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A Different Way

Kees Beukering
Dutch Mountain Research Group of non-existence
Kees@beukering.nl

Abstract: Einstein’s strategy regarding local action will be analysed and a loophole will be demonstrated.
A different method will be proposed and this alternative will be applied to the theory of relativity, aiming
to clear some of the discrepancies within science. [New York Science Journal. 2008;1(4):1-3]. (ISSN:
1554-0200).

Key words: local action; contradiction; paradox; principle; thesis; antithesis

Introduction: There is quite some controversy between quantum mechanics and the theory of relativity
and the question remains open whether and if so where the mind slipped. A good starting point for
clearing this muddle is to analyse how Albert Einstein chased quantum mechanics up a tree. The strategy
he used can be found in his article "Quantum Mechanics and Reality" [1]:

The following idea characterises the relative independence of objects far apart in space (A and B):
external influence on A has no direct influence on B; this is known as the Principle of Local Action,
which is used consistently only in field theory. If this axiom were to be completely abolished, the idea of
the existence of quasienclosed systems, and thereby the postulation of laws which can be checked
empirically in the accepted sense, would become impossible.

It is important to realise that in science the word principle (from primus "first" + capere "to take" [2])
has lost its original significance (“Scientific sense of "general law of nature" is recorded from 1802.” [3]).
According to its primary meaning a principle is the ultimate origin, source or cause of something [2]. This
origin or source takes first place and everything that stems from this root comes afterwards and can be
seen as being true. Hence there is a difference between “a principle” and “being true”. This paper will
only use this primary significance of the word principle.

Einstein defines local action by denying (from de- intensifier + negare "to say “no”, refuse" [2]) the
opposite: “external influence on A has no direct influence on B”. This strategy is based on the assumption
that local action is a principle because one can reason that if the opposite of local action would also be true
(i.e. external influence on A has direct influence on B) then this opposite would speak against a principle
and therefore contradict (from contra "against" + dicere "to speak" [2]) this principle. Hence local action as
a principle implies: “external influence on A has no direct influence on B”.

Einstein’s strategy of defining local action by denying the opposite fails if local action turns out to be
true without being a principle. In this case it would be possible for the opposite of local action to also be
true as long as this opposite avoids contradicting any principle. One can then consider local action and its
opposite as complements in the same way that particles and antiparticles complement each other without
any contradiction. In other words, defining a proposition in a complete system can be achieved by
denying the opposite because the denial of the opposite and the opposite of the opposite are both equal.
This method, though, becomes invalid within an incomplete system because the complete denial of the
opposite also includes that which lies outside this incomplete system. Hence complete denial within an
incomplete system remains undefined (from un- "not" + de- "completely" + finire "to bound, limit" [3])
and here there remains a difference between the denial of the opposite and the opposite of the opposite.
Incompleteness of a system can be caused due to failure of including its source (principle).
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A more open and logical method would be as follows: translate the idea that characterises the relative
independence of objects into a proposition or thesis. Let this thesis define local action by what it includes
(from in "in" + claudere "to shut, close" [2]), whether local action is a principle will be left open. This
way there would still be room for a counter proposition or antithesis to arise. If both thesis and antithesis
would turn out to be true, then thesis and antithesis can be considered as complements. This method
therefore demands restating local action by proposing what it actually includes instead of proposing what
it does not include. Accordingly, the first sentence of Einstein’s fragment would have to be restated as
follows:

The following idea characterises objects far apart in space (A and B): external influence on A has indirect
influence on B; this is known as the thesis of Local Action, which is used consistently in field theory.
(External influence on A has direct influence on B is known as the antithesis of Local Action.)

If one is willing to take this step backwards and let go of the idea of relative independence being a
principle one avoids the abolishment of local action. The last part of Einstein’s fragment can now be
stated as follows:

If this thesis were to be complemented with its antithesis, the idea of the existence of quasienclosed
systems, and thereby the postulation of laws which can be checked empirically in the accepted sense,
would become incomplete.

If the universe (and mind) is open enough and non-discriminating, there would be room for both thesis
and antithesis to be true. Together they could synthesize (from syn- "together" + tithenai "to place" [2])
into a paradox (from para- "beyond" + doxa "opinion" [2]) taking the scientist beyond the self-evident
opinion of relative independence.

Discussion: In 1957 Geoffrey Builder published an article in which he criticised Einstein’s interpretation
of the theory of relativity concerning the mechanism of time dilation. Builder’s critique arises because
Einstein’s explanation incorporates a homogeneous gravitational field that appears and disappears
instantaneously:

“A homogenous gravitational field appears, that is directed towards the positive x-axis. Clock U1 is
accelerated in the direction of the positive x-axis until it has reached the velocity v, then the gravitational
field disappears again. An external force, acting upon U2 in the negative direction of the x-axis prevents
U2 from being set in motion by the gravitational field.”[4]

Builder comments on this as follows:

"The concept of such a field is completely incompatible with the limited value ¢ for all velocities [...], so
that the specified field would have to be created simultaneously at all points in S' and be destroyed
simultaneously at all points in SO. Thus the principle of equivalence can contribute nothing of physical
significance to the analysis."[5]

One can see how Builder uses the same strategy towards relativity as Einstein did towards quantum
mechanics. Builder’s rejection of Einstein’s clarification is based on regarding these “spooky”
gravitational fields as a contradiction instead of a possible complement of local action, creating a paradox.
The thesis of local action is considered to be a principle and therefore automatically contradicts any sign
of its antithesis i.e. direct influence created by an “unlocal” gravitational field. Builder is unaware of the
possibility that the thesis of local action might be true without being a principle and his critique on
Einstein’s perception of relativity might therefore be based on an invalid premise.
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Conclusion: The rigorous sideways strategy of proposing a thesis by denying its antithesis (clearly
translated into words by Albert Einstein in his article "Quantum Mechanics and Reality™) contains a
loophole if the thesis turns out to be true without being a principle. To close this loophole the thesis needs
to define what it includes, instead of saying “NO” to its opposite. This method avoids forcing a self-
evident proposition into a principle (or fundament) and leaves room for a counter proposition to arise.
This non-fundamentalising way might merit further exploration.
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Development of an Ion Emitter with Hollow Cold Cathode

Djamel Boubetra
Laboratoire des Matériaux et Systémes Electroniques
Centre Universitaire de Bordj Bou Arréridj 34000, Algeria

Abstract: Ion physics forms the basis for numerous modern technologies and research directions such as
microelectronics, material research, analytics or high-energy physics.

The reason for the broad range applications of ion physics lies in the ions characteristics:

-The ions possess a mass, which makes a direct energy transfer possible to the solid atoms (flexible energy
transmission);

-The velocity of the ions can be multiplied by multiple ionisations in usual electrostatic accelerator installations.
-The ions interact also with the electrons of the target material; this reciprocal effect is speed dependent and
particularly effective, if the particle speeds are comparable;

-The ions transporting characteristics with itself, which correspond to their chemical elements, from which were
produced;

-The ions can overcome the Coulomb barrier at high speeds with the impact with the target atoms and cause a
nuclear fusion, whereby it comes afterwards to a nuclear explosion and to sending of elementary particles;

-The ions can be bundled to particle beams with high energy and impulse density and be used thus as tool for
metalworking.

Although ion physics is a basic science in the most diverse fields, it exists mostly not as independent Discipline,
but as application method within other science ranges.

The development in this area carried of some specialists, who are active in different specialist areas.

The most important sub ranges of ion physics are the ion production, the ion beam forming and the ion beam
guidance.

These aspects are gathered in the Monograph from I1.G. Brown (Aitken, 1989). In addition a number of other

recapitulate works over ion sources was published

For the sub ranges of ion physics it is characteristic that progress in this area is obtained by skill and experience
by specialists and the results in the connection a physical reason experiences. This applies in particular to the ion
source development (Domonkos, 1999; Pessoa et al. 2006). With the beam forming and guidance come more
computer simulation into the play, in order to before-compute favourable geometrical arrangements.

Because of the procedures complexity in the combustion chamber of an ion source and the sensitive dependence
of the ion source points on the kind, geometry and fuel parameters of the ion source often the task exists to
optimize parameters, to the beam forming empirically in ion physics, which we want to examine with a cold
cathode discharges.

The aim of the present studies was to obtain experimental observations about the main features of hollow cold
cathode discharge in order to evaluate its capability of generating compounds in the plasma medium, by reaction
between sputtered species from the cathode and radicals from the gas discharge.

[New York Science Journal. 2008;1(4):4-13]. (ISSN: 1554-0200).

Keywords: Ion physics, lonization process, Cold cathode, Ion emitters

INTRODUCTION

Cold cathode discharge is an independent gas
discharge, i.e. the transformation of energy in
discharge guarantees the constant reproduction
of a discharge cycles. The current-voltage-
characteristic is negative in the range of the
glow discharge. The operating tension
decreases with increasing current flow.

If not a current limiting the process of the
nuclear chain reaction in the discharge would
stop, it would come to the destruction of the
arrangement or outside operating devices.

The characteristics of a gas discharge against
to current transportation in Solid and liquid

exists in the existence of ions and electrons,
which are involved in current transport at the
same time.

The large mass difference between ions and
electrons with same charge, those on behalf
different polarity of their charges and their
different reciprocal effect mechanisms with the
electrodes  discharges lead to some
peculiarities, which we will soon represent ,
like the ionization process, potential and field
process in a gas discharge, the pressure
dependence, the influence of magnetic fields,
the extension of the ionization way, the plasma
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compression, plasma compression by magnetic
field, and the geometrical plasma compression.
At the ion accelerators investigations would be
accomplished for the reciprocal effect by ions
with solid surfaces (Boubetra, 2007).

The ion beam serves thereby as measuring x-
ray for ion metric investigations as Rutherford
bakes scattering, ion-induced X-raying and
Auger electron emission, as suggestion probe
with defined suggestion for the observation of
optical, acoustic or thermal signals, or as work
jet for the layer mixing, alloy formation and
defective generation with the ion implantation.
The application types of such plant are
determined crucial by the characteristics of its
ion source.

Interest is the service life of the ion gun in
continuous operation, the composition of the
ion beam, the amperage, the power
requirement, the charge-states of the produced
ions etc....

Under this aspect was necessary the occupation
with development of new ion source types.

Lately turned out in addition, the need to have
a low-energy ion emitter, which could be used
for various applications in the laboratory, like
layer  demolition, layer  solidification,
atomization, etching or similar surface
processing (Boubetra et al., 2007).
In addition it could dedicate oneself to
questions by employment of a low-energy ion
emitter in combination with the accelerator to
the dynamics of the energy and particle
transport by the ion bombardment of solids.
From this broad application field derived as
most important demands on the characteristics
of the ion gun:
- Cold Cathode Ion Source
- Small power conversion for the
avoidance of complicated cooling
devices;
- Small gas charges of the vacuum
installation by the ion gun services.
- High current density and probe current
density with small extract tensions;
- High service life ;
- Simple handling and optimization;
- Exclusive service with permanent
gases, predominantly with noble gases.

MATERIALS AND METHODS

Cold Cathode Ion sources are based on the
effect of the field emission (Beckey, 1971),

high frequency of a plasma (Valyi, 1977), the
glow - or hollow cathode discharge (Mingxiu
et al., 1987), or Penning discharge (Penning,
1937).

The field ion source is unsuitable for the
production of high ion stream.(Valyi, 1977), it
must to produced electrical field intensity of
10’V/em within the ionization region, e.g. in
order to ionize noble gas atoms. also with
macroscopic small distances  high service
tension is necessary, so that those power
conversion takes place essentially at the anode
needle; Although the emission current
densities are high, the total value of current is
small (nA).

In the last years were developed liquid metal
ion sources according to this principle
(Swanson et al., 1989).

Lately the microwave plasma as ion source is
used frequently. It makes possible the ions
production with small gas pressure (10 mbar)
with high emission streams.

By suitable magnet traps in the source area it
can produce very effectively multi charged
ions (so-called ECR sources (Jongen et al.,
1989))..

The sources are wusable as stationary
instruments in  the  laboratory, but
unmanageably for the meant application
domains and from safety reasons are unsuitable
for routine works.

The glow- and hollow cathode ion sources
work at high gas pressure between 0,1 and 1
mbar.

With these gas pressures the gas flow is large
by the outlet of the ion source, and the gas
charge of the vacuum systems is considerable,
a compression phase with separate evacuation
distance becomes mostly necessary. By this
vacuum-technical expenditure is unsuitable
also this type of source for the general,
uncomplicated employment in the laboratory.
The Penning sources (Fig. 1) bring with itself
favourable conditions.

With this type of source is the cylindrical
anode of the gas discharge between two
parallel to each other-lying cathodes.
Perpendicularly through the cathode metal
sheet and parallel to the anode cylinder axles,
runs a magnetic guide fields of approx. 0,1T
magnetic induction. The ion source burns with
gas pressures under 10”mbar, and related to
the discharge stream it supplies a high
emission current. The power conversion in the
source is around 10W, and the small discharge
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current is determined by the ions. Because the
electrons will be prevented from the charge
transfer in a kind magnetic case and served
predominantly only for the ionization of the
gas atoms in the source. Disadvantage of the
source is the small service life; there due to the
atomization of the cathode materials, the
function is temporally limited by pollution of
the insulators in the source and by atomization
of the cathodes. In addition the absolute
emission stream is small and can be increased
only by gas pressure increase and slightly of
the Burning voltage.

i

L\ ——lon Beam
;: @— Suction Electrode
/ \ ‘

77— Anti-Cathode

T. —— Magnetic Field

{—————Cylindrical Anode
Plasma

—1——Cathode with Hollow
Cathode

i

Gas

Figure 1. Schematic of a Penning source with axial
ion extract:

With the Penning ion source the ions are produced
in the plasma area, because the Gas reinforcement
is not sufficient for the production of the necessary
charge carriers density in the cathode fall area.

The life span of the electrons and concomitantly
their ionization probability in the gas volume are
very large by the oscillating motion between
cathode sheet metals. It is sufficient for the
maintenance of the currents conduction.

An interesting suggestion for the development
of a cold cathode ion source supplies the
Magnetron Sputtering arrangement (Fig. 2).

Discharge Domain

E-Flux lines
W e i
L S B-Flux lines
+ /
|8
% 7| Permanent
% magnet
N
e |

R

Water Cooling

Figure 2. Schema of a Magnetron sputtering
assembly. The electrical and magnetic flux lines
process is schematically represented.

As accumulation point is marked the place, which
is characterized by an intensive luminescent
appearance and can be considered as ions source for
the substrate atomization (plasma range).

It consists of a magnets pot arrangement with
a target as cover plate, which is switched as
glow discharge cathode. The environment
(recipient) or a cylindrical outer cover around
the pot magnet forms the anode, the discharge
burns already with low pressures between
5.10” and 10”mbar, whereby are possible the
discharge stream of more than 1A during a
burning voltage of 400V, The conversion
power at the cathode requires therefore a water
cooling, whereby at the same time takes place
a strong atomization of the target material.
Characteristic of this sputtering arrangement is
a circular glow fringes in the range of the
magnetic scattering field between the magnetic
poles. From also is the main part of the ion
stream  originates, which causes the
atomization of the target.

PRESSURE DEPENDENCE

With high gas pressure p the electrical field
force E must be high, so that on the mean free
path A the electrons receive still sufficiently
much energy, in order to be able to ionize gas
atoms at the collision. Thus the conditions
e L. E = e,.U; must be fulfilled for similar
discharges, where U; means the ionization
energy. From this follows the Paschen law
E/p=cte. for independent gas discharges
(Valyi, 1977), since A ~1/n ~1/p is in reverse
proportional to the particles densities and thus
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the gas pressure p. if the gas pressure becomes
small, then the mean free path of the electrons
becomes comparable with the container
dimensions. The ionization distance d is too
short for a sufficient Gases reinforcement. Z is
the minimum number of the successive impact
events of an ionization cascade for the
necessary gases reinforcement of a discharge,
then A.Z must be smaller than the container
dimensions. At a hollow cathode discharges
the gas reinforcement takes place within the
hollow cathode, and the plasma is enough into
the opening inside of the hollow cathode, how
fig.3 shows. So that the discharge conditions
remain constant in a hollow cathode on change
of the gas pressure, all cathode wall distances
to the opening of the hollow cathode must
change in the same way. i.e. the hollow
cathode would have to possess sphere forms of
the radius R = A.Z.

Figure 3. Photography and Schema of a hollow
cathode discharge.

A beaker was on the inside deflected up to a slot
with aluminium foil.

By a cover made of metal with a drilling in the
centre it became the hollow cathode discharge. One
recognizes clearly, how the plasma pulls itself in
into the hollow cathode and the cathode fall extends
itself thereby in the total interior of the hollow
cathode.

The experiment shows that actually for same
discharge parameters with pressure decreases a
sphere form volumes is necessary, its size goes
up inversely proportional to the pressure (see
Fig.4).

