heat at the
melacular level to melt the altered conformational states
of proteins, oncogenes and various go/nec go genetic switches.
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I have tested this possibility, in the late sixties,
while doing safety and hazard studies of the TD system on
dogs. I used old and sick dogs in some of my studies, and
some of them had surface malignant tumors. The procedure
was as follows: In running high voltage hazard studies on
animals I observed in a very dark room (a Faraday Cage)
that a bluish plasma glowed between the electrode face and
the skin. I could also smell ozone in the air. This effect
occurred at 1100 volts (p-p) and 11 mA (rms) current, I
found that I could tolerate this level of signal on myself
without any discomfort, and the dogs could tolerate this
signal after some training. I treated three dogs that had
malignant tumers under the skin one hour a day for three
weeks with this high voltage ozone-generating signal.
There was no damage to the skin of the dog, and the tumors
melted away under the skin during the three weeks. Cthers
have repeated this type of radio frequency treatment of
malignant tumors, subsegquently.

SUNMMARY

e have presented a theory of a probable cause of
cancer supported by some fragmentary experimental evidence.
There are many further tests that can be made of the theory.
I must emphasize that this is only a preliminary formulation.
The theory, both empirically and experimentally led from
separate sources to a rational therapy for malignant
neoplasms in animals. The essence of the theory is that
nuclear spin properties form an integrating topolegy for
the development of chemical evolution centered on proten-
proton spin-spin coupling in water. It is well to recall
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here that the human body is made up of some two thirds,

by mass, of water. It is also well to recall that the human
body is made up, by count, 92% ,0f hydrogen atoms., The
dynamics of hydrogen and oxygen are of great importance in
the structure and function of the human boedy. For

example, if the brain is deprived of oxygen for several
minutes, the person will not only become unconscious,
but permanent damage may result in the organization of the
brain at a molecular level. There is another disintegrative
pathology called "cardiac fibrillation” wherein the individual
myocardial fibrils suddenly cease to beat in synchrony, and
death can result within five minutes, if the condition is not
normalized. A topological theory has been advanced by
dinfree which shows that tiny electrical pulses inter-
calated at a precise phase angle in the normal heart
natural period, called a topological singularity, or a

"Black hole", is sufficient to initiate fibrillation of
the heart. 41 In 'R there ig a:spin echo technique call
the "magic sandwich" in which certain magnetic and radlo
frequency phase cancellation operations are carried out
in an orthonormal sequence, and a phase coherence in the spin
system that appears to be lost, is restored. b2 This experiment,
carried out with Calcium Fluoride (with the 17F isotope)
has the unecanny property of reversing the I-"amll‘tom.anD in
the equations, which is equivalent to making the time flow
backwards at half the normal speed. See Appendix B .
This is 2 situation where the Kervran transmutation from

goa to lgPlo can place this form of fluorine at a critical
point in the mitochondrial apparatus and cause time to
flow backwards: or in other words, reverse the flow of
electrons in time, as positrons, 43 These are some of the
possibilities. of the theory. We can now summarize the main
points by reference to the graphic display,



-18-

An electrical signal generator was developed which
proved to have rehabilitative effects on humans. The same
signal pattern proved to be efficient in the electrolysis
of sodium chloride solutions. A by-product of such electrolysis
was a new insight into the dynamics of chemical evolution
leading to organism. These insights were applied to the
problems of cancer cause and control. These insights
were sharpened by the experimental work of Dr. Arnan and her
colleagues, in controlling and dissolving mammary neoplasms
in female mice by injecting 05 and o3 gas into the tumors.
This theoretical and experimental work peinted to the
disruption of ZLF NI'R proton spin-spin coupling mechanisms
as a probable cause of some types of cancer. This probable (Q.lcﬁ!*“J
mechanism is summarized in the flow chart, and the top line
shows the ZLT range of such coupling constants. Nany
considerations indicate that 8 Hz is the center frequency
that "pulls” all other i‘:'equer-._:ies toward it, to maintain
biological organizational integrity. Such biological
integrity can be quantized by reference to an arbitrary
rate of cell division scale, pointing from left to right
on line twe. On the left is shown the well-lmown fact
that deuterated water, 27% concentration, or higher, will
stop all cell division in many species. When the deuterated
water is removed from the cell suspension - the cells resume
normal cell division., This type of control is exerted, in
general, by elements as shown, with spin 1, and a positive
magnetic moment.

In the center column we list those stabilizing elements
with Spin %, and magnetic moment, u, having a positive multiple
of U.4 Bohr magnetons, and these are elements with odd
number mass; or of eﬁﬁgngaaper mass, Spin 0, and u = ¢,

We have indicated thatARNA transferases can be disorganized
by microwatt levels of magnetic ZLF radiation. It is
theorized that such ZI17 waves affect tggfagzitransferases

al a precise phase angle that triggers a topological
singularity.
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The column above this line shows some of the many
possible pre-conditions which essentially disperse the gaussian
distribution around the power spectrum center frequency of
8 Hz., and this effect in turn, stimulates the rate of cell
division locally, and may then later manifest as cancer.
The dispersive mechanism originally acts to trigger the
release of iron compounds from the red blood cell membrane
due to altered amino acid sequences in both the cell wall,
and the iron compounds. This in turn triggers red blocd
cell de-differentiation (backward in time) to a primitive
stage of evelution. In this primitive stage, which we
associate with the mitochondrial fragment "pleiomorphs™
found in the blood of some cancer patients, the normal
marmmalian electron flow in the mitochondrial terminal
regpiratory chain is reversed, so that it flows 1in the
direction found in plant cells. This effect is triggered
and fed by a Hill reaction in which the electron acceptor
molecules are iron compounds. ‘Chlorophyll and quantasomes
then appear in the cytoplasm of cancer cells. The correct
dose of ozone gas easily substitutes for water molecules
in the "plant-like" terminal respiratory chain, and releases
both oxidative the thermal effects which dissolve the
neoplastic-forming molecules, and restores the normal
respiratory electon flow in the normal tissue surrounding
the neoplasms. This process re-integrates the atoms and
molecules around the 8 Hz center frequency EZIF IR,

In its essence this is a theory of nuclear conireol of cell
divicion processes operating through spin properties, and
nuclear magnetic resonant fields in the extremely lcw
frequency range.
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plates is determined by the polarized state of the dipoles:

and its current flow by the depolarization release of potassium
and sodium ions from the lattice structure of the plasma mem-
brane. In.the resting state of the nerve, the ferrcelectric
capacitor, Cq is charged to a constant voltage, V, and the

charge ,Q, on the capacitor =C°V. All linear current flow in

the system is through the conducting fluids on both sides of the
plasma membrane. However, the plasma membrane, on 1ts outer
surface, is covered by a coating made up of lipoid-protein layers.
;éigduction through this protein material is non-linear, and is

represented by the C=0:H:¥ element shown as a semiconductor in

Figure 2.

It is postulated that nerve stimulation , or depolarization
will only occur by a decrease in the capacitance of the ferroelectric
capacitor, and this is fundamentally dependent on the dielectric
polarizibility, €« of the plasma membrane. €., is dependent
on the electronegativity of the neutral bound atoms of the
plasma membrane, and can be lowered by DC biassing, by the
choice of AC frequency, by pressure (strain) effects, by change
in chemical composition, hydration, hydrolysis, Ehermal variations,
etc. We will illustrate this triggering condition with the not-so-
obviocus case of thermal fluctuation stimulation. We assume that

there is a Curie temperature, T., transition point, at 38°¢.

-15=
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P Atom N I i n P Atom N I

1 * i 0 & 2.79 * 21,91 {0 n 1 3

1 H 1 1 ®.85 0 2 He 2

5 + B 5 3 1.80 0 6 *C 6 0

7 | *N 7 1 0.40 0 8 *Q 8 0

9 * F 10 * 2,628 0 10 Ne 10 0
11 | * Na 12 3/2f 2.21 0 12 g 12 0
13 | * a1 14 5/2] 3.64 0 14 #Si 14 o
15 | = P 16 + 1.13 0 16 *g 16 0
17 | * 1 18 3/2] 0.82 0 18 Ar 22 0
15 | * x 20 3/2 0.39 0 20 *Ca 20 s
21 Se 22 7/2| 4.52 -0.788| 22 i 25 5/2
23 | * v 28 7/2] 5.14 -0,474) 24 *Cr 28 3/2
25 | * 30 5/2% 3,46 +0.090| 26 *Fe 31 %
27 | * Co 32 7/2| 4.65 +£0.75 |28 *11 33 3/2
29 | * Cu 34 3/2| 2.22 +0,875| 30 *7n 37 5/2
53 | * I 74 5/2| 2.80° -0.776{ 54 Xe 75 4
g3 3i 126 9/2] 4,08 0 8h Po 125 &
TA3IZE 1. COMPLEMENTARY PHYSIOLOGICAL PAIRS OF EILZVENTS

‘.

RANKED BY PROTCON NUMBERS,

(SOURCE OF DATA, RE:

P = PROTON NUMBER

. 11)

ATOM = SYMBCL OF ELZVENT

N = NEUTRON NUMBER

1 = BOHR NUCLEAR MAGNETON NUMBER , I
SPIN , h/29
ESSEINTIAL TO LIFE

I

= SPIN

Handbook of Physics, Zonden.
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Figure 1A - Casa IA.
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A temperature change above or below T,, Will decrease the capacitance
and this will cause a current to flow to the load, since current
flow through the EMF source is blocked by the non-linear semi-
conductor element. The capacitive discharge will in itself
generate additional heat, and this represents part of the positive
heat observed during the action potential phase of nerve firing.
It has been observed in nerve firing that the positive heat

phase is followed at times by negative heat, or absorption

cooling effects. Thus the thermal cycle is completed by an in-
crease in capacitance, Causing a reverse flow of current through
the load from the EMF source establishing the original charge

on the capacitor, The net result is an AC output.

4. ARTIFICIAL SENSE PERCEPTION

My colleague; J.L. Lawrence, and I invented and developed
an electronic system which makes it possible for a totally deaf
person to hear speech soupds by Direct Brain Perception (DBP)
using &s stimulus to the brain an amplitude modulated alternating
current carrier signal (AMAC) (65).

The.AMAC signal is applied to the dry neck skin below the
mastoid areas bilaterally via gold plated circular electrodes.
This placement directs the AMAC signal to the brain stem region (56).
The deaf patient requires several weeks of electronic signal

conditioning of such tissues with audio frequency band pure tone
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F APPEND 1% A

Time-Varying Magnetic Fields: Effect on DNA Synthesis

Abstract. Human fibroblasts have exhibited emhanced DNA synthesis when
exposed 1o sinusoidally varying magnetic fieids for a wide range of frequencies (17
hertz 10 4 kilohertz) and amplitudes (2.3 x 107 10 5.6 x 10™ tesia). This effec
which is ar maximum during the middle of the 5 phase of the cell cycle, appears to be
independent of the time derivative of the magnetic field, suggesting an underiying
mechanism other than Foreday’s law. The threshold is estimated to be berwee
D35 x 10~° and 2.5 x 107 tesia per second. These resuits bring into question th
allegedly specific magnetic wave shapes now used in therapeutic devices for bone
nonunion. The range of magnetic field amplitudes rested encompass the geomagnei-
ic field, suggesting the possibility of mutagenic interactions directly arising fro:
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short-term changes in the earth’s field.

Most studies of the effect of static
magnetic fields on living systems have
yielded negative or inconsistent results
(1); the exception is studies of species

. as geomagnetic sensory clements (2).

Experiments on time-varying magnetic
fieids have been fewer and more difficult
to interpret (3). A therapeutic technique
for acceierating repair in bone nonunions
that swbjects the site to a time-varyving
magnetic fieid (4) has achieved a mea-
sure of acceptance in the clinicai com-
munity (5). However, the mechanism
underiying this procudure is stiil largely
unexplained, in part because the narrow
and repetitive puise shape of the wave
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form, allegedly specific to the therap:
makes it difficult w perform and inte:
pret in vitro ceilular experiments (6).
We sought to determine the effect of
sinusoidally varying magnetic fieids ¢
DNA synthesis in ceil culture, partic'
larty the frequency and intensity re-
sponse, if any. A pair of matched incub-
tors were fitted with modified Helmhoi
coils (0.5 m, inside diameter; 0.25 ..
long), providing a horizontal magnetic
field with an active field uniformity 1
less than 3 parts out of 17. Either cou
be an experimental or control (no ficid)
wait. Periodically the roles were
switched and, at other times, both we
used simuitaneousiy as controls. An z
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Fig. 1 (left). Tritiated thymidine uptake {mean

counts per minute = standard ¢rTor) in human
foreskin fibroblastic cells exposed to a m:

petic field of amplitude 2.3 x 107° T oscillating at 76 = 4 Hz in the horizontal pir
{experiment) and uptake in umexposed ceils (control). Mean levels differ at P = 0.0001. o
determined from the pooled variances. The ambvent 60-Hz magnetic field in the area of the
incubators was 5 | X 10~ T,p,. Note that the approximate intensity of the geomagnetic fieie: -
§x10~*T. Fig. 2 (right). Mean ratios and standard errors of [*H}thymidine uptake
exposed cells to that in controi cells for ten differemt combinations of frequencies and fieids. T
doned line indicaies the expecied response if there is no effect due 10 a magnetic fieid. The peak
at 20 hours corresponds to the middie of the S phase of the cell cycle. The dashed lines below 18
and above 24 hours represent the expected, but inexact trends. in these data.
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PREFACE

TwENTY years ago one of the authors wrote 2 comprehensive book on The
principles of nuclear magnetism (‘The Principies’ for brevity). Ten years later
the other authar wrote a more specialized monograph on Spin temperature
and nuclear magnetic resonance in solids (‘Spin Temperature’ for brevity).

Although the present book does deal with the principies of nuciear
magnetism and although spin temperature is one of its key concepts, it
should be made emphatically clear at the outset that this is not a new edition
of either one of the earlier books.

The motivations for preparing a new edition of a book are manifoid but
canbesumcdupasawishtoaddandawishtompprss:toadd,becausein
a fieid which remains alive, new directions of research, new theories, new
experimental resuits keep cropping up and want coverage; 10 SUppress,
because these new experiments and theories make some of the former
descriptions and explanations incompicte or even incorrect, and rob some
others of much of their interest.

Through care, foresight, caution and sheer juck, it has turned out that
thereisverylitﬂetosuppminmﬂfometbooks,orsowqthink. On the
other hand at least for the more comprehensive of the two, The Principies,
there is far too much to add. It is our considered opinion that today no single
author (nor even a coupie of authors) could cover in asingle volume {or even
in a couple of volumes) the whole field of nuclear magnetism. This is why in
spiteofilssizethisnewbookcovetsonlyalimiwdpmtoftheﬁeld.which
does not overiap with either The Principies or Spin Temperature.

Nuciear magnetism is both 2 tool and a field that is an object of study for its
own sake. Wimmpec:toitsﬁrstaspec:.:oqnmefromthcprefacetom
Principies: ‘it has become a major tool in the study of the finer properties of
matter in bulk. Structure of molecules. reaction rates and chemical equili~
bria, chemical bonding, crystal structures, internal motions in solids and
liquids, eiectronic densities in metals, alloys, and semiconductors, internal
fields in ferromagnetic and antiferromagnetic substances, density of statesin
superconductors, properties of quantum liquids, are some of the topics
where nuclear magnetism has so far provided specific and detailed informa-
tion.” Twenty years later. with biclogists and biochemists taking now the
lion’s part among the users, the roie of nuclear magnetism as 2 scientific tool
is greater than ever. The amount of factual informarion gathered is stagger-
ing. The techniques and instrumentation of nuclear magnetic resonance
(NMR) and above all of high resolution in liquids have reached new heights
of sophistication and efficiency, thanks in particular to the tremendous
progress in the art of computers.
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viii PREFACE

nuclear magnetic behaviour which has no counterpart anywhere eise in
nuclear magnetism. In trying to understand the theoreticai explanations of
this behaviour we realized how ill-prepared for this task, through their
background, were most students of nuclear magnetism, including ourselives.
This chapter is an earnest attempt to spare the reader some of the difficulties
that the authors experienced in going through the original papers and the
review articles. It is a painstaking, somewhat pedestrian account of the
magnetic properties of superfluid *He, which does not assume any previous
knowiedge of the theory of Fermi liquids let alone that of the BCS theory of
superconductivity. :

With this chapter ends what may be considered as the first part of the
book, aithough it is not so formalized in the tabie of contents. It differs from
the second part, formed by the last four chapters, at two levels.

The spin temperatures encountered in the first part are high: when-
ever Boitzmann statistics applies to the spins, the first order expansion
of the Boltzmann exponentials is an adequate approximation. This is not
s0 in the second part and in particular in the chapter on the long range
ordering where all expansions in powers of the inverse temperature break
down.

The second distinction between the two panrts is of a personal nature. In

contrast with the first, the second part covers subjects on which the authors
have worked actively for a long time. To use an image that we applied earlier
to nuclear spins: spectators in the first part, actors in the second.
CHAPTER 5. Spin systems at low temperatures piays for part II the roie that
chapter 1 played for part 1. The theoretical methods necessary for dealing
with spin systems at very low temperatures are developed. The expansion of
expectation values of various physical observables in powers of inverse
temperature, valid in the paramagnetic range is performed by the
diagrammatic method, with what the cognoscenti may deem excessive detail
but others may find useful. General relations, valid aiso in the ordered states,
are established and experimental illustrations are given.
CHAPTER 6. Thermal contact between nuciear spins and paramagnetic
impurities: nuclear relaxation and dynamic polarization. These studies are
not new since they are already dealt with in both The Principies and Spin
Temperature. However the advances in this fieid, resulting both in a better
understanding of the various processes involved and in a large harvest of
new and spectacular results, warrant a new chapter in a new book. Indeed
this is one of the very few topics where The Principles, and even the more
recent Spin Temperature, could do with some firtle suppressions. The duality
fieid-tool appears again. Dynamic nuclear polarization, a field of study in its
own right is a tool for building polarized targets for nuclear, neutron, and
elementary particle physics. It is also a tool for another field of nuciear
magnetism, namely dipolar magnetic ordering.

fedd|
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PREFACE ix

CHAPTER 7. Nuclear magnetism and neurons: nuclear pseudomagnetism.
The nuciear forces between slow neutrons and nuclei have a spin-dependent
part which can be conveniently described by assigning to each nuclear
species a fictitious pseudomagnetic moment. The various aspects of the
interaction of the neutron spin with a system of nuclear spins are likewise
referred to as nuclear pseudomagnetism. Nuclear pscudomagnetism exhi-
bits some very interesting features of its own such as pseudomagnetic
resonance and pseudomagnetic precession. It is however chiefly a tool for
the study of long range nuclear magnetic ordering, its structures, and its
CHAPTER 8. Nuclear dipolar magnetic ordering. This is the key chapter of
Lheseeondpmof:hisbook.Allthemethodsandrmlmdauibedinthe
threepreviwschaptersconvergetowardsthemaﬁzaﬁonotagoalpursued
over the years namely the prediction, production, observation, and study by
vaﬂmstechniqua.ofmagneﬁaﬂyordmdmmdnndearspins
produced by their dipolar magnetic interactions.

The ordering of nuclear spins of *He is described in far less detail in view
ofthepreﬁnﬁnarycharacteroftheexpuimemsandoithemntaﬁvecharac-
terofthetheory.Theso—@ﬂedenhanmdnudmmagnedsnwithits
potentialities for ordering nuciear spins is not considered az all. It is felt that
bemseofitsstrongd:pendenceonthemagncﬁmoftheelem'onicdouds
surrounding the nuciei, which give rise toit, its description belongs in a book
on electron magnetism.

A few more topics such as the nuclear magnetism of solid hydrogen and
solid methane could arguably have been inciuded in this book. Among other
arguments against their inciusion, such as the few uncertainties still present
in the experimental resuits and in their interpretation, was the wish to
compiete in a finite time a book of finite size.

Like its predecessors (The Principies 1961, Spin Temperature 1970) this
book refiects the spirit of our laboratory, dedicated for more than twenty-
five years now to the study and progress of nuclear magnetism. To all our
coworkers past and present, too numerous to be cited here but not too many
to be all very present in our mind, our heartfeit thanks.

We are grateful to Professor Bleaney for suggesting the title of this book
which is a concise and accurate statement of its contents.

This manuscript could never have been prepared in the allotted time
without the kind and competent assistance of Madame Porneuf and her staff.
Special thanks are due to Madame Neveux who typed most of the preli-
minary draft and to Madame Parent who produced the final typescript.

We thank the authors and the publishers of the scientific journais who
kindly gave us permission to reproduce the figures.

Orme des Merisiers ALA.
August 1981 M.G.
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Transverse magnetization

' R S NS R

| |
¢ 01 02 a3 04 o5 OE 97 Qa8 08 10
Time (msec)

FiG. 1.5, Shonmmmmtmof“&wmgnmmdmng
thermai couplm berween “*Ca effective Zeeman reservoir and dipole—dipoie
reservoir in CaF, with H,[[111]. Dashed curve: exponential approximation. Solid
curve: Gaussian memory function approximation. (After Demco er al., 1975.)

However striking the preseni success of the Gaussian approximation for
the memory function of G(t), one should remember that this approximation
does not arise from any real theory. There is no fundamental argument as to
why this memory function shouid be Gaussian, and no way to tell how good
this approximation would be in another case.

In nuclear magnetismn where as a rule correlation functions have rather
compiicated shapes, it is a noticeable fact that in the present probiem such
simple mathematical functions as the Lorentzian and the Gaussian fit so
well, respectively the shape of G(t) and that of its memory function.

C. On the validity of the coucept of spin temperature

(a) The random phase assumption

The concept of spin temperature has over the years proved extremely
beneficiai to the development of nuciear magnetism in solids. The validity of
the underlying assumptions has been verified in many instances not only in
the domain of high temperature considered so far, but aisc at very low spin
temperatures as will appear in chapters 5 and 8.



42 SYSTEMS OF INTERACTING SPINS

However, ingenious and elaborate experiments have been performed in
more recent years, whose results seem to contradict the usual assumptions of
spin temperature or at any rate toset limits to its validity, narrower than had
been thought previously. The discussion of these limits is the theme of this
section.

It will appear that such limitations are in fact intrinsically associated with
the concept of temperature in general and exist even for the more usual
thermodynamic systems. If they emerge more conspicuously in the field of

nuclear maggetism itis because interacting nuclear sgins can be manimlated

more subtly and observed more sharply than most thermodynamic systems.
We begin by recailing briefly some of the steps which lead 1o the concept

of temperature in statisticai mechanics.

(i) The density matrix of 2 macroscopic system evolves according to the
equation:

o () = exp(—id)or(0) exp(ifet). (1.172)

Its matrix elements in a basis where the Hamiitonian # is diagonal. have
the following well-known behaviour:
the diagonal elements are time independent,

ile @)= {leO)i) (1.173)
the oﬁm al elements oscillate without damping,
(il (o) = (ilor(0))j) expl{—i(F: - %, )¢} (1.174)

{i) The expectation vaiue of an gperator Q with no diagonai matrix
elements is a sum of oscillating terms:

(@) =T (o (0} XjlQliy exp{—i( — %, )¢} (1.175)

When the frequences ¥, —#; form a quasi-continuous spectrum the
destructive interfsrence of the various terms leads to a decay of (Q) towards
zeto in a time 1; of the order of the inverse width of the frequency spectrum.

