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5.

Earth

Currents.

Between the magma cathode
and the atmosphere
the thermionic
electric
charges
have to move through
either
th e ocean,
or the continental
plates.
In chapter
2 I discussed
the passage
of the charges
through
the ocean.
In this
chapter
I discuss
observations
related
to the
movements through
the crustal
rock of the continents.
This rock, apart
from metallic
veins
in it,
electrically
belongs
to the semiconductors.
This means that
it does conduct
electricity,
although
to a lesser
degree
than a metal
does.
Rock differs
from metals
only
quantitatively,
the ratio
of conductivity
is a finite
number however large,
about
20 orders
in magnitude.
However,
the difference
between
the
ocean's
water
and the continents
' r ock is qualitative:
the water
conducts
the positive
ions while the rock does not conduct
them at all.
Physically
an ion is just
as large
as a molecule,
except
that
one or
more of its
outermost
electrons
are missing
from their
orbits
as a
result
of ionization.
Among the molecules
of the solid
crystallic
rock
there
is no space for a molecule-size
ion to move through,
not even
lilowly.
In the rock free electrons
move only.
However,
rock has an
important
property
which exists
only to a small degree in water,
and to
a very small degree
in metals;
the ability
to store
electrons
to a
length
of time.
This property
is actually
the result
of the slow
propagation
velocity
of the electrons
through
the rock.
An electron
entering
the crust
at the magma surface
spends a long time,
possible
several
days,
before
it
emerges
on the
surface
and enters
the
atmosphere.
In the ocean it is a few minutes,
and in metal of the same
thickness
it would be about 15 microseconds.
The slow velocity
of electrons
in the crust
in the vertical
direction
is also a slow spreading
in the horizontal
direction
when there
is a
force
for it.
This
is one of the factors
which allows
the first
investigations
into
this
matter.
When the
electron
density
is
influenced
in the crust
by electric
forces
in the environment,
the
does not get equalized
influence
spreads
over large
areas,
but it
quickly
with the uninfluenced
areas.
This slow equalization
allows
a
potential
gradient
to develop
which can be easily
measured .
Actually
these
gradients
have
been
investigated
for
many years
as "earth
currents"
(without
finding
an explanation
for their
existence).
I
present
here an analysis
of the phenomenon which shows that
the earth
currents
are an integral
part of the Earth's
electric
system.
Another factor
which allows investigation
into this matter
is that free
electrons
in the crustal
rock behave as a liquid
in a conduit.
The
mutual repulsion
force between the electrons
is the same concept
as the
"hydrostatic
pressure"
in the liquid
which results
in a pressure
acting
evenly
in all
directions.
For the electrons,
this
could
be called
"electrostat
ic pressure".
The electrons
in the crust
are in a constant
move as they flow outward.
This,
however,
is not a free
flow,
the
molecular
density
of the rock controls
it.
A controlled
flow of
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liquids
is described
by Bernoulli's
law which states
that
pressure
in the system must be constant,
and this value is
the static
and the dynamic pressures:

the total
the sum of

where

(J is the density
of the liquid,
and v is its velocity.
According
to
this
equation
the static
pressure
decreases
and the dynamic pressure
increases
in a pipeline
where the liquid
goes through
a constricted
section.
The decreased
static
pressure
results
in suction
in an
opening on the wall of the pipeline
at the constricted
section
(Figure
5-1).
This design
is known as the Venturi
tube,
and is used,
among
others,
in carburators
and in flowmeters.

Figure

Vertical
earth currents
encyclopedia
summarizes

have been observed
and comments these:

in

the

crust.

A scientific

"Vertical
Earth
currents.
This
term is used to denote
a
phenomenon observed
chiefly
in mountains.
According
to one
interpretation
electric
currents
flow in the Earth
from all
sides of a mountain
toward the top.
No plausible
explanation
for such a phenomenon has been proposed,
and consequently
it
has the attraction
of a mystery.
It is known that when two
probes with the connecting
wire are set along the slope of a
mountain,
current
usually
flows in the wire from the lower
toward
the higher
point...
The potential
decreases
with
altitude
at a rate of 0.2 volt/km
change of altitude."
[28]

5-1
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The vertical
Earth currents
are the result
of the Bernoulli
effect
on the upward flowing
electrons
in the crust
where the molecular
density
decreases
with the elevation.
The molecular
density
is a
measure of the constriction
against
the flow of electrons
in the crust.
In a mountain this constriction
varies along the slope in such a way
that at any point it is greater
than at a point above it.
Therefore,
there is a differential
constriction
between any two points along the
slope.
Thus, it can be said that at the lower point the electron
flow
is
constricted
by the rock's
increased
density.
According
to
Bernoulli's
principle
a negative
pressure
(suction)
develops
in the
flowing liquid,
in the electron
field in this case, at the constricted
section
of the conductor.
The negative
pressure
is lack of electrons,
that is, a positive
polarity.
When this section
is connected by a
conductor to a section
above, an electron
flow results
from the upper
section
to the lower one.
According to definition
the direction
of
current is ;opposite to : the direction
of electron
flow, thus the current
flows in the wire from the lower toward the higher point.
The weight
of the mass rapidly
(non-linearly)
decreases
with elevation
because of
the usually
conical
shape of mountains.
Thus the potential
(difference) decreases
with altitude.