The exact evaluation of the experiment results
in however that even with very large volume
stills another pressure of 5.10° mbar is
necessary. The explanation for the fact
consists that the gas reinforcement runs off
particularly within a critical range in the
proximity of the plasma boundary layer.

15

—
=
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L

0 300 1000 1300 2000 2500
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Figure 4. Pressure dependence of the volume of a
hollow cathode for same discharge conditions.
As characteristic size the pressure was determined,
with which discharge under same electrical
conditions expired. Therefore small discharge
pressures require large volumes of the hollow
cathode.

Outside of this critical distance takes place
any more gas reinforcement, because then the
electrical field force becomes too small,
because of the quadratic distance laws just
from the source point (opening of the hollow
cathode). The situation is here comparable
with a counter, where the substantial
contributions  are  reached for  Gas
reinforcement because of the high gas pressure
within the range of the counting wire (anode).
In addition the ions lose energy by gas
dispersion, which is not completely replaced
by the weak electrical field close of the
cathode surface. Thus also the electron yield
sinks at the cathode. Both effects require
therefore a minimum gas pressure for a glow
discharge. If the mean free path of the
electrons and their energy gain on this distance
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is smaller than the ionization energy for the gas
atoms, it comes to no training of discharges
(ranges of high gas pressures or low field
strengths). It comes to the training of
ionization streams, however without ignition of
a gas discharge, if the anode- cathode distances
lie in the order of magnitude of the mean free
path of the electron. Loads flow, however their
current contribution is small, because the gas
Reinforcement is  missing  (obstructed
discharge). This effect can e.g. also obtain, if
one makes the mean free path comparable with
the electron distances by dilution of the gas
(obstructed discharge in low pressure: High
vacuum range). To a disruptive discharge it
can come then only by adsorption or field
emission processes due to high electrical field
strengths at the electrodes.

THE EXTENSION OF THE IONIZATION
WAY

The magnetic guide field plays a crucial role in
numerous ion sources. With electron collision
ion sources for the mass spectrometry (Ewald
et al., 1953) a magnetic field parallel to the
flux electrical lines provides for a bundling of
the electron-beam, and thus for a high yield, a
spatially fixed developing place of the ions.
With the Freeman ion source (Aitken, 1982)
the glow cathode is arranged axially in a
cylindrical anode, and an axial magnetic field
ensures for the fact that the electrons do not
arrive directly at the anode, but describe the
way between cathode and anode in cycloid
courses.

With the Calcutron-lon source (Aitken, 1982)
the electrons are emitted by a laterally
appropriate cathode and sucked through an
opening into the anode region. A magnetic
guide field holds together the electron-beam; at
the opposite side is a second heater that it
works electrically as reflector,

and contains a reserve cathode , which with
cathode break will be switched. One reaches an
increase of the electron density in the
ionization volume by the reflection of the
electron-beam. The effect principle is similar
to the Heil ion source (Heil, 1973). All
mentioned ion gun types are glow cathode
sources.

Special an efficient cold cathode source is the
Penning-source. It consists of two each
opposite sheet metals cathode, between which

is a cylindrical anode (Fig.1). Parallel to the
cylinder axle of the anode runs a magnetic
field with a magnetic induction of approx.
0,1T. An ion extracts an electron by impact on
one of the two cathodes, thus this is sucked by
the electrical field hitting perpendicularly to
the cathode toward the magnetic lines.

The further the electron departs from the
cathode, the more strongly it undergoes a
transverse attraction force through the anode,
however again decreases, if the electron is
almost free-field of the cylindrical anode areas.
Thereby is the caused drift movements by the
magnetic field converted into a circular
movement. The radius of this circular path is
everywhere large, where the transverse speed
is large. While the electron in axial direction
describes an oscillating motion, it experiences
an almost homogeneous acceleration in
transverse direction, i.e. the speed and the
elliptical radius grow. At the same time, the
focus of the rotary movement shifts, because
the circulation path speed is not constant. The
electrons go through perpendicularly to the
magnetic field lines in cycloid courses, their
radius and drift movement grow according to
the transversal accelerations. Therefore
electrons, which move near the anode ring,
possess a smaller duration of stopover than
axially led electrons; lastly they haven a large
duration of stopover and pendulum frequency,
because they move along the anode cylinder
axle. From this range on use of a Penning
discharge as ion source also the ions are
sucked.

From ]tj= q- (\l/)x g), the course radius of

one electron is approx. Ilmm with transverse
energy of 10%eV, if the magnetic field amounts
to 0,1T. Due to geometry in a Penning ion
source are converted about 10% of the
acceleration energy into transverse energy. An
electron can do unimpaired more than 100
oscillating motion would drive out, without
reaching the anode, if it developed sufficiently
axially in the cylinder-symmetrical
arrangement. Such pendulum factors are
practically also reached. This principle of the
maintenance of the gas discharge by extension
of the ionization way is used with the ion
getter pumps. They work as atomizer pumps
into the pressure range of 10*mbar inside.
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The high electron density in the magnetically
led electron-beam can be maintained only by
the fact that a part of the negative electron
charge is compensated by ion charges.
Otherwise could space charge effects bring the
entire oscillating motion to succumbing and
transform the arrangement into a stationary
circling electron gas. Actually neutral gas
atoms, which cross the way of the electrons,
are lively or ionized, whereby new electrons
develop and for ions, which contribute to the
dismantling of the electron space charge. Since
the ions have one about 10* times larger mass
than the electrons, their course radius is
already lcm with energy of 100eV. They are
affected thus only slightly by the magnetic
field and held by electron space charge and by
axial electrical field in the cylinder axle and
accelerated only longitudinal to one of the
cathodes. With the impact one of the cathodes

they are ruled out for current transport. The
discharge current, which drifts to the anode, is
comparable to the ion current. The middle drift
of the electrons to the anode is obstructed by
the longitudinal magnetic field. Since the
plasma is separate from the anode normally
potential-moderately only by the anode fall,
thus almost anode potential possesses, arises
the question whether under the influence of an
axial magnetic field the potential of the plasma
is substantially changed opposite the anode.
The Penning discharge represents an extreme
case of anisotropic suppleness of the electrons
in the plasma. Therefore the Energy spectra by
the ion current of a Penning ion source in a
measure-spectrometric  arrangement — were
compared with those a glow cathode ion
source, in order to determine the potential of
the plasma.
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Figure 5. Energie spectra of the ion current of a Penning ion source.
In a measure-spectrometric arrangement with 5 KV Argon ions from the ion source were sucked off and

analyzed with a magnet.

The mass line of the Argon isotopes situation with the same magnetizing force as those, which were produced
with a glow cathode sheet ion source with a sheet tension by 25V.
If the accelerating voltage increases to the cathode, then the magnetizing force according to the ion energy

higher around the fuel tension of the Penning ion source.
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In the Fig.5 the results are gathered.

If one applies the accelerating voltage to the
anode of Penning discharge, then appears the
Argon mass line in the same place, which is
found also with a glow cathode ion source. If
one applies against it the accelerating voltage
to the cathode, then the discharge tension adds
itself for accelerating voltage. Hence it follows
that the ions come from a range, which
possesses practically anode potential. However
due to geometry of the ion source this can be

INFLUENCE OF MAGNETIC FIELDS ON
MOVED ELECTRICAL CHARGES

If a charged particle of the charge Q with a
speed v flies to a magnetic field of the
induction B perpendicularly to the flux line,
then it experiences a Lorentz force.

parallel Movement

| =

Perpendicular Movement Total Movement

i | | , | | |2| | J ,.-'2
| Isel | | . 17|
g ||| ﬁ i

M w

c)

Figure 6. the magnetic field influence on the
electrons trajectories in an electrical discharge
While the parallel speed component to the magnetic
flux lines has the same course of electrons motion,
to the consequence as without magnetic field, the
perpendicular speed component leads to a circular
motion.
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only the plasma thread of discharge. Thus the
plasma has almost anode potential under the
conditions of the obstructed movement of the
electrons toward anode.

The mobility of the electrons is comparable by
the magnetic field in transverse direction or
still higher than those of the ions in
longitudinal direction.

The decrease of potential between anode and
plasma is still small in relation to the cathode
fall.

Thus the geometrical distance (1,2) is reduced
to the shorter distance (1.2 '), although the way
remains in its total length. By creation of a
magnetic field an electron can put larger ways
back in a smaller volume.

F = Q.(\‘/) X §) 4)

By the inertia of the mass particle m, the
acceleration remain however finite and the
inertia force (arranged radially outward )
equilibrate with the Lorentz force , from which
for the curvature radius of the circular paths
follows:
[ m.v2 )

Q.v.B

if the particle flies diagonally to the flux lines
of the magnetic field, then one can divide its
speed for the description of the trajectory into
one parallel (v,) and one perpendicular (v.i)
component.

The particle moves itself accordingly to (vy)
along the flux lines and synchronously to it
describes unhindered circular path according to
the component (v1).

The superposition of both movements results
in a screw course, how is in Fig. 6a to d
schematically represented.

To it is remarkable that the points originally

(1,2 )are
separate by a shorter space straight line (1,2'),

separated by the straight distance

the screw-shaped way however is just as long

as the original distance (1,2 ).

If the movement of the particle would consist
alone of v, then it would move on a circular
path and would not come from the place. One
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can use this effect meaningfully to the
construction of ion sources. In the following
are discussed some possibilities in principle of
the use of magnetic fields for gas discharges.
Another example of the stabilization of the
developing place of a gas discharge is the
shining distribution at a permanent magnet, if
it is used as cathode.

Fig.7 shows the observable shining
distribution.

With low gas pressures reduces itself the
shining seam, which first surrounds the whole
magnet , to a shining seam within the crossing
range of the electrical and magnetic fields.
The shining seam is appropriate thus in the
magnet centre between the north and the south
pole, where the magnetic leakage flux runs
tangential to the magnet cylinder surface ,
Before however some construction variants of
a ExB-hollow cathode are presented,
possibilities of the plasma compression are to
be discussed (Boubetra, 2007; Domonkos,
1999; Pessoa et al., 2006), because for an ion
source it depends not only on the kind of the
cathode, but on the plasma density and the
extract from the plasma range.

construction of cathode geometry, which
supplies a spatially stable developing place for
an plasma discharge, which in an appropriate
way the ions can to be extracted.

This principle of the crossed electrical and
magnetic fields should form the basis of the
which however the electrical field lines stand
perpendicularly to the leading magnet surface.

PIASMA COMPRESSION

The middle impacts number § of gas atoms
on a wall with a gas pressure P amounts to

P
0 = ——— 6
A/ 2mKT ©

Where m is the mass of the atom; K the
Boltzman constant and T the absolute
temperature.

if all atoms would be ionized, the current

density would amount to | = € - 0.

E-Field

B-Field

Figure 7. Photography and Schema of the shining
distribution around a permanent magnet as cathode
of a glow discharge.

With low gas pressures remains a circular discharge
around the permanent magnet in the centre. At this
place stands electrical and magnetic lines of flux to
each other perpendicularly.

Fig.8 shows the relation which can be
expected, and it is to be recognized clearly that
the ionization degrees in a cold cathode ion
source amounts to only little per cent.
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Figure 8.Computed emission current density for ion
guns. With a given gas pressure in an ion source a
certain number of gas atoms meets the wall of the
ion source per second and square centimetre. If one
accepts an ionization of all gas atoms, then the
represented linear connection between gas pressure
and emission stream results substantially smaller
than the neutral gas flow from the ion source
opening.

The reason for the fact lies above all in the
fact that discharge cannot be arbitrarily highly
increased, The reason for the fact lies above all
in the fact that unloading cannot be arbitrarily
highly increased, since otherwise the power
losses at the electrons would not to be
controlled, if one sinks on the other hand the
gas pressure, then the discharge geometry
changes, because the mean free path of the
discharge particles grows. if it reaches
discharge geometry, then the discharge
expires. The plasma of a gas discharge is
therefore a small disturbance of the essentially
neutral gas, which is intending for the impact-
kinetic processes of the energy transmission.
for the increase of gas discharge ion yields a
plasma compression is necessities. One can
reach these in two different ways:

By an inhomogeneous magnetic field and by
geometrical restricting of discharge.

CONCLUSION

Compared with glow cathode or HF-ion guns
the technological expenditure is comparatively
small to cold cathode ion source. Their
disadvantage is however the high gas pressure
discharge and the smaller ion yield. In cold

12

cathode ion source the Gas reinforcement is
crucial in the cathode falls range for the size of
the discharge current. It determines the gas
pressure in the discharge with being certain
discharge geometry. In the case of use of a
magnetic hollow cathode one can achieve a
compression by inhomogeneous magnetic
fields within the plasma range or a
homogeneous discharge transfer either up to
the anode. The plasma follows the Magnet
field lines in its density and direction.
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Abstract

The several composites have been studied for static dissipationand microwave absorbing materials based on
polyaniline with metallic oxides. These composites are conducting polymers have been widely used
because of their lower density as well their good environmental stability as in the case of polyaniline
(PAN). In the present work , in situ polymerization of aniline was carried out in the presence of Fe;04 nano
particles to synthesize polyaniline/Poly(p-hydroxyaniline)/ Fe;O4 (PAN/PHAN/Fe;0,) composites.The
composites,thus synthesized have been characterized by Fourier transfer infrared(FTIR) spectrophotometer
and X-ray diffraction . The morphology of these composites was studied by scanning electron microscopy.
[New York Science Journal. 2008;1(4):14-18]. (ISSN: 1554-0200).

Keywords: Conductivity, polyaniline ,poly(p-hydroxyaniline), Fe;O,, nanocomposites.

Introduction

Nowdays the conducting polymers offers a great technological application potential in several areas
[1-3], can be cited: static films for transparent packaging of electronic components , electromagnetic
shielding , rechargeable batteries ,light — emitting diodes , nonlinear optical devices , sensor for medicine
and pharmaceutics apparatus , membranes for separation of gas mixture , protection against corrosion
,conducting paint s and glues and others .The most important application of these polymers is like
radar(microwave) adsorbing materials[4].These polymers are generally prepared by adding fillers ina
polymeric matrix.One very common way, among the several methods fir preparing conducting polymer
blends or composites , is by mechanical mixing of the components[5].

Great interest has been focused on polyaniline (PAN) and Poly(p-hydroxyaniline)( PHAN) , within
the field of conducting polymers , due to important characteristics that it presents: its conductive form has
excellent chemical stability combined with relatively easy ,inexpensive and with high — yield.These blends
may combine the desired properties of two components ,the electrical conductivity of polyaniline/poly(p-
hydroxyaniline) with the physical and mechanical properties of the polymeric matrix[6-7].

We have been studied some microwave absorption properties of polyaniline / Poly(p-
hydroxyaniline)with Fe;O,4nanoparticles[8] .

Experiments
Nano particles of Fe;0, were purchased from nanotechnology center of baku state university. The
particles have an average of 10 -12 nm. Aniline and 4-aminophenol were purchased from Aldrich
chemicals.Aniline was purified by distillation under vacuum. Ammonium persulfate.
The images of nanoparticles were investigated using Philips XL30 scanning electron microscope.The
Fourier transfer infrared(FTIR , Bruker )spectroscopy was used to identified the polymer on the Fe;O4
nano particles surface.Specta were obtained in the wave number range of 400-4000 cm™. Spectra of the
polyaniline modified Fe;04nanoparticles were recorded from KBr in 1:10 (wt/wt) ratio.
HCI 1M solution(100 cm’® ) was prepared. Add 0.558 gram of aniline to solution,stir for 4 hours
.Dissolve 0.006 mol potassium persulfate (KS,0g) with 10 ml distilled water. Mix these two solutions
to start the polymerization reaction. The solution turned to dark green.Stir for 24 hours to obtain a
homogeneous solution of the polymeric matrix . The polymeric matrix is a dispersion of particle of
100-200 nm in diameter. The infrared absorption spectra of the matrix are consistent with the structure
of polyaniline .
Stir Fe;0,4 dispersive solution with sodium dodecyl sulfate / distillaed water with mechanical stirring
. A diluted solution of the PAN polymer is then mixed with Fe;O,4 solution (25% Fe;04) for 10 minutes
. The average molar ratio of the components is PAN:Fe;O4 = 1:2 . The dispersion is stable with very
small amount of precipitation . 0.012 mole (3.5gr) 4-aminophenol dissolve in the 25cm® HCI 1M
solution. Stir for 2 hours .Then , dissolve 0.01 mol potassium persulfate (KS,0g) with 20 ml distilled
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water. Mix these two solutions to start the polymerization reaction. The solution turned to dark
green.Stir for 24 hours to obtain a homogeneous solution of the polymeric matrix.The viscosity of
solution is increased.