Thus. if ai ame =0 the sysicm was prepared in a stateé where the

expectation values {Q) of off-diagonal operators Q are different from zero,
the assumption is made that after a time of the order of several times T itis
permissibie to ‘forget’ the off-diagonal part of the density matrix o{f) and to
replace it by a ‘truncated’ density matrix gy reduced to the diagonal (and
time-independent part) of o(¢).

(ili) For macroscopic operators with diagonal matrix clements only, it is
then assumed that the truncated matrix oy can be represeated with good
accuracy, (the better the larger the number of degrees of freedom of the
system), by the canonical density matrix,

o{(8) = exp(—p#) /Triexp(-BH)}, (1.176)

7/



THE CONCEPT OF SPIN TEMPERATURE 43

where 8 is chosen to give the same value for the total energy E of the system
as the original density matrix oy (or @(0), or o(r) which ail give the same
result).

Tr{¥o (1)} = Tr{Hoa} = Tr{Ha(0)} = E. _ (1.177)

We shall not examine here the validity of the repiacement of o(t) by os. This
problem, well known in statistical mechanics has been discussed in the
literature at great length and over many years and there is nothing in the
nature of interacting spin systems to warrant a more specialized discussion.

On the other hand the random phase approximation where the off-
diagonal part of the density matrix is ‘forgotten’ has special aspects for spin

ems and deserves more careful consideration.

Aﬁtstpointisthatintheumalthermodynamicsystemsthetimercquired
to perform a measurement is in general far jonger than the time constant T
for the randomization of the phases. Thus for every physical quantity one
usually measures a ime-average to which the osciliating off-diagonal matrix
elements of ¢'(t) bring a negligible contribution.

Theoriginalityofthenudearspinsystmsresdainpaninthefactthat
thememmensmbep_elformedonaﬁmcsdeiarshoﬂcrthan T,:
oscillatory behaviour of longitudinal or precessing magnetization and of
other quantities such as dipolar energy can be observed without the time
averaging which in most thermodynamical systems wipes out the oscil:

Tations, This puts more stringent conditions on the validity of the random
phase approximation for muclear spin systems than for conventional

We have aiready discussed in detail in section B(e) an experiment which
illustrates the decay of the oscillations in the trend toward an equilibrium or
quasi-equilibrium regime described by a spin temperature (or tempera-
tures).

A second example, of a somewhat different nature, which demonstrates
that the establishment of a spin temperature is not instantaneous is given
below. We then describe a very remarkabie experiment which shows how
the effects of the off-ciagonai marrix elements of & (t), apparently buried in
the graveyard of spin temperature can be brought 1o life again.

(b} The trend toward spin temperature: production and observation of dipolar
order in high field: An example

We had stated in section A(c)l that in high field whatever the initial

conditions a quasi-equilibrium state of the spin system was expected to occur

after a time interval of the order of a few times T, described by the density

matrix (1.29):

o =1=PBzwol; - BXb. (1.178)
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In such a state the expectation values (Z) = {wol,) and (¥p) are given
respectively by:

(Z)==B2wd Tr{I?}  (¥p)=-B Tr{¥G}). (1.179)

B2 and 8 can be measured from the signals (I, (1)) and (I, (t)), following a
puise of angle # around Ox (in the rotating frame) given by (1.43) and (1 44),
The ratio of these signais is:

€Ly B8 11dG 1 B '

e 8 —— OO o e ———— —, (1.180)

€)Y Bz wo G dt  woTz Bz
Since woT > 1 in high field, ad:polarordeteanonly be observed through
I (1)) if |B/B=z » 1, that is if the dipolar energy is much coider than the
Zeeman energy, hardly a surprising result, since #p «Z. One of the
methods for achieving the dipolar cooling is the ADRF described in A{5)3.

‘We recall here another method due to Jeener and Broekaert (1967), (and
described in Goldman, 1970), because it serves as an iliustration of the trend
of the system to the quasi-equiiibrium state (1.29). The procedure is the
foliowing.

Starting from o9 = 1= 8% (wol, + H'p) = 1 — B Zwel,, a (7/2) puise around
Oy is applied, followed  seconds later by a (#/4) pulse around Ox. r seconds

after the second puise the density matrix is:
a(r, 1) = 1 = 820 exp(=iXDpe) expl—i(w/$)I,) exp(~iHbr)I;
X exp(iXor) exp(i(m/4)l, ) exp(iXips). (1.181)
The expectation values of Z and X at time {(f +71),
Z(7,t) =wq Tr{l,a(z, 1)}, (K5 (r, 1) =Tr{¥po(r, )}, (1.182)

are easily caiculated using the transformation properties of ¥, following
from (1.11a) and (1.95). They are:

Z({r,1)=0; (1.183a)

(Hp (s, 1))=8% 'r (I3} dG) (1.183b)

We see that at any ome aiter the second puise these expectation values,
independent of ¢, are according to {1. 179) and (1. 183) ngrousiy thesame as

if the density matrix at that Gme were the spin temperature matrix (1.178)

wn‘.h

Bz=0; B =-,s§-2‘%’z-(%)m. (1.184)

Can we conclude that at a time r after the second pulse we can .repiace the
real density matrix (1.181) by the spin temperature matrix (1.178), with

732
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Bz =0, which gives for any ¢ the same expectation values of Z and ¥ ?
The answer is yes if the time 1 1s iong compared to T, noif ¢ is much shorter

than Tz.

““TThe first answer is based solely on experiment. After preparing the spin

system by a pulse (/2, Oy) and a pulse (7/4, 0x) separated by a time r it is
possible to look at it by a pulse (6, Ox) ¢ seconds later. When ¢ > T it has
indeed been found experimentally (Jeener and Broekaert, 1967) that I, )=
0 and that the time-dependence of (I, ()} is given by (1.44) where 8 has the
value given by (1.184):

-—gt e . 2yfdG) (dG
(Ix(t')) ﬂzwz sin & “OTT{II }(dﬂl-r( dfG),-,a- (1-185)
Its dependence on + and ¢’ is (dG/dr)(dG/dr).

The sccond answer is a_straightforward _comsequence of quantum
mechanics. If the observation pulse (6, Ox) occurs shortly after the pulse

(m/4, Ox), then ofr, t) does not behave at all as 2 spin temperature matyix.

As an example assume that the observation pulse (6, Ox ) occurs immediately
after the pulse (/4, Ox) and that @ is given the vaiue —#/4. The two pulses
cance] each other and ¢’ seconds later:

(I (1) = ~BZwe Tr{l, exp(=i¥nt") exp(~iXor ), exp(iXpr) exp(i¥nr)}
= ~83we Tr{IZ}G(r +1), ' (1.186)

a dependence on r and t’ quite different from (1.185). This discrepancy is
due to the fact that while (Z) and (¥p ) are unaffected by the off-diagonal

matrix eiements of or(r, ¢) in (1.131), the transverse component (I, ) is, and
one must therefore wait jor the randomization of the phases before

atiempting a measurement of 8z and 8.
(c) Phase refocussing: the magic sandwich
1. The argument for irreversibility
In the early years of magnetic resonance Erwin Hahn had performed an

experiment, the spin echo, which to the uninitiated, had appeared littie short

of miraculous, The transverse nuclear magnetization of a liquid sampie,

precessing in an inhomogeneocus magnetic field, once it had decayed to zero,
could be restored to its full, or almost fuil value, by an appropriate r.{. puise,
and this after a time far longer than the decay tme.

The principle of Hahn’s spin echo is too well known to be discussed here in
any detail. The gist of it is that the Larmor precession frequencies of the

different parts of the sampie. aithough spread over an interval Aw, whence _

_heir destructive interference and the magnetization decay in a time of the

order of (Aw)”', are constant in nme. A m puise, by reversing at a time




46 SYSTEMS OF INTERACTING SPINS

7»(Aw)™'_after the beginning of the precession ail the phase angies accu-
muiated by the various spins, brings them automaricaily into phase again at

time 27, if the precession velocities have remained constant; whence comes
the ‘resurrection’ of the magnetization.

On the contrary, in a solid where the decay of the nuciear magnetization is
due to the dipolar interaction X, this decay has been for a long time

considered as compietely irreversible.

The case for this irreversibility has rested on various arguments, some

(i) It has been argued that in the solid each spin precesses in the local
fieid of its neighbours. Because of flip-fiops between the spins this field is not
constant in time but flucmates in a random and hence, irreversible manner:
the accumulated phase lags or advances cannot be retrieved. One must
beware of arguments of that type. It was a similar argument which, before
the historical spin temperature experiment of Pound, had led to the belief

thatthelossofmagneﬁzaﬁmaﬁcradmagneﬁmﬁonimomoﬁeldwas

always irreversible: it was argued that in zero field fast random reversals of

one spin, or of two spins in the same direction, (processes forbidden by

~ energy conservation in high field but allowed in zero field), woulid destroy for

ever the magnetization in a time T, a conclusion that contradicts both the
experiment and the spin temperature theory.

(ii) A second argument is to state that because of the bilinear nature of
the dipolar Hamiltonian ¥}, the refocussing effect of a pulse d la Hahn
would be nil. This is quite true but only shows that the decayed precessing
magnetization cannot be retrieved by thar particuiar method.

(ili) By far the most cogent argument for irreversibility was the spin
temperature assumption.

Immediately after a #/2 pulse around Ox the density mamix of the spin
system is, in the rotating frame: o(0)=1—awel, and the transverse
magnetization:

I, )o=Tr{l,o(0)} = —aawo Tr{l}. (1.187)

After atime? » T, the transverse magnetization has completely disappeared
and according to the spin temperature assumption and to ail the experimen-
tal evidence backing this assumption we expect o(t) to be represented with
good accuracy by the expression: o = 1 —Bxywel, —8Xp where the quasi-
invariants #p and Z =wel, have the same expectation vaiues:

(Z)=—Brwd Tr{IZ}, (Hb)=-8 Tr{X3} (1.188)
as at the tme ¢t =0:

(ZY=wo Tr{L.or(0)}  (Hp)=Tr{¥par(0)}. (1.189)

q<
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The latter however are clearly 2ero and so therefore are 8z and 8. The spin
temperature density matrix should thus be the unit matrix angd nO Magnetc

signal could seemingly be extracted from it.
‘Nothing will come out of nothing.” And yet - - -.

2. The magic sandwich
After a pulse (#/2,0x) at time t =0 and once the precessing magnetiza-

rioa has disappeared presumably for ever, the following sequence of pulses
called ‘magic sandwich’ 1S applied (Rhim et al. 1971).

(i) Attime T, » T, a pulse (#/2, Oy) followed by the sudden application
for a d-l.ﬁ;non !g» !1 a amﬂgr.f. ﬁeldH1’—Il,1/7 31011& Ox.

{ii) At time [T+ Ta) the field H, is cut off and a puise {(—=/2,0y)
applied.

After the magic sandwich sequence one looks for the appearance of a
M.mdudﬁTg»Tz,hsb&antaman 2T asiﬁdsha@
Tike an echo of the initiai decay, does appear at a time To=1Ts~ T, afterthe
magic sandwich!

Thetheoryohhisedwhamallyquitesuaighﬁorward.meunitgmr_ator
U Ta) which corresponds to the magic sandwich is:

Un(Ta) 'R;‘(-E) exp{—iTa(w:l; + ¥b )}R,(g)’
- -7k (Tt + 18,3
I A )

According to (1.10a),

R;‘(’;'_)xi,x,(’i') =1L +G3+ Gz, (1.191)

where G, and G.., transform under rotation like the tensor operators T; and

To. 1 wil, »Ga, Gony X, that is i H; »HL we can within first order
perturbation theory disregard the effects of the off-diagonal terms G; + G_-

whence:
Ui Ts) = exp{—i(=3%D + w1l ) Ta}- (1.192)

I furthermore we choose Ty such that w,Tp =2n7 {which, as a more
elaborate discussion shows, is not really necessary) Un(Ty) becomes:

Un(Ts) = exp{—i{—1#pTs]- (1_-193)

‘The magic sandwich has the uncanny property of reversing the effective
sign of ¥ p. wiich is equivalent to making the time flow backwards (at half
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the normal speed). The evolution operator of the system at time T+ Ty +
Tc becomes:
U(Ta+To+ Tc) = exp(—iHpTe)Un(Ts) exp(~i¥ 5 T.)
= exp{=~iXp(Tc—1Ta+ TA)). (1.194)

The magic sandwich is thus capable of cancelling the sum of the phase
=i¥'p T accumuiated before it and of the phase —i¥'p T~ accumulated after
it if:

Ta+Te=Tp/2. (1.195)

E_t._hm Testores the initial density matrix o(0) and the initial signal (I, (0))
1g. 1.6).

It would thus a that a decayed i etization can always
be retrieved whatever the time after its decay (within the limitations
caused in-lattice reiaxation). There are actuaily other limitations. The
formula (1.192) for the effect of the magic sandwich is only approximare.
The effective Hamiltonian for U, is:

Kot =wil, =i¥p +G,+G-,. (1.196)

The off-diagonal term G, + G_, does induce a departure of U\(T5) from the
approximate expression (1.192).

F1G. 1.6. ‘Magicsandwich’ experiment in CaF, with H,[|[111]. Free induction decay
and ‘magic’ echo of '“F spins. (After Rhim er al., 1971.)



THE CONCEPT OF SPIN TEMPERATURE 49

nger the time Ty during which it acts, the larger the departure of
from (1.192) and either, the poorer the phase cancellation by the
andwich, or conversely the larger the value required for w; to
1 this cancellation.
wally, the magnetization would be lost because its retrieval would
impossibly high values of the r.f. field H, and irreversibility wins.
“his experiment shows that phase coherence in the spin system may
or times much longer than was thought previously.

It mean that one shouid give up the concept of spm temperature,
it has been used successfully in innumerabile experiments? The
n the opinion of the authors is no. The point is not whether after a
‘he order of a few T, the off-diagonal matrix elements of the density
have ‘disappeared’, a philosophical question, but whether their
¢ can have cbservable consequences in a given experimental sitha-~
rurns out that uniess an elaborate experiment, like the magic
h, has been designed with the express purpose of tracking down

“T-diagonal matrix elements, the usual criterions for the validity of the
iperature assumption keep their usefulness.
ew contribution of the magic sandwich experiment is to deepen our
inding of the meaning of the spin temperature assumption and to
| careful assessment of the experimentai conditions lest an accidental
ing of the phases occurs.

~iattice relaxation

us places in the foregoing, eqn (1.25), eqn (1.38) we have introduced
omenological parameters spin-lattice reiaxation times for various
rators, such as T, and T',p for the Zeeman and dipolar energies and
the relaxation of the transverse magnetization. A detailed micro-
heory of spin-lattice relaxation can be found in Abragam (1961),
; VIII and IX and, with special reference to spin temperature, in
n (1970), chapter 3.

s section we shall show how the formalism of spin-lattice relaxation
jerived as a consequence of the generalized Provotorov equations

rincipie is very simple. In order to study the spin-lattice relaxation of
ator Q of the spin system such as, say, I, or I, (in the rotating frame)
ve choose this operator as an ‘operator of interest’ in the sense of the
» B(b) and B(c). As a second ‘operator of interest’ we choose the
mian & of the ‘lattice’ which is a physical system whose variables
te with those of the nuclear spin system.

attice is assumed to be at ail times in internal thermal equilibrium
. inverse ‘lattice’ temperature B;. In the course of the coupling
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1

METHOD AND APPARATUS FOR SPLITTING
WATER MOLECLLES
BACKGROUND OF THE INVENTION
The scisneifi; comemunity hos lomg realized thar warer
i 28 enormows setwrsl eReTEY Tescurce, indeed an inex-
mm-nthemmmmmem

2
For a more compilete understanding of the present
invenuon and for a grester apprecianon of its attendant
advantages, reference should be made to the following
detuled description taken 0 conjunction with the ac-
companying drawings.

DESCRIFTION OF THE DRAWINGS
FIG. 1 is a schematic block diagram iflustranng the

wiles of waier om the emrth's surface., all of it 3 p

tually would be emmpioywd a8 & (el and that the hydro-
$em and caygen which comstituce it would furnish an
inexbausnible somrce of bamt and light.

Wit s beem spiit i its constauent elemwars of

mmmumm--ﬂ-
Chl sivl sooncusicel rate.

Thase sad otier proposst waser splitting tachniques
are all part of 3 messive effort by the scientific commu-
oty 10 fiad & plamtifel, cless, amd Dexpeasive source of
fosi. While sone of the methods have yet proved o0 be
commercially fumsible. they all share in commoa the
ondrws acceptabilicy of ydrogen gae a8 5 cisen foel. coe
thet cast be tremamiced camily mad coomomically over
long distences amv) om wikich whes barned forms we-
tar.

SUMMARY OF THE PRESENT INVENTION

The presess irvewtion invoives » method by which a
wiiey molacuie cam be esergizad by clectrical means so
w0 shifk the bomd angie from the 104° configaration o
the 109" tctrakedral geometricai coafiguration.

AR chuctrical fasction. gesersior (Component 1) s
i 0 prodece compies clectrical wave form frequen-
i which are spplisd to, and manch the compies reso-
aamt frecquencies of the tetrabediral gecmerncs form of
watwy.

It is this complaz clectrical wave form sppiied 10
wamy wisch is costsmed in & speciai thermodynamic
davice (Compossnt [1) which shetters the water moie-
cuie by recomasce iwo it composent moleculase-hy-
M-ms—.

The bygroges, in gw form, may then be usad »s fori:
nd oxygen. in gas form is used as oxidaat. For cxampie.
the thermodynamic device of the present invention may
huulmﬁdmfwmym;hm

cagime-—tuch

types. furtines, fue] cefl. space hesters. water hesters.
hess exchange sysiems, and other such devices. It can
also be used for the de-salinization of sea water, and
mmmmhmﬂwuw
1o the deveiopment of new closed cycie heat engines
wheTe waler goes in as fuel, and water comes out as a
clesn exhaust.

-IB.—
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in the pracuce of the prasent invention; =

FI1G. 2 is » schemauic iliustravion of the apparatus of
the presat invention, including 8 cross sechionai repre-
semstion of the thermodynamxe device. Component [I:

FI1G. 3 is & crosssecnonal view of Component (11 of
the present invention, the waser creil secuon of Compo-
nemt 1I;

FIG. 4 is an illustrarion of the hydrogen covaiest

F1G. 4A is an illustrstion of the hydrogen bond angie:

FIG. 4B b an illuswration of hybrdized asg up-hytm-
dized orbitais;

FIG. 4C iz an illustration of the geometry of methane
ummon and waier molecuies;

FIG. 5 s aa illustration of an amplirude moduisted
carmer wave:

FIG. & is an illomration of 2 ripple square wave:

FIG. 6 A is sa illustranon of uni~poisr puises;

FIG. 7 is a diagrsm showing ion distribution at the

Degative
FIG. 8 is sa illustration of tetrabexiral boading orbi-
wix
FIG. ¥ is an ilustration of water molecuies;

FIG. 11 is & wave form found t b the prime chamc-
teristic for opamum efficiency;

F1G. 12 is =u illustrsoon of pear] chain formarion;

FIG. 13 is & piot of the course of the onset of the
berrier effect and the unblocking of the barrier effect;
and

FlG&llA.B.lﬂiCmdlﬂtydumfwm
PO rESCTiOns.

DETAILED DESCRIPTION OF INVENTION
Section |—Apparstus of Inveation

COMPONENT 1. The Electrical Fundon G

Thia device has an output conmsnng of an audic fre-
quency (renge 20 1o 200 Hz) smpiitade modulaton of a
carrier wave {raags 200 Hz to 100,000 Hz). The impe-
dance of this output signal is contimuowsly bemg
meached 10 the ioad which is the second component, the
lhmymdcvu

The eactrical i gEnerator rep ts a novel
applicanon of circuitry disclosed in my eartier 1.5, Pat.
Nou. 3.629. 511 3.563,246; and 1LT20.761, which are

d by refe herein. See FIG. 1 for the
blo:kdummofﬂompmtl

COMPONENT I1. The Thermodynamic Device

The thermodynamic device i3 fabneated of metals
and in the g 1c form of coaxial cylinder

made up of a centered hollow tubular electrode which
is surrounded by a larger tubular steel cvhinder. sasd two

smenonia. NHy where there 15 only ooe lonk pair. the
repoitos 5 oot 0 grest and the bond sagie 107,
”Carhufmwwulmmmmdm

ectricai igaiaon sysem bad penots the nimpiest being the gus methane, CHa (See
‘QM 0 g she FIGS. 4C and $). The repuision of lone pair electrons

of & m [ affects charge distrtbution and contributes 1o the poiar-

hydrogen gas fuel
The imnortass
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Section 2—Electrodynamics (Pure Water)
The clectrodynames of Componenus L 11, and (11

dascribed individuaily and in interaction dunng the
progress of purewater reaction Tate in ime. The reac-
tows of salwe water will be described in Section 3. It is
3 b noted thas the ourput of Component | automati-
cally foliows the seven stages (heremafier Suages A-F)
of the rescnon rae by varying s parsmeters of resg-
nant carner frequency, wave form, curremt voltage snd
impadsace. All the seven states of the resction heremn
describad are nod necemary for the practical opersgion
of the symem, but ars included in order to esplicais the
dymamsics and novel aspects of the inventios. The seven
mnawﬂﬂﬂlm&y o the clecwrolysa of pure

STAGE A
Dry Charging of Composent If by Component |

To wsaiie the new synam operasional. the Composen
1 outpwit elecirodes are consactad to component 1L, but
no waser it placed in the cxil of Componest IT1. When
Compones: | ourpet is scross the load of Component I1
wa cbhesrve the following chcirical purssneters ane ob-
served:

Ramgs of current ([} owrpat with (dry) losd:

010 25 mA {millisswperes) rms

Range of volage (E} owtput with (dry) load:

-0t 290 Vaoits (AC) rom.

There is no distortion of the woplitade moduisued
(AM]), or of the sisa weve cumier whoss cemiar fre-
ey, £

Ranges betwesa 59,748 Hz to 66, 221 Hx

with ([ sveragamél, 935 Hz
Tha carrier frequency varis with the power outpst i
that [ gow down with =a mcTesss in aperes (current).
The AM wave form is showa in FIG. 5. It is 1o be notad
hare that the electrical function generstor, Component
1, has an sssomatic amplitude modulation volume coss
ol which cycim the degras of AM from 0% to 100%,
amd them dows from [(0% (0 0% = every 1.0 seconds.
This cycie rais of 1.0 seconds corresponds to the nus
claar spin relsaation time, 7/, of the wwer iz Compo-
agnt [I1. The mesning of this cffect will be dimsuwed
groaser detail in & ister secrion.

1a semmary, the principal sffects o be noeed during
Stage A -dry charging of Convponent I sre s follows:

& Tosty the oxtegrity of Coreponent | circuitry.

b Tests the imtegrity of the comxial siectrodes, and
the viowous caramic mmerinis of Component LI
and Component 111

[N Bmm clesming dm‘m

STAGE B

Initisi operation of Comrpoaent L. Component 11, and
with Componeat II] conuining pure waier. There s no
significant electrolysis of water during Stge B. How-
mmSnuﬂw:mwmuupmofCWlu
ped to & rppl wave by the changing RC
mlo{tbcwntuuuum

There 13 an "Open Circuit’ re ible threshoid effect

6
a8 evidenced by oxygen and hydrogen gas bubble for-
mauon.