·,

electron

• electrons

flow
.-.-

Figure

5-2

Figure 5-2 illustrates
the application
of Bernoulli's
principle
to a
flowmeter in a vertically
upward flowing liquid or gas in a pipeline,
and its equivalent
electric
version for the vertically
upward flowing
electrons
in a mountain where the molecule densities
are shown by the
varying horizontal
distances
between molecules at different
elevations.
The large dots are molecules of the rock, the small dots are emission
electrons.
The same amount of electrons
move through the narrow gaps
of molecules at the lower point than through the wider openings above,
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thus their velocity
is faster,
their
static
pressure
is lower at the
lower point than above.
In both cases particles
of the flowing matter
flow from the upper to the lower point in the external
bypass.
·
The most significant
conclusion
from this mechanism of the vertical
Earth currents
is that the crustal
free electrons
must be in the state
of constant move in order to produce the Bernoulli
effect.
A "static
charge" would not produce a permanent current
in the wire between the
electrodes.
The electrodes
with an ammeter in the connecting
wire is
an electric
Venturi flowmeter which measures the thermionic
electron
emission of the Earth's
magma cathode.
In its
basic operation
the ammeter indicates
a current
which is
proportional
to the electron
emission
of the magma cathode in that
area.
In its actual
operation
many other
factors
influence
this
current.
These factors
can be grouped into two parts.
In one, there
are the physical factors.
The rock's molecular density depends on its
chemical
composition,
thus it
is different
for granite
than for
dolomite,
for example.
It depends also on the shape of the mountain
since the density at any point is influenced
by the weight of the mass
above.
A sentence in the above quoted observation
implies this:
"This gradient
has the same direction
and has two-fifths
the
magnitude of that derived
from the direct
measurements of
Earth
potentials
made in the mountains
of Europe."[28]
In the second group there are the electric
factors.
The crustal
free
electrons
can be influenced
by electric
forces,
like
Coulomb's
repulsion
force from a concentration
of free electrons
in the Earth's
environment.
The most impressive
phenomena of this
type are the
horizontal
Earth currents.
They have been observed for more than 100
years by world-wide networks.
Nevertheless,
similarly
to the vertical
Earth currents,
no plausible
explanation
had been proposed,
and the
large scale observations
were abandoned in the 1940-s.
I quote again
the scientific
encyclopedia:
"Discovery
of Earth
currents.
Soon after
the
first
commercial telegraph
came into use ( 1844), there appeared at
times
strange
electric
currents
which intruded
on the
telegraph
lines and occasionally
interfered
with the sending
of messages.
Because a single line was used which, when in
operation,
was connected to Earth at both ends, an additional
channel was offered for the electric
currents
of the Earth.
Close observation
of the currents
in lines
of the British
telegraph
system led W.H. Barlow to conclude in 1847 that
such currents
come from the Earth and may be detected at any
time but are usually not intense enough to interfere
with the
telegraph
service."[28]
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The most expressive
representation
of Earth currents
is a hodogram
(Figure 5-3).
A typical
recording apparatus
[30) has three electrodes:
one comon electrode
(0), one electrode
(W) at 90 km to the east of O,
and one electrode
(M) at 60 km to the north.
The potential
difference
is
measured
by galvanometers,
between
0-W and · between
0-M.
Conventionally,
the signs of the voltage gradients
are such that flow
of current
toward the north or east is positive
and flow toward the
south or west is negative.
In other words, a positive
sign indicates
that electrode
O was positive
with reference
to electrode
Mor Was the
case may be.
The hodogram is formed by joining
points which mark the
successive
positions
of the end of the vectors defining
the magnitude
and direction
of the potential
gradient,
for each hour of the day.
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A diurnal hodogram is always a double loop, a large one for the daytime
and a small one for the night-time.
The voltages
indicated
are
positive
and increasing
between both pairs of electrodes
(O-W and 0-M)
from 5:30 hours (Figure 5-3).
At 7:30 hours both voltages
reach their
maximum values and start
falling
back.
Voltage 0-W becomes zero at
10:25 and negative
afterwards.
Around 12:00 hours both are maximum
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negative.
At 15:00 hours 0-M is zero again, and so is 0-W at 15:20.
The hodogram turns now to the small loop.
From 15:20 at first
it runs
close to the large loop, but later it deviates more and more. At 16:30
both voltages reach a small maximum and then turn back.
At 24:00 hours
they are at a small negative maximum. In the early morning hours the
small loop approaches the large loop and at 5:30 it crosses it, and the
voltage continues again on the large loop,
The horizontal
Earth
currents
can be explained
in the terms of
piezoelectricity
and electrostriction,
together
with
an electric
repulsion
force which is coming from the direction
of the Sun.
I do
not discuss here the possible
origin of this force.
I only tentaiively
assume that this is a free-electron
concentration
at the subsolar
point
of the magnetosphere.
This charge concentration
exerts
a repulsion
force on the thermionic
free electrons
still
in the crust,
and because
of the very low propagation
speed of the electrons
here,
the force
transfers
to the crustal
shell of the crust.
This force transfer
is
similar
to that which exists
between the wind and the sail
of a
sailboat.
One can say that the propagation
velocity
of air molecules
in the canvas of the sail is very low ( in comparison to that in the
atmosphere),
therefore
the force
which drives
the air
molecules
transfers
to the sail.
However, in the case of the sail this force
acts only on the surface of the canvas.
But in the case of the Earth
the force acts throughout
the entire
volume of the crust because the
r ock, as a dielectric,
is transparent
to the repulsion
force which then
reaches all free electrons
in it.
There are observable
effects
of this force on the crust.
One is an
electric
phenomenon: electrification
by the mechanical stress
through
electrostric.tion.
This , is observed
as horizontal
Earth
currents.
The other is a mechanical
effect:
tides,
including
both the earth
tides and the ocean tides,
(The tides caused by the Moon is opposite
in sign:
it is an attraction
by gravitation),
While the solid crust
is transparent
to the electric
repulsion
force, a .solid metal is not,
because an electric
mirror-image
of the force develops on its surface
which counteracts
the original
force,
Ionized matter behaves similarly
in this respect
to metals.
However, if the degree of ionization
is
low, and the extent of ionization
is limited
(it is a thin layer,
for
example), ionized matter can be partially
transparent
(opaque) to the
electric
force.
In other words, the electric
force can act through
such ionized matter at the cost of attenuation.
The Earth's
interior
is partially
molten, thus it is ionized to some degree.
However, its
extent must be seriously
limited
because the repulsion
force from the
direction
of the Sun does act on the crustal
shell on the night side
with only a small attenuation.
Both the related
electrification
and
the tidal phenomena are observable
there.
The force on the night side acts from inside,
loaded from the concave side.
The strength