Results and Discussion

SEM of polyaniline/ Poly(p-hydroxyaniline)/ Fe;O, nanocomposite synthesized by chemical
oxidative is shown in Figure 1. PAN/ PHAN / Fe;0, nanocomposite is very sensitive to the temperature .
Due to the intractionelectron and sample . Scanning electron micrography images were obtains from a
diluted solution of the nanocomposite particle . The white spots are Fe;O4nano particles .The SEM image
shows the presence of spherical Fe;O4 particles in PAN/ PHAN matrix, which are homogenenously
distributed throughout the composites ,which is also confirmed from XRD studies[11]. A very high
magnification of SEM image shows the presence of spherical Fe;O, particles(cenospheres ) in PAN/ PHAN
, which are homogencously distributed throughout the composites ,which is also confirmed from XRD
studies .1t is for the first time such a beautiful distribution of cenospheres is observed which looks as if the
beads are floating over the water surface . These ceospheres show a large variation in their
dimensions.Since the partices of Fe;0, are spherical in shape ,the observed porosity in these composites is
less than the other PAN/ PHAN composites .

-

igure 1. Scanning electron micrgraph of PAN: PHAN:Fe;04 nanocomposite

The crystallinity of the formed composites was followed with X-Ray diffraction(XRD) as s
function of weight percent inorganic component. Figure 2a shows X-ray diffraction pattern of polyaniline
.Diffraction of PAN: PHAN have a broad peak at about 20 = 25.92 ° | which is a characteristic peak of
PAN: PHAN (Wan et al 1994 , Wan and li 1998) . Studies on XRD patterns of PAN: PHAN are scarce in
the literature(Rajendra Prasad and Muunichandriah 2002 ) .Figure 2b shows the XRD pattern for PAN:
PHAN:Fe;0,4 (25% ). The diffraction pattern of PAN: PHAN: Fe;0,4 nanocomposite shows a peak at about
20 =26.89°112,13].
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Figure2. XRD . - spectra of
PAN: PHAN: Fe;04 nanocomposite

Figure 3a shows the FT-IR spectrum of pure polyaniline nanopolymer , where the % of
transmittance is plotted as a function of wave number (cm™) . The characteristic FT-IR peak at 1523 and
1485 cm™ are due to the presence of quinoid and benzenoid rings , respectively and are clear indication of
these two states in the polymer chain. Also , The peaks at 1176 cm™ are due to the C-N bond stretching

vibration ,respectively[14] .

Figure3a. FT-IR | 3001 | | - ; spectra of pure
polyaniline

Also,figure 3b shows the FT-IR spectrum of polyaniline-poly(4-aminophenol) nanocomposite in
presence of Fe;O, as a  ferromagnetic material exhibit new absorption peaks distinctly at
1591,1485,1382,1178 and 760 cm’ which are assignable to the presence of various metal oxides in the
composite. The broad peaks at 3200-3500 cm™ are O-H Phenolic group in the nanocomposite.
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Figure3b. FT-IR e spectra of PAN:
PHAN: Fe;0,4 nanocomposite

The effect of Fes;O, particles on the electrical conductivity of PAN/ PHAN / Fe;04
nanocomposites was studied .These data shows the low frequency behaviour of nanocomposite.The
absolute conductivity for individual samples increases as a function of frequency except for the
nanocomposite with 25 wt% Fe;04. The electrical conductivity of pure PAN/ PHAN (0 wt% Fe;04 ) has
the order of 10 S/cm. For the PAN/ PHAN /Fe;0, nanocomposite the conductivity values change the order
of magnitude.(lO'5 S/cm).From FT-IR and XRD studies , the presence of Fe;0, in nanocomposite are
confirmed[15].

Conclusions

We have synthesized new polyaniline matrix by in situ polymerization in the presence of Fe;04
nano particles .The PAN/ PHAN / Fe;O, ferromagnetic nanocomposites have been characterized by FT-IR,
SEM,and XRD techniques.This nanocomposite show crystalline nature ,whereas the PAN synthezied is
amorphous in nature . The SEM photograph of nanocomposite with 25% Fe;04 show the presence of
cenospheres. These nanocomposites are suitable materials for high technology industries . The organic
component is the hybride material have the dimention of 100-200 nm . One type of the composite is
synthesized by preparing a precursor that contains the Fe;O,4 nano particles. The composites were coated on
glass and metal surfaces by the method of layer-by layer coating of self — assembled multi layers.
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Abstract: As part of a borehole sitting programme for rural water supply in a crystalline
basement terrain 17offset Werner electrical sounding of ground conductivity profiling
with a resistivity meter SAT200 Resist 1.0 version software equipment (Terameter) were
made in Osun State, Southwest Nigeria.. The Resistivity meter SAT200 Resistivity 1.0
version software provided a rapid reconnaissance tool in identifying high conductivity
anomalies thought to be due to deep weathering and/or bedrock fissuring. Geophysical
resistivity techniques are based on the response of the earth to the flow of electrical
current passed through the ground and the potential difference between them. Resistivity
measurements are associated with varying depths relative to the distance between the
current and potential electrode in the survey, and can be interpreted quanlitatively and
quantitatively in terms of a lithology and/or geohydrologic model of the subsurface.
[New York Science Journal. 2008;1(4):19-35]. (ISSN: 1554-0200).

Key words: crystalline; basement; resistivity; sounding; aquifer; investigation; survey;
groundwater; exploration; Nigeria

1 Introduction

Water is an essential resource for human development. It is used for various purposes
which includes domestic; irrigation, industrial, power generation and recreation. The
development of groundwater resources for potable use has increased substantially over
the last two decades in developing countries as a result of rapid expansion of cities and
subsequent population explosion. Ground water resource lends itself to flexible
development and the capital cost of groundwater development when compared to surface
water is modest. However, crystalline basement complex rocks typical of the study area
in this research are relatively impermeable and have no storage capacity. Consequently,
the ground water recourse in such terrains, which are spread in Africa, is limited.
Nonetheless large numbers of water wells have been successfully developed in this area.
To ensure maximum and perennial yields it is essential that a borehole be located where
it can penetrate the greatest possible thickness of both the regolith and the fracture zone,
before hitting the fresh bed rock. A ground geophysical survey is often carried out to
locate the ground water aquifer accurately. The most commonly used geophysical
techniques for groundwater exploration is electrical resistivity. The aim of electrical
resistivity is the identification of high conductivity anomalies, normally thought to be due
to deep weathering. Such anomalies are often further investigated by sounding in order to
provide a more quantitative information on the geo-electrical profile through the
weathered zone as an aid in sitting borehole. This paper present the result of an integrated
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geophysical survey involving resistivity sounding (both the Werner & schlumberger
array) carried out in a basement area of Nigeria. The survey was aimed at locating sites
suitable for drilling of abstraction well.

2 Materials and Methods
2.1 Study Area.

The study area lies within Latitude 7° 9 N and 7° 48°N; Longitude 4° 12°E and 4028’E
in Osun State in the Southwestern part of Nigeria. The climate is subequatorial with two
peak of rainfall, first peak is in July and the second is in September. The two peaks are
marked by heavy rainfalls; the mean annual rainfall is about 1,300mm with relative
humidity of about 70%. As the humidity is subequatorial, the temperature is a times
severe with an average annual temperature of about 20°C.

2.2 Geology and Geomorphology

The area lies within the Nigeria Precambrian basement complex. The geology survey
map suggests that the basement complex in this area comprises migmatised gneisses and
granite. There are occurrences of schist and quartzite, occasionally amphybolite, gabro,
diorites; the dominant in the surveyed area is gneisses (Jones and Hockey, 1964;
Rahaman 1965). No outcrop of this rock could be seen within the villages.
Geomorphologically, the rivers and stream in the study area flow over a slightly
undulating valley the drainage could be said to be dendritic in pattern, because the stream
within the area is topographically controlled and the homogeneous nature of the
underlying rock and their resistance also relate to the drainage.

2.3 Field Measurements

The geo-electric investigation consisted of a combination of V.E.S & L.E.P. The
geological structure such as fault, joint, fracture and other water bearing structure in the
basement complex occurs either concordantly or discordantly within the host rock. A
discordant fracture is localized within the locality that is why electrical profiling and
V.E.S method favour the detection of these anomalies. Schlumberger and Werner array
configuration were used for V.E.S & L.E.P respectively. The electrical resistivity method
are based on the response of the earth to the flow of electrical current, in these method, an
electrical current is passed through the ground and two potential electrode allow the
recording of the resultant potential difference between them, giving a way to measure the
electrical impedance; the arrangement is illustrated below.

Where A & B are the current electrode, M & N are the potential electrode. The space is
equidistance and this differentiates it with V.E.S.
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AB & MN obey ohm’s law.

AV =Potential difference between any two points measured in volts
I = Current flowing

R = Resistance

is p; the resistance R is expressed thus.

Substituting R in equation (3) in (1).

AV =1/R
R= AV\I
.. R in equation (3)
AV/T=0pL/A (4)
O=VA (5)

Measurement of voltage and current for different electrode geometry are then used to
infer the sub-surfaces distribution of conductivity. Data acquired are presented in the
form of resistant plotted against electrode spacing. The curve resulting from the data
upon interpretation give thickness and resistivity of various layers.

Instrument used includes the topographical map to locate the villages, while the
geological map was used in knowing the geology and structure of the area. Hand held
high precision GPS receiver was used in determining the geographical co-ordinate of the
V.E.S points. A resistivity survey system SAT terameter model SAT200, cables,
electrodes and tape for linear measurement were used. Cutlass was used in cutting lines
for the spread of the cable. Hammer was used in driving down the electrode into the earth
surface.

Eighteen (18) vertical electrical sounding (V.E.S) locations were occupied, utilizing the
Schlumberger electrode configuration. Electrode spacing (AB/2) was varied from 1.0m to
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150.0m.Werner array was used for lateral profiling in other to locate the best possible
point for sinking a productive hole.

The VES curves were qualitatively interpreted from curve matching and computer
iteration technique using computer programme. The curve matching involved segment-
by-segment matching of the field curves with 2 layer model curves and their
corresponding auxiliary curves.

3 Result and Data Interpretation.

The result of the lateral resistivity profiling obtained were used for direct and immediate
on the spot localization of sounding point and are therefore of relevance to evaluation and
interpretation in this way. The curves obtained are shown in figures 2-19.

A total 18 VES position were occupied, depth-sounding curves were prepared for each
sounding point. Qualitative interpretation was carried out for each sounding curve using
curve-matching techniques. These provided approximate layer parameters, which were

optimized using computer iterative techniques for qualitative interpretations.

From the investigation of VES result, the curves are characterized as follows;

Unity School Ikire= HKHA,

e} § 1

- -

Appar. Resiscivivy COnesd)
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Origo Palace VES 2
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3.1 Interpretation

For unity school, drilling should reach 28.2m depth.

Olupona,based on the curve(AAA) the yield may not be reliable.

Oke-Eso-omu, drilling must reached the depth of 44.7m

Wakajaye Gbongba, drill depth should be up to 30- 35m.

Orile-owu, drilling should be up to 40m for good yield

Onibepe, drilling should be up to 40m, the point may not be reliable but averagely good
Efunle VES2, drilling to depth of 15m.

Olota VES2, drilling should be 30m or more and the presence of an experienced
Hydrogeologist during drilling is very important in order to determine when to terminate

drill depth.

Balogun ward, Oju Court Gbongan, drilling should be 15m or more to create a reservoir,
the hole should be screen properly to allow good yield.

Elesin meji VESI, drilling should be 27m or more.

32



New York Science Journal, http://www.sciencepub.org, ISSN 1554-0200

Elesin meji VES 2, based on the curve it is not advisable to drill.
Iragberi VES 2 is not advisable to drill.

Oke-Amola, Ode Omu, drilling should not extend beyond 68m; further drilling could
render the hole abortive.

4 Conclusion

For every drilling in the study area, a rotary and down the hole hammer (DTHH) should
be adopted, the weathered basement zone should be properly screen cased, the boreholes
should be drilled down to the fresh bed rock and a hydrogeologist should be present
throughout the duration of drilling.

Author for Correspondence- Orebiyi Olabisi, University of Agriculture, P.M.B. 2240,
Abeokuta 110001 Nigeria. E-mail:nuelnice@yahoo.com.
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Appendices
ST pa
No. AB/2 (m) ( Ohm-

m)

Efunle | Efunle | Fidiwo | Elesinmeji Elesinmeji Olota Olota

VES1 | VES2 VES Ves 1 VES 2 VES VES2
1. 1.00 74.14 99.29 606.11 182.15 192.30 41.76 134.81
2 2.0 46.81 58.07 414.75 154.50 164.50 43.37 137.22
3 3.0 42.04 54.33 174.72 | 89.50 90.30 39.04 120.93
4 4.0 44.93 67.15 95.17 54.10 64.10 33.82 121.26
5 6.0 48.98 77.87 104.25 | 42.70 52.70 42.70 135.65
6 8.0 50.24 75..36 73.27 29.30 33.30 50.39 117.22
7 10.0 50.24 78.50 37.60 35.70 53.38 119.32
8 12.0 45.21 81.38 90.42 31.65 33.30 67.81 122.06
9 15.0 42.42 70.89 90.13 53.01 59.00 74.22 148.44
10 20.0 50.24 50.24 113.04 | 69.08 68.20 119.52 | 138.16
11 25.0 39.27 88.36 147.26 | 78.54 76.60 127.63 | 206.17
12 30.0 64.34 64.33 176.43 | 96.51 100.50 144.72 | 193.02
13 35.0 62.80 83.73 25748 | 125.60 135.80 188.39 | 188.04
14 |40.0 140.74 | 127.88 | 208.61 | 67.86 123.15 218.24 | 253.84
15 50.0 140.06 | 186.75 | 249.00 | 155.62 221.10 202.31 | 264.56
16 65.0 288.87 | 315.13 | 262.61 | 210.08 245.30 183.83 | 315.15
17 80.0 325.00 | 367.15 | 321.00 | 294.07 262.60 260.00 | 162.50
18 100.0 314.16 | 493.87 421.04 376.40 376.99
ST (B/2(m) | pa
No. ( Ohm-m)

Onibepe | Onibepe | Iragberi | Iragberi Origo Origo Oke
VES 1 VES2 VES 1 Ves 2 Palace VES | palace Amola
2 VES2 | VES

1. 1.00 48.89 51.20 192.37 130.52 50.92 55.60 26.74
2 2.0 50.96 50.70 77.97 85.30 63.49 72.50 26.19
3 3.0 30.58 34.60 74.53 80.40 63.69 65.70 23.48
4 4.0 18.84 18.60 67.15 78.20 51.69 60.30 23.19
5 6.0 15.07 16.70 67.82 52.30 56.52 56.60 18.54
6 8.0 14.65 15.20 54.43 35.70 39.77 45.80 23.02
7 10.0 21.98 22.23 43.96 35.60 31.14 42.30 15.70
8 12.0 31.65 32.70 49.73 40.30 27.13 38.50 27.13
9 15.0 42.41 67.40 68.92 66.30 33.00 50.00 15.91
10 20.0 43.96 68.20 75.36 77.30 75.36 80.60 18.84
11 25.0 70.36 83.40 107.99 115.50 88.36 95.20 29.44
12 30.0 160.85 162.70 112.60 122.30 64.39 94.50 48.28
13 35.0 146.53 150.50 146.53 148.20 83.73 90.60 62.80
14 400 150.79 147.50 185.98 167.60 168.39 171.90 | 52.78
15 50.0 103.74 110.30 186.75 195.30 171.18 211.90 | 93.38
16 65.0 105.05 120.50 183.83 206.70 236.35 236.50 | 78.78
17 80.0 130.00 145.60 162.50 198.70 295.25 298.40 | 116.67
18 100.0 276.40 314.16 320.60 314.16 317.5
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ST pa
No. AB/2 (m) ( Ohm-

m)

Oke Eso | Onibepe | Orile Unity Wakajaye Araromi Balogun

Odeomu | VES2 Owu School (Gbongan Owu VES | Ward

VES VES VES VES 2 Gbongan

VES

1. 1.00 33.09 19.86 37.93 1310.36 | 77.55 33.16 79.81
2 2.0 51.78 31.17 35.69 653.76 37.21 28.87 83.19
3 3.0 48.59 30.50 40.13 233.42 28.67 22.93 53.24
4 4.0 44.93 28.99 45.41 155.08 27.05 21.26 4541
5 6.0 48.98 32.66 66.57 151.98 38.94 30.14 50.24
6 8.0 31.40 31.40 69.08 146.53 43.96 33.49 46.05
7 10.0 18.84 34.54 69.08 135.02 50.24 40.82 43.96
8 12.0 41.44 49.73 72.33 149.19 67.81 58.27 54.25
9 15.0 37.11 40.65 83.06 249.17 70.68 70.69 47.96
10 | 20.0 37.68 62.80 81.64 213.52 113.04 100.48 50.24
11 25.0 49.06 58.88 88.31 412.34 147.19 147.19 49.05
12 |30.0 41.82 48.26 96.33 352.56 176.94 209.11 96.51
13 35.0 54.22 62.80 125.60 | 296.40 146.53 252.00 128.67
14 | 40.0 82.44 130.80 103.01 | 449.89 155.80 278.96 140.74
15 50.0 43.58 124.45 124.50 | 373.50 249.00 389.06 311.25
16 | 65.0 70.09 236.35 131.31 | 652.79 210.12 315.13 393.92
17 | 80.0 97.50 260.00 1244.76 | 260.00 357.00 487.50
18 100.0 376.99
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Fault effect at Volumetric modeling in shadegan oilfield using RMS softwar