Appearance of Rippied Square Waves

Phase | At the end of the Siage A dry charging, the
output of Component | 1s lowered to a typwcal value of:

Imimd. EwlVAC [mwhll4 Hi

Phase 2; Thex water 1 added to the Component [11
waler cell drop by drop uatil the top of the comter elec-
trode. I', in F1G. 3 it covered, and when this wazer just
makes contact with the inner surface of the top outer
slectrode at I'. As this coupling of the wo electrodes
by water happens, the foilowing senes of events occur:

Phase 3: The f, drops from 66,234 Hz. to 2 range from
1272 Hz to 1848 Hz. The current and voitage both drop.
and Degin (0 puise in emrainmem with the water nu-
clear spin rejasanon constant, 7= 3.0 sec. The presence
oft.hum:iarwrﬂmnnamnlhmumbya
characieristic hysteresss loop oe the X-Y axes of an
oecillscope.

=0 w0 0.led rergmg 2 T Cyee

Ewmd) w2 4ASVAC sptgng s ¥ cycia

The sing wave carfier comverns 0 » nppiad square
wave pulse which refiects the RC ume constant of
water, and it is observed that the square wave contams
higher order hasmonics. See FIG. &

With the appestance of the rippied square wave, the
threshoid of hydroiyss may be detected {just bareiy) as

© & VRDOY PYCTRtAtOn O & cover gisss slip placed over

43

35

the Cosrponent [11 ceil and viewsd uader 3 jow power
MICTOCOpE.

The 'Open Circuit' Reversible Threshoid Effect

Phuse 4: A secondary effect of the change in the RC
consiant of water on the wave [orm shows up as & fuil
haif wave recrificagion of the cumer wave indicanng a
high level of polsrizatios of the water molecule i tetra-
hedral form x the oater elactrode.

With the siready noted sppewrsmce of the rippled
mmnﬂlﬂmdh&mm
which indicate the ol sage of dectrolyss, it
pousible 1o 1est for the presence of a reversible hydmoly-
sis threshaid. This test 13 carmet owt by crexxing an open
cireuu berween Components [ and IL ie.. no current
flown. Thus 13 done by lowering the water jevel berwamn
the two electrodes in the region—1' and 2' sthown in
FIG. X; or by mierrupung the circuit between Compo-
et [ and I1. while the Component | ngnal generaor s
on and oscillating.

lovnedintely, with the crestion of an "open ciremit’
condition. the foliowwng cffects occur:

(s} The curier frequency, [, shifts from Phase 4
walve 1272 Hz 10 1348 Ht 1o 6128 Hz

(b) The current and voitsge drop to zeco on the me-
ters which record | and E. but the oscilloscope conin-
ues to show the presence of the peak-so-peak (p-p) voit-
age. and the waveform shows a remarkabie effect. The

that occuns in Component [§] due to water poianzauon
effects that lead 10 haif wave rectificanon and the ap+
pearance of positive unIpoiar puised: and

There sre siecirode polanzanon effects in Compo-
nent [I winch are s prejude to true clectrolyms of warer

-G -

[ 3]

ppied square wave has disappesred, and in its place
there appear umpolar (positive’ pulses as follows in
F1G. 6A.

The unipolar puise frequency stabilizes to ca. 5000
Hz. The unipoiar puises undergo & 0 1o 1.3 voit pulsing
ampiitude modulatnon with 7 at 3.0 seconds.
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molecules are harging and discharging 3t
Mmhfmilc“n:mof
ammlmmuuummmm. ]

i
R
§
1
i.
il
"
F
Iz

5
(mmmnn-wmumm
ssgativaly cherged. Refarag w FiG. 7, this corre-
pomds 10 the loft hasd cobemeer sres merkad, Elec-
wode €.
Elsctrods Polerization Effects st the Imterface Betwasn
Comppontas i1 snd 111

Comcurrently with the driver pulsing of Comsponst |
at the 7 constamt cycle winch laads w0 siscrode poier-
md-mn&--mm--muu

wenkly positive hydrogen
Ses FIG. % and FIG. 20, [ ]

As the cuter eciecrode becomes more claciroaegs-
trve, the comer ciectrode concomitamtly becomes more
clecropositive a8 will be shown. As the poisrny of the
witey molecule hedron e a repui foree
oecurs between the two S+ apeces of the waier tetrabe- 65
droa aad the negarvely charged eclectrode surfmce
withm 1he region of the Heimboite iayer. 23 shown n
FIG. 7. This effect “onene” the waler molecuie m the

JIRY 3 S

field. and 18 the weli-known “orentanon facior” of
elecirochemusiry wiuch serves to cawlyse the rate of
oxygen dmsocration from the water molecuie. and
thereby causes the reacTion rate to proceed ar the lowest

energy leveis. See F1G. 10 for an example of how the
orienanon (actor works.

Near the end of Sage B. the conditions are estab-
lished for the begnmng of the nexi siage. the stage of
high efficency electroiysis of water.

STAGEC

Generanon of the compiex wave form frequencies
from Component | 10 mawch the compiex wave form
mmdmmmmwypm-
ized water molecuie i tetrabedrai form with angies.
109°2%" are carned cut o Stage C.
Int the cperanon of the mveaton active bubbie elec-
trolysis of water & imtiated followwng Suage B. phase 3
by ssshng (sstomancally) tbe outpur of Component | to:

jmimd, LnDYAC-rm

camsing the rippied square wave poises t0 dissppear
with the sppesrzmce of a rippled sawtooth wave. The
rmdthnmmml}-wlﬂ

The wave form now sstomaccaily shifts to s form
found to be the pyne charsciernte necemary for opt-
mam eficiency in the clectrolyss of water and iliuse
waed im FIG. 11. In the wave form of FIG. 11, the
fencismenesi carrier (requescy, =3930 Hr, aad 2
harmonic modaistion of the carney is as follows:

It Order Hsrmomic Moduiation (OHM)= 7960 Hr

Iadl Order Harmous: Modulsssos (11 OHM)m= 15,930

He
3rd Order Hurmouse Modulation (II OHM)w 31,540
Hr

4th Order Harmosic Modulation (IV OHM) = 43,690
Hz
What i betievad 10 be happeomyg m this [V OHM
offacs is that cacih of the four speces of the tetrabeiron
_m-.m-wmdmrmm

power wacroacope. The hydiogen bubbies were ssen 10
omgmace & the ciactrode run. 4, of FIG. 3. The bubbies
theny moved in a very ordeviy ‘peari chain' iormanon
amurpenlly (like the spokes of » wiseel) toward the
cruter electrod, 1' of FIG. 3. F1G. 13 shows a 1op view
of this effect.

Thereaiter. wpon lowering the output of Component
L. the threshold for electrolyss of water x evidenced by
vapor deposynon of water dropiets on a glass cover
piae over the cell of Component [1L, is:

1= mA
)-lﬂu-
E = 10 vola

wath ail other condinons and waveforms as described
under Stage C. suprz. Occanonally. this threshoig can
be lowered to:

I e mA
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«contmued
= Lo me

E = 1 voks }

This Stage C vapor hydroiysis threshold effect can-
not be directly observed as taking piace in the fluid
becayss oo bubbles are formed-——only invisible gas moi-
ecules wihich become visible when they sirnke a gisss
plate and combine into water molecules and form drop-
lets winch appesr as vapor,

STAGED

Production of hydrogen and oxygen gas af as cffi-
cient rate of water clectrolysis s slowed v Suge D
whas & burrier potennal is formad, wiich barrier blocks
electrolysia, irrespactive of the amount of power ap-
plied to Components Il and 1IL

A typical experiment will illustrate the problems of
butrier posestial formatioa. Composents 1, 1L and 1
are st 10 operats witk the following parmmeriers:

P RE "9
) = 11.2 v (ot the wmit)
£ = 111 vein {rming w» }00 s )

This inpax to Compoaen: 111 yieids, by cectrolyss of
water, approximetsly 0.1 ooy of bydrogm gas per mine
ute o one atmosphere and 239° K. It is observex that a
» fuaction of tme the [ crept up from 2978 Hi 1o 6474
Hz over 27 meneass. The current ami the voitage siso
ross with time. Af the 17th mivute a barmer effect
Biockad the clectrolysis of water, wd one cam best ap-
precisty the cycie of events by referencs to FIG. 13,

STAGE E
The Asaoeny of tbe Barrier Effect
Region B: The barrier region effect can be instisted
with taps of the finger. of it can spoatENeOURly
occur a a funcrioa of tme.
Phase &= The current rose {rom | mA 0 30 mA.
The voitage fell from 22 vaits to 2.5 V.
Phase b: If component [ is txpped mechanically
during Phass & supra——i can be reversed »s {ol-
lows: The currest dropped from 30 Ma to 10 Ma.
The voltage shot up from 5 voits o over 250
voits (off scais).

Throughowt Phase 2 xnd Phase b, ail hydroiyss has
censed. It was obsarved under the mucroscope that the
inner sarface of the outer electrode was thickly covered
with hydroges gas bubbies. It was ressomed that the
bydrogen gas butbles had become trapped in the elac-
moenctd layer, becamsy the waier moleculs emrabe-
droas had flipped 30 that the S+ Wydrogen apices had
mnhmmumummzom

charge of the slectrode. This left the
S= lomt patr apices facing the electrostrictad layer.
This process bound the newly forming H+ ions winch
blockad the rescton

M+ B lalivigm)
STAGEF
Repont C: It was found that the burmer effect could

be unblocked by some relanvely umple proce-

dures:
(a) Re: g the 3 des from C.

5
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10
() Mechanically tappng the Componenc 111 cell ac 3
freguency T/2= 1.5 seconds per tap.
These effects are shown'in FIG. 12 and induce the
drop i barrier potennal from:

£ w 7250 voits %0 4 voits
} w4 mw (fiael ume:
/= J0mA w1 mA

Upow unblocking of the barner offect. electrolyss of
waler resimped with renewed bubble formanion of hy-

drogen gas. )

The barrwer potential probiem has been solved for
practical appiication by lowering the high dielectric
w—-dpmm byaddm;uiulNACLKOH.,
ac) 1o the pure waiey th ¥ meresung 1 cond
meucpmmemmmmtmn-
centrasion need not caceed thm of ses water (0.9%
saliniry) in Section ), “Thermodynamics of the Inven-
uoa”, it is t0 be understood that all water solutons
dewctitned st 0L “pure” waler s in Section B, but refer
only to asdinces wazer,

Section }=—The Thermodynamics of the Invention

(Saime Water)

Introduction (waier, hereinafter refers to salinized

water)

The thermodynamic cossiderations in the normal
operasions of Components L, 11, and 1] in producing
hwdroges ss fucl, and axygen as oxidant dunng the
clecorobysis of watsr, asd the combuestion of the hydro-
gen fued 10 do work ia vanioos beat engowes is discussed
in this section.

Is chemnical reactions the parricipeting stoms [orm
new bonds resuiting m compounds with different elec-
tromic configurations. Chemical reactions witich reiease
energy e sad 10 be exergome snd resuit m products
whost chemucal bonds have 3 lower energy content
thas the resctswia. The eneryy released mast frequently
sppemrs 88 hemt, Energy, like macer, can nether be
cremmd nor demroyed acconding (o conservation law.
The coergy released m 1 chemicai resction pius the
krwer energy #ate of the product is equal 1o the onig-
mal energy comunt of the resciants. The burning of
hydsoges occurs rather violently 1o produce water as
follows:

18y Op 0= &d1 45 115 Koab/mol {this & the
or hewt of =

purum——re }

{18 gma)=m | mol)

The chemical bonds of the water molecules have 2
lower emegy contenz then the hydrogen and oxvgen
ey winch serve at the resctanes. Low energy moie-
cules wre chamacteraed by their ability. High energy
modecules are inherently bie. These rei are
summanzed in the two graphs of FIG. 14 [t 13 1o be
noted thet F1G. 14 () showa the endergomc reacuon
aspect of the mvenoon when water 15 decomposed by
dectrolyss imo hydrogen and oxygen. FIG. 14 ia)
shows the rescnon when the hydrogen and oxvgen
gases combne. liberate energy. and resform in1o water
Note titat there 13 a difference 1n the potenual energy of
the rwo reacnons. FIG. 14 (c) shows that there are two
components 10 this porentul energy. The ner energy

P

{ 1o Component iL. and/or:

-7~

teased. or the energy that yields net work iy labelled in
the diagram xs Net Energy released. and 15 more prop-
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erty called the free energy change denoted by the Gibbs
funcuon. - AG. The snergy wiuch must be supphed for
 reaction to acineve (burming) spontaneny is called the
activation energy. The sam of the two is 1he towl ens
orgy relessed. A first thermodynamic ssiuiety of the
thermodynamic deviee of (he mveanon 13 noted N
Alterns-

thaipy H, and the sotropy S of the sysem:

G i~ T Xwivin v 5 tht thanmedynniint
————)

the Avogairo Cosstamt -+ N 4 =&.022043 x 1023 mo-
jo=!, and the chargs om the clecmos, o= 602
199% 10=1? C=both ix SI snite: and 2 is the Dl

be conmderad.
= A useful definstion for eaergy efficiency in dectrol-
yua is the following: e eficiency is the

gy
ratie of the enargy reiosed from the clactroiyns
prodocs formed (whem they are swbesquenty
naad) to the energy required to cffect clectrolysis.
The eneryy telemsad by tha proces

Ny (@bt 101 (gaai—itrO (lapeut)

under sandurd conditions (standard conditions in
this exampie e (1) stmosphenc pressurem 760
mm Hg and (1) tempermurem298.16° K. m=23"
C.m7TT F.)is 68.315 Kcal and i nemencaily equal
10 the enthaiph change (AH) for the indicaied pro-
cess. O the other hand, the mimmum energy (0fF
usefui work input) required at Constant cmpers-
ture smil pressure for cectrolyss equals the Gibbs
fres energy change (AG). There s a bauc retanon

45

12
denvable from the firnt and second laws of thermo-
dynamics for sothermal changes. which shows
tha

AGmal =TS

where AS represenis the entropv change for the
chemicai reactwon. The Gibbs free energy change
(&G 1 aiso reiated to the voitage (E) required o
unplement eiectroivus by Faraday's equanon, viz.

Ewd MI/T).008) voits

where AG is in Kcal/mol ang n 13 the number of
clactrons (Or equivalents) per thoi of water eleciro-
lyzed and has the numencal value 1.

“At ahbosphenc presure and 300" K., AHméL.315
Kealrmol of H2O (i) and AG = 56.62 Kcal/mois of
H7Q (i} for the eloctrolys of liquid water. Hence,
the energy efficiency of clectrolysis at 300" K. is
abow 120%." .

i - o

“(When) Hy{gas) sod O1(gas) sre generstad by ejec-
toiys, the clecTrolyns cril mwast absorb heat from
the morowndimgs, in order 0 remmn at consAnt

gresiar thas tmicy.”
Using the crizana of thase two smborites, it is poss-
bie 1 make s rough caicuistion of the Bcency of the
present vention.

Section 4—Thermodynamic Efficiency of the
[aveanon

EMiciency is deduced oa the grounds of sciencific
cCOWAtIng PORCIDIaS Witch are based OR ACCUTELE mes~
swrmnents of (otal eneTgy npul 10 & sysem (debit), and
accafeee essuremenis of towl coergy (or work) ob-
mned out of the syssm (credit). ln principie, this is
follgwad bry drawsng up & balsnce sheet of energy detats
and crwdits, aad espresnag them as s «fficiency rauoa,
™

The energy owput of Component | i an alternacing
correm lookmg mic a highly doo-iinear ioad, Lt the
water solunon. This ajusmanng curmemt  generaor
{Coaspooent [) 1 50 dengned that st pealt load it 13 11
rexmance (Components L. 1L, III), and the vecior dia-
grams show that the capacitive reactance, and the -
ductive rescisnce are aimost exactly 130" out of phase,
30 that the net power output S rescuve. and the diupe-
uve power s very small. This dengn insures mummum
power osses iCross the enore cutput system. in the
expermments which are now 10 be descnibed the entire
emphanus was placed on achieving (he maximum gas
yweld (credst) In h for the " hed
energy (debn).

The most p way to v the applied energy
10 Components i1 and LL1 1 10 messure the Power, P, 10
Warts, W This was done by precision measurcments of

P

- R~
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the voits acros Component 11 as root mean square
{rons} volis: and The current flowing in the system as rms
smperes. Precisely calibrated insaruments were used 10
take these two memsorements. A typwcal set of eapeni-
mexts (using water in the form of 0.9% wline solution
= {11540 molar concentrauon) 10 obtain high efficiency
hrydroiysis gave the following results:

rom Curtewt = | = 25 mA to 38 mA (0.025 A to 0.038

A}

e Voltse Exd Voits to 2.6 Voits

The rossitant raco betwess crrent and voitage is
depundiont 08 many fecton, such ss the gap distance
betwets the cenmer s ring ciectrodes, dislecuric prop-
ervins of the water, conductivity proparties of the waser,
squilibrnan  stetes, tothermal comditions. matsnals
umed, and even the prosencs of clatbrases. The sbove
cmrrent and voltage vaives reflect the ast effact of vani-
ous combisarions of such perametsrs. The product of
s carTent, aad rms voits s 2 messure of the power, P
| walts

Pl fm2S ma x40 veime 100 N1 9}

Pan i Bon 38 md X 2.6 veltne 9.0 = ANO.0MS )

At thewe power ievels (with ioad), the rexoment fte-
mdhwﬁ..éﬂﬂ:(*i}k)-mﬂu
2 precision freqeeacy comster. The wave form was
monstonid for haTRowic coment oa s oarilloscops, and
muﬂ-mmmumuwn

ety L, I1. sl 111 resgel bearwesen 8.3 mW w 100 mW.

Stacx, vy the [seermetionsl Symem of Umits=-1971
(S0}, One-Wanrasoond -(Ws) is exactly eqoal w One
Jouis (7), the messwrements of efficiency uasd thess rwo
yardsticks (1 Wems | J) for the detwt siie of the meassre-
mant

The enargy owcput of the system is, of course, the rwo
gma, hydroges (Hi) e oxygen (1072), and this credit
side was mensared in two laboraorias, on Two linds of

pressmrs in umsl Gme, Le., I cubic Centimeters per min.
e (cc/mum), as weil s the possibly comtamenanng
geam. such & air axygen. akroges wad argom; carbow
moanzide, Carbon dinEiie, WaEY vapor, £1c.

The ciectrical, and g, meserements wers reduced
wthcmmoﬂmluofwnm

follow. Tha Stancard Error berwesn different sampies,
machines, and locations is = 10%. and only the mean
waa wad for all the followmg caicuistioas.

Section 3—Endergonic’ Decomposition of Liguid
Waser
efficiency [or the endergomic de-
compounon of haquid water (salimzed) 1o gases under
standard atmosphere (754 to 750 m.m. Hg). and stan-

dard isothermal conditons @ 25" C.=77" F.=298.16"
K.. a¢cording o (he followang reaction:

HOU i) =~ (IO} = AGIEAZD K Cal/ munde

~-19-

0

63
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As already described. AG 15 the Gibbs funcunon (FI1G
14d). A conversion of Kcal 10 the commaon unis, Joules.
by the formula. One Caione =4 1368 Joules was made.

AG = 56.620 Kcai x 4.1808 J = 236.954 J/mal of H:O
(1) where, | mole is 18 gms.

AG = the free energy required 10 yield an equivaient
amount of energy from HyO in the form of the
gases, Hyand (1)1

To wmplify the caicuiations. the energy requured 10

produce 1.0 c.c. of Hz0 as the gases. Hi and (107 was
deterpuned. There are (under sandard condinons)
22,400 c.c. =V, of gas in one moie of H7O. Therefore,

A o HAZIL (05783 5000

The electrical energy required to liberate 1.0 cc of the
H7O gases (where Hy=0.666 parts. and (§)Cr=0.333
parts, by volume) frowm liguid water 13 then determmed,
Since Pwml Wimi Joule, and V=0 cc of gas
= [0.5783 Joules. then,

M allx i3] - I
- 105783 Wy

Since the experiments were rys & 100 mW (0.1 W)
spptiod to the water sampie in Component IL 111, for 30
manotes, the ideal (100% offcient) gas producnon ac
tiris 1ol sppiied power level was caicuiated.

Q.1 Wy X 40 3w 30 s w | I0LO0 Jomdes (for ) e}

‘The txal gas production at {deal 100% efficiency is,
180,00 J/10.978) Jracm 17.01 o M1 (g)

‘The xmount of hydrogen present in the 17.01 cc HyO
(g) was then caicuisted.

1701 or HaQ (gt 3 L6608 ffy (P 11329 o Sy (g)

1700 & M0 @X LKy {(g)=2.681 o (IO} ig}

Ageiost this idesl standard of efficiency of expected
e producoos, te scoual amount of s produced was
messured under: (1) standard condinons s defined
sbove (2) 0.1 Wa power appiied over 30 minutes. In the
expenments. the mesn amount of Hi amd (})O7 pro-
chaced, i mvanered on precinon calibrated GO, and MS
machipes m two different isboraiones, where the 5.E. is
= 10%. was,

Mamured am = 10.00 << Hug)
Mansured Masn = 3.40 ce

Towl Mean - 16.20 cc Hyig)

_mmmmmmmmm
yeld.
Messured H=g) 10 AD e

i 3T =T B o -l

Secrion &—Energy Release

The total enesgy reiease (a3 heat, or electncity) from
an exergonic reaction af the gases. Hy and O3, 1s given
by.
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METHOD of SPLITTING THE WATER MOLECULE

according to the Theory of

Extremely Low Frequency (ELF)

PHONON~-HYDRON AMPLIFICATION OF STIMULATED

EMISSION RADIATION

(Acronym = PHASER )

We have referred in the patent U.S. 4,394,230. p.3 to
COMPONENT III as being the liquid water solution contained in
COMPONENf II. In Fig. 15 we show the tetrahedral structure of water in
the form in which the complex electromagnetic waves of COMPONENT I see
the water molecule. The center of mass of this geometry is the oxygen
atom, and as we will show later, it serves as a polarizing element
very much like a diode (n-p) acts in a circuit. It is the geometry
arrangement of the p electrons of oxygen that determine the vectors,
i(H, ) and 1i{(Hq); and i(L,) and i{L;) which in turn determines the
tetrahedral architecture of the water molecule. The p electron
configuration of oxygen is shown in Fig. 16. Reference to Fig. 15
shows that the diagonal of the right side of the cube has at its
corner terminations the positive charge hydrogen (H") i(H ) atoms; and
that the left side of the cube diagonal has at its corners the lone

pair electrons, i(L) (e~, €7 ). It is further to be noted that this

ﬁZl“



THE WATER MOLECULE IN TETRAHEDRAL FORM.

Hydrogen bonding occurs only along the four vectors
pointing to the four vertices ‘of a regular tetrazhedron, and
in the above drawing we show the four unit vectors along these
directions originating from the oxygen atom at the center.
i(Hl) and i(Hz) are the vectors of the hydrogen bonds formed
by the molecule i as a donor molecule. i(Ll) and i(Lz) denote
the unit vectors along the direction of the bonds formed by
molecule i, as an acceptor molecule. These are assigned to
the lone pair electrons. Molecules i are the neighboring
oxygen atoms at each vertex of the tetrahedron.’

F\G. \5S



diagonal pair has an orthonormal relationship (90 ). This angle will
also become important in the development of the theory. Basic to this
theory is to give the diagonals, or tetrahedron edge length, the unit
vector length of 2, independent of the actual metric employed, and the
cube edge length the value, J2 = 1.4142135.