thus the crustal
shell
of a shell
structure

is
is
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very limited from the concave side, and it tends to br eak first
at its
apex.
In the case of the Earth this is the midnight point.
This is
why supernova
storms have their
maximum frequ enc y of outbursts
at
midnight as I discussed
it in Chapter 2. The force on the crust on the
day side is from the outside,
thus the cru stal shell is loaded from the
convex side.
The strength
of a shall structure
is maximum from the
convex side, and it tends to break last at its apex.
Therefore,
the
supernova
storms
have a minimum frequency
of outbursts
at noon.
Actually
the ebb of the tide on the day side is not only a reflux of
the ocean and the ground to their uninfluenced
positions.
The electric
repulsion
force
is active
downward, into the Earth,
thus it is a
compression.
This makes the crust and the ocean floor stronger
against
forces
from the
interior,
especially
around
the
noonpoint,
by
pre-stressing
in the opposite
direction.
The ocean floor
and the
continental
crust are in non-stressed,
or uninfluenced
state
on the
morning and evening sides,
around the 6:00 and 18:00 hours points.
Figure 5-4 illustrates
the stress
states
of the crustal
shell.
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Electrification
is another manifestation
quote the description
of piezoelectricity

of the stress
in the crust.
and elec trostricti
on:

"Piezoelectricity.
Electric! ty,
or
electric
polarity,
resulting
from the appli cation
of 111echanical pressure
on a
dielectric
crystal.
The application
of a mechanical
stress
produces
in certain
dielectric
(electrically
nonconducting)
crystals
an electric
polarization
(electric
dipole moment per
If the
cubic meter) which is proportional
to this stress.
crystal
is isolated,
this polarization
manifests
itself
as a
if
the
crystal
is
voltage
across
the
crystal,
and
short-circuited,
a flow of charge can be observed
during
loading.
Conversely,
application
of voltage between certain
faces of the crystal
produces a mechanical distortion
of the

I
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material.
This reciprocal
relationship
is referred
to as the
piezoelectric
effect.
The phenomenon
of generation
of
voltage
under mechanical
stress
is referred
to as the direct
piezoelectric
effect,
and the mechanical
strain
produced
in
the crystal
under
electric
stress
is called
the converse
piezoelectric
effect.
Piezoelectric
materials
are used extensively
in transducers
for converting
a mechanical
strain
into an electric
signal.
Such
devices
include
microphones,
phonograph
pickups,
vibration-sensing
elements,
and the
like.
The converse
effect,
in which a mechanical
output
is derived
from an
electric
signal
input,
is also widely used in such devices
as
sonic
and ultrasonic
transducers,
headphones,
loudspeakers,
and cutting
heads for disk recording •••
The
converse
piezoelectric
effect
is
a
thermodynamic
consequence
of the direct
piezoelectric
effect.
When a
polarization
P is induced
in a piezoelectric
crystal
by an
externally
applied
electric
field
E, the crystal
suffers
a
small strain
S which is proportional
to the polarization
P.
In
crystals
with
a
normal
dielectric
behavior,
the
polarization
P is proportional
to the electric
field
E, and
hence the strain
is proportional
to this field E· Superposed
upon the piezoelectric
strain
S is a much smaller
strain
to P2 ( or E2 ) •
This strain
is called
which is proportional
It
is
present
in
any
the
electrostrictive
strain.
dielectric."
[31]
"Electrostrictive
transducer.
ceramic
transducer
consists
electrostrictive
properties.
leads
to the generation
of
amplitude
of the deformation