B,Soliemani.,H.Amiri Bakhtiar.,G,Haghparast., F.Shabani
University of S.Chamran Ahvaz-Iran

shabani.faramarz@yahoo.com

Abstract

The Shadgan petroleum oil field located in Dezful Embayment is a symmetrical anticline with
23.5Km length and 6.5Km width in the Asmari top horizon. The field trend is similar the
regional Zagros trend.The aim of the present study is to fault 3D-modeling and distribution of
fluids of the Asmari reservoir using RMS software. The computer program utilizes of advanced
mathematical and geostatical function to provide 3D insight of different reservoir properties such
as structure and geology, dynamic and volumetric fluids. Structural modeling is the first stage in
modeling procces . these stage design reservoir geometry with fault and zones. To calculate in
situ oil volume, fluid and reservoir data are input data to software. This model constructed by
help of critical limit concerned porosity, water saturation and shale ratio. Generally, with
adjustment of fault and volumes models apparent , faults effect to the petrophysical properties
quality and rate of replacement fluids of reservoir. Generally, evaluation of the reservoir, fault
effects and oil volume determination are the main out put results of RMS software. [New York
Science Journal. 2008;1(4):36]. (ISSN: 1554-0200).
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FET NI — i 2 A5 B REAT VUK B BT, RIZ 5 B REAT e B AR e 5 1 ) A
o FEXH, AP DURAERL H—Mmits, NIX—HES LG H: 78 UURSH IUR
SEERR R, SR LR T ERANATEE, —ANREEEN, S AR BRI . S8R AT T
“CEBBIAR RIS, SRR SEER AT RL A A BEAH DGR ik 20 SRR, A
XA T LS T 2 AR AR BT, AN Bl (0 AT 2 B R AN
A EIETCK

526 IF

A: SRR AL Eafb &Sy = Z(ab), A:

Pr(op=1|ca=1) = Pr(cp= —1|ca= —1) = cos’(y /2);
Pr(op=1|6a=—1) = Pr (cp=—1|c.= 1) = sin*(y /2).
T 0a= 15 ca= -1 W MHEX G0, S HBRISLE .
Pr(c,=1|L) + Pr(c,=-1|L) =1,
BT LANE 5 Ay
Pr(ca= 1) + Pr(ca=—-1) = 1, (7)
FHEPr (ca=X, op=Y) B$S % f (x, y), WIARHE (1) 0. (1) XG5 0EA, 28500
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f(1,1)-f(-1,1)—f(1,-1)+f(-1,-1) = a-b.
Jy— U7, ARPEE X, AT
D oxyfxy) = F(1,1) —f (=1, 1)~ (1, -1) +f (-1, -1).

Xy
i A H
I 2: ATRLG BRI R a fil b, X1 (D) 08 WG R,
2 XyPr(ca=X%,0p=Y) = a-+b,

Xy

SR 1 55 P 2 25 & T A B g S A S

P(ab) = —a-b.

75 LIS, 51 2 R AL (DD X FHI, @8 A &g dEs, i)
XAEE W], P EATEY] T

R L WD AS5IE T MEHG ATeCT R 52 B AR A 5

R 1R (D) 5131 KEBCSE T PR, Nnfghdie. (D558 1 #5E
T, W

B, BRGMEE Pr(ca = X, op = y) MHRAEE X&) AHE

%, HIEMRREI A IR U T A

S Ji, AR IR X g

Pr(ca=X0p=Y) = zPr(Ga:X,GFy,Gc:Z): (8)

Pr(ca=%,00=2) = ZPI‘(Gazx, op=Y, 0c=2)o (8a)
y

Pr(chb=Y,0c.=2) = 2 Pr(ca=X,0p=Y,0c=2); (8b)

f8Pr(ca=X,0p=Y,00=2) BEAEF (XY, 2), HIERIMEAGEIAME, WA
B: (FE4 &l Raab cMxy ze{l, -1}, fEEREF (x,y,2) =0, ffifF

Pr(ca=X,0op=Y) = ZF(x,y,z);
Pr(ca=x 0c=2) = ZF(X,y,Z):
Y

Pr(ch=Y,0c=12) = z:F(x,y,z)o
N (5) 3, AT EA i B 15321
C: fER&E IR ab,c, fFEREF (xy,2) =0, fif3
E@b) = X xyF(x,y,2),

XyZ

E(a,c) = Z xzF(x,Y,2),

Xyz

E(b,c) = 2 YZF(X,Y¥,2)-

XyZ

7N

=
2
&=
@]
P
N1

AR

N
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IE(a,b) — E(a,c) <1- E(b,c). 9)
(6) 2015 (9) & H DURAEER
IP(a,b) — P(a,c)] < 1+ P(b,c).
I ERATTIE B T
SEHL 2: G 1 Fldr il B v 5 DURAEE R
ZERGI 1 SR IEAHEE, M IURAERS BT AME, WE B 2 i/ f3 4510
il B VURAE X ME— i de. TINS5 mdl B 58 171 A%

4. BB KA/RAE

ISR (1) 3051 B 1 S 7 2 QAR AR, LML 5 B ) e ikag R
(=AM~ A, drill B &7 e AR R 2 218 81 ) 2 M JE I —
MW, 20 MR IR R SR P T RO R, AR M W W R 2
AR T S SERNAOE T T o e e AR i) U . fEZ MR, IRt S
DD T AOU i B, W SR AN T T o A

TAICEFER], Al B 2 VURAGEME— AT, PRI — () @ 45 0 57 7 A& dir il B A7 4L
LSV

fir il B WIHES U

Bk, ERGMFE Pr(ca=X, 0p=Y, 6c=2).

B0, MR E X153 (8) 5.
Pr(ca=X,0p=Y) = ZPI‘(Gazx, op =Y, Oc = 2)o

>=

WA, @ oa=x op =y Moe =z KF, M (8)XAFE:

PI’(Ga:X, GC:Z) = ZPr((Sa:x, = sz)/):
y
Pr(oh=Y,0c=12) = ZPI’(Gb:y, Oc =2, 03=X)o

HPUE, R AR 1) 225
Pr(ca=X,06c=206p=Y) = Pr(ca=X op=Y, 0. =2);
Pr(ch=Yy,0c=2,06,=X) = Pr(ca=X,0p=Y, 0c = 2),
(10)
MEE =B A5 (13 5 (8a) 2\ 55 (8b) 2o
1ok, M@ 8a): 5 8b) X, UL Pr(c.=x op=Yy, oc=2) =013 5feB.
N, FRATE D AR LD IR
Leid (1) 38, BCAWERPr (6, =X, op = Y, 6c = 2) W LLE LR
MA 62 =% oc=2Mop =y =AM ERLIR, B— NN Al — M
77 10) el ke B - BRI E G, AN LT BRI A 00 = x5 AEIXN AL 74k 4k
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i_i:_*AE”ZiZJﬁﬁ?'JCE‘Jﬁﬂ#E‘ - R E Ger B N LTI EHIEM BN oc = 7, 1EIXN,,
AL TGRS AN 5 G b TR B - SRR B Gy, PO Ny H T B e AR Y
ob=Y, J”\UéINE’Pﬂ%j(H‘J, FATAr PAE X
Pr(c. = z|oa = X) = Nyo/Ny; Pr(op = y|oc =2) = Nyu/Nys
Pr(ca=X%) = NW/N; Pr(ca=X,0p=Y, 0c=2) = Ny./N.
i s o R e
Pr(ca=X,0p=Y,0c=2) =Pr(ca=Xx)+Pr(oc=12z|ca=X)*Pr(cp, =y|oc=2)-

BT )G Prca=xop=y) WEMEENXNERE T H¥ME, L4 HH
Pr(ca=X, op =Y, oc = 2) FIIRAEE XA S E TP E. B2, ST —#EEX, 8)
B IRAKAT

PAEH L& 5 — R i %%F@Lﬁﬁﬁi/\ﬁﬂ%%'ﬂ SRR, HGAT I AN ilIE, 3

e TR At oa=1, GuRATIT—MlIE, WL EH A 73R HiEo, =1, GJUIH I
FIHFPIAEIE . BN T HEAG,, EﬂPﬁNlﬁ\%?EGcﬂP%ﬁ oc = LIF Gy, AN M
TAEGH AT o = 1 IR G BeZBEAGIINA T2 —, MIFEIRAER R € 3, N2
G RIS, efE =AMk R - SRR E PR UGS A lE oa = 1. oc= 1. op = LA N

Pr(ca=1,0p=1,06c.=1) = Ny/N;
WK A ca =1 oc=-1. op= 1LIMERR
Pr(ca=1,0p=1 06.=-1) = No/N;
ST, SERUERT,  WUR i i SER i HA A AN, I L iR R - R E G, ik
Go FLALENEG L Ji s W efEGHH AT A iE 00 = 1, FEGpHH 3R HE op = THIREE N
Pr(ca=1,0op=1) = (Ny + Ny)/N,
NIEE]
Pr(ca=1,0p=1) = ZPI‘(Gaz l,op=1,06c.=2),

— R, BATHT R (8) Ko

AR, {EPr(ca=X, op =Y, oc = z) KIHRAEZE X, GHIPIANEE ZRWRAT T, 1M (8) XA
A [R)— M R TE ALK G AN I R T, TR ANBEN R . S wtl, &2 n)
PLEAER Pr(ca=Xx,0op=Y,0c=2) B —FxE L. TAEMGELER: “n]Llg LG R
Pr(ca =X, op =Y, oc = 2), 145 (8) :UKAL. " IXKE, HEFABCHIZE L 55 Pt Il 1.

Bb AR, (8) FU—MEAFR, FELE AT R S AT AR AL

s, DDA TR T BRI Pr(ca = X, ob = Y, oc = 2) MR E SOG4 2 (8) b
FORIE X, (10) AHEEAKIL. TfHAae?

LML T PRI MR IO 5 S SHRs S AT R AR . BRI s
S5 — WS TR 1, BN R T RO R RG], H S s S A R AR
UUPSIBZ SIS/ IN

XTI, SRR AT
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A-B=B-A (11)
BAT o AH (1) ZCHR3E T RO Fing 2
AT (1) AL MR
Pr(c,=1,0p=1) = Pr(c,=1) * Pr(cp=1|ca=1). (12)
1 SR P AT 5 T LA 3
Pr(op=1,06,=1) = Pr(op=1) * Pr(ca=1|op=1). (13)
MAKIR 0a=1, B&Rop=1, WHAHEHHMMA B = B - AGGHilFR A
Pr(op =1, 0a=1) = Pr(ca=1, op=1), (14)

R, MR (1) e X (12) X5 (13) AR R RE, - PRk (14) X ARA KT,
FERXFECE, (1D AT,

TR, P A-B £orx “AFifES B FEERAE”, B A Fox “B H
RS A FRRRAE”, KPS (HE, WiE R A B SRR “A TR RE
i B FJERA”, WB-A FKoR “BFMKRAEM A FERAE”, KBS HA S
AT PT LAOR BRS040 236 i SIS 18 5020 SRR S0 40 (1) S R TR I SR sl S B “ A R
7 MR, TR T ) 2 R s SO AR e i — A

AR, X AN ORI R I, BT R O R RO T ZEROR S AT DL e
) KA BEA R, JF B AVFEMRIE 8, A RRAT RN A 7R ARSI S SR
R, (1) AXAMAL. FFE, A

(A-B)-C = (A-C)-B.
WA S (10) 20, WIEFFHE] (11) XA ERX. B, (10) U E AR

WESR T Hi il B (128 DD 5 T (10) 20, @il B 3 AME St 2 AR, T DURAEE X
KAME B, w L UURAE RO SRR AREN . IXFE, BT LS DURANEX S5 &0
SR G, WD SR RATFT .

R, TR R, SRS AR A KA RN, S TE GG, O A
AL CHAEARI o WURASER IS Z I AR, wlod RUAXE A 2R 07 Bo0 44 225 ] )3
FT A R ARE R o

5. —AMRIEHKIfr B

H 151 12 B AR G A S DURA A LA S 13 1 4574, 0T Bittad 70 4R
HRLEAG IS UURAZEA R LR, XA BEA RTINS R o 53— J7 1, UEBEXAN G B¢
BT (4) 3, 17 (4) KN EAIE A AATACh, RIEER T v = —oyp
BATTLAFE Pr(ca =X, T = y) T 1o = y e/l op = -y, MITITFEI
Pr(ca= X, tn=1Y) = Pr(ca= X, op= —Y), (15)
TR Z# 5] (4) 2.
RSERR Eir) @A A fa o, (15) LR AR R 223y By A e
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Wk — AT AL KRN AP S0, LB SO ESE; AT Ko E K
PN, RO RESS LA g o SRR AU — DRI IR S T 2 T0 E A
X I SOIARAN R P AR A, (R TDISRE (Y 2 Je AN = ml BE ) o

ATLER], (15) AOFANERALIT (4) sUENRA S %A AR, FAGALT X —UEW] . SR
s X AR O ST, JEAGE SRR, BAHO T BT LY 2B,
TEXVURE B EVE B AU, MRZFETT. (HE, WRA - RWWEERE TN, &
MR T NS =I5 2257, MISBERNESR “BRAEDRTAR, SRl dnd 4
ARSI AR AR P FR R i 2 7 ISR I PP AT TR 3 . SO — Al ok =
PR A (BT IRXAE S ATE AT RATRR, B AIRITND, B, SOhAT = A il
AP i AT, . RIS AT AR BR T RIS RO X R LA, RINE
B oAt HILEURN FOEBTCE, BIAIA R —ANOIR, JEIRAS REAUE W] Sk fE 148
B, B R EARYOE R O, H DR IX AN UEM LS.

6. HWiE

HMELFR, NURAZEGRIE T S F A AR, el S et i sk, W
LA IR T, L, e 70 AR LA 36 DURANSE N S, AN H — Rl “
WU FE A2 R AR R 7, I AR PARME B — A “ e h i S B e 7, SOk
PO “BHE R BIR A AL

Bell’s Inequality and Boolean algebra

TAN Tianrong
(Department of Physics, Qingdao University, Qingdao 266071, P. R. China.)
ttr359@126.com

Abstract: As it is known that classical probability theory is unnecessary for quantum mechanics, but
another problem remains to be solved: how goes it if applying classical probability to micro proc-
esses. It is sure to obtain some conclusion in conflict with quantum mechanics; or quite the reverse,
from classical probability we will reach the same goal herein as quantum mechanics? Up to now, this
problem has never been examined, and thereby the field it concerning forms a blind area in micro physics.
When the question involves the relation between classical physics and quantum physics, it is hard to avoid
going astray in this blind area. Bell’s theorem is just a typical example herein.

Despite for Bell’s theorem the proofs are varied, the same essential character remains. All of these proofs
the laws of classical probability theory, specially, the laws of unite probabilities, has used. The question
whether these laws suitable for the process that Bell consider exactly falls on the above blind area. Herein
quantum physicists obey consciously the following norm: They tacitly approve that all these laws are un-
suitable for micro processes when starting from quantum mechanics, and acquiesce those are suitable
when starting from local hidden variable theory. Bell’s theorem is just a product of such an absurd norm.
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In the proof of Bell’s inequality, the theses, which characterize, as generally believed, local hidden vari-
able theory, can be summed up as a classical expression of the spin correlation function. But this expres-
sion never leads to Bell’s inequality for the following reasons: Firstly, from it we can derive the spin cor-
relation function expression in quantum mechanics. Secondly, in the course to derive Bell’s inequality, a
proposition originating from Boolean algebra rules in classical probability theory is used unawarely.
From the above two reasons it is concluded that Bell’s inequality originates from the step applying Boo-
lean algebra rules on the non-Boolean micro event space, and it is related neither to locality nor to hidden

variables.