We will now present the complex E.M. wave as the tetrahedral
water molecule sees it. The first effect felt by the water molecule is
in the protons of the i(H,), i(H) vector. These protons feel the 3.8
to 2.8 second cycling of the amplitude of the carrier frequency and

| Sheet ' ofil. p.2.
its associated side bands. See Fig. 5. This sets up a rotation of the
proton magnetic moment which we can clearly see on the X-Y plot of an
oscilloscope as a hysteresis loop figure. However, it is to be noted
that this hysteresis figure loop does not appear cut of the ligquid
water sample - until all the parameters of the three COMPONENTS have
been adjusted to the configuration which is the basis of this
invention. The hysteresis loop gives us a vivid portrayal cf the
Nuclear Magnetic Relaxation cycle of the proton in water. We have
found that the characteristic NMR rate, 1/T, in our experiment, is the
3rd subharmonic of 2, i.e. 0.25 secs.

The next important effect felt by the water molecule is the
COMPONENT I resonant frequency, f,. At peak efficiency of electrolysis
the value of £ = 600 Hz (%5 Hz). This resonance however, is achieved
through the control of two other factors. The first is the molal
concentration of salt in the water. This is controlled in the
following manner. The conductivity of the water is measured through
the built-in current meter of COMPONENT I, and the built-in voltmeter.
These two data points are fed to a microprocessor which measures the

ratio I/E. The microprocessor then adds pure water if the salinity is

~L3-
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too high, or/and adds salt if the salinity is too low. The ideal
ratio that the microprocessor maintains in the solution of COMPONENT
III is I/E = 0.01870 which is equal to a salt solution = 0.1540 molar
concentration.

The second factor holding the resonant freguency at 600 Hz is
the gap distance, Yy between the center electrode, and the rim
electrode of COMPONENT III. This gap distance will vary depending on
the size of COMPONENT II, but again it is found by the microprocessor
adjustment of Y when the voltage reads between 2.30 (RMS) to

2.46 (RMS), at resonance, f£,, and at molal concentration, 0.1540 M.
The molal concentration of the water is thus seen to represent the
electron term of the water molecule, and hence its conductivity.

Now it will be recalled that the carrier frequency wave is being
amplitude modulated by audio fregquencies sweeping over the range 20 Hz
to 200 Hz, and this gives rise to a set of side bands in the power
spectrum‘of the carrier frequency. It is these side bands which give
rise to an acoustic vibration of the liquid water, and the tetrahedral
water molecule, and hence to the phonon term - a quantum unit of
vibration, and to the hydron term - a tetrahedral unit of water

(from the Greek word Hydro ).

The importance of the phonon effect - the acoustic vibration of water
in electrolysis was discovered in a round-about way. Research work
with COMPONENT I had earlier established that it c¢ould be used for the
electrostimulation of hearing in humans. When the output cof COMPONENT

I is comprised of that flat circular metal plates - dielectric coated
{mylar £ilm) - applied to the head, normals could hear pure tones and
speech. Acoustic vibration could also be heard by an outside observer
with a stethoscope placed near one of the COMPONENT I electrodes on

the skin.
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We now examine this phonon effect in greater detail
by first calculating the electric pressures generated under
various electrode conditicms.

tlementary electric pressure theory of forces acting on the skull is derived from
“he simple two-plate capacitor. In the ideal case, the dielectric between the
1lates of a capacitor is considered to be uniform and homogenous and the plates
—ire considered plane, parallel, and infinite in area.

—rhe force existing between the plates of a parallel plate capacitor is:

_ F = vZAe (32)
242

where F is the force in Newtons;

is the potential difference between the plates in volts;

is the area of the plate in square meters;

is the permittivity of the dielectric between the plates in
farads per meter;

— d is the distance between plates in meters.

m o<

_Since pressure is force divided by area:

_ P = F = € v2 = 1/2¢  ¢? 1/2£E2
A 2d2 dZ
(33)
where:
E = v
i d

and p is in Newtons per square meter.

When an amplitude-modulated carrier signal is applied between the plates of the
_ capacitor, the voltage is:

vV = Vc (1 +E cos w t) cos u.t (34)

where Vc is the carrier voltage in volts;
is the modulation index;

is the modulation frequency;

is time:

is the carrier frequency.

E ™

E ¢t

To derive the altermating pressures due to the audio frequency modulation compo-=
nent, terms are squared and, considering £¢1l, the expression becomes:



-

vZ = v2 Ecoswt (35)
c o .
The expression for electriec pressure has two solutions:

p = €E2 (1/2 + & Sin wyr) (36)

p = 1/2 €E% (1/2 + & Cos wgt) (37)

These expressions for pressure can be applied to electric pressure on the skull in
a straight-forward manner if the body is grounded as one plate of a capacitor and
the other plate is the high side of the applied voltage separated from the body by
a medium such as air or other dielectric. Such an application has been made by
Sommer and von Gierke“.

However, the situation becomes more complex when the head is placed between small
conducting plates, and the head and/or body 1s the dielectric medium. We consider
first the simplest conditiom, Case IB; the measurements are derived for threshold
hearing in a normal for a pure tome of 1,000 Hz with a modulatiomn index, &§ =
0.85, carrier frequency at resomance = 14.0kHz. See Table 13 (BF).

The electrodes are 4.0 cm in diameter and the area, 1.256 x 10~ 32, By bridge
measurement at 14KHz, the absglute permittivity of the head between stationary
electrodes is C = 0.2 x 107°F and can only take smaller values during stroking.
The distance between the electrodes is 0.18 M. The hearing threshold for 1000 KHz
is measured as 30 v (p-p) reactive voltage across the head electrodes.

The permittivity'of‘air is 8.85 x 10712 farad per meter, and for a distance of 0.18
meter, it is 49.16 x 107 2 garad. The relative dielectric constant of the head is:

Er = £h = 4068.
€0

The absolute permittivity of the head is ¢h = 3.6 x 10 8 farad per meter. With
stroking, th assumes smaller values, but our calculations are carried out with the
maximum value in order to establish the maximum value of electric pressure generate
See Table 13 (BG) for minimum value. The force of the ampl%tude modulated carrier
voltage driving the surface of the head is: F = 1/2 €hAE“; where:

A = area of plate electrode
E = E, (1 +§& Cos w.t) (Sin w,t) (38)

The calculated force exerted on the head at the zlectrodes is 6.2798 x 10_7 Newton,
and the pressure under the electrodes is 5 x 10”* Newton/M“. The head between the
electrodes can be considered as a spherical dielectric, and because of its inhomo-
genous structure, it becomes extremely difficult to calculate the distribution

of electric pressures and forces within it. The force exerted between the elec-
trodes has both radial and normal components which can be monitored. These under-
go different resomant and damping effects. Von Bek&sy has analyzed this problem
for bone conduction by considering the mass of the head as a spherical model, and
gives the following expression as an approximate solution”:

2 .
F = 4TR® pf__A cos 2™R -f_A sin _2™R
2TR A 27TR A

(3%
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here: R = radius of sphere; .
p = pressure on skull (free field);

» = wave length of sound.

‘he displacement amplitude of the skull is:

-

A = F (40)
(27£) %
where; F = force acting on the sphere;
M = mass of the sphere;
- f = frequency of the sound.
hus, by calculation, the force distributed oveEMthe skull F = 1.70 x 10'5 Newton,

_and the displacement amplitude A = 1.1 x 107°M.

'e can summarize the 1000 KEz threshold for a normal expressed as electric force,
_slectric pressure, and displacement amplitude acting omn the skull in Case IB.

F = 1.70 x 10™Newton (over skull);
p = 3.50 x 10~3_dyne/cm® (under electrodes);
A = 1.10 x 10711 cm (over skull).

_Jomn Beke'sy[’ states that the absolute a.mplituis of the skull for threshold hearinﬁ
of a 1000 Kz tone by bone conduction is 10™"" cm, and the pressure is 2 dyne/cm”.
1t is apparent that the driving forces are above the air conduction thresholds, and

selow the bone conduction thresholds for normals in Case IB.
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Furthermore it has been calculated by VON BEKESY, and
others that at the absolute threshold of human hearing the amplitude
of displacement of the eardrum is of the order of lOdimeters, and
the corresponding amplitude of the cochlear basilar membrane 1is

.13
10 meter.

I then was able to achieve the absclute reversible
threshold of electrolysis at a power level,
P=1IE=20.4mA (RMS) x 0.4 V (RMS) = 0.16 RCLEY
By carrying out new calculations, I was able to prove that

the water sclution in COMPONENT II was being vibrated with a

‘displacement of the order of 13 = 10 °M which is the diameter of the

smallest atoms - such as hydrogen. Thus the acoustic phonons

generated by audio side bands of the carrier were able to vibrate
particle structures inside the tetrahedron. The harmonic oscillation
between the acoustic side bands of the resonant carrier frequency -
;he phonons, entrained the water tetrahedron during electrolysis - the
hydron. This is the meaning of the term PHONON-HYDRON.

We now turn to the effects observed during 100% efficient
electrolysis of water. It was discovered during such high eficiency
production of H, and O at 0.16 mW power that electromagnetic noise
was being radiated from COMPONENT II in the 20 to 40 Gigahertz E.M.
radio band. At first this effect was thought to be due to the width of
the resonant cavity in COMPONENT II = 14.0 mm = the wavelength of

22.3 GHz = a frequency known for water resonance. Then we went back
to our earlier work on hearing and found that a similar phenomenon had
been observed in the use of COMPONENT I in electrostimulation of
hearing at high power levels. What we had found was that there was an

interaction of side bands with the carrier frequency associated with
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setter hearing in hearing-impaired humans - and that this

interaction was characterized by staticnary harmonic waves on the X-Y
.2lot of an oscilloscope. We also observed pulse generation, during

>eaks of AM, at higher levels of applied power.
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Thresholds As A Function of Electrode Condition
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The presence of stationary harmonic waves controlled by (1) stroking of a

i re metal electrode, and (2) resonance detuning to +f strongly suggested

. 1@ presence of resonance absorption in the skin and dgeper tissues., This
possibility was analyzed by the method outlined by von Hippel-for anomalous

" spersion and resonance absorption in dielectrics. Not knowing what would

' : found in the skin-tissue dielectric in precise detail, we oriented ourselves
to the problem by analyzing a simple model of electrons quasielastically

* yund to equilibrium positions and reacting to external field changes much

ke linear harmonic oscillators.

s consider first the transient response, and later, as more directly applicable

to our problem, the steady state response.

_uch an oscillator when displaced from its equilibrium position in the Z direction

by a length, Z,, and then released to return to its original position is
escribed by the force equation: '

— dzz

n — + P+ £z
dt 5

= 0 (58)

~n the absence of a friction force, Fs’ the electron would follow an undamped
oscillation,

N 2 = Z, cos Ut (59)

-uf the resonance frequency:

w, = ft/m (60)

Since a friction force is present according to classical theory by radiation
of the linear oscillator, the friction force, F,, exerted on an electronic
dipole of the charge Q = e by the emission of electromagnetic radiatiom of

- the phase veloeity V = ¢, can be approximated by:

_ I;'s 2 Mo elwe? dz
T (61)
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By defining a friction factor, ¢,

2a = Hoel w2
mb T e (62)

Equation (58) can be rewritten:

2 - 2
d“z + 20 dZ + w Z = 0 (63)
o .

ac? dc
And its solution is:

Z = zoedmt cos wol t (64)
where:

mol f “02 - %2

desiﬁnating the reduced frequency of the damped oscillator. Without attenuation,
the classical electronic oscillator would emit a monochromatic radiation of_ the

wave length,
0 —_— (m) -(65)

However, radiation damping and other causes broaden this spectral line over an
infinite range of frequencies, as is seen when the oscillator amplitude is

expressed by Fourier integrals.

In view of these classical considerations, an appropriate first test for the
hypothesis of resonance absorption in the skin and head dielectric would be to
look for the presence of an oscillation bandwidth broader than the harmonics
observed thus far.

If negligible attenuation were present, we would expect to find a2 monochromatic
radiation from the hypothetical tissue dipoles, and if a larger attenuation, &,
were present, we would expect to find some kind of broad band radiation and/oT
oscillation.

We have already described the entrained oscillation centered around the carrier
resonance frequency.whose harmonics are controlled by the modulation frequency.
Because of pulse generation cbserved earlier, we looked for broad band radiation
in the radio frequency spectrum by monitoring the electromagnetic field of the
body with a field strength detector (Empire Devices Model NF-105) and a
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P noramic spectral analyzer (Model No. SPA-3).
wethin a shielded room (Shielding, Inc., New J

C_ntrol monitoring was carried out within the

All the monitoring was done
ersey).

shielded room with (1) TD system

not powered, (2} TD system powered and not placed on the human head, and (3)

~ system powered and placed on the human head
¢_ectromagnetic radiation in the shielded room

. Condition (1) showed no spurious
. Condition (2) showed the presence

of the carrier frequency (50KHz) and 1KHz modulated side bands (49kHz and S1KHz).

¢ ndition (3) showed no electromagnetic radiat
¢ _served in (2) until a threshold of 105 volts

jon in the shielded room other than
(p-p) from one electrode to

ground was reached. Above this threshold the tuned antennas of the two detector
?-vices placed a few feet from the human subject detected broad band electro-
1 gnetic radiation. Having established these controls, a formal study was

carried out,

Case IIIelectrodes (one bare and one mylar) were used in this study. When the
two electrodes are held face to face (not on the body) and a 1KHz modulated
irTier is tuned to resonance at a threshold of 900 volts (p-p) and 10 ma
carrent, there is observed a bluish corona discharge in the dielectric between
the electrodes. When the electromagnetic radiation from the corona is -
ynitored, there is found an irregular spectrum of radiation from about I.MHz

> about 1,000 MHZ (See Figure. 69I and 69II)

- 1en the TD input to the electrodes was observed on an oscilloscope, it was:
found that the EM radiation originated in a pulse discharge at the peak
‘oltage of each cycle of the lKHz modulation envelope, and not in the peak

_altage of each cycle of the carrier wave.

hen ~ one electrode (mylar covered) was held against a flat conductor
“éonnected to ground and the TD carrier tuned to rescnance, a bluish ¢orona

Aischarge was again generated across the mylar

dielectric at a threshold of

,200 volts (p-p) and 11 ma current. Again, the corcna discharge originated
~1n the peak voltage of each cycle of the IKHz modulation envelope and not in

the carrier wave peaks. These control studies

established the origin of broad

and electromagnetic radiation in the TD system as an audio envelope corcna

-pulse discharge across the mylar dielectric at

a critical voltage threshold.

Ve then placed the Case III electrodes on the skin of the head to find out
what would happen to the electromagnetic radiation as -cbserved by the field
strength detector antenna. First, it was observed that the corona discharge

“electromagnetic radiation was not damped out nor absorbed by the human body.

‘Second, it was found that the corona discharge
could be detected from the human body at lower

electromagnetic radiation
voltages and current than were

sbtained when the electrodes were face to face, or with one electrode coupled
—to ground. Third, it was found that in spite of the lowered corona threshold
on the body, there was a gain of the electromagnetic radiation from the body.
For example, Figure 69V shows a 5 db (reference 2 dv) level of electro-
-magnetic radiation at threshold for Case III electrodes held face to face,
while Figure 69VI shows a 15 db level of electromagnetic radiation at
threshold for Case IIl electrodes in dermal contact across the head. Fourth,
it was found that the lowest threshold for corona discharge electromagnetic

“}ir_
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r iiation across the head occurred at the detuned +f, condition., Fifth, it was
f5und that the greatest gain for the corona electromagnetic radiation at threshold
occurred with the detuned +f, condition and skin stroking of the bare electrode.

F gure 69 VII shows that this latter condition produces a gain of 30 db electro-
magnetic radiation when compared to Figure 69_V. [ Figure 69 VII shows a pattern
of Stationary waves comparable to those already seen for harmonic entrainment at

1 ch lower frequencies. This is evidence of a very high frequency complex
hwrmonic entrainment as 3 result of the stroking mechanism.

fwy electromagnetic radiation observed from the body has to be evaluated against
the frequency distribution and power spectrum observed in the control condition

. illustrated in Figure 69 I1. There was a fairly close correlation observed in
e frequency distribution between the control condition Figure 69 II and the
test condition Figure 69 IIlover the range from IMHz to 1000 MHz (the upper limits
¢ * our detection equipment). We conclude that the electromagnetic radiation is
 xiven from the external source, the corona discharge mechanism.

* ye fact that gain is observed as a result of such corona electromagnetic
Fadiation exciting tissues increases confidence in the possibility that a resonance
~ffect is being observed, particularly when gain is observed with lowered

yrona discharge thresholds. This is strong evidence for the presence of a
iarge attenuation factor a both in the mylar dielectric and in the tissues.
ronsiderably more work will have to be done in order to more precisely quantify

re attentuation factor. It would appear that this attentuation factor is a
property of biological response mechanisms in the audio frequency range as
surmised from the low frequency origin of the corona discharge. The circular

ocus of Figure 35 has an angle of 60° equal to (1 -a) /2 which yields a value
_ = 0.33 for the attenuation factor.

. n the above case we are dealing not with a free electronic oscillator, but one
subject to a driving force, eE' (where E' represents the externally acting electric
©jeid) and the law of motion (equation 63) changes to:

_}i + 2 dz 2

ez e
- dt? dt ° n

fhis equation can be written in the form of a differential equation for the
polarization, P, by assuming that the dielectric is composed of N oscillatoTs
ner unit volume, each of thenm contributing an induced electric moment:

(66)

then:

B P Nez A (67)

0

~ In addition, it is assumed that the locally acting field E' can be described by
tha Mn<sotti aporoximation as: —



]

[12]
+
9

B! (68)

The differential equation becomes:

‘a%p + 20 dP + (0 2 - Ne2 )} P = Ne2 E
dt dt Ime m
' ° (69)

. 5.
The effect of the polarization of the surrounding is to lower the resonance

frequency of the individual oscillator from @, to:

w, = Woz -Ne2
Smeg (70)
The steady-state solution of equation (69 ) for an external sinusiodal driving
field:
i jwt lt'
E = Ege ' (71)
is,
P = PoeJCWt*"’) = Ne/m E
7 2 (72)
No - + juz @

The friction factor 2 ¢ causes 2 phase shift ¥ between the driving field and the
resultant polarization; P becomes complex. The ratio P/€,E determines the complex
relative permittivity of the medium in molecular terms as:

]
[l

K* = 1 + P + NeZ/ €,m
SQE A uoz - m2+ jsz (73)

ric contains oscillator types which

In the more general case where the dielect
the equation is generalized as:

contribute to K* without mutual coupling,

Ng ez/soms

w2 - w24 juze (74)

N designates the number of dispersion electrons peT unit volume for the oscillator

type s.

—i}f?..
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Fia.34 Shows e hessertandd af fn..Foo‘-w:c Cx ad &)
sd Adunttowte (G ad B) .

of the head between two bare alectrodes as a function of carrier frequency.
Both X and R decrease with increasing frequency, and G and B increase with
increasing frequency.

The slope of these curves with respect to frequency can best be explained by
reference to relaxation theory. We have observed in Figures 29, 30, and. 32,
the non-linear response of the polarization to a pulsed step function
potentials. Assume that the sum of different polarization contributions due
to different step function potentials as for example: from the half-wave
rectified signal of Figure 1B, gives the total polarization. This super-
positioning principle has been shown by Schwan to be equivalent to linear

behavior. Schwartt has shown that the complex dielectric constant is:

e = et %o -~ o= (30)

1 + jo

which separates into:

e = em + 0 -em (31)

1+ (m'l‘)2

(mT)z
1+ (uT)2

K = Kb + (K= —Ko)

The conductivity term includes a component, K,, not related to the dielectric
losses due to the assumed transient behavior of the dielectric material. It
summarizes any additional conductance term that may arise. For example, from
jonic conductance contributions., The frequency dependence given by the above
equation is graphically summarized in Figures .32¢ and .32D. Analysis_of data
from Figure 34. shows a relaxation process, T = ¢/6 = 6.45 x 107~ second,

where the characteristic frequency £, = 55]0‘1.
- 13, z

The impedance plot, Figure 35, for Case IA electrodes shows good agreement
between the experimental data and the circular plot for frequencies from 8 Uz
to 50 ¥KHz. This data can be interpreted by a polar relaxation mechanism
(Debye) where molecules which carry a distribution of charges that can be
simulated by a dipole will appear to rotate in an alternating current field.
This rotation, whether virtual or real, is subject to viscous losses and,
therefore, establishes a mechanism for conductance. The characteristic
frequency, £, , of dispersion decreases with increase in molecular size and
weight. ¢ )

For molecules as small as those of water, £, = 20,000 MHz, , and molecules
of the size of proteins, £, ~ 1 MHz Therefore, the characteristic
frequency, foc,ﬁ'.ﬁkHz. found®for the head and the TD carrier range associated
with hearing in the deaf leads us to look for a dipole structure that is

_7f-
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TEKTRONIX OSCILLOSCOPE
| SIMULTANEQUSLY MONITORING
SIGNAL 1 AND Vv WAVEFORMS

GENERATOR

=

— e amsendlh A —
—¢— VW2 HUMAN

= R SUBJECT

TRANSDERMAL ELECTRODES UNDER TEST

FIG. 20. TEST CIRCUIT TO MEASURE CURRENT AND
VOLTAGE DECAY CURVES IN SQUARE WAVE
SPECTROSCOPY OF ELECTRODE - HEAD |
CONFIGURATION.
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SEE FIG. 28. |
SQUARE WAVE PULSE IHPUT ACRGSS CHEEK
TISSUES.

20 uscec/cm TIME BASE
UPPER TRACE: VOLTAGE DECAY CURVE
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In the Equal Temperament scale the intervals are based on
the ratio, IZJT= 1.059 463 094.

It is assumed that this dispersion is the result of phonon
vibrations between the four vertices of the tetrahedron water
molecule. The number of vibratory modes can be represented by the four
vertices:

4! = 24 = 12 modes

It is to be nbted that the intervals in the 360 : 720 Hz
octave are twelve (semitones) based on the fz/?i'.

The mechanism behind these ratios must be due to the
perturbations of the 4 vertices, i.e., two sets of lone pair
electrons , and the two h?drogen protons , ﬁf. The electron and the
proton have certain textbook classical relations which we will briefly
review.

The precession c¢f a proton {(in water) in a fixed magnetic
field value, called the gyromagnetic ratio of the proton is:

Y,'/21T= 4.257602 x 10’ Hz per Tesla, or

x 2= 2.675130 x lOaa}per Tesla.

The .frequency of an electron orbiting the precessicn of
the proton is dencted by:

e/meé = 1.758 8047 x 10 Hz.

The ratio between the two freguencies is usually denoted
by the formula,

kg /Hp = leh /’He*‘;’ and numerically,
am——
2



-t
= 1.758 8047 x 10 Hz = 657.465
2.675 130 x 1072 uz

Now the difference between these two frequencies can alsoc
be considered legitimately as a“beaf‘effect giving rise to a freguercy
which would be ca. 657 Hz. Now these are classical values from studies
and measurements on pure water. (l)We would expect some lowering of
these values due to the lowering effect of the conductivity on the
dielectric constant. This would bring the ratio down close to 600 Hz.
Following this line of thought we can begin to test the power of our
theory and extrapolate from classical data tc our observations.

(yp =2.675 1301 x 10% 5z &)
NTE THAT Yp = 377

3 8
2.684 35436 x 10 = 2 )

('rg
Note that e, = 1.758,8047 x 10" Hz, as above.

