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Abstract

This paper proposes a method of extracting energy from zero-point energy and evaluates the amount
of energy gained. In addition, this electric circuit-based approach exhibits the Meissner effect,
suggesting a new type of superconductivity that does not require refrigeration. The proposed method
can provide extremely large amounts of energy, which is more than a conventional power station,
without consuming fossil fuels or emitting radiation. Thus, it has the potential to solve the global
energy problem. It involves preparing two electric loops containing diodes and connecting the loops
together with current sources. The diodes are oriented in the same direction within each loop but in
opposite directions in different loops. With this setup, the currents from the current sources build
iteratively within the loops, resulting in large output currents. Our numerical analysis indicates that
extremely large electric potentials are produced, which in turn yield large output currents. In addition,
we confirm numerically that the voltage is zero around a loop and show analytically that the Meissner
effect is present, proving the existence of a new type of superconductivity. Furthermore, when we
introduce induction coils to not break the loop’s symmetry, they store extremely large amounts of

energy and we can thus obtain energy from them via discharge currents.

Keywords: current source, diode, divergent current density, new superconductivity type, zero
voltage, symmetric electric circuit, Meissner effect, electric potential, vector potential, Lorentz

conservation law

1. Introduction

Herein, we describe a new source of large amounts of energy and investigate it via numerical analysis.
The proposed method involves two electric circuit loops with diodes linked by current sources. With
this setup, we obtain an apparently divergent current density, meaning that the currents iteratively build
within the loops, yielding extremely large DC currents. In addition, if we introduce induction coils not

to break the circuit’s symmetry, they can store large amounts of energy and discharge it in the form of
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large DC currents.

The design of this system was motivated by the current global energy problems. There are several
issues with combustion-based power stations. First, the supply of fossil fuels is finite and, due to the
IT revolution, the demand for electric power is increasing. The resulting fossil fuel consumption is
raising global temperatures. In addition, the fuel for such power stations is mainly obtained from the
Middle East, which is politically unstable.

To limit the use of combustion-based power generation, Japan is considering the increased use of
atomic power. However, it has previously suffered from extremely serious earthquakes and tsunamis,
which have destroyed an atomic power station and caused radiation leakage. In short, we should not
become totally dependent on unstable atomic power stations.

Turning to existing natural energy sources such as solar cells [1] generates relatively little power
and depends on the weather, which means that the amount of power generated is variable. Therefore,
in Japan, such natural energy sources can only augment the main power station network in a limited
way, and cannot replace combustion-based or atomic power generation.

In addition, as long as we depend on combustion-based and atomic power generation, electric power
generation must be concentrated in certain locations and thus we must employ a power transmission
system, which inevitably results in significant energy losses. In Japan, this system is also rendered
unstable due to frequent earthquakes. We therefore need to employ distributed energy generation in
every home.

This paper proposes a novel method of generating energy in a laboratory setting. We estimate that
this can produce more energy than combustion-based or atomic power generation. In addition, it does
not require fossil fuel or generate radiation. It is also inexpensive to construct, with the only significant
expense being the current sources (which would currently cost about 100,000 yen).

The principle behind our approach also enables us to predict, via numerical and analytical results,
that it exhibits a new type of superconductivity which is not tied to specific substances or temperatures.
Conventional superconductors have previously been investigated [2—6], and we have published several
articles concerning a new type of superconductivity that does not require refrigeration [7-9]. The
underlying principle is that, by employing doped semiconductors, the applied electrostatic fields
cancel the ohmic fields (i.e., ohmic voltages) when we supply a current from a current source. With
this setup, the total internal voltage is zero but the current is non-zero due to carrier diffusion, which
is unrelated to any macroscopic electric field.

In our previous articles, we demonstrated that pairs of electrons can be combined by the spin
magnetic field at extremely small relative distances (1 A) and, by considering each pair’s complete
center-of-mass motion, we found that Bose-Einstein condensation occurs at critical currents. In
addition, we demonstrated the theoretical predictions via experiments showing zero electric resistance

and the Meissner effect. This type of superconductivity is not related to specific materials and does
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not require refrigeration, but the small critical currents involved prevent the use of large power supplies.
However, the system discussed in the present paper differs from our previous approach in that it
enables the generation of extremely large DC currents.