Key words: Bell’s inequality; locality principle; hidden variable theory; spin correlation formula; classical

probabilistic theory; probability operations; event operations; Boolean algebra; quantum mechanics
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AT DURANSE AR

R

HRRYE MR FE 266071
ttr359@126.com

WAARE: VURK A O LA P st 58—, VURMELUG HH DURA S R A i g LA 1y
FEERIOPET: B RS R T A SRR A IZ SN, DUR ST LIS 2B “ 52
BRSSP . S, 2 DUR A B A e e 5 ) DURANSE SN N ] T P, Al ez
BN R AR R IRFE, SRR b i NURAN A 5 i

YEREENAE 1970 S 09 45 I DURE BN “ SR RiGEM” AEW]. AR —A “Bea iR ” s s
DURI “ ARAHKERE. MIEBRE: 5T HPAD R TIZB G BRI arE, — AR %0
FFAE, 53— D ARILE S A R B HRFAIE, AR5 3 UL PR IE W VA 25 D UE WO P A i A B[] I
AT o SXANMUEBIASK AT LA 7S DUR 2 B SR B8, Al RS Al LU B Qi il 5y — iR iEm] 1 DURGE
Ho WYBLINMEERE , defs gt R RUONAT DUREBLE A, B¢ T A CTEM SR . b
UERTZ LB HE R, HOARE R T AN IEAN L T E, R At i e AR D7 TR AT T
4k

ABBOREA MR AR N VURASER G T —Fofr e T, s i 7 B LS h i 2 /34
W, IR VURI TARSCS A I R il DURASERIL T sl E s B i 55 87 022 10 A e e 2
ANERIL T “mERB AR, Xl iR VURASES “RAs R i i,

BRSNS VR TARSE 5 K2 ik A B 55, < 8 A e Ml sBdi i « DURASE S UR 2 S 2200
MEhie, HEEMERERIIEC.” K MR REENEN. (KA ORI L MR P A
18 SN 5 A SR IX AN 2 e 2 R Ko RItL, BRI gt T 45 DURAE UK
TERR T T 22 SR AS 8 s (R AN B 45 X — 2R A S i — 22 0 AT R B 2R 42 T T 1 A1 R
AREE SR o

[New York Science Journal. 2008;1(4):47-56]. (ISSN: 1554-0200).

KW VURAEEN; ZERIe; diial; SR 3 « A, et R, RATEMe; A
IR AMIR A BERIZSRIN; S

ik

Ell

7 CDURARZEX S5 RARED 30, BATEM 7 R A e B,

SEFE 1 BT Fa

A: X TARE AL Eafb KMy = Z(ab), f:
Pr(cp=1|ca=1) = Pr (op=—1|ca=—1) = cos(y /2);
Pr(cp=1|ca=—1) = Pr(op=—1|ca= 1) = sin’(y /2),
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LA IR M A R A e X

Pr(ca=X, op=Y) = Pr(ca=X) - Pr(cp=Yy|ca=X), (1)
AT BLA L BEAH G BR £ 28 AR ik 5
P(a,b) = —Y xyPr(ca=x, op=Y), (2)
XY
19 th 1 5 B A A 2
P(ab) = —a-b.

TP 2. DURAEEL
IP(a,b) — P(a,c)] <1+ P(b,c).
AT LB F] (2) XA A
B: (FE4yE i Raa b cMxy ze{l, -1}, fELEREF (x,y,2) =0, fiifF

Pr(ca=X,0p=Y) = ZF(x,y,z);
Pr(ca=X,0.=2) = ZF(x,y,z);
y

Pr(Gb:y, (SC:Z) = ZF(x,y,z)o

MRAEIX A E B RATAF I G828 —, fERLEAAE T, QMR it 58 1 ) ikig
A, IS 2 SR8, T RO B AT OC s i) 52 U3 i 0 21 B OG A3ke 20 ,
DURANZE I BEAR RN R I 28 S 18 P (SR IE S A 2R B AN E ot 7, B
LR B IE G, i B AT R k.

AR E T — Wl A A NTeAS H DURE R

2. DURBIRMR

DURAS DR e 2R 0 S i e 5 FH 2B —Fh i — 4L A Bk e LB e . XN N T

AT RS — X P T R RS S, nT U R 4518

I. 7ESHI A A Rz Easm—4iicE A AR, v DU e 36— AN s~ 10 B igdEady a1
B o MR AN 710 FELED T 9] IBEE 1ol PRI R 45 8, BIAEAE pR 3L

ca = A(a,A), , = B(b,A).

. ERARE RN (RS E A T2 A, Al SRR ks p(L) =0,
1§15

%, jA p()dL = 1 UH—1k);

%, T ARIERETHED, HPr(el) = jrp(x)dxo

L AT RAER—XT 1 “ B CHRE Rk
P@ab) = [ A@») B2 p()di

N BATACL 1 =R T DURANSES, 5% DUR HE S I AN Ao
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e, ML LR 1 = —op, ATRK
B(b, %) = —A(b, %)
TRBTHE N A LA Rk
P(ab) = —IAA(a,X)A(b,X)p(k)dko

S ER XY € {1,-1}, &AM T4
Iy ={reA|lA@ L) =x A, 1) =y},
R 11 my 753
j 0 (W)d% = Pr(ca=X op = Y).
T (xy)
F
J.F(X:y
FEARBE AR A L, 153
f A(a, ) A(b,1) p(R) dA = ZI Aa, %) A(b, 1) p (%) dh.
A Xy  *T(xY)
g (2) K.
Hk, s RkacEZ ez e {1, -1A N A —T 4
rxyz ={reAlA@2)=x, A, L) =y, A, \) =z},

A(@,A)AD,A) p()dA = Xy Pr(ca=x, op=Y).
)

T g
Pr(Ga:X,Gb:y,GC:Z) =I p(7\.)d7\.o
rxy. 2
MR AR 43 R ot
A)dr = A)da,
pr( ) ij,y,z)p( )

M ETH i A FRATAS 3

Pr(ca=X, 0p=Y) :2Pr((5a=X,Gb=y,Gc=Z)o 3)

[FAE, A5 115 2]
Pr(Ga:X,GC:Z) :Zpr(Ga:X,Gb:y,GC:Z); (4)
v
Pr(Gb:y,GC=Z)ZZPF(Ga=X,Gb=y,GC=Z)o (5)

HEES pO) =0, TATH
Prca=x op=y,00=2) = [ p(dr = 0.

Iy, )
kT g A B
T, AL IR A BUeH T (2) N5 B ARl 2, M ()5 B nf L
DURARZES, FRIBATM L LF NS H T DURARZER,
WAVER], Prif “wElfaA s B N T JURBTZ LM ML, RIUhATEL IR, il
IR I LAREST HH DURANGE S, WLERDy e & (2) X5, (HE, b T30 (2) L
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B, SEAATRE A EEe” X — AN CE A E AR, (2) T B EA R
B sas e L5550 25 1y = —op £33, A B I i DANE SR8 IS A A 2] XK,
M UURUE B )il “ DURA G S8 7)1 2EAHE” BRI S DUREEE, i “(2)
XEMEBIEGI S ET JIEAME” FAmIE, w3 1074 Q) X587 % M%, Wik, 1.
HATNEZ B e T DURA G AU RO E 41 B B, A SR e Zi & (2) K. Bk A1
Hase: DURM TAESERs BN IER T

C: fimdl B 5&ET J1EAHE.

DURZ T LA H DURERE, 2Pt B O AR W R

B, BOAW: I 1A N 2 S B, SN EEA SR T AN G MR
Ko MU, TS SR (s SN BEAS 2 B AR S HR RRE, AN 2 o bk J B
MIRFAE . DRI, 25 HY I 1ART N e A — I SR 1 “ e ik AR e # e 7, 2 s A gl it
PRI T NG MRS 0 — PR R EES, 17 DURENE B N X — R RS Ml — e “ e
AR E IR T .

5 M UURMAB R BRI 3 S DURASE AR, — AR T ), SH— A2 T 4
B, HA By B BN, i AR SN B, Ahse aBa BB AN H T A S
M, R, ARsEpr b3 DURAE GBI 2] (2) 20, M iriE ) 2] 2RI =

P(ab) = jAA(a,x) B(b,%) p(A) d1,

HFBRLE A ik at, GEPEU A 2L T 5 SR RERHHER) A, ) B(b, 2) Bl p(1) =4
AL
M TP AR, JURTI T DURE R,

B S TS IR AR ot T AL, DA LT U,
RS T REEIA, 4758 NS5 VU RS 3R St ST, S IEE ST 18 09318,
53 A UZE A, ), B(b,A) B p () =N BREALE LRI, 7 AR B SR K B
MBI B SR R S i

3. RN DUUR 52 B UE B

RIF RPN RKE P EASANLE 1970 45385 45 HIOX DURE BRI “ B iseny” uEm. A STk
2 TP KT Prca=X, 1 =y) Mm@, —NERIETJ2EERME, 59— AR e e
EIRIRAIE, ARG DUR e BRI UE B U 45 SR Uk B P9 AN iy AN BE R B e o 3X N UE B AR ]
DL R VUK E B AR, AITEYEAS AN LA B it o — @42k i 17 DURE B, RN 2 — 2 1E
YeRg A Janie s, AT SCFRUA KRB A AHET, A K2 EHIAGEZ AL . 125K
1, WEANRZBEFZ 97 REGE . AT FHLERE @ e R S, A AE N ko= n
T
B, YERE AR INUE B Hb S H s AN A 5K
Pr(ca=x) = 1/2, (6)
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Gl
Pr(ca=X,th=Y) = Pr(ca=X, cp=-Y). (7
MIEA A, A (D) XS ar A 1858
D: X TAEEBALN Faflb AHKMy = Z(ab), f1:
Pr(ca=1,1=1) = %sin2
T & AR A0 T DL BT ) 27 IR I PR i L
HR, R AN, W e AR R B A A3 A58 W LS ELTR AN
Ga=X0p=VY,60=2, Ta=X,Tp=Y,Tc =2
MR AL, JERS EIX MR G BRI S (X, y, 2, X, Y, 2), FEN A SRR 25 Y -
Pr(ca=X, tp=Y’) = Z(x, Y, ;X ¥, 27 )o

T

o

N[

EEP??%Z RoRRly, z, ), 27 e {1, -13KAl.
T

H e 5206 S 1 = —op, HUA X = X, Y = -y, 27 = —zitf, dERS NS (X, y, 2, X, Y,
DY AANFE K BT I
E: M EEPLMEafMb, FAEKREMEXY, X,y 2), 1#15

Pr(ca=x, wp=-Yy) = z X, Y, z; =X, -y, -2).

XA A 20 FH DA I 5 4ok e A BV RO R AU P 8
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Abstract: It is pointed that Bell had two understandings for himself work: Firstly, the hidden vari-
able theory that he applied for deriving Bell’s inequality keeps the operating rules of classical prob-
abilistic theory wholly intact, but he regarded it as the general local hidden variable theory. Secondly,
in Bell’s work, the promise actually deriving Bell’s inequality is not the one that Bell regarded as the
character of local hidden variable theory.

In 1970, Wigner gave “the most concise proof” for Bell’s theorem. It replaces the spin correction
function in the concerning expressions by a joint probability. His thinking is firstly deriving two
propositions about this joint probability, one expresses the properties of quantum mechanics; the other
characterizes local hidden variable theory. Afterwards, he summed the proving Bell’s theorem up as that
these two propositions cannot hold true simultaneously. By means of such a proof Wigner could have re-
vealed Bell’s theorem in its true colors, but he believe that it proved Bell’s theorem in another way. As
viewed from physics, Wigner just misunderstood his proof as a result of the preconceive ideal from Bell’s
theorem. The reason why his proof is simpler is merely because that he used two faulty promises, and
thereby has not any merits examined from mathematics.

Prof. Zhang giren in Beijing University gave a new proof for Bell’s theorem, which wholly removes the
unnecessary part in the former proofs, and rewrote Bell’s outcome in the following form: Bell’s inequality
manifests locality principle and quantum mechanics spin correlation formula indicates “correlation at a
distance”. This proposition makes Bell’s inequality separates from hidden variable theory.

The first person who took objection against Bell’s work is a France physicist G. Lochak. He pointed out
that Bell’s inequality is resulted from classical probability theory and has nothing to do with locality. This
conclusion is of great importance. But Lochak has never distinguished between the laws of probability
operations and those of event operations. Therefore, though he has pointed out that Bell has applied the
formulae in classical probability theory in the process deriving Bell’s inequality, but he has never demon-
strated that the vital step in this process is to apply the laws of Boolean algebra to non-Boolean event
space.

Key words: Bell’s inequality; classical probabilistic theory; Wigner; Zhang Qiren; G. lochak; locality
principle; hidden variable theory; Boolean algebra; spin correlation formula; probability operations; event
operations
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HE A SO 5 R A ARSCAA IR DR 22 ). X7 T ) I AR T R 25 22 JTTHIT 500 41 AR P 4 KA 1))
Wi, PIAN SCHR A ) AN ] (0 s 7 1) 45 5L, b T SC 52 2% 5 B B SCAR 4k 2RI R i T s I TR SCA A 42, T2,
DRI AR 2% 45 A B A N 0] PR 2 e 79 ke b, 28 T4 BRIy ok T T i Rl 9 A 32 S A I, o B U £
ke S S R 2 IR SR S 3 19 tHEZER, T EARRE A2 2 I B Y A AE IR SO R R
ANTRI ) AR PR B RIAS [ R 4 L 2 - U £0:5% 1 BT SC Ak BT 1 245 A S i 1) s i), TR 0, 5 800y N RS T 1) S8 4 7
KAAT AT AEIACRF T A5 I b R R RN 28T A2 T AN [R] R 45 S AR SR AN 20 AN T 221K 3
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VKR SO A IR TSSO N A S 2 BRI A IR B R A I A 2 1R 2 R Oy e i S
O SOk R .
IR ] b [ ARSI SO IRARE I 2 e DT AT A T 2

515 %2 BRUYrE UG 7Y 5 DR A R RE A e S AR PSR R Ot 2 B A AT b A IR T
FRENIE AOZ AR R, ] el i R 4800 S K i AL AR O R 45 BT, b [ 1) 56 Bt
BATE AW, XTI AN S BB WA I A DR R ISR ILAE IH ] B
AR TR AR W <Hyge>AE b A eI T RYE DS 3, R R IR S 2
A7 LA T A D B AN O R B AE R, DUR SR 2, 2 DA R A
7 (e e W 2 v S VAW | G S 5o A N1 A S St [ DS e W K 2 W LK (B
FEMIRAE EOR, BB FABIEMET#IE B TR A BORAE IH T B Ja . AR B, b 7 S o6 bt
M B 22 85k, JLF-#RE K B ARG MR AT . SO A2 SCE R s 5y e, B 7 4
SR TR IRAT TUARF 5 24 I (R A 2 e SR R DA R 22 (18 13 2l AT AT R AR R 5% o
PET L PRL B AR R AU R o, DO AR A S A R B R AR S S
G I 2 B, 2@ AE Be EUF SIS0 5 sede Bl — BobE ik at 2 B, i H A
AT A 138 A SRR AR G S S 2 R AR DU R IE S Rz B R AT At AR oy
G BERENU) 1 BE B 2OE AT S0 A JE A A RO (B B S BRI T TR ANRENR? A
A T 28 ST AR B A TR AN 8] (18 K8 4 D5 2ORIA T 2 T3 SN MABAT TR AN AR IR R vy A Q5L 4t
B Aberge P, BOAHIE b SR R R IE AL ARG B AR 1 I AN R K S 4 D75 53X
AT g 5 A 4 S SR 22 R i 27 AN A AR RN Y B, AR B, P (R TH b R L2 19 AL
Je 21 WA 46 PG 7 B 50 H AR 5 | B BA R A B0

1. AP 2SRRI

Hh R 2 SRRl T 2,500 F AT AL

(A). 4LF(551 -- 479 BC), ¥k v SO IR B T AR IR, HZEE A RAM. A K
AR DT R IUAEAR P 58 BRI < S 22> <R TE> . <i >t L 7 22 A2 B id s L1 10
A AL o BARM T ERNEEANRZE: "TAANMZEANE D, IEWRIEN—
o DT AT N N NGZ LR Ay, KA, &, AFESEARE". 7 Kb AZE=
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BE—4A . FHAE TR N DA R, DR, T A 10 N M T 2Ry 03 38 7 ek DL B A RN A%
R, RH H AR BE RSN B AT I . L P8 T “NEE R B EAZ T, “AN
ReRIEN, AREARIR R3S NBAET], —UI# 244 B BEEIRMNE T ORT), B,
RN E T2 ERILT, B R2a sy, » 2 NI s, 52 a2 R, aiEA
REAL _EAERL". 22, FLr = rhots AU 25 PP A7 N e T JEVARRIA T 2 AN Al @B 1)
HED), AT A 47 B d i B A R A b S A e i T B RE . IH P A& 7E 1949 “E 2
BT, AN SBE I IE T B BE b A R SR IR 4 SO AR T . S5, BTl A
R ) T AR R AR T R SEARRIAT o) R ERIL T I B4 “ S kA5 2k
B, I TS B0 AR 271 2 T 5 B (1 38 A SR RO 18R L R R T2 ik TH o 8 P 4R 40
INEER TS

(B). ZfESL TR, iIH HE I K25, &7 (K4 571 - 471BC), flupk T8 #kdha.
A 1y REVAR A6 B SO P2 AR T BRI . At SR KO SRR S e o BRI A R
R N R = BUIR A A AR F AT AR S e R L bR S i R A, 22— . KRR i T
N A% DV 2 1 Z AR AT RS e AR BRI SE o 55— i, A A — AL af IR 3
“TCNTIYR™, M B AR At T 100 "TC Ao A",

KL FLTHE)E 100 2 4E, B RE ¥ & 1 (K4 372-289 BC)P! 4k &1 547 1 L1 11 AR,
S 75 (= W vz 4 W T R A 13 R0 X 1 o4 N e 1 5 0 = €57 51 i S S 1177
b NG R AR A H [ 2 AR I 2R B IR B T
REIATE 200 4F, Bl CITFaA7E S 2 h EALHG . 7E16 3 Lok (566 - 486 2 [ BC) L4l 11
WA M E R WSV "EE, R, Wb E SR SR
B AN R B R R N RS ) " 5 R B RE 2L O A Bk A A SR A
"o ZIFE/A TG 230 — 630 E 0], EAE R AL, KL 400 A HE AR 4ok
Mo NI AEE 2 KR E R . SRBAREZ 2IE Y &S] . AATTARAS 08 0 2R/ A4 B
CLAE A T 2 10 SR T T v AN A 358 10 45/ 8 5 1 IR R ¥ 38 /<.