If we lower this frequency by the closest log, periodic

function, namely,

37 1

2 = 1.374 3895 x 10 Hz, we get,
37 9

2 = 512 Hz = 2

213

Since in the tetrahedron water molecule we have the

orthonormal relationship between the proton i(H,) and the lone pair

(1) FRITZ-ALBERT POPP, Editor; Electromagnetic Bio-information ;
Urban & Schwarzenberg, Baltimore, 1979.




electons, i(L,), we would expect them to strongly influence each

other, due to charge polarity, spin polarity, and resconance and
dispersion interactions. These effects all add up to a phonon-pumping
mechanism working on the unit hydron. We would expect that the end
product of this action (before splitting of the water molecule occurs) (<
to stimulate the emission of photons, or a true PHASER effect. There

is reason to believe that true photon emission occurs in many cellular
living systems, but'why or how this occurs is unknown.

Since alternating current perturbation of a saline water
solutioh electrolyses a proven and measurable amount of hydrogen and
oxygen gases, we can be certain that bond breakage has occured in, at
the very least, the i(H,} and i(Hgy) intramolecular vectors. We begin
our exploration of the nature of the bond-breaking mechanism by
considering classical neutron~scattering by the nuclei in water.

We first consider the energy transfer,AE, and the

momentum transfer, ‘hAx by

fiw=E, - E =4AE (Xis a reversed aleph)

[

0 ¥/2m,) (K2~ E) (15)

K, and K are respectively the initial and final wave

vectors of the scattered neutron, corresponding to E, and E. X = K, - K)

the wave vector.

-

2_2 3
AX/2m, = E, + E = 2(E,E) " cos &

These relations lead to scattering laws,

Sg (X, W) for incoherent scattering, and

.ugsf.



s (X, W) ‘for coherent scattering

for the system. The scattering law is independent of the properties

of the neutron and the details of the scattering process , and depends

only on the properties of the scattering system. In our case, we

consider the tetrahedral water molecule, the HYDRON, as the scattering

system, perturbed by phonon packets of energy.

D.I. Page has brought our attention to the role of Fourier
transformation of the scattering law which brings to light the
correlation between the spacings between nuclei, and incident
radiation. He develops his analysis somewhat along the following
lines. (1)

He considers just the simple case of radiation that is
Bragg-reflected by a crystal. Bragg’'s law relates the wavelength of

the radiation A to the spacing,d,of the lattice planes in the crystal:
A= 24 sin (&2)

This equation is compared to Eq.l5 for elastic scattering
(&= 0) and (X - K,) which gives

&

7(= 2K sin (6&2) = (47W/A) sin (/2)

The variable X behaves like the reciprocal of the spacing

d (l/d = 1/L = L), and this leads ®= to try Fourier-transforming with
respect to X in order to seek information about the spacing between

atoms in the scattering system.

-

(1} WATER, VOL.I, Chapter 9, Ed Franks, Plenum Press, N.¥. 1972

—-5’5‘-—



Similarly, the variable & behaves like the reciprocal of a
-f
time (1/T = T ). If we use a harmonic oscillator of frequency«w, and a
period of oscillationT?, a Fourier-transform of the oscillator (i.e.

the function cos@wt), there is obtained a sharp peak at a frequency

W = l1/v. In the case of water this would be &i,= £, = 600 Hz. The

Fourier transform represents the atom’s modes of motion. The double
Fourier-transform of the scattering law gives information about the
position of the atoms as a function of time. This theorem was just
developed and proved in 1954 by Van Hove (2)who showed:

S, (—;—fr)’/‘dz'-f‘o dx[ 6@ t)L]ep[ixr-0t)]

(18)

where;p is the average density of the scattering nuclei. The function
G(r,t) is the space-time correlating function, and for a classical
system has a simple meaning. If there is a proton of position r, at a

time t, then G(Z,t) is the probability of finding an atom at position

Xy at a time t . The quantities ¥ and t are the space and time

differences. G(x,t) can be divided into two parts, Gg(X,t), which
measures the probability of finding the same atom each time, and Gd

(¥,t), which is the probability of finding a different atom each time.

Glr.t) = G:(;rt) + Ggqlg,t) (1)

Notice that G (Tr,t) describes the motion of a single atom,

while the total function describes the dynamic behavior of all the

(2} L. Van Hove, Phys. Rev. 95:249, 1954



function, SQXJJ) are computed out for light water, the gqualitative
form of these two functions is seen in the next Figure. (1)

The uppermost curve shows the structure factor form S(X).

(1) Fig.3, p.342 from D.I. Page, WATER , VOL. I, Chap.9
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FIG.  =A. CASE |A ELECTRODES ACROSS HEAD.
| |5 OHM SERIES RESISTANCE. SEE FIG,.28.
20 (sec PULSE WIDTH
" UPPER TRACE: VOLTAGE DECAY CURVE
- LOWER TRACE: CURRENT DECAY CURVE

4

FIG. B.CIRCUIT SYNTHESIZED ( SEE FIG.3| CASE I A)
EQUIVALENT CIRCUIT OF HEAD.
UPPER TRACE: VOLTAGE DECAY CURVE
LOWER TRACE: CURRENT DECAY CURVE
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Far below its resonance frequency (u“us) each oscillator type adds a constant

contribution.

Nsezlﬁoms
, (75)

2
“s

jelectric constant of the medium, whereas far above the resonance
frequency its contribution vanishes. To follow the behavior of the lowest
oscillator type, r, through its resonance region, the effect of vacuum and the
remaining resonator types is lumped into a constant contribution.

to ﬁhe static d

A =1 + 1% N ez/m
s s 5 £
. e ————— or S T (76)

In place of w, we introduce the deviation from resonance:
bw = w. -w, 3S the variable, approximate 77
w_*tw 2w
T T
6
-t 1
T

2
K* = m° = A + _ dw+j@ . (78)

where the factor B stands for:

s o Mo e¥/eqmr
2 wg (79)
The frequency dependence of the real part of the relative permittivity:
{Aw}z + a? (80)

-~%7-



describes the dispersion characteristic of the dielectric medium near resonance.
These changes are plotted in Figure 70, K' rises hyperbolically from the low

-~ frequency value A 2B to a maximum:
+ —
“r
K' max = A + —
2a (81)

_ at Aw =+a , falls with a linear slope -B/G2 through the value A at the resonance

frequency (da = 0), reaches a minimum:
B
2a

Kmin = A - (82)

at Aw =.c , and then rises again asymptotically to the constant value A for very
high frequencies (w” ’mr) . '

The absorption characteristic of the dielectric, identified near resonance by
— the relative loss factor,

— K* = Zn°K = B a
7 (83)
{aw} *q

starts from zero at low frequencies, traverses its maximum B/¢ at resonance, and
falls again symmetrically to zeTo at high frequencies. The half-value points B/2a
of this bell-shaped absorption characteristic are reached at the deviation from

resonance dw . = &,

For the phase relation between applied field and induced dipole moment near
resonance, the relatiom,

]

tan ¥ = K +3
X' - A AW (84)

at low frequencies (u$Sw_) the moment follows in phase, at resonance it lags by
. _m/2, and at very high frequencies by r.

) (-
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FIG. ANOMALOUS DISPERSION AND RESONANCE

ABSORPTION. (after von Hippel )3
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In our water electrolysis studies the curve of K~ was
found to intercept K" at a frequency close to 2 = 512 Hz, but showed
an interesting pattern of dispersion. As stated before, measured
resonance, f,=¢y,, centered at 600 Hz. In examining the side bands
around this frequency, it was found that +4&w= 360 Hz, and that -Ay=
720 Hz. Within this octave, the dispersion pattern was found to .
correspond to small peaks which closely mimicked the equal temperament

scale:

OBSERVED, Hz EQ. TEMP.Hz PYTHAGOREAN SCALE MUSICAL NOTES
(Rising scale)
360 + AW 360 D = 360 HZ D
7 1/3 384 eb
200 E = 405 Hz e
420 OCTAVE 432 F
i 450 f#'
480 480 G = 480 Hz G
s
{
540 1/3 540 A = 540 Hz A
OCTAVE 576 bb
£,=600= 600 b
648 C = 640 Hz C
660 1/3 675 c*
720 - A& OCTAVE 720 D = 720 Hz D

-5~
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In the Equal Temperament scale the intervals are based on
the ratio, IZJT= 1.059 463 094.

It is assumed that this dispersion is the result of phonon
vibrations between the four vertices of the tetrahedron water
molecule. The number of vibratory modes can be represented by the four
vertices:

4! = 24 = 12 modes

It is to be nbted that the intervals in the 360 : 720 Hz
octave are twelve (semitones) based on the fz/?i'.

The mechanism behind these ratios must be due to the
perturbations of the 4 vertices, i.e., two sets of lone pair
electrons , and the two h?drogen protons , ﬁf. The electron and the
proton have certain textbook classical relations which we will briefly
review.

The precession c¢f a proton {(in water) in a fixed magnetic
field value, called the gyromagnetic ratio of the proton is:

Y,'/21T= 4.257602 x 10’ Hz per Tesla, or

x 2= 2.675130 x lOaa}per Tesla.

The .frequency of an electron orbiting the precessicn of
the proton is dencted by:

e/meé = 1.758 8047 x 10 Hz.

The ratio between the two freguencies is usually denoted
by the formula,

kg /Hp = leh /’He*‘;’ and numerically,
am——
2



-t
= 1.758 8047 x 10 Hz = 657.465
2.675 130 x 1072 uz

Now the difference between these two frequencies can alsoc
be considered legitimately as a“beaf‘effect giving rise to a freguercy
which would be ca. 657 Hz. Now these are classical values from studies
and measurements on pure water. (l)We would expect some lowering of
these values due to the lowering effect of the conductivity on the
dielectric constant. This would bring the ratio down close to 600 Hz.
Following this line of thought we can begin to test the power of our
theory and extrapolate from classical data tc our observations.

(yp =2.675 1301 x 10% 5z &)
NTE THAT Yp = 377

3 8
2.684 35436 x 10 = 2 )

('rg
Note that e, = 1.758,8047 x 10" Hz, as above.

If we lower this frequency by the closest log, periodic

function, namely,

37 1

2 = 1.374 3895 x 10 Hz, we get,
37 9

2 = 512 Hz = 2

213

Since in the tetrahedron water molecule we have the

orthonormal relationship between the proton i(H,) and the lone pair

(1) FRITZ-ALBERT POPP, Editor; Electromagnetic Bio-information ;
Urban & Schwarzenberg, Baltimore, 1979.




electons, i(L,), we would expect them to strongly influence each

other, due to charge polarity, spin polarity, and resconance and
dispersion interactions. These effects all add up to a phonon-pumping
mechanism working on the unit hydron. We would expect that the end
product of this action (before splitting of the water molecule occurs) (<
to stimulate the emission of photons, or a true PHASER effect. There

is reason to believe that true photon emission occurs in many cellular
living systems, but'why or how this occurs is unknown.

Since alternating current perturbation of a saline water
solutioh electrolyses a proven and measurable amount of hydrogen and
oxygen gases, we can be certain that bond breakage has occured in, at
the very least, the i(H,} and i(Hgy) intramolecular vectors. We begin
our exploration of the nature of the bond-breaking mechanism by
considering classical neutron~scattering by the nuclei in water.

We first consider the energy transfer,AE, and the

momentum transfer, ‘hAx by

fiw=E, - E =4AE (Xis a reversed aleph)

[

0 ¥/2m,) (K2~ E) (15)

K, and K are respectively the initial and final wave

vectors of the scattered neutron, corresponding to E, and E. X = K, - K)

the wave vector.

-

2_2 3
AX/2m, = E, + E = 2(E,E) " cos &

These relations lead to scattering laws,

Sg (X, W) for incoherent scattering, and

.ugsf.



s (X, W) ‘for coherent scattering

for the system. The scattering law is independent of the properties

of the neutron and the details of the scattering process , and depends

only on the properties of the scattering system. In our case, we

consider the tetrahedral water molecule, the HYDRON, as the scattering

system, perturbed by phonon packets of energy.

D.I. Page has brought our attention to the role of Fourier
transformation of the scattering law which brings to light the
correlation between the spacings between nuclei, and incident
radiation. He develops his analysis somewhat along the following
lines. (1)

He considers just the simple case of radiation that is
Bragg-reflected by a crystal. Bragg’'s law relates the wavelength of

the radiation A to the spacing,d,of the lattice planes in the crystal:
A= 24 sin (&2)

This equation is compared to Eq.l5 for elastic scattering
(&= 0) and (X - K,) which gives

&

7(= 2K sin (6&2) = (47W/A) sin (/2)

The variable X behaves like the reciprocal of the spacing

d (l/d = 1/L = L), and this leads ®= to try Fourier-transforming with
respect to X in order to seek information about the spacing between

atoms in the scattering system.

-

(1} WATER, VOL.I, Chapter 9, Ed Franks, Plenum Press, N.¥. 1972
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Similarly, the variable & behaves like the reciprocal of a
-f
time (1/T = T ). If we use a harmonic oscillator of frequency«w, and a
period of oscillationT?, a Fourier-transform of the oscillator (i.e.

the function cos@wt), there is obtained a sharp peak at a frequency

W = l1/v. In the case of water this would be &i,= £, = 600 Hz. The

Fourier transform represents the atom’s modes of motion. The double
Fourier-transform of the scattering law gives information about the
position of the atoms as a function of time. This theorem was just
developed and proved in 1954 by Van Hove (2)who showed:

S, (—;—fr)’/‘dz'-f‘o dx[ 6@ t)L]ep[ixr-0t)]

(18)

where;p is the average density of the scattering nuclei. The function
G(r,t) is the space-time correlating function, and for a classical
system has a simple meaning. If there is a proton of position r, at a

time t, then G(Z,t) is the probability of finding an atom at position

Xy at a time t . The quantities ¥ and t are the space and time

differences. G(x,t) can be divided into two parts, Gg(X,t), which
measures the probability of finding the same atom each time, and Gd

(¥,t), which is the probability of finding a different atom each time.

Glr.t) = G:(;rt) + Ggqlg,t) (1)

Notice that G (Tr,t) describes the motion of a single atom,

while the total function describes the dynamic behavior of all the

(2} L. Van Hove, Phys. Rev. 95:249, 1954



function, SQXJJ) are computed out for light water, the gqualitative
form of these two functions is seen in the next Figure. (1)

The uppermost curve shows the structure factor form S(X).

(1) Fig.3, p.342 from D.I. Page, WATER , VOL. I, Chap.9
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FIG.  =A. CASE |A ELECTRODES ACROSS HEAD.
| |5 OHM SERIES RESISTANCE. SEE FIG,.28.
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Far below its resonance frequency (u“us) each oscillator type adds a constant

contribution.

Nsezlﬁoms
, (75)

2
“s

jelectric constant of the medium, whereas far above the resonance
frequency its contribution vanishes. To follow the behavior of the lowest
oscillator type, r, through its resonance region, the effect of vacuum and the
remaining resonator types is lumped into a constant contribution.

to ﬁhe static d

A =1 + 1% N ez/m
s s 5 £
. e ————— or S T (76)

In place of w, we introduce the deviation from resonance:
bw = w. -w, 3S the variable, approximate 77
w_*tw 2w
T T
6
-t 1
T

2
K* = m° = A + _ dw+j@ . (78)

where the factor B stands for:

s o Mo e¥/eqmr
2 wg (79)
The frequency dependence of the real part of the relative permittivity:
{Aw}z + a? (80)

-~%7-



describes the dispersion characteristic of the dielectric medium near resonance.
These changes are plotted in Figure 70, K' rises hyperbolically from the low

-~ frequency value A 2B to a maximum:
+ —
“r
K' max = A + —
2a (81)

_ at Aw =+a , falls with a linear slope -B/G2 through the value A at the resonance

frequency (da = 0), reaches a minimum:
B
2a

Kmin = A - (82)

at Aw =.c , and then rises again asymptotically to the constant value A for very
high frequencies (w” ’mr) . '

The absorption characteristic of the dielectric, identified near resonance by
— the relative loss factor,

— K* = Zn°K = B a
7 (83)
{aw} *q

starts from zero at low frequencies, traverses its maximum B/¢ at resonance, and
falls again symmetrically to zeTo at high frequencies. The half-value points B/2a
of this bell-shaped absorption characteristic are reached at the deviation from

resonance dw . = &,

For the phase relation between applied field and induced dipole moment near
resonance, the relatiom,

]

tan ¥ = K +3
X' - A AW (84)

at low frequencies (u$Sw_) the moment follows in phase, at resonance it lags by
. _m/2, and at very high frequencies by r.

) (-
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FIG. ANOMALOUS DISPERSION AND RESONANCE

ABSORPTION. (after von Hippel )3
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In our water electrolysis studies the curve of K~ was
found to intercept K" at a frequency close to 2 = 512 Hz, but showed
an interesting pattern of dispersion. As stated before, measured
resonance, f,=¢y,, centered at 600 Hz. In examining the side bands
around this frequency, it was found that +4&w= 360 Hz, and that -Ay=
720 Hz. Within this octave, the dispersion pattern was found to .
correspond to small peaks which closely mimicked the equal temperament

scale:

OBSERVED, Hz EQ. TEMP.Hz PYTHAGOREAN SCALE MUSICAL NOTES
(Rising scale)
360 + AW 360 D = 360 HZ D
7 1/3 384 eb
200 E = 405 Hz e
420 OCTAVE 432 F
i 450 f#'
480 480 G = 480 Hz G
s
{
540 1/3 540 A = 540 Hz A
OCTAVE 576 bb
£,=600= 600 b
648 C = 640 Hz C
660 1/3 675 c*
720 - A& OCTAVE 720 D = 720 Hz D

-5~
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In the table of PHASER PARAMETRIC HARMONICS my attention

now focused on the 7th harmonic of 0.125 Hz, i.e. 8.00 Hz. It is known
that there is a spin/spin: proton/proton magnetic coupling of 8 Hz
which is a fundamental constant. I began to wonder what role this
magnetic 8 Hz frequency played in water splitting? First I developed
methods of measuring such extremely low fregquency {magnetic) fields.
This ELF magnetic detector had a bandpass of 1-40 Hz. When I measured
the ELF ocutput of the COMPONENT I (U.S. Patent Sheet 1 of 11). There
was the usual AM carrier signal which I have described. I was most
surprised to find that the ISOLATION TRANSFORMER and LC series
resonant output showed a strong 8.00 Hz subharmonic signal which I had’
not seen before. I repeated many of my experiments in the light of

this new finding. These I will briefly review.

The author now repeated his experiments in splitting water
molecules (Hy0) into hydrogen (Hy) and oxygen (0,) with the usual weak
alternating current electric fields. The electric field was found to
have a fundamental magnetic (B Field) oscillation of 8 Hz with higher
harmonics, 2n + where n represents the higher harmonics. The products
of electrolysis were measgred with the mass spectrometer. The starting

composition of the water was made up of:

HIO {water)
NaCl (salt)

“ .
cu™* (copper ions)

~(3-
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FiG. 27,

PRIiniTwE L\PE Fokrms cReATE)
DURING ELECTROLMSY OF STERILE
WaATER.
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T2 o
Fe (iron ions)

plus dissolved air, Nz_and Ar,
and it was electrolysed. The resulting composition of the solution

was: See Table 1. The significant changes are marked by arrows:

1) Hq increased as a result of eléctrolysis from 21% to 89%.

2) 04 decreased from 18.7% to 1.53% as a result of two mechanisms (a)
hydroxyl formation with Na and Cu, and Fe, as reflected in pH (3)
change from 3.0 to P'l" 13.(::(%). appearance of CO, in the solution.

3) Before electrolysis the Ni;iﬁgﬁaft of air was 59% and by vacuum
pumping was being reduced 4 the CO went from a non-detectible
level to 0.062 vol% in four hours. No artifact cause could be found
for the appearance of CO;. It was concluded that we were observing
ﬁhe weak transmutation of K%%ran as shown on the top of Table 1.

Note that in.otb-N‘qthere is a loss of a proton (p) and a neutron (n)

plus a neutrino to account for the mass loss. The same reaction is

found in NN to Cm.

This experiment was replicated many times with the same
results. As time went on it was found that many carbon-based organic
molecules including amino-acids were being produced during the
electrolysis reaction, and that these were formed into
arboreal-patterned life forms. Fig.27,Note the fractal geometric forms
of the bodies. This phenomenon léads us to argue for the presence of
an organizing principle corollary to the Kevran wveak transmutation.

A separate quest was initiated to discover the basis of
this hypothetical organizing, or morphogenic principle.

New and more sophisticated equipment was designed and

built to measure extremely weak ELF magnetic fields > 10 nanotesla (10~

.71-
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extremely weak ELF magnetic fields 2 10 nanotesla
_(10-9 T, where 1 Tesla = 10,000 gauss) over the
frequency range from 1 to 38 Hz. See Fig.2¥%.

The first basic finding was made during measure-
ments cf persons who had a high record of success im
treatinggﬁy laying-on of handé)organic diseases in
humans. Such people are called healers. I studied
healers from different age groups (19 to 79 years);
different cultural groups (U.S.A., Brazil. Costa Rica,
Great Britain, India, Israel, etc); and of different
religous backgrounds. In spite of the vast range
of differences between such individuals they all had
one scientif%c factor in common between them: When they
operated as healers-each, and all, radiated an 8 Hz
ELF magnetic field from their hands. When not healing,
these persons could charge tap water in glass bottles
with their hands, and produce a remanent 8 Hz ELF
magnetic field in the water for weeks after cheir hands
were removed. This appears to be a universal repeatable
effect in all healers examined. Since haaling is an
organizing and repair operation on biological systems,
and it occurs as an effect of an 8 Hz ELF magnetic
.field, we wanted to find out what is the physics of
‘this phenomeron? First, the foundation of this effect
lies in the nuclear magnetic resonance (NMR) of each
atom, melecule, or compound in the human body. This
NMR phenomenon is illustrated in Table 3.1. It shows

that proton-proton coupling constants (in Hz)‘between

575 -
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ad jacent bydrogen atoms (H) in a molecule all fell
within the frequency range of ELF magnetic fields.

Many of the common proton-proton bonds such as

-V;C'H fall in the 8 Hz range;'See Col. 1, molecule

~H
in an row (8-16 Hz). Other molecules which are

known to be carcinogenic , such as ethylene Oxide

(eol. 1, 6‘2h

row from bettom of page) show a 3.2 Hz
resonance in the J trans mode. This same frequency

of ELF when used to irradiate a mouse prcduces skin
cancer-within 24 hours. Thus, the NMR properties of each
molecule, or a part thereof reveals the origin of the
ELF magnetic waves that emanate from the human body.
When these emissions are coherént around § Hz (as

a center frequency) a person can be defined =2s being in
a heaithy state, or may be a nealer-potential,or actual.
When the WNMR coupling constants are widely dispersive
around the center frequency of 8 Hz, we can look for
pathological mechanisms at work. See . Hote that
a frequency as close as is 3.2 Hz to the 8.00 Hz center
frequency can cause skin cancer in mice. |

In order to double check the role of 8.00 Hz ELF

magnetic fields as an organizing principle for bio-

.chemical molecules leading tc life forms, we shifted

the 8.00 Hz fundamental of the electrolysis generator
current to 5.00 Hz. This new fundamental frequency did
not produce complex biochemicals, and did not produce

life forms. This finding was further tested by irradiati

e
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cells, and organisms with a wide range of frejguencies
other than 8 Hz. As an example of our findings-

irradiating humans with 6.66 Hz produced brain wave

entrainment, and depression. Irradiating humans with

and
13.00 Hz produced brain wave entrainment{nagitated

excitatory states leading to rictous behavior. Other
workers have found that harmless lymphotrophic viruses
can be switched with specific ELF frequencies to become
the HLTV III virulent forms. Another ELF frequency
can switch the HLTV III virus back to an inocuous form.
Thus we may conciude that man has found the key
with which to open Pandora's box. The good side of
the story is that 8.00 Hz ELF magnetic fields can be
used to stimulate reparative and normalizing functions
in the human. Tbhe down side of the story is that our
planet has been ravaged by ELF warfare since 1976
between the superpowers. All living things in the path
of ELF emissions are subject to degrading influences in
such warfare. As if this is not bad enough, our
research has uncovered spontaneous and spurious ELF
emissions from-all types of common household appliaﬁces

from TV sets to motors. These ELF frequencies all have

.long term deletericus and degrading effects. Humanity

has a task of at least two generations to clean up the

ELF ecological mess. We also have an opportunity to

learn how 1ife can be individually balanced and optimizec

In the meantime, as a stop gap against the pollution

.."77 -



Curve (a) shows the behavior of S(X,W) at low values of X.