Th~ electrostrictive
or
of a ceramic
element
having
A deformation
of the ceramic
a voltage
corresponding
to the
(Figure
5-5).
The impedance
of

fixed support

I

Figure

5-5

this type is due to the capacitance
of the ceramic.
When the
electrostrictive
transducer
is connected
to a load it may be
considered
to consist
of the
open-circuit
voltage,
the
capacitance
of the ceramic,
and the electrical
impedance
of
the load,
all connected
series.
The ceramic
transducer
is
reversible."
(32]
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In the Earth's
crust mechanical
deformation,
earth
tide,
results
in
electrostrictive
voltages.
These voltages
are picked
up by the
electrodes
of a hodograph.
The current
which develops
in the
connecting
wires is called the horizontal
Earth current.
The voltage
at any point on the crust is a function
of the rotation
of the Earth
with respect to the Sun. The hodogram of Figure 5-3 can be reduced to
its eastward and northward components (Figure 5-6).
Both graphs are of
the same form.
The graphs show negative peak voltages
exactly at noon
and midnight,
and positive
peak voltages
at sunrise
and sunset.
The
graphs are typical
sinusoid
waveforms of an alternating
current
(ac)
with an attenuation
between the day time and the night time part of it.
Actually,
for a person trained
in electricity
the hodograph itself
appears
as a Lissajous
display
on an oscilloscope,
used to measure
phase angles between two ac waveforms.
Indeed, the crustal
shell acts
as an ac generator
as it rotates
with respect
to a fixed force which
exerts pressure on a limited area.
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The word "polarization"
in the description
of piezoelectricity
does not
explain
the phenomenon itself.
It
is
literally
a superficial
description
of the fact t:hat upon a differential
pressure
a voltage
with a positive
- negative pair of polarity
appears on the surface of a
dielectric.
There has been a yague attempt to explain the phenomenon
by an assumed deformation
of the electron
orbits
of the atoms in the
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dielectric.
The mean position
of all orbital
electrons
were supposed
to move closer
to the area which became negative,
and the positive
nuclei
closer
to the area which became positive.
Also,
no free
electrons
were supposed
to be present
in dielectrics.
However, with
the discovery
of the transistor
it became known that free electrons
are
present
in semiconductors,
and all
dielectrics
are
semiconductors.
This
present
theory
explains
polarization
by
the
differential
free-electron
density
as a result
of differential
pressure
on the
dielectric.
As I calculate
in the next
chapter,
a very
little
electron
density
is required
to be present
in the crust
to account for
all major electric
effects
in geophysics:
only one free electron
for
each 10 12 neutral
atoms.
In a uniform density
crust
the electrons
are
uniformly
distributed.
(More precisely,
the electron
distribution
is
centrally
symmetrical.
The distribution
is not necessarily
uniform
radially,
but this
is irrelevant
here).
However, when pressure
is
applied
at some place on the crust
(which. is both a dielectric
and a
semiconductor),
the rock's
density
increases
and an amount of free
electrons
are squeezed
out from the compressed
volume.
Thus an
electrode
near to the surface
in the crust indicates
a different
charge
density
with respect
to another
electrode
where less or no pressure
is
applied.
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s
Figure
5-7
illustrates
the
electrode
arrangement
on the
globe.
Electrodes
0-W are parallel
with the equator,
thus before
noon W is
closer
to the noon meridian
than O.
The electrodes
are very close
together
with re~pect
to the Earth's
dimensions,
thus the voltage
they
measure
is actually
the
time-differential
(dE/dt)
of the crust's
electric
potenital
E, as the electrodes
move ahead at constant
velocity
with respect
to the stress-pattern
on the crust,
where this pattern
is
fixed
in the
solar
space.
The potential
of the crust
is
the
mathematical
integral
of the time differential.
Since this latter
one
is basically
a sinus
function,
Sin at,
its
integral
is -(Cos at)/a.
Figure 5-8 illustrates
the eastwa.rd component of the potential
gradient
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in a slightly
potential.