FAT IR B4 2 T LRSS V2 8 ALHE, e R & A R R0 75 2 (B2, A
Bleg AERAT R Jovk N EF @ AC BRAN RS A = A, DA A 3 A0 B R A5 e g 2 L Fn i 4 1
Y, IR S DAL R E 4 " AN ZA TR, " AN AZ IR AR A R s, " AN
HBNAZIE O FEAR" o g5, 78 10 a5 IR T G, LT 205k, 2 TR = E w4 A1
—E, B ARRETE ) =R —AE”, 2 JE s R 2 SO B R e A 4 AR SR AR
fEAAAT A .

(C). 7EALTFIIR, ZRJE EFI ORI IR T, WA e R 71044 SR SERR 486 B O A
FIET G I S — ANk £ PR T30, 24 i T AR A0SR A AR 70 17 30 0 (10 e 5 ol 5 A A AR b 2 7
TEEWAE A E B, &A1 B A 5 80 1 3, i ol /D N1 35 80 R+, 0 & g
BRHCZIF BT [ i N SN L T A% L e A I Bk ST T [ AbA T AT A
HH AW EEN B B X7k gois B I IIBIE A — AN e o R 22 LK T - B £
BTG — P i, AN R B S B AR S R s . A2 ) s L — IR
SR A B H AT TR T2, S Fh 22 Ul 2 IRE 2 ok e ik 1. A8, — /N R Kl 4 3
KA T SEPLE OO B R Rk 1 5 1 e b nT DRV 22 1 ) i AT 1 A 3 I IBUA ER
75 5, LAE A 30— (K R G 4 1T vA [ 22 R & el &

AE AL IR, K 22 BN AR A A T 3T 3 10 1 i, S LA e N 8 78 40, B B T AR b
JE AR R A T R BT K B R I T A BN B R SR, 2 R e B 4A HUR I AR TR AR
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(KIPUZR AT AR AE LU, DRI, A3 AR St B PR AT U BE S e A3 AT 2 M 2,
P ARt i = B R A48, AR 7R ot o DR R BARAIRLS:, oy
BB B2 S A R A A At =F, T SRS o] SR R SR F) IR T 2 1 A P —
JE MR T LTI de, LU LR REAT H o, B, A8, 11 A A ke 25 DA o, o [
AR 2E A TR S B AR AR SR B AR B 2 DA AATT 2 T DAME Ot 25 R R
MAREAARE. L7 AR A Z 5 AN SRR AT Bl wIB0A T 2 A 45 3 A2 M
ARG V7 EE 0 AT R TAE P KRG YRRy — g (R E ) 45 RS LTk, L
BT 1A R NG L T B R IR RN, T B ARB AN B, Ak
B GORE AR BIEARA R RO RE. b, e By 00k 25 5 705, FT 8 S0
v [ BV RBRNIE 248, A0 3 3 ) w2 2555

(D). BN UH EAE A TCHT 221 48— 5, 2000 245K, Kgi— 1 Eil@ rr &l A
77 IR N, BT T R RO S SRR e 28 R e B LTI AE T K1
PR b AL S BOHE ST ME LA S8 v AR (AT R S e g 57 [ DA bk, — HL 5
BRI AT ARSL N RN, O G TSI SR IR A Bl e A e e SR (R B, 1E R A s
A, 28 i HORE I G AR R R AR R U, A R B R T e X
IE2 2 A QT n] 2 I0TR AE FAGE6 (1 i DR 5 H ) B oK (R B s B b 4T
ik L R AR GOR A AN AT RESAT I3, U R E LR S EUA . P T 2R HIZ8h
AU EE AT AR R R SC R 0, 3R YRR S, TGS TR )55 R S5 IR il 21
IR VU AT T e AN 75 SRS Tl 0 55 R P S A A5 AP 2 SR R ) Tz
R BB B YERE ).

(E). &1, 377 AR s ARAEAG AN IR 3, 103X 5 AR B REAS AR K 1 i da, J06 s AT 5 AT
FEE XML L 710 <Z > P 2 SERAE A BURAT IR LA DA DR R A AR S0l Ry s A
BN B A <G 2> [ Fh 2 T H CARSK I firis DLBEIRE X 3 AT A< Sy 2> 1 4k 7
AWe? e M By 0 7 PR AR AR ) 0 B, B A A AR S8 A, A Y ] (10 288 RS2 55 B
A BT, VAR 283, F 2o iR O QWA XD 55, T R AL (R R M 10 47 08 B A F)
A7 N 55 A < By > SR e RIS R P AT IR 3 20 o) N i U0 s B L iR S 0 ) 27 ) A
TEAAR.

T S AU ARSI EAE< S o> b 7e 0 IR HOR T B @S 1 AU B 22 B AR
FHEAS A B YE. <He>rp (hE D EEGE IR R AL X tmy N K frie. 25 ]V F 2l
AR T (M ] 2 28 AR AR DO T <2 > IR 2025, AT IAS SWF S0 R L R HAR R R 55 N
At SRS A 2 TRl I 22 5%, B, AT SRR B AU AL 5 i IR N
TE AR B A B SO 3 B T < B G > FNHL 22 1 SAE X s TH op LR MR AR 25 vk
EZ(ON PSRN s Al ISR S D 3

(F). ZEIH AR B AN ER o 7B 132 W15, TH ST ABaA i S SCERAh, st B 4 0, D R
A AU IR A A REE I 5 AR G A ey B e LA, IHERR > TAIANE T2
FRAEFA57 N AT DU PAANE, TR AN 937 X P B F OB 22 T 88, 4 ARy
T AR G AR R CBART R AT AL T AT B S SRS LR RN
RFIVG Tl “TUE T A L

(G). AEIHH [, =2t 224 (K 30E AN FR A 2o 3 345 (1 ik i 2 - I+ L2
AT 7 IR 2 A B SR AL H I, A 58 iy 2 AR U R i B T, R 2 i sy
fLd T8, PRI, 2 AR AR = AR e T (R AL R 61 3 R
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(H). B4 HA2RNRETT I FEE 147 AR IIIATRE T NATEERIZ R 6
FEHARCRIAT O LT AR BEA IHA 2 F AR, B TR, DA AT D38 SR v 2 AT
BRGNS T B Kl FA I 2 32 93 9 i 1) BB DRI 5, A W vl (gt <, L 2
B GRE MERZ X AMRRF A,

(1). 3072 AR R AR At b SR B SO I BAT 2P S, SOEA R AR R =
W, A7l 2 T 2028, — )l A & TS AR A6 I 5 SO el e, DA i B
TG AN IS L, TV o P 3 2 A 0 7 [ R R BB UE. 3B H 0 R4y 1 M 38
WY R Rz . Bl NN R R S T ok, ASPEXERS” LS, YA A
AN 2 TA) 316 TE i R R A SR ORI L ) A S AR 22 SO X ISR LA H [y S rp i3 B
7 11 SAEAE A 58 S IR I,

dn BB A, IH R SO B Z AR A 2E P il B VE 2 A5 B, IR RN R
SSCN B T REARANE E AR T AT M S S XS 5, 2 “Wr K ™, iR dm 22N
57 ARSI AL TH AR THEACE A 0 B Q&R A B AR, MR P A 4
PSS Bl 2 RS RV (10 vty SO RO g S SCRaR. AL, vt AR RV g AT 7 sl 2
AT 1N MRS B A5 1 R 8 DX 7

B E 2, AEIH P E, AN A KB ORGE— [ h R B £, —ADMEALAE4 R
G B4 B AL NRETE, g SIE PRI REIE SO, X P 2 5F BUA U =& P4 &
JRR) AL R R A 2 LT SRR A — Fforf LATE D (1 SR ASUE G R AR X b 45 44 L, e
Trb R FAR AN R AW DR, UGV O A 2 3E K A i, iBefy el g
HAEIEACRE A IR A 2F

SR, 24 rP AN IR 70 3 DGR B Rt A [ S A R s AR AT e s 22 8 IN HE IR 3 32
e JEL A AR 8 1) S 36 R A AR A A H DR A i e F A% 0 SO AT o3k S R RA AT
VT I AR A TR Z 5 2 i Bl (4 v B SCAE, DR D o B SO AT AR &R I A Ak
AR RE A7 480, mb FE BLARTE 5 ANl C 22 Ak, v 22 b BRI R 214827 21 06 7 (1
FHEAE OAERHE BRI T BRI .

2. W A5 S SCACHIARYER:

PG 77 SCACRIE 5 2922 TCHT 500 4 1 7 A i S0k

MBI Socrates (469--399 BC.), #1$7[¥l Plato (427--347 BC)HIVE B+ £ 1 Aristotle (384-
-322 BC.)BEZE A vl A5 il = 25 AT T2 vy A B ST IR A AR, T I B 22 4 oy 75 i S AR Y
JEREURI 22 0] PR B R B ARATT =57 # & HR 2 I A T7 U0 75 I BRI, BN N4k 1 Ay
B SO AR RAL 48 T30 1 AR A SCE 2 5 AE RO IR A 28 R R 4, ol A i SO A
WART I ISy 75 PR 52 T A 2 BT 8 B R g Sl b B A5 2 ) 4 1F R P 2R W ?

(A). FRF&PLIE. Socrates®™ 2T/ JCHT 469 BC, (RIALTZE)5 10 4E, ). FRA& i i G2 A st avy
I 110 5 G A AR S AT L R D e e L 10 A PIECZR B3 4 1 o TS SBR[ 15 4(443--
429 BC), 3 o fi A2 e 27 ] PR 00 SR o) D 208 217 e 7 Tt g 7 A1 B ) A, 7 i o [ 45
TBA T 200 B JE [E1,1000 22 J5 A EESE T 29 BT MM IR DR KRN BN, 52 5208 il 1
7 R P, HE SR T 1 I KRR

FEHBI b, 75 B A — AN/ Iy, =R, T 5 2 k.1 B 22 Ol e, ik 2D DR S R K
B PRk, ARV RT R O A A S AT DRI ) e e R 7 N BE Tt 52 5 RN
A B IS E e e N TG e W PR Y A VS R 1B ol s - L AP D A e R R A E Sl
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MNATZ W TR R T 5 B A AR R AR RORS SR B AR B 4 RORS o, A AT 5% ke 17 B s AR A
A R (18 >3, A AT T DI SN R AT 3 < U4 e 1) i R KCER BIT AT B3 i 5 v i il S
A TRYRS A B #4887 S B 4 2 T A ) T AR 27 117 24 R R B

KA A TGNy AR B RARBE PRI S T — b e S e E A A B
B RE I — NAT AR B SRR RE T AN AN “SERIZR” A B A BHE S E—TE
TR0 AR SR80 AN 2308, TS0 H A 40 0 1 SR A PR a2 S < A R PR AR —15
25 MR, 552 i 17, DA T A A < AL AR PR AR T AN XRS5z 24 -

(B). {F1HL 50 R Pericles (495 — 429 BC)® Hi £t F Btk 5 e, Ab A A1 R Ml b A A
J R RIS TR R A RE AR B0 r b oo B T ] (1 B 2 SO AR ISR R 3R T 2 5 g 0.
B AA T X NROAEFEDGR) AR EE?, “NRAGHA T B A G, “F
S, B VAR R AFEA I AEA0 e RIS &, M p o i gt [ b 2058 ik, BUA
R, SO BE ORI APl Tl B8R, A st vy [ (1 52 28 ik R i N AR S, 0, SR A e % B
e TR LR B R Ak b 7. AER, AP L S R i IR e 512 it 1Y) 56 2 RS AP S5 BUR PR 4 it i
AR 20 LLE SR RSN B, 10 A 6 2ok CGRAMARA . HE St w7 RBUH
(K1 i B OGRS ) 2 REOR 2 A A A E.

NRRZIED 10 DMIATE 2 012 O HE S [ K s s RO ATHLOG. 10 AN EAT R IRk
e N ZIAEVE 2 R 2N VF 2 (AR < LUEAL B CIBOR AL 0 B A — AN eds
RIS, 2 ROR S AE 10 RESAT IR, AR E FK 1 Y BN ji L g 2 ol 1, 28 41 1
SR IAT H BIE HUBr AT B A

O3 FCTRBE S Sy [ 1) g et B PRI HLOR AEAA LSRN 3], 23 IR BE 1) A P A RO b
T HESCRVE F SN 212 6000 A B A7 Bt I FE 2 1] AR IR, B Jee 11 0 2 TR PR R v 1
[ 2 SR BE w8 IR I A PRI AT [ T (1) RS ATIR) S S A TAL b A I it L
A A B AR B A T A B UE AR IE 1) K 0 2 B80T AR P AT IS DR 12
(Kadz B, S UPRUAE IS A0 EE o ds HURF I A0 TR 5 307, A i R a3 THEVRBE His I
ANESCHE 53 Ar AATI AN AL T 22 56 Rk 8 At AT TSR Bt (48 Pk 4 FL AT 5 3 P 2 1, gl 2 i
SR TR AL AT SCBUA 1 2 B AL IR UE & Al 2 1R, I R 5 24 g F 2 RS 1
e VER TR R, T AT o HE sty [ (R BOA A2 T SR 4 A R R B A8 R 2 )i T R
L PP, LA B0 A5 1 2% 2 1R REAEURIVAT D R 0 SR8 R o RO A I 28 5 DR T e
Ohy it A SR SRR 5 P 2

(C). R A=A HAT 56 35 AR B 32 A o A IS AN AR 1. A A R B T2 4t B
AE T A i AN H LA vy v [T 305 o AR 3 AN () 10 g S 2 R P8 2 AR P B e . iy
A R S5 [ I 302 R VRV 22 22 /N (R R O R SRR 28 ). A BB A Lo — AN KT
2 By, 20 LR 2 T8 AT DR R A8  [R—AE Jit R b AR S ST Bl A e — g b [ —
P AR Rt R i A g 1 SR e (1 e U 55y I SR ST /N 8 B PR IV S S 1 3
I, FWIRA T A Lt A B E IR T BT IO 8 0 K il 5 BB AP )]l
TCDUBEAR RN o T RESR AR 25 3T ORI <5 1) (R0 3R . A R BOCSRAN B 24 53X 0K,
SLRAN B2 Ta] DA S A4 B AN S A4 < 1) K [R] A A s 11 38 T 2 ol oAy SRl B 2, 13X
o B T AR T B s SR PR 2 A SIS 2 ) L AN B T O PR 155 100 T 30 A e 145 11 B
Sy BB A RS AOS  R RIE ALFN It 7 2 R R 2 4oty A TS A Sy L R 8 /N A e ok
T SEIRVE AR AR RE SE 1L B 25, P A7 I LU 2™ 6 1) R RURG B 1) 1 5 IS 2t AT Al
5% A A0 A B BT 2 T I8 A R R S A A A S AR I A R R
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A s NS HEESE NS 5 2 T AR R G e A T b A e 5 X P 5 2 A A T2
o SRR DR, T 2B AR A v A I A A A2 T s SRR

(D). EAH HL 70 FHELIY) 15 4R 1A], 1E & TS H K 26 ~ 40 % IRARERE. IR F s & U e
W 7 VR HCE 1 2% A A A 5 3l 2 22 I )57 V8 U A 2 1 S 6] 3 4 s A 1 I 4
ORI, S A S T B Y. SRR A T I T S A i R AEAS B2 A )
SR PR R A SRR T A UL ORI T IC 7. IR P (1L 34 1) AR 2k
R 1 B A2 S 5 200 1180 S PR Aty A= 5 E 2 B K TR 2 VYA TR A1 B o R R B A I L Ay
S HE G R B R S R AR AN B TR AR A 3 B B ORI I (S R T A SR RS 5 H
FH T A ER 1, WIESL T Al A4S B2 A B BAB VA g%, 25 0F AT T3] V22 HAA
(R A R 45 S TE R . SR, TR P A T a4 B AR A BRVE (03T < p i
FIREFETH].