This curve is of the greatest importance for our understanding of both

the sense of hearing, and water electrolysis . At threshold levels,

-8
both of these effects show vector displacements,X , of the order cf 10

cm,or less, (or 10’“%) which is 1A. This is of the order of distances
-
for the O0-H vector, and in the intramolecular 0-Q distances of 2.80A

(-]
— to 3.24A in water. OQOf outmost importance is the splitting of S(X,Id)

into these three components at low values of x {1)

This would correspond to a center frequency &,, and an
upper and lower side band Cukﬂ: In curve (b) the center frequency and
the side bands are true (phonon) scund wave modes where size and shape
can be described by simple hydrodynamic theory. The center frequency, &o
[s(X,&«) ] height varies with the entropy fluctuation in the system, and

is usually interpreted as corresponding to the thermal damping of

.. the sound waves.

Curve (b) shows the blurring of the side bands with a
slightly higher vaiue of X than that of (a). Curves {c) and (d) shows
shapes more appropriate to an ideal gas.

There ;s a discrepancy however in the level of energy
— transfer from neutrons to nuclei (of the order of loé'eV), and that

found in threshold electrolysis of water at a threshold of the order

of a few electron Volts.
This could be explained by spectra where there is a large
quasi-elastic peak around a region of zero energy transfer which
— 1lndicates the long time behaving atoms as seen in proton relaxation;
and an inelastic region extending outward from this peak where the

energy transfer peaks at 50 to 100 Mev. This inelastic region

(1) WATER VOL.I, p.l20
- ..4;0 -



of ELF in our environment, we have developed a
circuit housed in a bracelet that can adequately

protect people against personal pollution from

negative ELF sources in our immediate environment.

-] -
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represents the neutron interaction with the vibrational modes of the
system. It is obvious that in H;0 electrolysis we do not deal with
this inelastic energy transfer system.

The origin of these two regions in the scattering spectra
are explained by reference to events occurring in a solid. At time
zero, the position of an atom is given by definition, and on the
average it is moving with substantially the velocity it would have as

a gas atom. Because such an atom is "bound"”, there is rapidly built-up

around it a "thermal cloud®". The formation and fluctuations of the

cloud give rise to the inelastic component ; the scattering from the

cloud as a form factor gives rise to the elastic component, and it
is stated that it is elastic because the cloud endures for a long
time. These two energy components reflect the guick formatioﬂ of the
thermal cloud, and its long life once and when formed.

If we consider a ligquid, by analogy to the solid, the two
components in the liquid enerqgy distribution refer to the formation of
a "thermal cloud" in the liquid and the subsequent duration of the
cloud which now has a finite lifetime. The qﬁasi—elastic region 1is
usually related to the long-time behavior of hydrogen in water which
is the scattering atom (incoherent scattering).

The fall-off with neutron angle of the intensity of the
quasi*elastic component measures the spatial extent of the thermal
cloud associated with the vibrating hydrogen atom. The angular
variation of the gquasi-elastic intensity has been measured for water
at room temperature by several workers (128, 365, 632, 656), and the
results are given as the root mean square (RMS) displacement,iz, of
the hydrogen atoms in light water. These measurements indicate that

the probable value of & is between 1.0A and 1.5A. Thus we can conclude
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that the physical basis of threshold sensory activation, and

- reversible threshold of water electrolysis is due to guasi elastic

perturbations of the thermal cloud surrounding the hydrogen atom.

Although the displacements, ﬁ, center on approximately 1A - the actual

_energy transfer involved is less than leV. The thermal cloud mechanism

is useful in understanding the thermal, or heat flow coupling between

electricity and the Gibbs functiondg.

When we consider how the quasielastic perturbation of the
thermal cloud leads to an actual bond-breakage. In the following
figure we show the tetrahedral water molecule, and above it the
equivalent circuit of the PHASER mode of action.

On the left we have the COMPONENT I driver of the
molecular coscillation, as already defined. A barrier potential will
build up, as already described, to give a D.C. source, E, with poles
as shown made up from the energized lone pair electrons, e ,e” and the
g7 atom pumped up to the full energy level giving the 109028’
tetrahedral angle.

On the right we have the ferroelectric capacitor element
made up of the e”and H*pair. And to the far right we have the load
which is the next tetrahedral molecule in a chain of water molecules.

In the top center of the equivalent circuit is the
non-linear polarizing element shown as an n-p diode, and whose
function is that of the oxygen atom at the center of the tetrahedron.
These are the elements of the "circuit”.

First, the oxygen atom will be clamped by the
electron-proton gyromagnetic frequency ratio, the resonant frequency,

fo = 600 Hz. This, plus the side band distribution of the audio

LN
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- frequencies distributed according to the'1):.rule, will set up the

phonon mechanism. The phonon mechanism is the direct cause for
stimulating photon emission. We will describe in more detail later how
this occurs, but suffice to say that it brings about coherent
infra-red emission - the cause of the C-H bond-breakage.

First with reference to the ferrocelectric capacitor, C,
mechanism made up of proton and electron dipoles. C will charge up
from E at the left, where Q is charge; Cg, is the capacitance, and V is
Volts, "

Q = C,V

As Q builds up there will be a buildup of heat (infra-red
photons) in the thermal cloud. This heat will cause a decrease in the
charge Q of C, and current will flow to the load. The current will
flow toc the load because the oxygen atom is 180° cut-of-phase with the
potential of the charge and it will act as a block to current flow
through it, and will shunt the current to the load. The capacitor will
then fully discﬁarge and release more heat and a population inversion
into the load, and this heat will be a coherent beam of infra-red éue
to the phonon pulsing.

Then the ferroelectric will go through a negative heat
phase, i.e., act as a heat sink - a well-known property of
ferrcelectrics.

This negative heat.phase leads to polarization of the
ferroelectric dipoles and an increase in the capacitance, Cea. This in
effect reverses the current flow through the load, and releasing
charge from E to build up capacitor charging. The outcome of this
process is that an alternating current is produced at the ocutput, and

this alternating current controls the heat output in guantal photons -

~ LY



at.the cycling rate of the NMR rate of the proton at the IIIrd
subharmonic of 2. The bond-breakage occurs at each peak of the current
and heat output due to a dipole disordering effect that looks like a
Curie point temperature - and in fact the spin temperature may look
like 374°K in the small-regions of space in the tetrahedron.
It is to be noted that the elements of this PHASER

MECHANISM are simple:

E, looks like a fuel call

P, ( the O atom) looks like a diode

C, looks like a ferroelectric capacitor

Rg, loocks like a link in a chain of molecules.
The principal phaser parametric harmonics involved in the

bond-breakage processes as integer powers of Log1 are given in the

following table.
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TABLE 2.
PRINCIPAL PHASER PARAMETRIC HARMONICS

INVOLVED IN SPLITTING THE WATER MOLECULE

FREQUENCY, HZ TARGET

0.125 Hz (3) PROTON, NMR

0.125 Hz x 7th Harmonic = 8.00 Hz

¢ 9
0.125 x 2 = A4 Hz (2) PHONON-HYDRON = £,

(Conductivity term)

9 (1241) 22
2 x 2 = 2 Hz (L) ELECTRON
{DIELECTRIC TERM)
W [‘{
3 X 10 Hz TC 4 X 10 "Hz PHOTONS ~ IR
{Coherent)
iy V7
8 x 10 Hz to 3 x 10  Hz PHOTONS - UV

{Coherent, H& line

~6¢-



Ix] " 1t
(1) Harmonic RF Bands are continuous from 2 , 2 ..., etc to 2 Hz.
- ‘ TP N

(2) Dispersion around these and the other bands will follow the ., 2
rule for side band intervals.

(3} 1/.125 is the phase velocity difference between the velocities of
the orbits of the proton vs. the electrcon. The first and second
harmonics [(0.25 Hz) and (0.5 H2)] of this fundamental are used
in the cycling of the amplitude modulation during peak efficiency

nydrolysis. |
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nervous system. Let us look deeper into this phenomenon.

In many experiments carried out with healers during the
~ast 20 years, it has been found, repeatedly, in bona fide healers,
That their hands radiate an 8;00 Hz ELF magnetic field. As already

xplained, the target of the 8.00 Hz signal, is the DNA of the healee.
What is important to note is that the 8.00 Hz ELF field carries
_pecific instruction to the DNA to carry out, very specifically, the
egeneration of diseased cells, and tissues. This leads us to believe,
as in the case of TD electrostimulation of hearing that very precise
nformation is carried by ELF waves to DNA, and even to higher complex
.information systems.
— During many experiments over the past 37 years with the
jhencmenon cof psychometry, I found that there was an incredible
‘recovery of information about a person from present time, past time,
_nd future time by this method. Psychometry is the art of giving a
"psychometrist” an object from a person, and by touch contact with the
vbject, the practitioner recovers much information. A case in point
7111l illustrate the effects. A person can be photographed. Here
‘Qisible light bounces off of the person, enters the lens of a camera,
ind the light differentially activates molecules in the film emulsion
“o create a portrait - either in color, or in black and white. Without
“ever seeing the person photographed, the psychometrist can recover any
information desired about the photographee. What is most remarkable is
hthat the psychometrist can transcend the limitations of time in

recovering information. Peter Hurkos is the best practitioner of

psychometry that I know of.

There is a postulate by John Bell, often called Bell's

Theorem which states that every particle (in our case, proton) is

-



correlated with every other particle (proton) in the Universe by
supra-luminal signals. One could argue that the case of psychometry
lends suppert to Bell s postulate. There are other experiments
which I have carried ocut beginning in 1950 which may help to clarify
our problem with the proton, and ELF magﬁetic fields. The basic
question that I raised is: why do ELF fields pass through perfect
copper—shield rooms without signal distortion?

See Fig.4, p.9 for the design of the double shielded room
wherein the test subject worked, Photo Fig.6, p.l0. Fig.6, p.ll shows
the distance relation between the two sets of shielded rooms. The
second set of shielded rooms is shown as LAB 2 containing a pure
random switch triggered only by big cosmic ray pulses. See Fig.7,
p.l2. The task of the test subject was to determine when the cosmic
ray switch was triggered by a big cosmic ray pulse. Fig.ll, plé shows
the statistical analysis with a critical ratio 4.87, or odds against a
chance result of a million to one. Fig.8.b., p.13 shows the clustering
of the test subject’s calls around the arrival time ( 8b) at 0 of the
C.R. pulses. We became curious about the calls of target arrival mode
before the C.R. arrival at the switch. We ran a separate set of
experiments to evaluate a possible precognition accuracy. Note (p.l8,
Table 1) that Column Group 2, Col. Group 3, and Col. Group 4, showed a
probability of precognition hits significally in excess of chance. See
Part 1, p.36, for the test subject’s description of a cosmic ray event

long before it hit the earth, and the C.R. experiment. This experiment

-proved that the test subject could perceive and interact with a high

energy, proton, or muon, (we know not which}), long before being

registered on earth by a detector.

-9 -
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C+ The qug}um nature of ultimate physical particles - preons,

and their guage fields.

Qur discussion of this guestion begins both with the

a“vent of recent string theory, 1982 (Scwartz and Green); and
sxperiments done in in 1895 by Besant and Leadbeater by peering into
t e inner structure of matter by clairvoyance. In this late Victorian
éériod of history, man had, since the time of Democrjitus in Ancient
G_eece, -the idea of an atom. But in 1895 no one on earth knew the

n ture and constitution of the atom. The electron was unknown, the
Droton was unknown, the photon had to await Einstein’s paper of 1905
t be announced. In spite of the prevailing ignorance of Victorian
science, these two brave souls, Annie Besant, and Charles W.

L-adbeater, set ocut to explore the mysteries of the atom through

¢ alrvovance.

- Here is what they observed. They peered into a vial of
hvdrogen gas. In (Fig. 1.6), p.z20, Fig.LL) , they saw the nydrogen
avom whirling around as an ovoid shimmering globule. Somehow they
:rarned to stop the whirling atom, and "stop-framed" it, to observe an
inner set of structures, labelled micro psi atom (M.P.A.). The

¢ 'rangement of the two triangles was not actually seen as drawn in

‘"ig.l.6.) of Fig. 12, but rather was the impression of the viewers

of what they were loocking at. The relationship of the two triangles
'1Ss a puzzle to all, until Stephen Phillips, Ph.D. published his
Ebmmentary on this 1895 work in "ESP of QUARKS" Theosophical
_ablishing, Wheaton, ILL. in 1982. In this work he made a meticulous

~nalysis of the work of Besant and Leadbeater, and concluded that they

._]‘7-.
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FIG.i2.

Fig 1.7. MP.A. of helium

Fig. 1.6, MLP.A. of hydrogen
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Fig. 1.9. M.P.A. of oxygen

Fig. 1.8, M.P.A. of nitrogen
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ad anticipated in minute detail both quark theory, and string theory.
s identified the three circles (Fig.l2) inside the bag model of the

>foton, as being quarks. He identified the three particles inside the

.4ark as the ultimate physical atoms (U.P.A.) which he named OMEGONS,
id named PREONS by others.

) Phillips interpreted the two triangles as being two

_:drogen protons brought together by the act of observation. This

~cords well with the principle of uncertainty (during observation) of

yuantum mechanics.

- 21~



With repeated and great effort they slowed down and held
fixed for observation the U.P.A., the preon. In (Fig.l1.10), p.23,
Fig.23, we see the two forms (chiral) of the U.P.A. which appear as a
wave~function. It would be well for the reader to read Phillips’
original paper, and its mathematical argument, and proof that Besant
and Leadbeater were indeed observing the ultimate physical atom which
he identifies with modern super-string theory. Phillips identifies the
preons as being the long sought for (35 years) magnetic monopoles
predicted to exist by P.A.M, Dirac in 1932.

According to Phillips (and Besant and Leadbeater) the
proton of hydrogen contains within each quark, 3 preons, or a total of
9 bound preons per proton, plus one free preon. It is possible to
derive a very complex communication system between protons when each
has a set of 10 preons. We assume that each preon has a distinct
quality (frequency, charge, or spin, etc.). This would form a

combination set of 10 comparable to a number set from 1 to 10. In

Figs.24 and 25 on pp.25,26 we present a graphic display of such a set.
I have used this set for many years as a simple test for extra-sensory
perception (ESP) where the test subject arranges the top row of
numbers manually to match the lower set. Both rows of numbers are
randomized before each test. The total number of possible
combinatorial matching sets is 10!, or 3, 628, 800, or 3.6288 x 10°
This provides nature with a huge switching and information storage
system, based on magnetic monopoles comparable to a magnetic bubble
memory system.

Superistring theory states that there are 506 dimensions
to the known universe. Of course, it is impossible to do computations

with so many dimensions. So theoreticians have reduced the 506



——

HisToRICAL BACKGROUND

Fig. 1.10. The two chiral {orms of the “uitimate physicai atom™

FIG. 23,
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dimensions to only ten dimensions where four dimensions are L.

AND THE REMAINING L -D ARE ComPACTIFIED.
Einsteinian 4 dimensions, These ten dimensions are best represented,
not by classical "points", but by strings. The original drawing by
Besant and Leadbeater in Fig.5.5.16, 5.15a, 5.15b and 5.11 on

pp.28-3 , Figs.26-29 show how they observed such "strings" in 1895.

In modern theory, one calculates the end of a string as being a
quantum of energy connected by a string (gluon) to another guantum of
matter-energy. This describes the essence of the modern "super-string”

theory.



FIG.2¢. MATCHING ABACUS TEST

FUNDAMENTAL PROBABILITY SET OF TEM

\f—.—- CLEAR PLASTIC BOX
Y COMTAIMIMNG SYMBOL
E PRIMTED OM CARD

The MATCHING ABACUS TEST comsists of 20 identical transparent plastic
boxes which contain printed SYMBOLS (numbers, pictures, or playing
cards, etc..) The plastic boxes are arranged in 2 Rows; each Row
contains an identical set of 10 SYMBOLS. Before each run, each Row
of SYMBOLS is mandomized. |

Sensory clues that might arise due to irregularities in the Plastic
Boxes are eliminated by inter-.changing SYMBOLS from one box to another
before each test run.

The SUBJECT attempts to match up the randomized SYMBOLS without the
help of any semsory clues. The i1llustration above shows the SUBJECT
(who is blindfolded) sitting behind a Sereen which covers the Matching
Abacus Test. Directiy opposite the SUBJECT sits the SENDER who
visually observes the location of the correct matching SYMBCL or
'"TARGET'. The SENDER then concentrates on the correct matching SYMBCL
and tries to transmit this information to the SUBJECT telepathically.

- jiff-
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F16.25, DETAILS o MATCHING ABACUS TEST

PRE TSD WT <TSO WSS /T“R‘i“ ROY
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AFRS S T T PRE POST

RiGws
SUBJECT

RECEIVING

BIT is a Correct Match

MISS is an Incorrect Matech

_PE stands for PRE-Positional Displacement

POST stands for POST-Positional Displacement

TSD stands for Target Selection Displacement

‘The Matching Abacus Test Run illustrated above has been half coupleted.
The Subject began Matching Symbols (numbers) from the left and is work-
ing toward the right. Note that the next Symbol to be matched in the
MATCE ROW is #5, while the TARCET RQW shows a selection of five possible
choices available for movement into position (x) in the MATCHING ROW.

The SENDER visually observes and concentrates on #5 in the TARGET ROW
vhile the SUBJECT (blindfolded by a mask moulded to the face) attempts
to receive the location of #5 in the TARGET ROW telepathically. If the
SUBJECT selects the Symbol on either side of the correct TARGET in the
TARGET ROW, namely #+ or #7, the choice is significant and recorded as
a TSD (Target Selection Displacement.) If #1 in the TARGET ROW is
moved into position (x) as a match for #5, the choice would be recorded
as a PRE (FPRE-Fositional Displacement) --- and NOT as a MISS. Hovever,
if #8 vere selected and moved imto position (x), the choice would
constitute a MISS and be recorded as such. ’
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" A. Brief synopsis of the nature of the Universe,

as now known (Feb. 1987)

Physics now knows that nature is "quantal”, i.e. all

matter is made up of bits and pieces (particles) bound together by

_ fields. See Figure 1, p.2 for a list of particles as now known, and

the fields that bind them.

Furthermore, the true language of nature can be written

precisely with mathematics. This simple fact has yet to be fully

appreciated.

At the moment it is believed that the ultimate partig_}e
is the gquark. A proton, for example, is made up of three guarks. The

3nd migactic

gquark, however, is made up of a fractal electricﬂcharge. The three
quarks in a proton are each made up of gqualities called "flavors" and
each guark has 6 such flavors. This multiplicity of "qualities" has
led some physicists to theorize that the quark is not a fundamental
particle, but state that each quark is made up of three more
fundamental particles, called either omegons, or preons. In this paper
I shall use the term preons. Later in this paper I will show how

precons can be considered to be the universal carrier of

information/ACTION transfer, per se.
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tr. WHAT CAN THE THEORY PREDICT?

“»llowing effects.

: The E1f field theory presented is expected to make
rational observation possible, and scientifically explain the

In the left hand column we list the phenomenon that

- »eds explanation; and in the right hand column we present a
hypothesis of scientific ‘explanation predicted by the theory, i.e. a
rlasmon microstructure made up of magnetic bubbles, and magnetic
 snopoles organized according to the fractal geometry of Mandelbrot.

1.

nenomencn

Origin of biochemical
life with build-up of
biochemistry to DNA
molecules.

Control of go, no-go
functions of DNA including
go, no-go signals for
cancer.

Muscular chemistry -
propulsion and motor action.

Sensory detection.

Coordination of information
leading to intelligence.

Scientific Hypothesis

1.

Self-organizing 8 Hz magnetic
soliton with Kervran
transmutation.

Note: Earth’ s magnetic field
is 7.8 Hz. This pulsation
plus heat energy produces
life forms at thermal vents.

Each genetic segment of DNA
has a specific ELF go, no-go
frequency control operating
in the form of magnetic
bubbles.

Circularly polarized molecu-
les contracted and redlaxed
by respectively, plasmon
microbubble build up and
collapse.

Phototonic-electronic
plasmon microbubble events
as in 3.

Bell interconnectness
principle of a non-local
nature similar to 6.
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Fig. 5.13a. Micro-psi observadoen (1895) of hydrogen
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8)

7)

8)

9)

10)

11)

12}

13)

14)

15)

l8)

Telepathy. The better a tel- 6.
epathist is shielded by a
Faraday Cage, the higher the

scores.

Psycho-kinesis.

Mobile center of conscious-
ness. (Mind out of body expe-
rience.) Can be induced by

8 Hz light pulses to eyes,

Teleportation ¢f a person, oOr
an object.

Precognition and clairveoyan- 10.
ce.

Aura as viewed in medical 11.
diagnesis.

Bealing by laying on of 12,
hands.

Rooting effect ~ where a 13.
trained person cannot be

picked up by ancother person.
Levitation of a person. 14.
a. Dematerialization, and 1s.
b. the converse effect.

Fire walking. 16.

.33-

ELF fields at 8 Hz will

pass through a Faraday Cage

as will guark,neutrino and
menopole fields. Non-local
fields. Transmission of info-
mation tnrough a tubular
plasmon world line.

.

Quark domain polarization
in n-dimensional axes.

Self-organizing macrosoli-
tons of body, can decouple
from fundamental particles.

Hyperdimensional crthorota-
tion of gquark polarities.

Hyperdimensional orthorota-
tion of quarks, to yield
advance waves.

Magnetic bubbles as a gquan-

tum plasmon where optical
coupling occurs, and gover-

ning ecuation [6] is:

ELF: DNA resonance which 1is
frequency specific (8 Hz).

Increase in
constant by
in positive
quarks.

gravitational
an act of will
polarization of

Decrease in
constant by
rization of

gravitational
negative pola-
guarks, and preons

a. Orthorotation of gquarks
into hyperspace and >. re-
verse orthorotation into
4D normospace.

ELF micro-magnetic bubbles
organized intec a soliton-
plasmon on surfaces of skin
and on ceals, where the



17. Metal-bending, and metal-
fracture.
18. Hypnosis, trance.

19. Phantasmagoria, monsters,
tulpas, and ectoplasm.

20. Geopathic zones which

induce cancer.

21. Parancrmal photos.

22. Memory in living;
and nen-living objects.

PSYCHo TRemte SYSTEMS .

17.

18.

19.

- 20.

21.

22.

governing egquatj is [7]:
f= 'fP’ Ka;(zza-n)
This 1s a dispersion relation

Warping of electronic/proton
domain plasmon polarization.