idealized

form,

together

with

its

integral,

the

The polarity
of the crust's
electric
potential
is in a direct
relationship
with
the electric
repulsion
force
coming from the
direction
of the Sun.
From midnight till
sunrise
it is negative,
and
from sunrise
till
noon it is positive.
This polarity
appears to be
reversing
at noon. However, this is only an artifact
stemming from the
way the measurement is being implemented.
We rotate
the electrodes
with the Earth, thus their orientation
with respect to the Sun reverses
180° at noon and at midnight.
Before noon W is closer O is farther,
after
noon O is closer
and W is farther
from the Sun.
If we were
carrying
out the measurement
from an aircraft
touching
down only
momentarily
to take samples of the voltage
at different
locations
around
the Earth,
we could orient
the electrodes
always in the
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direction
of the electric
force,
placing
the same electrode
always
towards the Sun.
Of course, we also can reverse
the polarity
on the
present
measurements at noon and at midnight which is equivalent
to
that of reversing
the electrodes.
Figure 5-9 shows this results
for
the potential
and for the potential
gradient.
The conclusion
is that
the potential
is positive
on the entire
sunlit
side, and negative
on
the entire
night side of the Earth.
The reason for these · opposite
polarites
is that the repulsion
force acts on a convex shell on the
dayside,
causing a compression,
and it acts on a concave shell on the
night side, causing an expansion in the rock's
density
in accordance
with Figure 5-4.
'
Consequently,
the influence
on the electron
densities
are also opposite
on the two sides.
One might think that the opposite polarities
result
from a pressure on the day side, and from the absence of the pressure
on the night
side.
However, the hodogram and its
eastward
and
northward components clearly
indicate
that the process is active on the
night side at a voltage level with about 1:5 attenuation
with respect
to the day side.
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The potential
and its
gradient
also
indicate
the mechanical
stress
within
the
crustal
shell
in
accordance
with
purely
mechanical
considerations.
The stress
has four maxima,
indicated
by the four
maximum values
in the electric
potential
gradient.
At the 6:00 and
18:00 hour points
there
are shearing
stresses
locally
upward before
6:00 and after
18:00 hours,
and downward after
6:00 and before
18:00.
At 12:00 hours
the stress
is a downward compression,
but it has a
morning-ward
component
before,
and an evening-ward
component
after
noon.
This stress
causes
a dent of depression
symmetrically
around
12:00 hours.
At midnight
it is an upward expansion
causing
a bulge or
protrusion
of the
surface
symmetrically
around
the
24:00
hours
meridian.

direction of
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force
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equator---
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WINTER
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If the Earth were rotating
always exactly
in the plane
of its
orbit
around
the Sun, the northward
component
of its
hodogram would be
significantly
smaller
but not
zero.
In this
case
the northward
component
would be generated
by the differential
stress
alone
which
exists
along the meridians.
In the extreme
case electrode
M would be
at the north pole,
0 on the equator,
and the electrostrictive
voltage
would be the result
of the changing
stress
on the equatorial
cruet
alone
since
the stress
is not changing
at the north
pole.
In the
general
case when the electrodes
are much closer
together
somewhere
along a meridian,
the generated
voltage
is the difference
between the
larger
potential
at electrode
O and the smaller
potential
at M.
A much larger
voltage
that the Earth's
plane
its
orbit,
and this