(E). Fir g Sk hr I 222, AT JUHT 427 BC 45, LU IRA& FnJEE /N 42 5 AA HL v R E 4
JUHT 429 BC 4EAE o, i iy AR K JE ORI T8 T B AN JUHT 405 SFE 430 Bk BT EAX,
FEA o7 PR T A 355 H AU 28 7 T e e Sty T K P g T s AT LT TR B8 ¥ AR AT bz T T IR L
LS PRI TH S 5 F WSO LS 1R At o) 24 I R B0 2 SR FE 1) M DR k& P I AE A TG
A 399 42k B SRS I B A ZE 45 Mz P A s SR . Ay PR 5k Bz JE A A B AR
R B FAEAL G EN T 9 I Z S T ALSE. bl A i vy [ A R = B BOR i R R &
GUit iR (57 N ST I B B I GE IR I AR, AR B DA S PR DR TR R SRR (1 4
B 1T A PR DA URRI T A 2 S PR RD T S (). A ) B ke s o EL 32 T O ks o JES 1) 45 2
JEAEUIN DA R H2 30 934 JEC OG- B ARS8 1R U ) B v (M B8 P ok B, 38,587, Al
JEBRGAE T b 8 N AR R (R BEAS, — J TH, AA s BN A B R RN S (R IBUVA S AE AR AT AT
FEE H e AR T L, T RO T BRI, B AR A TR, AR AR LA 3T 2 B
W A 2 S BT RN A Sz AT He R BF T Pythagoras [V A “AT(a] S4B 2 50, 7EAh I
OoH, HE R LA 2 S5 B 16, BT DA i mT 5 140, IR 1t T DURS B9 1700 19 FH 2810785 b T, R SR
SRARAE R R e, A SR R LA (B A B A R 3 SO AT A s i
XA BE BN UF (P PIBCEE . ZEAA b B 22 Be IR R T T, T TR S5 “ANE Ll AN,
M VF 2 IR0 SN AL 2% 5 AE A b B 2 B 2 2D 3k g — T T, A r BT T Bk 1 4 g
T SR e A 2 4] B 2 A A 1) B T B9 20 LR O TR K 45 A it T AR IR “ 14T
B EE N .

(F). W5+ 248 Aristotle, ™ 2 T- A JCHT 384 BC 4F, M4 B K122k 2 — A\ 17 ~ 38 B 1E
WL E B2 2] T 20 4 M), W L2 Am o W R =1 Alexander T K 122 0.
V7 1L R R g L ) 5 K Ay AR A 13 SRR S A B S T — AN R A RO A
ZANKKE R PE R L 2 T0HT 338 4, D7 L KK (AR AE S8 At Philip 11 58— T A5 i
IR e kg N R T 4D B e L A 3 T R (RN R B e W L 2 4 A JT T
338 FH BN AE A JOHT 323 FEME g oK H (1) 15 4F N AERESA ST T 24 Be 6 AE 2= Bt ) =R
RIEERIF TR0 A5 37 10 A 1 27 Be A Ll KRR A8 BLA 21 T K e de . W3 2481
INTUHT 322 FEHH B g th KR A8 Je 14 24t

V. = 22 il Al ) 37 ) R R B2 B K SRR ) 15 SR ARG A TR), 1 2 W ) L KR iR
M. W7 5L 2 AR A B T IR R, K 13 Sl Ah e B T <L 2E> <R > <R B
2> <N 2> <A 2> < T HEASSZERAL TR 30 200 B3 M i Z A EAM S P AT T
IR P o A 1 S Ak, T ELASE L A 40 K 38 T, e 2 KRN SCAR R R 2 7= A2 R e J (PR . I R
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2 A S AR, Y S RO 0 T A VA A S 70 ARG R S, L
P TV 20 R PR 00, L, B S, PR S M B 0, (1 O % 2 A
R A B ST PR S, (A7 A R A R TR0, S A T B 2
IEATR R, SRT, 7 I 8 B A 5 O SR Al Sk T .
B DS T8 H AT, T2 7 A e o 3 o, 97, S
A7 THCTE 565 R S5 T M7t S0 S RVBIE 9 11 AR TR 11 SR MR s
RS ITTE T K0T B0, S Al e 3L e T UL, 2y A
LA B 23 (0025 A 7 TS5 2 4 HT AR (00 5, 52 P (1 A S S R e 32 s A
A T2 2 0 2 F PR 30 DR, 1 9 SRR LA AT ) R G T, A AP 52
1 TS 5 3 175 0 SR L 25 0 I A 45, 5 Al 2 SR B A3 1) 2 K0 LA £ 7
iSO T TR,

T L 2 4l L SEBOA LA R BUREAT = R R SRR DL TS e 9, T 8 AR
TR ART,— ELIEAE (076 JE AL B 9, 2 O R F 7 AE BRI o, 5 AR B35
HERI R A B8 (2 B 5 SRR MR 44 1 1 A B R BUA R I TON”, T
LRI o2 AR K, 0T L R A A AR AR A P L A
M 2 17 0 4 BB LS5 0. A 55 4 DA S50 S 7 V0T L2326 0 1 B B F e
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ABSTRACT: Schistosomiasis is a serious parasitic disease with world-wide distribution, causing an estimated 200
000 deaths per year. Despite the fact that the global distribution of schistosomiasis has changed significantly in the
past 50 years, particularly in regions where control strategies have been successfully employed, the disease remains
endemic in over 70 developing countries and more than 200 million people are estimated to be harbouring the
disease. Schistosomes also infect livestock and cause serious economic hardship in many developing nations.
Chemotherapy, does not provide a satisfactory solution since, although effective, it does not prevent re-infection,
and in addition, partial drug resistance to the most commonly used chemotherapeutic agent against schistosomiasis,
Hence, immunological intervention in the form of a vaccine would contribute to the success of the present efforts if
added to existing control strategies. Most of the trials in the development of antischistosomiasis vaccine were
involving membrane-associated antigens contained in the adult Schistosoma mansoni tegument because they are
capable of stimulating protective immunity , but in the recurrent study we tried to find another antigens which could
be vaccine candidates by incorporating internal antigens of the parasite lung stage ( 7-days schistosomula ) and not
depending on tegumental proteins only , so , instead of extracting surface proteins ,we obtained the soluble extract of
7-days schistosomula which was coupled to Sepharose-4B column for affinity purification of pooled sera obtained
from patients with chronic infection of schistosomiasis. The purified sera were used to immunoscreen

AZL L e N library of 7-days schistosomula. The plaques purification after the three rounds of immune-screening
gave a number of cDNA clones. Phage DNA of one of the isolated clones ( clone 2-4 ) was amplified by
polymerase chain reaction ( PCR ) using A€l forward and reverse primers , then , cloned in plasmid vector
(PCR™I1). The cloned insert was partially sequenced 270 bp from the 5'- end using Sp6 primer and 187 bp from
the 3'-end using T7 primer and was found to encode the gene of Zinc Finger protein ( the transcriptional regulatory
protein ) having two open reading frames ( ORF ) , the sequenced part of the insert showed 31-36% identity to the
gene of Zinc Finger protein from a number of eukaryotic species including human , rat and mice. [New York
Science Journal. 2008;1(4):77-88]. (ISSN: 1554-0200).

Key Words: 7-days schistosomula; Zinc Finger protein; antischistosomiasis; Schistosoma mansoni

INTRODUCTION

Most current viral and microbial vaccines were developed empirically, but in the knowledge that first exposure
to the pathogen generated a strong immunity to re-infection. For parasites the situation is altogether more complex,
not least because they have evolved efficient mechanisms to evade host immune responses. In the case of
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schistosomiasis mansoni, the result is a chronic debilitating infection that may persist for more than 30 years (
Harris et al., 1984 ). In these circumstances the development of a schistosome vaccine was always going to be a
difficult task. In what might be termed the classical approach, the strategy is to identify protected individuals in an
endemic population. The immune mechanisms that such people deploy to limit or prevent establishment of invading
cercariae should form the basis of a successful vaccine. In the last two decades great progress has been made in
characterizing human responses to schistosomes ( Dunne & Mountford 2001 ), but no immune mechanisms or
specific antigens strongly associated with a protected status have been identified . In recent years, considerable
effort has been made to develop a protective vaccine against schistosome infection and several potential DNA
constructs encoding several candidate molecules have been identified ( Yang et al., 1995, Waine et al., 1999,
Nascimento et al., 2002, Sidiqui et al. 2003., Shalaby et al., 2003, Sidiqui et al., 2005, Fonseca et al., 2006, Zhu
et al., 2006 ). Schistosome tegumental antigens have been shown to play a pivotal role on the evasive mechanisms
of Schistosoma mansoni in a mammalian host. Additionally, the principal membrane-associated antigens
contained in the adult Schistosoma mansoni tegument do not cross-react with egg antigens of the parasite, which
are involved in immunopathology ( Smithers et al. 1990 ). Thus, the characterization of proteins within the
tegument is relevant in a more basic level to improve the understanding of the function of this structure and in a
more applicative level to identify molecules that are useful for diagnosis, or may act as targets of protective
immunity and/or chemotherapy ( Abath et al., 2000 ). Part of the problem may be due to the ability of the parasite to
evade host immune mechanisms. In the case of schistosomiasis, a sterilizing vaccine, although desirable, is not
essential. Since schistosomes do not multiply within the final host, a vaccine that induces even a partial reduction in
worm burdens could considerably reduce pathology, limit parasite transmission and be less expensive than repetitive
drug treatment ( Chitsulo et al., 2004 ). Many world health agencies agree that the development of an
antischistosomiasis vaccine should be seeked. Several studies are in progress in this field, testing different antigens
of the parasite and different vaccination strategy ( Chitsulo et al., 2004 ) . Vaccine candidate antigens are often
secreted by or anchored on the surface of pathogens. Proteins that are secreted or anchored on the surface of
schistosomes are exposed to host tissues and thus present as potential candidate molecules for the development of
new vaccines. It has been shown that isolated tegumental membranes are capable of stimulating protective immunity
in mice ( Smithers et al., 1990 ).

The expression of eukaryotic genes is controlled primarily at level of transcription initiation , although in

some cases , transcription may be attenuated and regulated at subsequent steps. As in bacteria , transcription in
eukaryotic cells is regulated by proteins that bind to specific regulatory sequences and modulate the activity of RNA
polymerase ( Hochschild and Dove, 1998, Nikolove and Burley,1997 ) , in addition the packing of DNA into
chromatin and its modification by methylation impart further levels of complexity to the control of eukaryotic gene
expression ( Felsenfeld ,1996 , Kadonaga , 1998 , Wolffe, 1998 , Razin and Cedar, 1994 ).
Many different transcription factors have now been identified in eukaryotic cells, as might be expected, given the
intricacies of tissue-specific and inducible expression in complex multi-cellular organisms . DNA binding domains
in eukaryotic transcription factors exhibit variety of structure, among the most common structural motifs are the
homeodomain, basic zipper ( leucine zipper ), helix-loop-helix and several types of zinc fingers ( Pabo and Sauer,
1992 ). Zinc finger domains contain repeats of cystiene and histidine that bind central Z"? ions and fold producing a
compact domain from a relatively short length of the polypeptide chain termed a zinc finger , this structural motif
was first recognized in DNA- binding domains , but now is known to occur in proteins that do not bind to DNA.
These domains were initially identified in the polymerase II factor TFIIIA but, are also common among transcription
factors that regulate polymerase II promoters, including Spl. Other examples of transcription factors that contain
domains are the steroid hormone receptors , which regulate gene expression in response to hormones such as
estrogen and testosterone ( Pabo and Sauer, 1992 , Mitchell and Tjian, 1989, Ptashne and Gann, 1997, Johnson and
McKnight, 1989 , Burley and Roeder, 1996 ).

The first zinc finger structure is C,H, zinc finger, containing three or more repeating finger units and bind as
monomers, it is the most common DNA binding motifs in eukaryotic transcription factors. The second type is
designated C, zinc finger , found in more than 100 transcription factors , identified as specific intracellular high
affinity binding proteins or receptors for steroid hormones , it contains only two finger units and bind to DNA as
homodimers or heterodimers. The DNA binding domain in the yeast Gal4 proteins exhibits a third type of zinc
finger motif, known as Cg zinc finger , binds to DNA as homodimer in which the monomers associate through
hydrophobic interactions along one face of their a-helical regions ( Pabo and Sauer, 1992, Kustu et al,. 1991 ,
Burley and Roeder, 1996 ).
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In the recurrent study we aimed to isolate some clones from figtd 4 GRXN& library of 7-days schistosomula ,

after cloning in a plasmid vector and sequencing the isolated clones , one of them showed 31-36% identity to zinc
finger protein ( the transcriptional regulatory protein ) from some eukaryotic species and although it is not a surface
protein but, we hoped to provide a new potential vaccine antigen against schistosomiasis.

MATERIALS AND METHODS

Soluble extract of 7- days schistosomula:

Schistosomula mansoni NMRI strain was maintained in the laboratory of Theodore Bilharz Researsh Institute
using Biomphalaria glabrata snails, cercariac were obtained from infected animals ( Fletcher et al., 1981 ).
Schistosomula were obtained by mechanical transforming cercariae where cercarial bodies were separated from
tails by centrifugation 2000 rpm for 15 min over 70% percoll gradient ( Lazdins et al., 1982 ). Cercarial bodies
were recovered from tube bottom and washed three times with Minimum Essential Medium (MEM) containing
10% fetal calf protein , then , incubated in Modified MEM at 37°C in a humidified 5% CO, incubator for 7 days.
Finally, the medium was collected and living schistosomula were separated by centrifugation at 2000 rpm for 15
min over 60% percoll gradient ( Basch, 1981). The soluble extract was made by sonication of the parasites in a
buffer containing 20 mM Tris, pH 7.2 and 2 mM phenyl methyl sulphonyl fluoride ( PMSF ) , then , centrifuged at
6000 rpm for 20 min. The supernatant was removed and stored at -70°C.

Affinity purification of sera:

Sera used in immunoscreening experiment were pooled from schistosomiasis chronically infected patients
admitted to Department of Tropical Medicine, Zagazig University Hospitals. Cyanogen bromide — activated
Sepharose 4B was used to purify sera according to instructions of manufacturer by coupling 6-8 mg of 7- days
schistosomula soluble extract to the column. Pooled sera were precipitated with 45% ( NH,),SOy, the precipitate was
redissolved in phosphate buffered saline ( PBS) ( 0.4 g NaCl, 1.44g Na,HPO, and 0.24 g KH,PO,/L ) and dialyzed
against PBS overnight. The dialysate was ,then, passed onto the column containing the NP-40 schistosomular
extract. The flow through from the column was collected and tested using ELISA for reactivity to the extracted
proteins. The column was washed with 30 ml PBS. Antibodies bound to the column were eluted by 0.1 M glycine—
HCI, pH 2.6 and collected as 1 ml fractions. The pH of the elute was immediately adjusted to 7.0 with 100 ul 1M
Tris-base., then, they were dialyzed against PBS over night to be ready for immunoscrening.

Screening of 7-days schistosomula A gtll cDNA Library with antibody ( Huynh, 1985 ):

To grow cells for transfection with schistosomula library , a single colony of E.Coli Y1090 was incubated in 50
ml LB-ampicilline medium ( LB-amp ) ( 10 g Bacto-tryptone, 5 g Bacto-yeast extract, 10 g NaCl, and distilled H,O
up to 1L , pH 7.0 ) containing 0.2% maltose and ampicilline 100 mg/ml allowed to grow overnight with good
aeration at 37°C, to used as hosts for plating the library. For the primary screening of the library, 150 mm LB-amp
plates were used and 90 mm plates were used for secondary and tertiary screenings. An overnight bacterial culture,
about 0.6 ml for each large plate and 0.2 ml for the small one , was incubated with 0.1 ml of SM medium ( 5.8 g
NaCl, 2.0 g MgS0,4.7 H,0, 50 ml IM Tris ; pH 7.5 and 5 ml of 2% gelatin solution/ L). The cell suspension was
incubated at 37°C for 15 min to allow the adsorption of the phage to the bacterial cells. Molten top agar, cooled to
50°C was added to the infected cells, 7 ml / large plate and 3.5 ml / small plate are poured onto the LB-amp plates
pre-warmed to 37°C, then, the plates were incubated at 40°C for 3-4 hours ( hrs ). Dry nitrocellulose ( 132 mm and
82 mm ) circular filters were used for large and small plates, respectively. The filters were saturated in 10 mM
IPTG and air dried, then, placed onto the plates. The plates were transferred to a 37°C incubator for another 3 hrs.
then, removed from the plates and transferred to the Blotto buffer ( non fat dry milk 5g in 100 ml PBS-0.05%
Tween-20 ) to block the non-specific binding protein sites and shook at room temperature for 30 min. The filters
were then washed 3 times in TBST ( 37.5 ml 4M NaCl, 10 ml 1M Tris; pH 8.0, double distilled H,O up to 1L and
0.05% Tween-20 ) for 10 min each, followed by incubation for 3 hrs with primary antibody ( the purified sera over
schistosomula soluble extract column ) ,then, washed 4 times at room temperature in TBST for 20 min each. The
anti-rabbit IgG alkaline phosphatase conjugate, diluted in TBST according to the data sheet, was used to bind the
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primary antibody-antigen complex. Following 1 hr incubation at room temperature in the secondary antibody, the
filters were washed 4 times in TBST as before for 10 min each , dried and transferred to the color development
substrate solution [33 pl of 50 mg/ml Nitro Blue Tetrazolium ( NBT ) + 16.5 ul of 50 mg/ml BCIP per ml AP buffer
(10 ml of 1 M Tris; pH 9.5, 2 ml of 5 M NaCl 0.5 ml of 1 M MgCl, distilled H,O up to 100 ml )]. The filters were
incubated in dark until the desired color intensity had been developed , then, rinsed in distilled water. The
developed filters were used to pick up agar plugs containing phage particles corresponding to the signals on the
filters (the positive plaques) to be suspended into 0.5 ml of SM medium ( 5.8 g NaCl, 2 g MgSo4.7 H,O, 50 ml | m
Tris, pH 7.5 , 5 ml 2% gelatin solution and distilled HO up to 1 L ) and placed on a shaker for 1 hr at 37°C. the
purified phage plaques were used for the next round of screening.