ELF soliton-plasmon hyper-
polarization at synapses.

Dispersion of normal self-
organizing ELF bubble soliton
plasmon.

Due to beat-frequency
difference between two
underground water streams,
each one of which is off of
8 Hz resonance.
Ex. 7 Hz + 10 Hz = 3 Hz.
High resolution of domain
formation of plasmons -
guided by telepathy.

Stationary field magnetic
bubbles at resonance, and
polarization ¢f guarks and
preons.

A new concept is presented which integrates all biclogical
effects under one general theory. The theory is testable for each of
the mysterious phenomena of life. It is expected that within two years
of field, clinical, and laboratory research, enough data will be
accumulated,and the theory tested,to lay the foundations for a
revolution in the scientific understanding of the living process,

including healing.

The first test of the theory is to design, build,and test
a device to mimic the effects of a healer’s 8.00 Hz magne- ic field
radiaticn. Such a device should be capable of performing some
primitive form of healing. This is the subject of the following

section.



This 3 year old theory of Schwartz and Green is the most
1 rofound theory of nature developed by man, and is causing intense
igterest and excitement in the world of physics. It has been dubbed
-fhe Theory of Everything®. In this theory, troublesomes "infinities"
mnish in the equations, ancmalies do not exist, and it is believed
that the four fundamental forces of nature can be unified.
| We can now present the essence of our theory of

rrotocommunication.

Preons (10 in number) are the ultimate physical particles
that carry information using a basic alphabet of distinct units. This
_lphabet is expressed as magnetic fields with a frequency range from

3
"7 Hz to 10 Hz. The preons plus the gluons generate the ELF magnetic

field through string vibrations.

In order to send precise signals to protons in DNA, the
éiF magnetic fields must be tuned accuractely to lo-zto Icfg parts of a
_ycle per second. One frequency, and one frequeﬁcy only,keeﬁs the DNA
erfectly tuned for health, and that is 8.00 Hz. Protons are the
senders and receivers of information in bioclogical systems as bound in

ater and DNA. Protons are changed through preon information angd -

acticn to carry out the Kervran weak transmutation of atoms.

.. Development of a device to mimic the effects of a healer’s 8.00 Hz

magnetic field radiation. Such a device was developed, and it 1is

:alled the TESLAR.

— We will try to briefly summarize the results of eight

rears of research. The initial goal was to develop a device that would

kK-



protect an individual human being from the effects of ELF magnetic
fields that were dangerous to health.

The first advance came when an iron bracelet was wrapped
with VFez_Os (iron oxide) impregnated mylar tape. The wrapping was such
that with each 360® turn of the tape around the bracelet circle, the
flat audio tape was rotated 180° to form a Mobius loop with each turn.
It was found that such a bracelet worn on the wrist neutralized
ambient ELF fields in the range 1 to 38 Hz, and protected the wearer
from the harmful effects of certain ELF fields.

The next step was to try to drive such an audio tape, Fea0s3
» Mobius coil with an E field in order to find out if this field would
produce a B field in the FegO4 t8pe. I first used a cheap quartz clock
made berELSONICS,-Inc. as a source of an E field. The E field of this
clock was 2.0 Hz.

When the clock was brought in contact with the mobius loop
tape, and the output from the tape measured with an ultrasensitive B
field detector - it was found that a 2.00 Hz weak B field was present
coming from the tape. When the clock was mounted on a bracelet and
placed on the wrist of a person ~ the B field was amplified by a
factor of 3-4 x. This device was quite large and clumsy to wear, and
therefore had to be miniaturized.

First a Mobius coil audio tape, Fe,O03 , was miniaturized

until it could be fitted outside of a quartz electronic wrist watch.

Then a long search was initiated to find a quartz watch whose

oscillator RC network output produced E pulses at 8.00 Hz. The search
was successful when I found the Lorus-GNOO3, quartz electronic clock
with a basic beat of 8.00 Hz. Furthermore, this clock had a 10 year

lithium battery with a 3.0 D.C. volt output. Such power was necessary

‘{3c;_



" A. Brief synopsis of the nature of the Universe,

as now known (Feb. 1987}

Physics now knows that nature is “quantﬁl“, i.e. all
matter is made up of bits and pieces (particles) bound together by
_ fields. See Figure 1, p.2 for a list of particles as now known, and
the fields that bind them.

Furthermore, the true language of nature can be written
precisely with mathematics. This simple fact has yet to be fully
appreciated.

At the moment it is believed that the ultimate partig_}e
is the quark. A proton, for example, is made up of three gquarks. The
] 3nd migmetic
guark, however, is made up of a fractal electricﬁcharge. The three
quarks in a proton are each made up of qualities called "flavors" and
each gquark has 6 such flavors. This multiplicity of "gqualities" has
lad some physicists to theorize that the gquark is not a fundamental
particle, but state that each quark is made up of ‘Egggg more
fundamental particles, called either omegons, or pfeons. In this paper
I shall use the term preons. Later in this paper I will show how
preons can be considered to be the universal carrier of

information/ACTION transfer, per se.



t_ drive the iron oxyde, Fe; 03 with sufficient voltage pulses to
g oduce an ELF B pulse of at least 10 nanotesla. Then began a two year
period of human experimentation to see if:

1) The Teslar protected a person against hgrmful ELF fields.

2) The Teslar promoted health, and corrected pathological states.

The last technical problem was to perfect the Mobius loop
éﬂip so that, 1} it would be thin enough to go inside qf a watch case;
¢ .d 2) have it tuned to produce an 8.00 Hz B field. This problem was
svlved with the heip of Larry Kruser, an expert in magnetic materials.

Referring to Fig.5, Fig.30, p.38 we see an illustration of
! 1@ Meissner effect. {a) The normal state, at top shows the lines of
éégnetic (B) flux going through a magnetic material. In the
: Jperconducting state the magnetic flux is expelled from the inside of

magnetic material. (b) We made use of ocur knowledge of how ELF
magnetic f£ields pass through all known materials without attenuation,
« - distortion; and a knowledge of the Hall effect where a voltage
applied in the plane of a magnetic material will cause a current to
~tow. We coiled thin aluminium foil with magnetic material on each

ide, and polarized the magnetic material on each side in a magnetic
field so as to simulate the Mobius loop. By applying a D.C. bias on
_he side of this "magnetic chip”, and then pulsing the chip with the
RC network across the crystal of the watch we are able to produce a
wrecision 8.00 Hz B field which radiated out from the chip as shown in

ig. 5.2(b) and Fig.3l (4) p.4l. The measured B field radiates from

‘the human body in the form shown in the figure 31, "How the Teslar

_'orks". The parameters of the Teslar are given in Fig.3l, p.4l.

-17-
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100 subjects wore the TESLAR, on their left wrist for a
y:ar to test its efficacy as an ANTI-ELF shield. It was found to be
c“ficacious in extensive laboratory measurements. A safety and hazard
pgrogram was run concurrently, and no contra-indications for human use
1 :re found. See Table 3, p.42. We alsc ran intoc a Series of beneficial
Héalth effects.

— We then pladned to market the TESLAR primarily as a

| 2rsonal shield to protect an individual from harmful ELF fields.
Since in the U.S.A, one does not need FDA (Federal Drug

. Iministration) approval for such a device, we went ahead with the
sale of Teslars. Fig.32 shows the current form of the TESLAR. Table 4
yives the E field, and B field parameters of the Teslar both when worn

1 a human, and during bench tests.

-:;ti‘_
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(1}

(2)

{3)

(5}

(6)

(7)

TABLE 3. SAFETY AND HAZARD DATA ON HUMAN SUBJECTS

Measured photonic radiation in body with Teslar on:

Range: 50 MHz to 10 GHz
Results: 100% inc. in coherence of photonic radiation

s/n: up 80%

Measured electronic radiation from brain - EEG, 1-40 Hz:
Results: 50% inc. in coherence of electronic radiation.

Entrainement occurs at 8.00 Hz.

Measured Protonic Radiation.

Radionics: 100% inc. in energy level of a human.

Measured E (Electric) field of body with Skilling Detector:

Watch and Body entrained @ 8.00 Hz E.

Measured B (Magnetic) field of body with Beck Detector:

Watch and Body entrained @ 8.00 Hz B.

Healers measured from all over planet earth:
2l1l healers radiate 8.00 Hz B field and entrain the

magnetic field of body of a patient @ 8.00 Hz.

Kinesiology is a poor and unscientific method of measuring
photonic, electronic, protonic, E and B Scalar fields,

because it can easily be proven that the Testor can bias the

-q:_-



utcome

_)

(3)

muscle strength measurements. We do not use this test.

All above results were presented at the following meetings:
Psychophysics Conference at University of Oxford, Oxford England,
Sept 1, 1985. Meeting presided over by Nobel Laureate,

Brian Josephson.

International Association of Psychotronic Research, in Zagrep
Yugoslavia, November 12-16, 1986. Teslar data and Theory approved
by distinguished panel of physicists from 10 countries. Published

in the proceedings as an abstract.

Over five thousand Teslars have been scold. Hundreds of Teslar
wearers have reported dramatic rehabilitation of chronic diseases.
This is the best testimony for the efficacy and safety of

the Teslar.



TABLE Y.

LAB REPORT ON (LORUS GNOO3) TESLAR DIGITAL WATCH

TEST I
SKILLING E- FIELD
DETECTCR

TEST 11
BECK B-FIELD
DETECTQR

B.BeNcH. | A, WRIST | A, 0N wRieT. B BENCH TesT
 FREGUENCY : 8.0 Hz 8.00Hz @' 8.00 Hz
IAVE FORM: sine wave Sine wave (impulse wave ] sine wave
[WrisT LoaDING: | gain= 0 gain= 0 gain= 0
IAGNETIC FIELD:| not detectable  N.D. ‘6-10 nanotes@ N.D.
L

“The above data denotes criteria. as shown in column Test II A , for efficacy of
the Teslar and safety of the Teslar.

Andarija Puharich, M.D.. LL3.
Director of Research
E.C.C.C.

—L}L{_




IN SUMMARY

- We have sold over 5000 Teslars to date. In the course of
—ople wearing the Teslars, reports started to report beneficial
;éalth effects. We began to check such reports and found that they
_:re true. To date we have verified that the Teslar has a therapeutic
. ‘'fect on the following medical conditions:
 a. accelerates bone fracture héaling in elderly patients.
b. alleviates symptoms of pre-menstrual syndrome.
c. relieves mencpausal symptoms.
— d. eliminates jet-lag symptoms.
e. alleviates chronic rheumatic bone pain.
f. eliminates severe migraine headaches due to stress. -
g. calms hyperactive children.
h. relieves symptoms of certain kinds of allergies.
— 1i. has a dramatic effect on lowering essential hypertensicn
both systolic and diastolic readings.
j. lowers the abortion rate of pregnant women who operate video

display terminal of computers.

k. there is no hazard connected with the Teslar.

Now all of these reports were spontaneous and unsolicited
goth from the patients, and their doctors. We have made no medical
. laims for the Teslar. We shall have to make a decision as to whether
e want to expleoit these medical effects of the Teslar, and file an

Tinvestigatory new drug application" with the U.S.A. FDA. We have

everal M.D. doctors who are following these many medical effects of

- 44~



the Teslar in order to compile a data base.

We can now review the essential data about the Teslar.

The Teslar has been shown to mimic some of the effects
shown by natural healers on human pathology. In my opinion one of the
most surprising effects of the Teslar is on the elimination of the
symptoms of jet-lag. This gives us a profound insight into what
happens inside the protons of the human body when one travels across
the magnetic lines of force of the earth at high sonic, or supersonic
speeds. It is obvious that the preons go from an ordered homeostatic
state to a disordered state. I believe that we are now getting in a
position to understand how a human being can be helped to maintain a
normal healthy state; and how pathological states can be rectified. We

may be on the thresheocld of a new, true science of medicine.
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FUNDAMENTAL PARTICLES caa be categorized by such quan-
tities as baryom number {3}, iepton number (L), spin {5) and R num-
ber (R). (The R number is given by the formuis R = 38 + L + 2S,)
Lepton number, baryon number and spia vary among the diffevent
particie types, but the R oumber is even for ail ordinary particies
(left side of chart) amd odd for ail predicted superpartuers (right
side). The pattern bas important cossequemces Specificaily, ome
property of most supersymmetric theories is that the X number can-

ELECTRON
W= PARTICLE

NEUTRINQ
QUARK

GLUCN GLUON

+ -~

QUARK
ELECTRON

PHOTON PHOTON -

+ e
ELECTRON

FEYNMAN DIAGRAMS offer a convenient method of illustrating
reactions among clementary particies. The various lines (straight,
wavy, curly, broken and combinations thereof) represent particuiar
particles. The lines are joined to represent interactions, called scat-
tering, that can take place among particles. Shown here are vertes-
s: building biocks of more complex reactions. The vertexes in the
top row illustrate typicai processes deseribed in the prevailing the-
ory, which is known as the standard model The interactions of 2

2

PHOTON
ELECTRON

not change from even to odd (or from odd to even) during reactions
among particles. If, for instance, protons are collided, supersym-
metric particles must be produced in pairs or the R number wouid
change from even 10 odd. Assuming that a supersymmetric particie
is indeed produced, its decay products must contain an odd num-
ber of supersymmetric particiet. As a consequence the least mas-
sive of all the supersymmetric particles must be stabie, since there
are no lighter supersymmetric particies inte which it can decay.

QUARK
GLUON :
QUARK

_ - SQUARK _ - SQUARK
- GLUINO -
+
T~ SQUARK QUARK
_ .~ SELECTRON _ - SELECTRON
-~ PHOTING T
ER

"™~ SELECTRON ELECTRON

supersymmetric theory are casily obtained by replacing any two
lines of the vertexes of the standard model with the corresponding
supersymmetric partners. Such repiacements for the gluon-quark-
quark yertex yicld the s ertexes in the middie row; replacements for
the photon-ejectron-viectron vertex vield the vertexes in the bortom
row. Fesnman diapgrane are more than pictures: they are a short-
hand for a well-defined mathematical procedure for determining
the probability thut any given scaftering process ‘will take place.
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36 EXTRA-SENsSORY PERCEPTION OF QUARKS

This is the fundamental group of SU{3), Z,, which is triply connected and
for which, therefore, two non-trivial types of vortices are defined—those
whose end-points are monopoles of charge 1 (mod 3) and 2 (mod 3). In
being colour SU(9) monopoles, omegons are SU(3), monopoles as well. As
such, they are the ends of Y-shaped vortices carrying flux quanta defined
modulo 3 (fig. 3.5). Consequently, omegons are the joint end-points of
nine-legged SU(9) vortices and Y-shaped SU(3). vortices, that is, they
cluster into three groups of three, bound externaily by the former and
internaily by the latter. Figure 3.6 shows the proposed vortex configuration

in a baryon.

Fig. 3.5

The SU(3), and colour ST(9) vortices terminating on the ath omegon in
the ith group carry flux

&’ = m'(mod 3), (18)

37 = U7 (mod 9) , (19

respectively. The /th group is an SU(J), singlet, provided that

3

> m! =0{(mod3). (20)

The total flux emanating from it is

3
d, = 3 " = 337, (mod V), (21

o=l

-7
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APPENDIX A PART 4

These are a few pages from

S. Phillips” ™ work: "Extra-sensory
Perception of Quarks"”.

The interested reader may
profitably read these few pages

before ordering the book.
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36 EXTRA-SENSORY PERCEPTION OF QUARKS

This is the fundamental group of SU{3), Z;, which is triply connected and
for which, therefore, two non-trivial types of vortices are defined—those
whose end-points are monopoles of charge 1 (mod 3} and 2 imod 3). In
being colour SU(9) monopoles. omegons are SU(3}, monopoles as well. As
such, they are the ends of Y-shaped vortices carrving flux quanta defined
modulo 3 (fig. 3.5). Consequently, omegons are the joint end-points of
nine-legged SU(9) vortices and Y-shaped SU(3), vortices, that is, they
cluster into three groups of three, bound externaily by the former and
internally by the latter. Figure 3.6 shows the proposed vortex configuration

in a baryen.

is3

Fig 3.5 Fig. 3.6

The SUT(3), and colour ST(9) vortices terminating on the ath omegon in
the ith group carry flux

é' = m(mod 3), (18)

¢ = M7 (mod 9) , (19)

respectively. The ith group is an SU(3), singlet. provided that

> m'=0(mod3). (20

anl

The total flux emanating from it is

3
+, = Z.:.“’T = 381, (mod N, V20
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40 ExTRA-SENsORY PERCEPTION OF QUARKS

theory predicts that colour SU(3} is not a fundamental gauge symmetry
that should be incorporated in *“grand unified theories” with U(l) X
SU(2). for electro-weak forces and with SL(2, ) for gravitation talthough
SU(3), is the gauge symmetry of the superstrong interaction confining
three omegons in a quark). Instead, colour SU{3) is an effective gauge
symmetry of the total interaction between composite quarks, one that is
actuaily mediated by the gauge fields of the primary colour SU(9) coupling
between omegons.

MAGNETIC CHARGE COMPOSITION OF BARYONS

The condition that gquarks are SU(3), singlet bound states of three
ST(3), monopoles is

1
m;m > m! =0 (mod3). . {41)

Since SU(3), monopole moments are defined by modulo 3, m? = =1, +2,
and m, = 0, £3, 6. SU(3), mongpoles couple to a sauge-invariant ST
scalar field tensor in an Abelian-like manner, obeying Dirac’s equation for

Mk.’ Omegons have an electric dipole moment oi Dirac
form. The corresponding operator for a non-relativistic system ¢, ( = 1, 2,
3) of three Dirac monopoles of charge ¢!, g2, and £ in a bound state with
zero orbital angular momentum is

3
Pw — El(g.'kflﬂ.c)d.. (42)

® and 3 omegons in u and d quarks are bound in symmetric spin/unitary
spin states, so that

(Q'Plq = =(h/2M o)., (43)
where

. 1 a
Ey = 3 2 £y (44)

and q = u or d {® and 3 omegons are assumed to have the same mass }f).

The nucleon (N e!ectn’; di'mle moment (E.D M) onerator is

oo .
P = —E-M—‘_;c.d.. TEY

Thereiore,

NN =~ Mo, ' (401



Quark THEORY—OLD AND NEW 31

wherv

The experimental upper limits® for the nucleon are

EDM (7 £ 9 X 10°%:cm  (proton)

< 3IX 1078 cm (neutron) .

The omegon mass would have to exceed 10*° Ge\ in order for the theorey
nucleo L2 ML to De less . 1s would impi that
'ﬁuarﬂ's 3o madcalve. CONtrary to current estimates oI apout 20 Ny o

the u and d. It 15 inferred that the E.D.M. is exactly zero, that is,

3

‘Z. g =0 (48)
or (in Dirac units) '
3
T mi=0, : (49)
f.yml

which is the condition for magnetic neutrality of a svstem of nine Abelian
monopoles. It may be written

ﬂ1+ﬂl¢+ﬂh-°. (50)
There are three possibilities:
(a) my= my = m; = Q; (b) my = ma = =3 my= 56,
(c) ”1-31”!-0;”3- _3

ST(3). monopoles of charge <1 and ~2 have topologically identical vortex
strings; similarly ior monopoies of charge 2 and —1. Hence. quarks with
monopole configurations (1, 1. 1). (1, 1. =2), (1. =2. =2).and {—2, ~2,
~2) are allowed. These are topologically distinct from the configurations
(2,2,2, 2,2, -1),(2, =1, =1, and (—1. —1, =1). The configurations
corresponding to the permitted values of m, are

(1) m, = G: -4:(1! 1,-2),
(2) m, = i3: i (I! 1' l) or i(2v21-1)|

(3) m, = +6: + (2,2.2).

They give rise to a variety of possible magnetic charge compositions for the
nucleon (and for any baryon with zero E.D.M.}_But. in terms of positive
(+) and negative (—~) magnetic charges, it is easily verified that cases

.-5'{..
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break up into free omegons (stage 41 Why the M.P AL should cantain two
protons is explained in chapter 7.

The investigators claimed that they could distinguish between what they
called “positive” and “'negative” groups. They portraved this distinction
in diagrams by means of the following convention: “Speaking generally.
positive groups are marked by the points uf Anu being turned outward and
negative groups by the points being turned inward towards each other and
the centre of the group.”® They did not elucidate what they meant by
“positive”” and “negative” but remarked only that “‘combinations of three
or more Anu are positive, negative or neutral. according to the internal
molecular arrangement: the neutral are refatively stable. the positive and
negative are continually in search of their respective apposites. with a view
to establishing a relatively permanent union."*! The {ollowing consideration
shows that the terms signiiy the sign of the total electric charge of a group
of U.P.A.’s: the Hydrogen Triangle in figure 3.16 with four (=) and five
(=) U.P.A's has two triplets with their U.P.A.’s pointing outward even
though one has two (+) U.P.A.'s and one (=) U_P.A. and the other has
two (=) UP.A’s and one (+) U.P.A. A “positive” triplet. therefore,
cannot be one that has more (+)} U.P.A.'s than (=) U.P.A.'s. But. if the
terms refer to electric charge. then the Hydrogen Triangle should contain
two positively charged tripiets and one negatively charged triplet. The
reader is reminded that the Quark Model predicts that a ptoton consists of
two positively charged u quarks and one negatively charged d quark.
Figure 5.16 is consistent with two features of the Quark Model: it shows the
presence of three bodies in what has been identified in chapter 4 as a proton
—a Hydrogen Triangle. It aiso indicates that two bodies are “positive’ and
one is “negative,”

Unfortunately. similar considerations cannot be applied to the other
Hydrogen Triangie because diagram ¢ in figure 5.16 does not indicate
clearly whether the linear triplet is positive or negative. But since, for this
Hydrogen Triangle, the trianguiar tripiet with its U.P.A. pointing outward
must be a u quark and the linear triplet with its outside U.P.A. pointing
inward must be a d quark, it may be inferred that a is a u quark, or, more
accurately speaking. a u quark depicted after its disintegration into free
omegons. It would appear that the diagram is one showing a linear Hydrogen
Triplet (3) that was accidentally broken up by the investigators while thev
observed it. This is because. according to the investigators’ own testimony
on the appearance of free U.P.A.’s (given shortly), the U.P.A.'s are depicted
in diagram 4 as being in the free state.

Figure 5.155 shows two diferent string configurations for the proton. In
one of them, threc lines of force connect each triplet to the centre of their
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orbital motion. Tt is interpreted as follows: quarks are bound to one another
in baryons by SU(9) Nieisen-Olesen vortices extending between their
constituent omegons. The total flux emanating from the junction of the
nine vortices is 0 (mod 9). Quarks are clusters of three SU(9) magnetic
monopoles that are internally bound by Y-shaped SU(3) vortices carrying
either one or two flux quanta. The flux emanating from the junction of a
Y-shaped string is O (mod 3). Note that the trigonal symmetry of the sets
of three SU(9) strings is identical with the symmetry of arrangement of the
STU(3) strings between omegons in a free quark. This is because each quark
contributes a net flux of three quanta to the junction of the nine SU(9)
strings binding omegons together in a baryon, while each omegon contributes
a net flux of one quantum to the junction of the nine SU(3) strings binding
them in a free quark. The internal Y-shaped string structure of a bound
quark is identical with current models of baryons as three SU(3) quark
monopoles bound by Y-shaped strings.