First, we introduce the main principle behind our work. Next, we analyze it numerically and discuss
the results. Then, we discuss the source of the energy produced, as well as showing that the two electric

loops in the proposed device enable it to exhibit superconductivity without refrigeration.
2. Principle
Fig. 1 illustrates the principle underlying this study. Here we see two electric loops, each involving

four normal diodes oriented in the same direction. The electric loops in (a) and (b) each have four

junctions, by which they are combined via four current sources, as shown in Fig. 2.
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Fig.1 Overview of the proposed system, based on two electric loops. In each loop, the four diodes are
oriented in the same direction, but the directions in (a) and (b) are opposite. The loops are connected
via current sources. For example, the currents /; in (a) and (b) are connected via a current source. The

current inputs along the loop in (a) build iteratively around the loop, resulting in a large output current.
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Fig.2 Illustration showing how the two electrical loops in Fig. 1 are connected by current sources.

Taken together with Fig. 1, this demonstrates the principle behind the system.

To understand the principle behind our scheme, consider Fig. 1. In (a), current /; enters the circuit,
passes through diode D4 and then combines with current />, Together, these currents pass through diode
D3 and further combine with current /3. Then, this current goes on to combine with current /4 before
completing the loop and combining again with currents /i, I>, and so on. Continuing this process results
in the generation of an extremely large current.

If we apply Kirchhoff’s voltage law to Fig. 1(a), we find that the total voltage over the diodes is
zero, i.e.,
4V, =0, (1)
where Vp denotes the diode voltage. Given that the currents through the diodes are non-zero, this
implies that each diode satisfies a superconductivity condition. Later, we use simulations to show that,
indeed, the diode voltages are zero but the currents are non-zero.

Now, we need to describe the characteristics of current sources. Electric circuit sources can be
divided into two main types, namely voltage and current sources. Voltage sources supply a constant
voltage to their taps under a load, meaning that the current varies according to Ohm’s law. On the
other hand, current sources, as shown in Fig. 3, must supply a constant current to their taps under a
load, meaning that the voltage varies according to Ohm’s law. Current sources are commonly used in
electrical and semiconductor technologies and are made up of transistors, whose collector currents

represent internal current sources when we consider their equivalent circuits [10].
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Fig. 3. Simple comparison between voltage and current sources. The voltage source in (a) provides a
constant voltage, regardless of load, so the current varies depending on the load. Generally, voltage
sources have almost zero internal resistance. In contrast, the current source in (b) provides a constant
current, regardless of load, so the voltage varies depending on the load. The arrow indicates the
direction of the current it provides, which can be produced by utilizing the collector currents of NPN

transistors. Note that current sources have almost infinite internal resistance.

3. Method

To simulate the circuit shown in Figs. 1 and 2, we employed the PSIM software package (Powersim
Inc, USA). Since the electrical circuit loops in Fig. 1 involve a superconductivity condition, we did
not use current and voltage measurements because these would essentially be related to the devices’
internal electric resistances. In addition, we assumed the diodes and current sources to be ideal,
meaning that the current sources’ internal impedances were infinite. For these reasons, we instead

measured the electric potentials (i.e., electromagnetic scalar potentials) using PSIM’s probes.

4. Results

Fig. 4 illustrates one of the diode loops, where we have introduced currents of 1 pA and probes
V11-V14 measure the electrostatic potentials. The results, shown in Fig. 5, highlight the following
two important facts.