Small scale preparation of bacteriophage DNA (Maniatis et al., 1982 ):

A bacteriophage suspension in E.Coli Y1090 culture ( O/N ) culture , incubated at 37°C without shaking
for 15 min, then to which 4 ml of NZCY-ampicilline medium ( 10 g NZ amine, 5 g bacto-yeast extract, 5 g NaCl, 2
g MgSo,.7 H,O and distilled H,O up to 1 L ,then , autoclaved at 121°C and ampicilline 100 mg/ml ). The culture
was agitated at 37°C for 9 hours ( hrs ), followed by adding 0.1 ml chloroform. The lysate was , then , centrifuged at
8000 rpm for 10 min. Ribonuclease A and DNase I ( Sigma ) were added to supernayant to final concentration 1
pug/ml of each. An equal volume of ice cold solution containing 20% PEG-8000 and 2 M NaCl in SM medium were
added to lysate and chilled on ice for 1 hr, followed by centrifugation at 10000 rpm at 4°C to pellet the phage
particles which were suspended in 0.5 ml SM medium. To the suspension 5 pl of each 10% SDS and 0.5 M EDTA,
pH 8 were added and incubated at 68°C for 15 min. The solution was , then , extracted with phenol, with phenol-
chisam and with chiasm each extraction was done once, then , precipitated by adding 1/10 volume of sodium acetate
and 2.5 volume of ice-cold absolute ethanol and stored at -20°C O/N , then, dissolved in 100 pl distilled H,O , then,
checked by running an aliquot of 10 pl using 0.7% agarose gel electrophoresis.

Polymerase Chain Reaction (PCR) ( Saiki et al., 1988 ):

The isolated phage DNA from plaques was amplified using a pair of primers, A gtll forward (5-
GGTGGCCACGACTCC TGGA GGCGG-3') and A gtl1 reverse (5-TTGACACCAGACCAACTGGTAATC-3').
Taq DNA polymerase ( Perkin-Elmer Cetus and Stratagene ) was used in this reaction to synthesize the new strands
generated by that process. A typical PCR reaction mix (100 pl reaction) was prepared ( 10 ul 10 X Taq DNA
polymerase buffer, 16 pl of 1.25 mM dNTP, 5 ul forward primer , 5 ul reverse primer , 2 ul ( 100 ng) phage DNA
template, 0.5 pul Taq DNA polymerase, sterile distilled H,O up to 100 pul ). The reaction components were mixed in
0.5 ml microfuge and a drop of mineral oil was added on top of the reaction mix. The samples were amplified using
a programmable thermal cycler Gene Amp 9600, Perkin-Elmer, using a 3-file program. Samples were denatured in
the first file at 94°C for 1 min , then , the primers were annulled to the denatured templates at 55°C for 2 min and
finally extended at 72°C for 10 min. The samples were maintained at 4°C. The amplification products (amplicons)
were withdrawn from underneath the oil and 10 ul aliquots were separated on 1% agarose gel.

Subcloning of the recombinant gene in PCR™!11 plasmid vector ( Hanahan, 1983):

The original TA cloning Kit (Invitrogen) was used for direct insertion of the amplicon into PCR™II vector at
EcoR1 site. A typical ligation reaction was prepared as follows ( 1 pl PCR product, 1 pl of 10X ligation buffer, 2 ul
plasmid vector, sterile H;O up to 9 pl, 1 pl DNA ligase). The ligation reaction was incubated overnight at 15°C till
ready for transformation. the readymade INV competent cells of the original TA cloning kit were used. The vial
containing the ligation reaction was spun down briefly and placed on ice. Two pL of 0.5M B- mercaptoethanol ( B-
ME ) and 2 pl ligation reaction were pipetted into each vial of the competent cells and mixed by gentle stirring with
the pipette tip , then, the vial was incubated on ice for 30 min , and exactly 30 sec in 42°C water bath. The vial was
removed from the water bath and placed on ice for 2 min 450 pl of SOC medium were added to the vial which was
shaked at 37°C for 1hr . Aliquot of 50 ul was spread onto LB-amp plate and the plate was placed inverted at 37°C
for at least 18 hrs finally the plate was shifted to 40°C for 2-3 hrs for the proper color development. Positive
transformants can be selected by using Cracking gel procedure ( Maniatis et al., 1982), where the non-recombinant
transformants migrate faster than the recombinant ones when checked by 1% agarose gel electrophoresis.
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Small scale preparation of plasmid DNA (Sambrook et al., 1989):

A single bacterial colony that contains the desired plasmid was used to inoculate 100 ml of LB-amp medium
incubated at 37°C with vigorous shaking overnight ( O/N ). The bacterial cells were harvested by centrifugation at
10000 rpm for 10 min. The cells were lysed using solution I ( 50 mM glucose, 25 mM Tris HCI, pH 8, 10 mM
EDTA, pH 8), freshly prepared lysozyme was added , then , followed by solution II [ 0.2 M NaOH , 1% sodium
dodecyl sulphate ( SDS )] , the suspension was incubated at room temperature ( RT ) for 10 min. 20 ml of
solution III was added ( 3 M potassium acetate, 2 M glacial acetic acid ). DNA can be recovered by adding equal
volume of isopropanol and precipitated by centrifugation at 10000 rpm for 10 min at ( RT ). The pelleted DNA was
dissolved in 100 pl distilled H,O to which RNase ( 10 mg/ml ) was added, then, left for incubation at 37°C for 2 hrs.
The DNA solution was , extracted with phenol-chisam , then , precipitated by ethanol 2.5 volumes and 0.1 volume
of 3 M sodium acetate and dissolved in 50 pl distilled H,O. The plasmid DNA was quantitated by determining the
O.Dygo, then , stored at — 20°C.

DNA sequencing ( Sanger et al., 1977 ):

5 pl of the plasmid DNA were denatured by 20 pl of 0.2 M NaOH for 5 min , neutralized by 8 pl of 5 M
ammonium acetate pH 7.4 , incubated at -70°C for 30 min after precipitation with 100 pl ice-cold absolute ethanol.
The DNA was pelleted and dried , then, dissolved in 4 pl distilled HyO , 4 pl dANTPs and 2 pl of 5X sequanase
reaction buffer were added to the denatured template , this mixture was boiled , then , cooled gradually to room
temperature ( RT ). 2 ul of labeling mix ( 0.1 M DTT , *S-dATP and 2 pl 1:4 diluted sequanase enzyme were added
to the reaction mix and the tube was incubated at RT for 5 min . 3.5 pl aliquots were added to 4 different tubes each
containing 2.5 pul of each of the ddNTPs termination mixes. The reaction was stopped by adding 4 pl stop dye. The
4-tube set were labeled G,A,T,C was heated for 5 min , then , chilled on ice and loaded onto sequencing gel ( 8%
polyacrylamide-8 M urea gel ), the run was continued for 2-8 hrs. After electrophoresis , the gel was fixed in a
solution of 10% acetic acid and 105 methanol for 30 min , dried and exposed to X-ray film. After 24 hrs exposure ,
the film was developed and read from the bottom. The informations obtained from DNA sequence were analyzed
using the Genetics Computer Group Sequence analysis Software package.

RESULTS

Sera obtained from Schistosama mansoni chronically infected patients was purified over an antigen column made
from soluble extract of 7-days schistosomula coupled to Sepharose-4B beads. The affinity purified eluted antibodies
were , then , used to immunoscreen 7-days schistosomula Agtl1 cDNA library. One of the isolated cDNA clones (
clone 2-4) which was identified by affinity purified antibodies obtained from serum of the chronically infected
patients contained a 0.7 kb insert. The partial DNA sequence ( 270 bp from 5'-end and 187 bp from 3'-end ) of the
insert identified two open reading frames ( ORFs ) of 90 amino acids ( aa ) that showed 31-36 % identity with zinc
finger protein from a number of eukaryotic species ( including rat, mice and human ), The 0.7 clone was partialy
sequenced in both directions using Sp6 at 5'-end and T7 at 3'-end ( Fig. 1 ). After the three rounds of immune-
screening bacteriophage DNA was prepared by small scale procedure and checked by running the prepared phage
DNA on 0.7 % agarose gel ( Fig. 2 ). The original TA cloning Kit (Invitrogen) was used to provide a quick, one-step
cloning strategy for direct insertion of the PCR products into a plasmid vector ( PCR™II vector) at EcoR1 site.
Some of the isolated clones were checked for size after being inserted in the desired plasmid vector using two
restriction enzymes EcoR1 and BamH1 ( Fig. 3 ), which showed no BamH]1 site in the insert , while the plasmid
DNA was digested by EcoR1 giving the actual size of each insert . The cloned insert ( 2-4 ) was sequenced using
two oligonucleotides ( primers ), Sp6 from the 5 end and T7 from the 3'-end, the sequence gel was run for 2.5 and
6.5 hours , then , exposed to an X- ray film for 24 hrs , then , developed and read from the bottom of the
autoradiogram ( Fig. 4 ).
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Sp6:
1  GCUAUGAUUCAAGCUUGGUACCGAGCUCGGAUCGCACUAGUAACGGCCGCCAGUGUGCUG 60
AAM 1T Q AWYRARI1 ALV TAASVL
61 GAAUUCGGCUUGGUGGGCAGGACUCCUGGAGCCCGUCAGUAUCGGCGGAAUUCCUCACAC 120
E F G LV GRTWPSGARI QYRR RNS S H
121 CAACAGUGCGGCGUCGUAAGCAAACAAUUCACCCAUACCCACCAAAAAGGAAGGCACCUU 180
Q Qg C 6 VVS K QFTHTHIQIK G R HL
181 CGGUUAAACAGACCCUGGAGUUUUCCAGUAUGCCCAGGUACAAAUCACAUCUCAUCAGCC 240
R LNRPWSFPVCWPGTNMHTI1I S S A
241 GUGAAUUCCCAGAGUCUUUCAGUUCAAUCU270
vV NS Q S L S V Q S

T7:

GCC GCC AGT GTG ATG GAT ATC TGC AGA ATT CCG GCT TTT CGC ACC AGA CCA ACT GGT
AAT GGT AGC GAC CAG TTT CAG CTG GAA TTC CAG CGG AGG AAA AGA AAC GTA ACA AGG
ATT CCC CTA GTA ACT GCG AGT GAA CAG GGA TTA GCC CAA CTC CGA AGC CTG CGT TAT
TTG ATC GTA AGG CAA T

Fig. 1: The partial nucleotide and deduced amino acids sequence of the gene encoding zinc finger protein isolated
from A gl1 cDNA library of 7-days schistosomula, sequenced by Sp6 from 5-end and T7 from 3'-end.

Fig. 2: 0.7% agarose gel representing the preparation of phage DNA of the plaques isolated from
A gl1 ¢cDNA library of 7-days schistosomula , the last lane is the selected clone.
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Fig. 3: 1% agarose gel showing the digestion pattern of three isolated inserts from Agtl1 ¢cDNA library of 7-day
schistosomula, cloned in PCR™II  plasmid vector , digested by two restriction enzymes EcoR1 and BamH1, the
plasmid DNA samples were arranged in double, each represents from left to right, EcoR1 digested and BamH1
digested DNA. The selected clone ( 2-4 ) was run in lanes 5 and 6 The size of the insert is 0.4 kb.

Long Short
Sp6 T7 Spe T7

Fig. 4: An autoradiogram showing sequence of the gene encoding zinc finger protein isolated from A gt 11 cDNA
library of 7-days schistosomula cloned in PCR™II plasmid vector from 5- and 3"ends using Sp6 and T7

primers.

83



New York Science Journal, Volume 1, Issue 4, October 1, 2008, ISSN 1554-0200

DISCUSSION

Schistosomiasis remains a serious public health problem with an estimated 200 million people infected in
76 countries. It is a major strategy to develop vaccines against schistosomiasis recommended by the World Health
Organization ( Bergquist et al., 2002 ) . In recent years, studies on vaccines have progressed rapidly, and a series of
vaccine candidates have been identified and tested against schistosome infection in experimental models ( Carpron
et al., 2001 ). Nevertheless, these vaccines provide only 20-40% protection against the challenge of schistosoma
cercariae. Scientists have studied different types of schistosomiasis vaccines. Despite the progress achieved, a
feasible anti- schistosomiasis vaccine for humans or livestocks has not been found (Min et al., 2005 ). A
schistosome vaccine would provide a useful tool for the control and eradication of Schistosoma mansoni. In spite of
several decades of research an effective vaccine remains elusive. Current advances in post-genomic techniques are
providing new avenues to identify the secreted and surface exposed antigens that mediate protection (Curwen et al.,
2004, Dillon et al., 2006 ).

The sequencing of the Schistosoma mansoni transcriptome (Verjovski-Almeida et al., 2003) and genome has
opened up exciting new possibilities for antigen discovery. In the present study we reported the discovery of the gene
encoding zinc finger protein of 7-days schistosomula, isolated from cDNA library of the lung stage of Schistosoma
mansoni using sera obtained from schistosomiasis chronically infected patients and purified over Sepharose-4B
column made of soluble extract of sonicated 7-days schistosomula. By sonicating the lung stage to obtain the soluble
extract for increasing the chances for developing a schistosome vaccine ,although what we have discovered is not a
surface associated proteins. Transcriptional factors are classified according to the type of DNA-binding domain they
contain. Most of the structural classes of DNA-binding domains have characteristic consensus amino acids sequences.

The genomes of higher eukaryotes may encode dozen of classes of DNA-binding domains and literally
hundreds of transcription factors as homeodomain , zinc finger , leucine zipper and helix loop helix proteins (
Patikoglou and Burley , 1997 ). Zinc finger proteins are the most popular DNA binding proteins in mammals ( Yuko ,
2008 ), involved in protein-DNA interactions and is also known to be involved in binding of RNA, lipids and proteins
(Gamsjaeger et al., 2007 ). The most common zinc finger proteins are C,H, finger proteins whose structure is
consisted of “30 aa stabilized by a Zn ion bound to two cystiene and two histidine residues of each finger containing
two B- sheets and one a- helix ( Wolfe et al., 2000 ). C,H, finger proteins can bind to different target sequences
depending on the amino acid sequence of the fingers, the number of the fingers and the combination of fingers (Luchi,
2001 ), originally thought to be confined to the eukaryotic kingdom could be wide spread throughout the living
kingdom from eukaryotic, both animal and plant to prokaryotic ( Gaetano et al., 2007 ). Zinc finger proteins
participate in a variety of cellular activities, including development, differentiation, cell cycle and tumor suppression.
It has been estimated that up to 1% of the genes in human genome may encode proteins with zinc finger domains
(Hoovers et al., 1992 ). Recently, there has been a great deal of progress in the development of modular protein
domains that recognize specific DNA triplets. The C,H, zinc finger motif is the ideal structural scaffold on which a
sequence specific protein may be constructed ( Lee et al., 2003 ). DNA structural domain of zinc finger proteins
usually consist of 3 or 6 zinc fingers, artificial zinc finger proteins technology allows DNA sequences to be selected
directionally and a DNA binding domain to be constructed ( Dreier et al., 2005 ). The structural studies accomplished
on classical zinc finger protein-DNA complexes have revealed the sequence-specific recognition is achieved by
contacts between the a- helix of the zinc-finger and bases in the major groove of the DNA. A single zinc-finger
domain in itself is not sufficient for high-affinity binding to a specific DNA target sequence. In fact , proteins
containing multiple zinc finger domain usually require a minimum of two zinc-fingers for high-affinity DNA binding (
Klug and Schwabe, 1997). Various screening procedure and artificial design strategies have also been attempted to
make zinc finger proteins to bind to desired sequences (Mandell and Barbas, 2006 , Papworth et al., 2006 ). Such
artificial zinc finger proteins are expected to be artificial transcriptional factors and nucleases (Varshavsky, 2007 ).
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