It must be emphasized here that all drawings of groups of particles have
only qualitative significance and are not even approximately correct in
scale. This is because the micro-psi observer employs widely varying powers
of magnification in order to discern and to examine objects of different size.
Hence, he finds accurate comparison and depiction of their relative sizes to
be quite impossible tasks: *It should be specifically noted that the diagrams
are not drawn to scale, as such drawings would be impossibie in the given
space. The dot representing the Anu is enormously too large compared with
the enclosures, which are absurdly too small; a scale drawing would mezan
an almost invisible dot on a sheet of many yards square.”* Also: “It must
be remembered that the bodies shown diagrammatically in no way indicate
relative size; as a body is raised from one substate to the one immediately
above it, it is enormously magnified for the purpose of investigation.”™®
Still, Hydrogen Triangies were described as very large compared with their
constituents, a feature that is consistent with experimental evidence for
relatively small or pointlike quarks inside protons.**

DISINTEGRATION OF GROUPS OF U.P.AS

Besant and Leadbeater claimed not only that they could observe atoms
but that they could aiso disintegrate them into their constituent bodies,
and these in turn into smaller groups. until everything was finally broken
up into free U.P.ACs (or at least they could manipulate micro-psi inuges in
this wav). They stated: “The first thing that happens on removing o
gasenus atom from its “hole” or encircling "wall” is that the contained bodies
are set free, and, evidently released from tremendouns pressure. assume
spherical or oveid forms, the Anu within cach re-armanging themsclves,

o
Ao
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ABSTRACT
" MAGNETIC MODEL OF MATTER AND MIND

PHYSICAL FOUNDATION OF INFORMATION

AND ACTION TRANSFER IN THE HEALING PROCESS

Quantum imaging of magnetic monopoles, massless scalars and gravitor

Andrija Puharich, M.D., & Sharron Jacobson,Q.I.

It is affirmed that ESP exists.
Is ESP based on electromagnetic transmission?

When ESP test subjects were sealed in EM super
shielded rooms, ESP test scores rose significantly above controls:
EEG measurements were made of test subjects during such tests! 8Hz
readouts were found when ESP hits were made.

When healer and healee pairs worked together, the
healer showed an 8Hz readout which then entrained the healee's
EEG at 8 Hz. The same effect occurred when the healer and healee
were separated by a super shielded room.

When normal test subjects (with EEG readout) were
enclosed in a super shielded room, and then irradiated (randomly
and double blind) from an ELF scalar transmitter instrument placed
outside of the super shielded reoom, producing a frequency range
from 1 to 15 Hz. There was found EEG entrainment of the test
subject's brain inside the super-shielded room. This proved that

ELF scalar fields will pass through the walls of a super shielded
room. |

A dry kidney bean was placed in a healer's hand
which was then closed over it. The healer was instructed to make
the bean 'sprout'. Within two minutes a three inch sprout appeared
from the bean. This is called growth in forward time (G.I F.T.)



é} The Nature of Man

Man’'s ultimate pattern of existence and being is encoded
n his body giant macremolecular makeup whose building block unit is
BNA. Each unit of this material contains some 3.6 billion base pair
nstructions. Each of these instructions can be signalled for GO or
"0-GO action by a single ELF magnetic field pulse at an ultra-low
intensity of the order of 10"q TESLA. The two coils of the double
elix of DNA are triggered for GO , or NO-GO , at the proton cf the
resonant hydrogen bond, binding the two coils of DNA by a single
-=requency of the ELF field.
With respect to the origin of biomolecular life we will
‘review the mgterial covered in Part 2. To create such "life" requires

mly 6 atomic elements. Of course, more elements are required for

higher forms of life. Here we consider only proto-life forms. These

alements are:

Fe, Cu, Na, Cl - as catalysts
Free H, and Og - freshly electrolysed in the form, O and H

from water @8 Hz and higher harmonies.

C, N are produced by the Kervran transmutation process.

These elements in turn produce the biomolecular building

blocks of life - as already described.



Physical Foundation of Information and
: :tion transfer in the healing process.
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Then the healer was instructed to make the 'sprout'
« 'ow back into the bean. This is called growth into reversed time.
(G.I.R.T.). This was accomplished in about two minutes. EEG read-
' 1gs, as well as the scalar wave detector showed 8.00 Hz radia-
ted from the healer's hand, both in the GIFT and GIRT mode.

Test subjects working in a supershielded room were
asked to detect when a cosmic ray pulse hit a cosmic ray detector
; .d recorder housed in a separate super shielded room 0.3 miles away.
The results were highly significant statistically for precognition,
. 3 long as 120 seconds before the cosmic ray pulse hit the cosmic
1dy detector. This is proof for Time Reversal.
Many healer's hands from all over the world were
_tasured during the act of healing a patient. All bona fide healer:
showed an 8.00 Hz ELF scalar field emanating from their hands.
. Test subjects were found (starting with Uri Geller),
who could bend metals without manual contact. It was found that
ich hands put out a 7 Hz scalar field. This action affects the
rermi electron band of atoms resulting in bond weakening, or breakir ;.

3

"vme of this group could also make objects vanish (dematerialize),
3 well as teleport and materialize.

In 1972 a psychic was found, Sharron Jacobson, who
Tould look at sub-atomic quantum dynamics, i.e.,
“™mMe observed:
~) Hadrons (particularly protons) could be freeze-framed, and
closely examined for internmal dynamics, and described 3 quarks;
) Each quark contains 3 bound 'wave functions' identified as
magnetic monopoles. Also, there is an additional free magnetic
monopcle confined in the bag model (described as a 'wall of
light') of the proton;
) In the proton. were 10 magnetic monopoles (MM), matched by 10
- anti-monopoles (MM). This makes a fundamental probability set
of 10 MM coupled to 10 MM. This appears to be the basic alphabet
B of the universe. When two single protonds, at any distance apart
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communicate, they can exchange 10. messages or ~,280,000 messages.

S.J. was asked to observe the origin of a healer's
8.00 Hz ELF scalar field, and the target of that field in a patient
a) The origin of the Healer's 8.00 Hz was in his double helix

coupling-protons, which transferred an ELF scalar field to
DNA in the nucleus of the cells of the healee by resonance;

b) The target hit by the ELF scalar field was a coupling-proton
suspended between two single DNA helices which make up the
double helix.

c) Resonance between the Healer's DNA 8.00 Hz proton ELF scalar -

| field and the Heale®'s proton coupling the two DNA helices,

a local separation between the 2 helices,which triggers a
signal -~ . the messenger RNA. This produces, or releases,
a genome called RAD 6 which initiates the healing process.

An instrumented ELF scalar field generator was
designed, and placed in production, to put out an 8.00 Hz ELF
scalar field -of -strength 9 x 10 minus “Jth Tesla. It was packaged
in a wrist watch. Over 5,000 persons wore such a watch, called a
TESLAR, for a period of two years. The study was triple blind .

It was found that such an artificially generated 8.00 Hz ELF

scalar field cured 27 different organic diseases, to date.

It was discovered only two years ago (1986)
that quantum imaging observations of magnetic monopoles had been
carried out some 90 years agoc and published in London in 1895 by
Annie Besant and Charles Leadbeater. 1In 1979, a British Physicist,
Stephen Philips, analyzed the B & L observations, and drawings.

He published hi; conclusion in, "Physics Letters", 1979 stating

that he believed that they had observed magnetic monopoles and

strings (now known as super-string theory).

In our sixteen years of quantum imaging we are able
to confirm the B. & L. findings, and recognize their priority in

this pioneering work. We also concur with Philip§ mathematical
model of hadron leptons.
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CONCLUSIONS:

It is believed that MM and MM have been found ina

adron existing in a 26-dimensional state. It is believed that
MM and MM carry all the bioclogical information to create life,

rganize life for growth and repair, and to maintain health. All
-.he evidence points to the Dirac-NEHooft-Polyakov magnetic monopole
string to be the long-sought for graviton. Two proton monopole
_ystems coupled over any distance by the magnetic monopole string
produce the gravitational field. If this idea is proven, the four
‘'undamental fields can be unified out of one basic field. The
unified theory will also explain why the Universal Action Principle,
J)-, is so close to 1.

BERMUDA
_April 15th, 1988

Temple University Conference
. on Frontier Issues in Physics,
Biology, and Quantum Theory.
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FIGURES 2 a, b, c, etc.

Measurements of the ELF radiation coming

from the hand of a person.

a) Control reading on Tap Water. The time-averaged
spectral analysis shows: 1) The random ELF noise

coming from the water. 2) The inserted 8.6 Hz marker
signal (two squares vertical deflection shows a 10 db
gain. 3) The 12.2 Hz ELF signal emanating from the

USSR. All measurements taken inside of a super-shielded
Faraday Cage. :

b) ELF spectrum emanating from the right hand of a
test subject. Note sharp peaks of ELF at:

6.3 Hz

7.3 Hz

8.4 Hz
and, note that the Soviet ELF signal has wvanished.

¢) Spectral distribution of ELF fields emanating from
the right hand of a "healer" into the control water
sample. The ELF field distribution is:

3.1 Hz

6.2 Hz

7.0 Hz

7.7 Hz

8.75 Hz



Figures 3, 4, 5, 6

These figures clearly show the science behind the
Teslar watch. The main point is that it shows how
the "chip' integrates the separate ELF frequencies
emanating from the hand (as in Figure 2 (a) £b) (¢).
as well as the different frequencies emanating from
the Teslar GNoo3 watch crystal into respectively,

an 8.00 Hz E field, an 8.00 Hz B field, and finally
an 8.00 Hz impulse wave - true scalar field. The
tabulated results are shown in Table I.
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lJ, HEWLETT

PACKARD

OPERATING MANUAL

MODEL 3582A
SPECTRUM ANALYZER

Seriai Numbers: 1747A00101 to 1747A00125 and
309A00126 and greater

IMPORTANT NOTICE

This manual appiies to instruments with the sbove serisi number
prefixss. As Chenges ane made in the NETNAMeNT T ITKNOVeE Par-

formance and relisbility, the approprisce peges will be revissd to -

| WARNING I

To help minimize the possibility of slectrical fire
or shock hazards, do not expose this instrument
to rain or axcessive moisture.

Manual Part No. (3582-90005
Microfiche Part No. 03532-90055

©Copyright Hewiett-Packard Company 1978
P.O. Box 301, Loveland, Colorado 803537 U.S.A.

Printed: Mazarch 1981
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Fic. 6.44. The magnitude of geumagnetic micropulsstions of different frequencias {or
peniuda). After Campbeil (1967).

The wave that travels with speed V(1 —wiew,)t is the purc Alfvén wave
or the slow mode: the one that has the speed V{1 +w - w i i8 the modified
Alfvén wave or the fast mode.
Obayashi (1965) computed the double-hop transit time = of hvdro-

magnetic waves along a geomagnetic field line: it is defined by

T= J‘dJ/v‘,
where v, denotes the group velocity, given by

vy = Vallwian)H(1 =21,

Assuming that the plasma density distribution is given by

n = ny(a;r),
we have
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ELF COCOON CORP.

RT 1 BOX 545

DOBSON, N.C. 27017

October 13, 1986

CONFIDENTIAL REPORT

LAB REPORT ON (LORUS GNOO3) TESLAR DIGITAL WATCH

-

MAGNETIC PIEI’.Df not detectable

TASLE T
TEST I ,  TESTII
SKILLING E- FIELD \ BECX B-FIELD
DETECIOR " DETECTOR
. ‘ T ) ﬁ.' ) -
rﬁuna‘:w A. ug;-p‘%a: B '2“7:; } B. c't" A, wcz.;fpa..ﬂ
FREQUERCY : 8.00 Hz 8.00Bz | 8.00 Hz 8.00 Hz
) ‘ [}
WAVE PORM: sine wvave sine wave | impuiss vave sine vave
WRIST LOADING: gaims Q gain= 0 | gains x4 gain= 0
i
N.D. ll 910 nanotesia R.D.

The above data denctes criteria. as shown in column Test II B

the 'resiar, and safety of the Teslar.

~

, for efficacy of

We are searching to find a quartz ladies watch that will meet these criteria, as
vell as a quartz analog watch.

Andrija Puharich, M.D., LLD.
Birector of Research
x.c‘c.ol
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Figure 3-3. Sine Wave Spectrum using the HANNING Passband.

half its previous value. The smaller bandwidth allows for greater selectivity, while the
slightly changing shape is due to the discrete sampling and display technique.

g. Set the UNIFORM passband button to ON. The spectrum may appear as in Figure 3-9.

Figure 3-9. Sine Wave Spectrum Using the UNIFORM Passband.

h. Slowly change the frequency of the oscillator. The radicaily changing shapeisdueto a
bandwidth which is now less than a third that of the FLAT TOP passband. This reveals that
the UNIFORM passband should generally not be used except for measuring transfer func-
tions using the PERIODIC NOISE OUTPUT as a source.

3-61. The NOISE SOURCE.

3-62. The NOISE SOURCE is a broadband periodic pseudo random signal. When
“PERIODIC" is selected, the period is automaticaily adjusted so that one period covers one
SPAN setting and, therefore, the periodicity does not effect the spectrum analysis. When
“RANDOM’’ is selected, the periodicity of the noise source signal is extended to as much as
14 minutes. In this mode, the 3582A interprets the pseudo random signal as a band limited
white noise source. The NOISE SOURCE output may be adjusted through the use of the
LEVEL control located adjacent to it. The low impedance output (< | ohm) may be used as
a source signal for analyzing two port networks.

3-63. To see the'specxral output of the NOISE SOURCE, connect the NOISE SOURCE
output to the channel A input connector via a shielded cable with suitable adapters. Set the

313
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CHANNEL A COUPLING and the CHANNEL B COUPLING to AC. Adjust the CHAN-
NEL A SENSITIVITY controi for an on-scale display. The displayed spectrum is nearly a
uniform amplitude across the frequency axis (see Figure 3-10(a]). It is important to note that
there is energy at each spectrai point, but none in between. If a phase spectrum is observed,

the phase will be consistent for corresponding frequencies for each time record taken. Do
not use SET START or SET CENTER for making measurements using the Periodic Noise
Source within one SPAN width of 0 Hz. Instead, use the 0-START mode as this does not use
the Digital Local Oscillator and will avoid L.O. translated noise aiiasing around 0 Hz.

{a) PEMIODIC NOISE SOURCE {b} RANDOM NOISE SOURCE

Figure 3-10. Noiss Sourcs Spactrums.

3-64. To see the spectral output of the RANDOM noise source, set the PASSBAND
SHAPE to HANNING and turn the concentric control of the level switch to RANDOM.
The spectrum will appear similar to that in Figure 3-10(b). A smoother display may be
obtained by RMS averaging.

3-65. IMPULSE OUTPUT.

3-66. The IMPULSE output signal is a pulse which has an amplitude of +5 V. The period
of the puise is determined by the SPAN control settings (see Table 3-1). The repetition
period is the same as the length of the time record. The UNIFORM window shouid be used

Table 3-1. Impuiss Qutput Puiss Period.

0-25 kiz SET START
SPAN 0-Start SET CENTER
25 kMz 1.211 psec 2.441 usec
10 kHz 2.441 psec 6.104 usec
S kHz 6.104 usec 12.207 usec
2.5kHz 12.207 usec 24.414 usac
1 kHz 30.518 usec 61.035 usec
S00 Hz 61.035 psec .12207 msec
250 Hz .12207 msec .24414 msec
100 Hz .24414 msec .6105 msec
50 Hz .6105% msec 1.221 msec
25 Hz 1.221 msec 2.441 msec
10 Hz 2.441 msec 6.101 msec
5 Mz 6.101 msec - - -
1 Mz 30.6867 msec —— -
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Fig. 2 Atypial_fuaalmonuqunlmcwims-so

and 1 microscopic anisotropy (defined by squations (6}, (7)) of
k—1= 10. The colour coding is the same as in Fig. 1.

(d, = 1.7). Here d, is the fractal dimension obtaines, for exampie,
from the siope of 2 log-iog plot of the mass against the caliper
diameter. For large s (for exampie, s = 20; Fig. 15), the quai*
dwmuappunmdiﬁmmesynmappmuﬁn.
si[h:tomovermam'uuivmaﬁzydass’.wimalarger
value of d,. However, when we extrapoiate the apparent fractal
dimension to large cluster sizes we find that d, = 1.7 for ail vaiues
of 3; that is, the growth forms are quantitatively identicai,
independent of the degree of noise reduction.

Note that tip splitring aiways occurs by the same mechanism.
First a cluster grows ‘smoothiy’, without tip splitting. However,
as the radius of curvamre increases, the interface becomes
‘rough’, with both positive {outward) and negative (inward)
fluctuations. The positive fluctuarions are not significant, as they
are soon damped out; however, the negative flucruations persis
{Fig. 3). This is because, for a charged fractai object, the eiectric
field inside a singie notch is very small, and the equation rejating
the electric field to the gradient of the potentiai is formaily
identical to the Darcy law relating growth velocity to the gradien
of the pressure. Hence, the tiny notch is not likely to be fillec
in so quickly as one wouid expect if interfacial tension were
present ( Fig. 3d). The tiny protrusions oa both sides of the notch
see a much larger fieid than does the notch, so they atract mass.
The tiny notch thus becomes the terminus of a long fjore
(Fig. 3¢). A fjord is almost perfectly screened, and so is aimost
never filled in. In Fig. 3, 5 = 50. If s> 50 (less noise), then the
same tip-splitting mechanism will apply but a negative fluctu
aton (notch) will decay more efficienty: the system is les
susceptible to negative fluctuations and a fjord is formed oniy
when the cluster has reached a larger radius of curvature.

Although the asymptotic fractal dimension 4, is independern:
of s, the finger thickness W, ciearly increases with 5. Moreover
our modet explains the existence of a well-defined W,: the less
the noise, the thicker the finger (see Fig. 1). We find the quantita-
tive law:

W,=45logs+2 (2

Fig. 1 Examples of fractal structures generated when the anisotropy parameter K is heid fixed at unity, but the noise parameter 1/ s is decreased.
In a b and c 5=2,20 and 200, respectively. For ail finite vaiues of 5, we find that the fractal dimension is cqual 10 the DBM vaiue, d,y= 1.7
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These biomolecules then build up to proto-life forms which
we can photograph under optical microscope, as shown in Part 2 p.37,
Fig E. These identical forms can be computer generated and simulate
the experimental form by the Fractal geometry of Mandelbrot. See
Fig.3, p.5.

This sequence of ELF signalling (8 Hz and higher harmcnies
to 32,768 Hz); Kervraﬁ Transmutation IN VITRO ; and the usefulness of
the fractal geometry computer simulation of living forms, gives new
insights intoc the living process.

We can further extend this insight into the living process
by briefly reviewing the already cited (PART 2) experiments in
simulating sound and voice hearing in totally deaf human beings by
means of the TD instrument. |

(a) When the two circular flat electrodes carrying the

amplitude modulated alternating current are placed on the head skin of

a totally deaf person - there is no hearing of the audio information.

But - if the electrodes are fightly stroked over the skin - the deaf
person will hear linearly to the original audio - tones, voice, or
music.

(b} The "stroking” of the skin with the energized
electrodes.

It was found that the stroking of the skin chops the
carrier signal into 8 Hz (carrier) pulses. This is caused by a
half-wave rectification of the carrier leading to sonic transduction
in the skin. It is the keratin in the skin (alpha helix protein)
which is the (diode) receptor -~ specifically the protons in the alpha
helix keratin. This action on the protons encodes the AM AC half-wave

rectified signal into the true auditory pulse code of the central

-6-



	page 001
	page 002
	page 003
	page 004
	page 005
	page 006
	page 007
	page 008
	page 009
	page 010
	page 011
	page 012
	page 013
	page 014
	page 015
	page 016
	page 017
	page 018
	page 019
	page 020
	page 021
	page 022
	page 023
	page 024
	page 025
	page 026
	page 027
	page 028
	page 029
	page 030
	page 031
	page 032
	page 033
	page 034
	page 035
	page 036
	page 037
	page 038
	page 039
	page 040
	page 041
	page 042
	page 043
	page 044
	page 045
	page 046
	page 047
	page 048
	page 049
	page 050
	page 051
	page 052
	page 053
	page 054
	page 055
	page 056
	page 057
	page 058
	page 059
	page 060
	page 061
	page 062
	page 063
	page 064
	page 065
	page 066
	page 067
	page 068
	page 069
	page 070
	page 071
	page 072
	page 073
	page 074
	page 075
	page 076
	page 077
	page 078
	page 079
	page 080
	page 081
	page 082
	page 083
	page 084
	page 085
	page 086
	page 087
	page 088
	page 089
	page 090
	page 091
	page 092
	page 093
	page 094
	page 095
	page 096
	page 097
	page 098
	page 099
	page 100
	page 101
	page 102
	page 103
	page 104
	page 105
	page 106
	page 107
	page 108
	page 109
	page 110
	page 111
	page 112
	page 113
	page 114
	page 115
	page 116
	page 117
	page 118
	page 119
	page 120
	page 121
	page 122
	page 123
	page 124
	page 125
	page 126
	page 127
	page 128
	page 129
	page 130
	page 131
	page 132
	page 133
	page 134
	page 135
	page 136
	page 137
	page 138
	page 139
	page 140
	page 141
	page 142
	page 143
	page 144
	page 145
	page 146
	page 147
	page 148
	page 149
	page 150
	page 151
	page 152
	page 153
	page 154
	page 155
	page 156
	page 157
	page 158
	page 159
	page 160
	page 161
	page 162
	page 163
	page 164
	page 165
	page 166
	page 167
	page 168
	page 169
	page 170
	page 171
	page 172
	page 173
	page 174
	page 175
	page 176
	page 177
	page 178
	page 179
	page 180
	page 181
	page 182
	page 183
	page 184
	page 185
	page 186
	page 187
	page 188
	page 189
	page 190
	page 191
	page 192
	page 193
	page 194
	page 195
	page 196
	page 197
	page 198
	page 199
	page 200
	page 201
	page 202
	page 203
	page 204
	page 205
	page 206
	page 207
	page 208
	page 209
	page 210
	page 211
	page 212
	page 213
	page 214
	page 215
	page 216
	page 217
	page 218
	page 219
	page 220
	page 221
	page 222
	page 223
	page 224
	page 225
	page 226
	page 227
	page 228
	page 229
	page 230
	page 231
	page 232
	page 233
	page 234
	page 235
	page 236
	page 237
	page 238
	page 239
	page 240
	page 241
	page 242
	page 243
	page 244
	page 245
	page 246
	page 247
	page 248
	page 249
	page 250
	page 251
	page 252
	page 253
	page 254
	page 255
	page 256
	page 257
	page 258
	page 259
	page 260
	page 261
	page 262
	page 263
	page 264
	page 265
	page 266
	page 267
	page 268
	page 269
	page 270
	page 271
	page 272
	page 273
	page 274
	page 275
	page 276
	page 277
	page 278
	page 279
	page 280
	page 281
	page 282
	page 283
	page 284
	page 285
	page 286
	page 287
	page 288
	page 289
	page 290
	page 291
	page 292
	page 293
	page 294
	page 295
	page 296
	page 297
	page 298
	page 299
	page 300
	page 301
	page 302
	page 303
	page 304
	page 305
	page 306
	page 307
	page 308
	page 309
	page 310
	page 311
	page 312
	page 313
	page 314
	page 315
	page 316
	page 317
	page 318
	page 319
	page 320
	page 321
	page 322
	page 323
	page 324
	page 325
	page 326
	page 327
	page 328
	page 329
	page 330
	page 331
	page 332
	page 333
	page 334
	page 335
	page 336
	page 337
	page 338
	page 339
	page 340
	page 341
	page 342
	page 343
	page 344