1) Extremely large electric potentials were produced. As discussed in Section 5.1, this implies the
presence of extremely large currents. For comparison, Figs. 6(a) and (b) show an ordinary

electrical circuit and the corresponding electric potential. Comparing these two results emphasizes
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just how large the electrical potentials seen in Fig. 5 are.
2) Probes V11-V14 all measured identical electric potentials. If we consider Kirchhoff’s voltage law,

this implies that the voltage around the loop is zero and the superconductivity condition is satisfied.
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Fig. 4. Diode loop with a 1 pA input. Here, four probes for measuring the electric potentials (V11—

V14) are located symmetrically around the loop.
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Fig. 5 Results for the setup shown in Fig. 4, with the probe voltage shown on the y-axis. Probes at four
points around the loop were used to measure the electric potentials, and these results show that all
probes measured identical potentials. This implies that, around the loop, the voltages summed to zero
and hence the superconductivity condition was satisfied. The extremely large electric potentials imply

the presence of a large DC current.
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Fig. 6 (a) Conventional electric circuit, presented for comparison. In (b), the probe voltage is shown
on the y-axis. Here, the electric potential is around 1 V. Comparing this with the potentials seen in our

system (Fig. 5) shows just how large those potentials are.

As shown in Fig. 7, we also considered the case of 1 A inputs. Here, we also introduced four 1 H
inductance coils in order to examine whether the coils were able to store energy. The results, shown
in Fig. 8, imply that the superconductivity condition was still satisfied even when we introduced these
four (superconducting) coils, and that the extremely large electric potentials were still present. As will
be discussed in Section 5.1, these large potentials indicate extremely large DC currents. Thus, the coils
must be storing extremely large amounts of energy. In Section 5.1, we estimate just how much energy
they are storing. Note that it is important for all four superconducting coils to be discharged

simultaneously when the energy is needed, in order to maintain their superconductivity.
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Fig. 7 Diode loop with 1 A inputs and four 1 H induction coils. These coils must be placed
symmetrically in order to maintain the superconductivity condition. The four electric potential probes

are likewise connected symmetrically for the same reason.
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Fig. 8 Results for the setup shown in Fig. 7, with four 1 H induction coils and 1 A inputs. The probe
voltage is shown on the y-axis. After some initial fluctuations, the four electric potentials converge to
51.3 GV after 0.002 s. This implies that, even after introducing the coils, the electric potentials are still
extremely high, implying that the superconductivity condition is still satisfied. Thus, we believe that

these coils can store extremely large energies.

5. Discussion

5.1 Output current and energy stored
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To transform an electric potential into a DC current, we can employ the following energy conservation
rule:

a9 =5mv?, (2)

where ¢, ¢, m, and v denote the electric charge, electric potential, electron mass, and drift velocity,

respectively. From this equation, we can derive the carriers’ drift velocity as

v=\/%.(3)

Thus, we can express the current density as

i = gqnu = /22
j=qnv=gqn |-~ (4

where n denotes the carrier concentration.

For a 1 pA input, the resulting electric potential is approximately ¢ =~ 45 kV. For comparison, the
conventional electric circuit in Fig. 6 yields an electric potential of ¢, = 1 V. Since we used the same
numerical software for both calculations, the current leads must have identical cross sections. Thus,

we obtain following ratio for the current densities:

ﬁ=j¢z;, (5)

where j and jo denote the output current densities for our system and the conventional circuit,
respectively. Since the current /o in the conventional circuit is simply I, = 0.015 A, we can calculate

the current in our system as

I=JEQ=&BA(®
Po

This implies that the tiny 1 pA input current produces a 3.15 A output current.

Based on Fig. 8, we can calculate the output current and the energy stored in the coils. The current
calculation, following the method used above for the 1 pA input case, yields an output current of 3 kA
and 18 MIJ of energy stored in the four coils. This is more energy than many conventional power

stations can produce.
5.2 Use of electric potential probes

Next, we should explain why we employed electric potential probes rather than ammeters or
voltmeters. As is well-known, such meters have two taps (compared with a single tap for an electric
potential probe) and internal electrical resistances. If we had employed them in our system, their
resistances would potentially have become zero, and ammeters and voltmeters can generally only
function when their electrical resistances are non-zero. Thus, ammeters would not have worked in the