is generated
on the 0-M electrodes
by the fact
of rotation
is off (by 23.5°)
from the plane of
produces
a large
eastward
component
in it.
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Furthermore,
the orientation
of this rotation
is continuously
changing
over a year . Figure 5-10 illustrates
this geometry, and indicates
that
the frame of reference
of the voltages
is fixed in the solar plane . In
this frame an "electric
axis" and an "electric
equator" can be defined,
and the Earth's
rotational
axis describes
a cone around the electric
axis over a year.
The extreme cases of the voltage
vectors
are
illustrated
on the winter and summer positions.
The large eastward
component on the 0-M voltage,
and the large northward component on the
0-W voltage cause the two voltages
to behave nearly identically.
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The crust's
electron
content is a source of many other major electric
phenomena, thus changes in the electron
density
show up in them.
For
example, the geomagnetic field is generated
(according
to this theory)
by the co-rotation
of the crustal
electrons
with the Earth.
Thus,
changes in the Earth currents
result
in simultaneous
changes in the
intensity
of the geomagnetic
field.
Figure 5-11 is the "Calm day
diurnal variation
in June and December at Tucson Magnetic Observatory,
showing parallel
changes
in earth-current
potential
gradient
and
magnetic horizontal
intensity."
[30]
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Solar acitivities,
flares,
also show up in Earth current data, as well
as in geomagnetic data.
This is a more involved phenomenon, but I
attempt
here a short
explanation.
The Earth's
magnetosphere
is
generated
by the Earth's
thermionic
emission as it fills
a volume of
the space around the Earth with these charges.
The charges have a
radial
velocity
(modified by the deflecting
action of the geomagnetic
field).
The Sun is also producing a thermionic charge emission, called
solar wind or solar plasma.
The Earth's
plasma appears as a bubble in
the vast field
of the solar plasma.
The boundary between the two
plasmas is where the kinetic
energies
of the two plasmas are zero by
cancelling
their velocities
in collisions.
The radius of this bubble is about 10 Earth-radius
in the direction
of
the Sun where these particles
move toward one another.
The radius is
rapidly
increasing
to infinity
on the night side,
towards midnight,
because instead of colliding,
the terrestrial
particles
merge into the
solar wind showing no definite
border, the velocities
do not cancel in
collisions.
thus the size of the bubble is determined
by both the
intensity
of the solar
emission
and by that
of the terrestrial
emission.
When either of them changes, the size of the bubble changes.
When the Earth's
emission increases,
the size of the bubble grows, but
this
has a negligible
effect
on the Sun, even though the output
impedance of the solar
generator,
that
is,
the impedance of its
environment, changes.
However, when the solar output changes, it
has a greater
effect on the
terrestrial
generator.
An increase
in the solar output increases
the
velocity
of the solar wind, that is,
the kinetic
energy of these
particles
increases.
This results
in the decrease of the size of the
magnetospheric
bubble because the more powerful solar wind compresses
it
to a smaller
size,
increases
its
internal
pressure,
and the
cancellation
of kinetic
energies take place at greater velocities.
The
increased
pressure in the Earth's
plasma spreads in its entire volume,
thus it reaches the crust, too.
The increased
pressure
results
in a changing
electron
density,
consequently,
this change shows up in the Earth-current
data.
This
mechanism also explains
the duality
of the phenomenon in which all
solar outbursts
and sunspot activity
influence
the Earth currents
as a
magnetic storm, but not all magnetic storms has a counterpart
in solar
activity.
It is a fact that while both the magma cathode and the solar
surface are active and varying thermionic
cathodes,
the Earth-current
electrodes
sense the changes of both, but changes in the terrestrial
emission obviously do not cause visible
disturbance
on the surface of
the Sun.
The interaction
between
the solar
plasma
(solar
wind) and the
terrestrial
plasma (the Earth's
cathode emission) manifests
that these
substances
are of the same kind, only their sources are different.
The
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terrestrial
plasma
also
appears
to be different,
especially
in the
lower atmosphere,
because
it is diluted,
mixed,
with the air.
This
plasma
is further
affected
in the crust
which acts
as a filter
by
sep a ratin g the
positive
and negative
charges.
In contrast,
the
at mo s ph e r e allow s th e conc e ntration
of the positive
char g es (in the
form of th e cyclonic
storm s ) a nd a lso the ne ga tive on e s (anticyclon
e s).
The se f ea tur es mak e th e t e rr es tri a l pl asma look differ e nt to th e mor e
uniformly
a ctin g s olar
wind.
Nev e rthel e s s , th e t e rr es trial
pl asma
c a rri es a ll the ne c essa r y f ea tur es which qu a lify pl asma s:
The pr ese nc e
o f posi tiv e an d nega tiv e ch a r ges in eq u a l qu an tity
on macr os co p ic
s c ales .
I t appears
to me t ha t we have no t recogn i zed th e pr ese n ce of t h is
plasma
here because
we l i ve in it , and on human s c a l es the cha r ge
sepa r ations
a r e fa r too gr eat . Furthermo r e , t he speed an d movements of
this
plasma on the Earth
is much more compl i cated
t ha n t hose of the
solar
wind which spreads
radially
at hundreds
of kilomet r es per second.
This speed in the atmosphere
is thousands
times less,
and in the crust
it is millions
times less.
The direction
of the charge movement in the
atmosphere
(and
in the
crust)
has
an eastward
component
for
t he
n egat i ve charges,
and a westward
componen t for the positive
ones, but
both
converge
towards
the poles
where
they move upward
in na r row
channels.
Even here
the overall
linear
movement is veiled
by the
frequent
collisions
between the slow and fast particles
which result
in
a rain of scatter
in all possible
directions.
No wonder meteorologists
have failed
to see the macroscopically
radial
and constant
electric
charge emission
of the Earth .
The interaction
between
the . solar
and terrestrial
plasmas,
and the
appearance
of solar
activity
in the Earth
currents
manifest
that these
plasmas
are a medium in which the propagation
of the activity
itself
takes place.
The two plasmas are a single
medium in spite
of their
two
sources .
In this
medium the activity
propagates,
not an information
about
it,
as in radio
waves,
for example .
Thus,
when the overall
intensity
of the Sun increases,
the energy content
of the sola r plasma
increases,
and this
extra
level
of energy travels
with the velocity
of
the plasma to the boundary
of the magnetosphere.
Here it enters
the
terrestrial
plasma,
and travels
down to the magma cathode.
On its way
this
energy
increase
enters
the crust,
too,
and alters
its
electron
density
which is indicated
by the changing Earth currents
.
However~
the soil,
.the c r opland,
is a l so · part
of the
crust.
A
remarkable
conclusion
can be drawn here.
It has been observed
that
certain
aspects
of the agricultural
yield
show a correlation
with the
11-year
solar
cycle,
and especially
with
the sunspot
activity.
My
conclusion
is that
the soil's
electron
density
directly
a f fects
these
aspects
of the yield.
Since
the density
of the electrons
can be
i nfluenced
not only by the Sun, but also by the magma cathode,
it would
be poss i ble t o a r t i fic all y i n f lu en ce it , l oc a lly,
f or th e be n efit
of
the yield.
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The orbiting
Moon around the Earth
is also causing
variations
in the
Earth-current
potentials,
and in the geomagnetic
field.
The variations
in the northward
and eastward
components,
and in the -resulting
hodogram
are very similar
to those of solar
origin,
when the lunar
variations
are displayed
in lunar hours (Figure
5-12).
However,
there
are two
important
differences.
One is, that the -amplitude
of the lunar Earthcurrents
is
only 20% of the solar
one.
The other is that
the night
time amplitude
of the lunar
variation
is of the same value
as its
daytime amplitude.
These indicate
that the mechanism by which the Moon
affects
the Earth's
crustal
shell
on the night
side,
through
the bulk
of the Earth,
is not attenuated
by the ionized
magma layer
of the
interior.
This
means
that
the
mechanism
is
not
electrical.
Considering
the
closeness
of the
Moon, the
mechanism
should
be
gr avi ta tional.
N
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Gravitational
attraction
acts
in
the
opposite
direction
to
the
electrical
repulsion,
thus its effect
is that its force subtracts
from
the solar
force during
new moon at noon, and adds to it during
full
moon at midnight.
These two cases
are the extremes
in the · angular
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directions
between the two forces.
Generally,
they add vectorially
where the angle varies
between them in three dimensions
because the
plane of the Moon's orbit,
the Earth's
plane of rotation,
and the
Earth's
orbital
plane are differently
oriented.
This leads .to a rather
complicated
relationship.
The opposite directions
of the se forces, and
the difference
in their
att enuatio n through the · Earth of course have
not been taken into account in the theories
of the tides of the ocean.
This is why these theories
do not expla in, and do not predict these tides
correctly.
The existence
of Earth currents
in the view of the above described
explanation
is a significant
evidence
for
the thermionic
charge
emission of the Earth's
cathode .
The electric
potential
gradient
of
the crust manifests
that the crust is infused by free electrons,
This
discovery
immediately
warrants
an investigation
on other
possible
effects
of the crustal
free electrons .
I investigate
its magnetic
effect
in the next chapter because this makes it possible
to establish
a numerical value for the electron
density in the crust.