PSIM simulation. In addition, if we had connected four voltmeters to the diodes in our system’s electric
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circuit loop, not all of the voltmeters would have displayed zero voltages because in fact the system
exhibits extremely large electric potentials, i.e., the current is non-zero. This implies that some of the
voltmeters would have detected voltages due to the current passing through their internal resistances.
Consequently, the voltmeters would have shown positive and negative voltages so as to satisfy
Kirchhoff’s voltage law, implying that current was flowing around the loop in different directions and
violating the laws of electromagnetism. In Section 5.3, we will demonstrate the existence of a current
around the system’s loop. In summary, we had to employ probes to measure the electric potential in

this study.
5.3 Existence of a current around the diode loop

According to the laws of electromagnetism, an electric potential is related to a static electric field,
as follows:
¢ = —Eg$, (7)
where Ey and ¢ denote the electrostatic field along a loop and an arbitrary small positive constant. In
our system, we have the following relation for each loop:
$ pds # 0. (8)
Thus,
$ pds = —1r€ [ Egdf #0, (9)
where 7 denotes the average loop radius. Since the constant & is non-zero, satisfying eq. (9) requires
the following:
$ Egdf # 0. (10)
Consequently, the average electric field is non-zero:
< Eg >+ 0. (11)
This implies that we can consider an average drift velocity along the electric loop of
<v>=u< Eg >, (12)
where u denotes the electron mobility. Thus, the current density around the loop is
j=0<Eg>=qn<v>%0, (13)

where o denotes the conductivity. This demonstrates that there is a rotational current around the loop.
5.4 Superconductive energy generation

Now, let us consider why we are able to obtain energy, based on the conservation of energy.

Lorentz’s conservation law is initially as follows [11,12]:
2 11
40]2 = (£) = (-3h)?, (14)
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where Ao, po, and ¢ denote the initial vector and electric potentials and the speed of light, respectively.
In the steady state, the zero-point energy (1/2hw) of the vacuum on the right-hand side of eq. (14) is
consumed, resulting in the terms on the left-hand side increasing. In other words, the vector and
electric potentials increase due to energy conservation (strictly speaking, to maintain the Lorentz

conservation law). Thus,

MP—(32=OJUJ)

where 4 and ¢ denote the final vector and electric potentials. In other words,
A=%053
where
A Ay > @g. (16)
In addition, we can use eq. (15-2) to demonstrate the Meissner effect, as follows. From eq. (7), we

have

This implies that the London equation holds, which is important because our system exhibits
superconductivity not only in terms of the transport properties but also the magnetic properties. In
addition, gage symmetry is broken [13]. Thus, we can conclude the currents we see are essentially
superconducting currents that do not require refrigeration.

Any researchers attempting to reproduce these experiments in practice will need to be very careful
to observe suitable safety protocols, due to the extremely large electric potentials involved. In

particular, the expert assistance of electrical system engineers would likely be helpful.
6. Conclusion

In this study, we aimed to obtain high stored energy densities in an ordinary laboratory setting. First,
we created two electrical circuit loops containing diodes, with the diodes oriented in the same direction
within each loop but in opposite directions in different loops. Then, we connected the two loops
together with current sources. In this novel device, the currents from the current sources add together
iteratively around each loop, and are never subtracted, resulting in extremely large output currents.
We then estimated the output current based on the electric potential. By applying Kirchhoff’s
voltage law to one loop, we found that it satisfied a superconductivity condition. When we then
introduced four induction coils while maintaining symmetry, the coils also satisfied the same
superconductivity condition. For a 1 A input, the four coils stored around 18 MJ of energy due to the
extremely large output current. Note that, when attempting to obtain the coils’ stored energy, they must

be discharged simultaneously so as to maintain the superconductivity condition.
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In addition, we have shown analytically that the Meissner effect occurs, by demonstrating that the
London equation holds and gage symmetry is broken.

The results in this paper are significant because they potentially enable us to obtain more energy
than many power stations can produce in an ordinary laboratory setting, without consuming fossil
fuels or producing radiation. This could contribute to preventing global warming. In addition,

demonstrating a new type of superconductivity is also important from a physics viewpoint.
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