127

9.

Bibl io graphy

[l]

Supernovas: Quickie tropical

storms. (Science News, Vol. 107, p. 152, 1975)

[2]

Characteristics
of Meso-(3-Scale Deep Convection Over the Eastern Tropical
Atlantic, by Lee R. Hoxit. (NOM Technical Report ERL 366-APCL38, 1976)

[3]

lhunderstonns.

[4]

Electronic Engineering Principles,
NewYork, 1949)

(5)

On The Structure

(6)

Rapid Structural Changes in an Asynnnetrical Tropical Depression, by
Edward J . Zisper. (GATEReport No. 14, January 1975).

(7)

Cyclones and Anticyclones.
Vol. 5, P• 392, 1974).

(8)

Physics of the Earth, by Frank D. Stacey. (John Wiley & Sons, Inc.
NewYork, 1969).

(9)

Physics of the Earth and Planets,
Inc. NewYork, 1973).

(10)

Squall line. (McGraw-Hill Encyclopedia of Science and Technology,
Vol. 13, P• 20, 1977)

(11)

Hurricanes and Typhoons. (Encyclopaedia Britannica,
P• 58, 1974)

(12)

Astronomy and Cosmology; a OX>derncourse, by Fred Hoyle. (W. H. Freeman
and Company, San Francisco, 1975).

[13]

Space Physics, by D. P. LeGalley and Allan Rosen, editors.
& Sons, Inc. 1964).

(14)

Concise Encyclopedia of Astronomy, by Paul Muller. (Wm.Collins Sons and
Co., and Follett Publishing Co. 1968).

[15)

Atmosphere. (Encyclopaedia Britannica,

(16)

A Negative Experiment Relating to Magnetism and the Earth's
by P. Blackett. (Phil. Trans. A 245, 1952).

(Encyclopaedia Britannica,

15th ed. Vol. 18, 1974)

by John D. Ryder. (Prentice

Hall, Inc.

and Organization of Clouds in the GATEArea, by
J. Simpson and R.H. Simpson. (GATEReport No. 14, January 1975).

(Encyclopaedia Britannica,

15th ed.

by A.H. Cook. (John Wiley & Sons,

15th ed. Vol 9,

(John Wiley

15th ed. Vol. 2, 1974).
Rotation,

128

[17]

Magnetohydrodynamic Devices. (Encyclopaedia Britannica,
P• 329, 1974).

(18] MHD
...s target:

15th ed. Vol. 11,

payoff by 2000, by Enrico Levi. (IEEE Spectrum, May, 1978).

(19]

Rowland, H. A. (Encyclopaedia Britannica,

(20]

On

[21]

Electric Engineering Principles,
NewYork, 1949).

15th ed. Vol. VIII, p. 696, 1974)

the Electromagnetic Effect of Convection Currents, by H. A. Rowland.
(Philosophical Magazine and Journal of Science, June, 1889).
by John D. Ryder. (Prentice-Hall,

[22] Atmospheric Electric Field. (Van Nostrand ...s Scientific
4th edition, p. 137, 1968).

Inc.

Encyclopedia,

[23]

Tile Nature of Violent Storms, by Louis J. Battan. (Anchor Books, 1961).

[24]

Tile Redshift Controversy, by Halton Arp and J. N. Bahcall.
(W. A. Benjamin, Inc. Reading, Mass. 1973)

(25]

Electrostatic
11¥)torsare powered by the electric
(Scientific American, p. 126, October 1974).

field of the earth.

[26] A Treatise on Electricity and Magnetism, by James Clerk Maxwell.
(Dover Publications, Inc. 1954).
[27]

Jet Streams. (Encyclopaedia Britannica,

15th ed. Vol. 10, 1974)

[28]

Terrestrial Electricity.
(McGraw-Hill Encyclopedia of Science and
Technology, Vol. 13, p. 524, 1977).

[29]

Geomagnetism, bys.

[30]

Earth-Current Results at Tucson Magnetic Observatory, 1932-1942,
by w. J. Rooney. (Carnegie Institution
of Washington, 1949).

[31)

Piezoelectricity.
(McGraw-Hill Encyclopedia of Science and Technology,
Vol. 10, p. 426, 1977).

[32]

Electrostrictive
Transducers. (McGraw-Hill Encyclopedia of Science and
Technology, Vol. 8, p. 426, 1977).

(33]

(Proposed Vol. 15 and 16, Publication
of Washington).

[34]

Electricity
London).

Chapmanand J. Bartels.

(Oxford, 1940).

175, of the Carnegie Institution

and Magnetism, by M. Nelkon. (Edward Arnold Publication,

129

(35] A possible cause of the Earth's magnetism and a theory of its variations,
by William Sutherland. (Terrestrial
Magnetism and Atmospheric Electricity,
Vol. 5, 1900).
[36) Reversals of the Earth's

Magnetic Field. (Scientific

American, February 1967).

[37) Paleomagnetism of the Stomberg Lavas of South Africa, by J. s.
et al. (J. R. Astr. Soc., Vol. 7, 23, and 169, 1962).

v. van Zijl

[38) Lineation of magnetic anomalies in the northeast Pacific observed near
the ocean floor, by B. P. Luyendik et al. (J. Geophys. Res., Vol. 73,
5951-5957, 1968).
[39) The Solar System. (Scientific

American, September 1975).

(40) The Odyssey, by Homer. (Book XII).
[41) An Ancient Greek C.Omputer.(Scientific
(42)

American, June 1975).

The DynamicEarth, by Peter J. Wyllie. (Jolm Wiley & Sons, Inc. 1971).

[43] Anatomy of the Earth, by Andre Cailleux.
Publishers, London, 1968).

(Weidenfeld and Nicholson

[44] Venus: Topography revealed by radar data, by D. B. Campbell et. al.
{Science, Vol. 175, 514-516, 1972).
[45) Martian topography derived from occultation, radar, spectral, and
optical measurements, by E. J. Christensen. (J. Geophys. Res.,
Vol. 80, 2909-2913, 1975).
[46] Evidence for convection in planetary interiors from first order
topography, by R. E. Lingenfelter and G. Schubert. {The Moon,
Vol. 7, 172-180).
[47] Magnetic survey off the west coast of North America, by R. G. Mason
and A. o. Raff. (Bull. Geol. Soc. Am., Vol. 72, 1259-1266, 1961).
[48]

Variations of the Kinetic Energy of Large Scale Eddy Currents in
Relation to the Jet Stream, by s.-K. Kao and w. P. Hurley. (J. Geophys.
Res., Vol. 67, 4233-4242, 1962).

1JO

10.

Acknowledgements

lltanks are due to David c. Gilmore, a vehicle dynamics engineer, for
valuable assistance in the translation
of various physical concepts
into mathematical nx>dels. Tilese included the repulsive forces causing
continental movement; the derivation of spherical coordinates from the
vectored forces and displacements. He also provided uuch useful discussions,
proof read a part of the manuscript, and contributed the watercolor which
appears on the cover.
Quoted, cited, or otherwise
Bibliography, and identified
brackets).

referenced material is listed in the
in the text by the same number (in square

(l] is reprinted with permission of "Science News, the i;.,eekly news
magazine of science, copyright 1975 by Science Service, Inc."
[3],[7],[27),
Encyclopaedia

and Figure 3-10 (11) are reprinted
Britannica, 15th edition (1974).

[4] is copyright
[22] is copyright
permission.

1974 by Prentice

Hall,

with permission from

Inc. Reprinted with permission.

1968 by D. van Nostrand Company, Inc. Reprinted with

[28],[31],[32],
and Figure 2-13 [10] are copyright 1977 by ~Graw-Hill
Book Company. Reprinted with permission.
Figure 7-5 [37] is reprinted with permission of Blackwell Scientific
Publications Ltd. (The diagram is redrawn to metric scales).
Figure 4-8 (a simplified version of Figure 1 of [48]),
and Figure 7-6
[38] are reprinted with pennission of the Journal of Geophysical Research.
Figure 7-7 [47] is reprinted
of America.

with permission of the Geological Society

[42] is copyright 1971, and Figure 4-5 [13] is copyright
Jolm Wiley & Sons, Inc. Reprinted with permission.

1964 by

Figure 8-24 [44] is copyright 1972 by the American Association for the
Advancement of Science. Reprinted with permission. (The three arrows
are additions to the original illustration).
Figure 8-25 [45] is reprinted with permission of the Journal of Geophysical
Research. (The delineations,
shading, and the dot-dash line are additions
to the original illustration).

