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ABSTRACT 
In this work we present a theoretical explanation for the possible anomalous forces induced 
by superconducting disks and toroids, based on the hypothesis of a preexisting state of ge-
neralized quantum entanglement that can produce momentum variation exchanged between 
Cooper pairs and outer particles. Considering the immense amount of particles involved in 
the phenomenon as coherent Cooper pairs, and indications of previous studies, we use clas-
sical quantities as macroscopic observables in our calculations. We here analyzed the beha-
vior of such superconductors and compared the experimental results early obtained in the 
literature with our theoretical proposal. We found that the theoretical calculations agreed 
with very good accuracy for two different experiments and devices. The present work really 
highlights the possibility of superconducting materials to be applied to induce outer forces 
in the environment and in external objects, as explained by our theoretical model. 

 

1. INTRODUCTION 
In an intriguing work [1], the authors reported experimental evidence of a gravitational impulse in 

the local vicinity of charged high-Tc ceramic superconductor YBa2Cu3O7−y which could induce the deflec-
tion of a simple pendulum of several materials. In other work [2], it was also reported the existence of 
weak gravitation shielding properties of the superconductor YBa2Cu3O7−x below 70 K under the applica-
tions of high electromagnetic fields. The experimental procedure described in [1] was improved and im-
plemented by same authors in an experimental setup established for the investigation of high voltage dis-
charges in low pressure gases through large superconductors, as published in [3]. The phenomenon is 
characterized by the existence of apparent anomalous forces in the vicinity of high-Tc superconductors 
under nonequilibrium conditions. The results of the improved apparatus confirmed the existence of the 
unexpected physical interaction proportional to the mass of the objects and independent on their compo-
sition in temperature down to 40 K. In other words, within the errors of the measurements it behaves like 
a gravitational interaction, an effect that cannot be explained in the frame of the known theories as the 
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general relativity. The novel effect found from that impulse gravity generator motivated the interest of 
other researchers that implemented the replication of the experiments in their works, as in [4, 5].  

A perspective of theoretical explanation for such a phenomenon of gravitational modifications has 
been proposed in Solomon’s works [6-8], in which the experiments in [1] and [2] and their effects were 
systematically reviewed. As contraposition to those works, other groups also studied the phenomenon and 
or tried to reproduce the same results, but they were controversial and not conclusive [7-9]. Some theoret-
ical works have investigated more profoundly the possibility of gravitational screening or gravitational-
shielding by superconductors [10, 11]. So, the phenomenon still remains up to date open and needs a 
more accurate verification. 

The connection between gravitational field and superconductivity has been object of study of a lot of 
works for many years [12-27] due to be a very interesting and novel field of research. However, in the spe-
cific line of research concerning to the strange effect here described, we can mainly emphasize works that 
consider possible explanations by using the general relativity [28-30]. In a 1996 work [28], the author tried 
to explain the phenomenon by means of a formalism of a quantum theory of general relativity, but it was 
not possible to obtain results for comparison with the experimental data due to its complexity. Other pos-
sibilities tried were to explain the effect by means of generalized Maxwell equations that simultaneously 
treated weak gravitational and electromagnetic fields [29, 30] by considering the weak field approximation 
for Einstein equations [31, 32]. In a sequence of works in the field, G. Modanese also presented studies 
concerning to possible alternative explanations to the effect [33-37].  

The phenomenon of connection between gravity and superconductivity has been investigated even in 
very recent works [38, 39], indicating the present relevance of the subject.  

In this work, we propose a different theoretical explanation of the effect in comparison with other 
theories. We consider that the state of generalized quantum entanglement (GQE) is preexisting and it rules 
all particles in the universe. Its effect is usually extremely weak because of the huge entropy involving the 
mixture of the states of the myriad of particles existing in the universe. For example, if we measure the 
quantum state of two random particles we cannot detect any correlation between them even considering 
GQE formalism. In order to rise the effects of GQE state we need to put a huge quantity of particles in the 
same quantum state locally together such as made in case of internal Cooper pairs of the superconductor 
material below the critical temperature.  

Any N-body calculation is very complex using the quantum mechanics framework regarding the huge 
quantity N of microscopic quantum systems such as Cooper pairs. In general lines, our approach consists 
in considering valid the connection between quantum microscopic quantities and macroscopic obser-
vables, based on the theoretical framework of GQE state, as already proposed in recent studies considering 
other anomalous effects in capacitors [40-42], magnetic cores [43], piezoelectric materials [44] and semi-
conductors laser diodes [45]. It is relevant to emphasize that such a macro-entanglement state can only 
take place under very special or circumstances or extreme physical conditions, as in the cases of high vol-
tages or high powers applied to the devices, as presented in the cited experiments. We here found that our 
theoretical calculations agreed with very good accuracy for two different experiments involving super-
conductor devices. Such results really reinforce the consistency of GQE hypothesis. 

In the next section, we give more details about Podkletnov experiments and describe the model pro-
posed in order to explain the anomalous effects reported in [1-3]. 

2. THEORETICAL FRAMEWORK 
2.1. Experiments in Superconducting Disks 

In [1], it was reported a successful implementation of an impulse gravity generator based on high ten-
sion discharges applied on a superconducting ceramic YBa2Cu3O7−y. We here propose a new theoretical 
model in order to quantify the magnitude of the anomalous forces generated by the operation of that su-
perconductor.  

In order to understand the model, we need to describe in more details the features of the anomalous 
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effect. The work reports an experiment involving two large two-layer disks, in which one was supercon-
ductor (diameter 120 mm and thickness from 4 mm to 8 mm) and another one an ordinary conduc-
tor(diameter 100 mm and thickness 15 mm) in which was applied high-voltage in the range 500 kV to 2 
MV. The superconducting material (ceramic) was in the superconducting state, as its temperature was 
kept below the critical limit (40 K). During the time interval of high voltage application (0.1 ms to 0.01 
ms), an impulse was generated in direction to a spherical rubber mass (18.5 g) connected in the free ex-
tremity of a simple pendulum. The pendulum suffered a visible deflection and as the test mass in its ex-
tremity was made by rubber the impulse had not electromagnetic character. In the Figure 1, we show a 
scheme of the apparatus used in the experiment and the effect suffered by the simple pendulum. 

The geometric projection of the impulse occurs from the area of the superconducting disk and there 
was not perceivable decay up to at least a distance of 150m, even across physical obstacles. As already de-
scribed, the properties of such an interaction were not explainable by means of any actual theory. Al-
though the effect cannot be completely understood by any actual theory or even by alternative recent 
theoretical proposals, we assert that it can be surprisingly explained so qualitatively as quantitatively with 
basis on the new concepts presented from now on. Next we present the numerical approach and calculate 
the magnitude of such forces by directly adopting the experimental data provided by [1-3].  

In a voltage of 2 MV, the peak of the current was about 10,000 A, the total charge discharged was 0.1 
C (the discharge was provided by a bank of capacitors) and the discharge time remained between 10−4 s 
and 10−5 s. All of the data here described can be found in [1]. The average time in the calculations is t = 5 × 
10−5 s. As the average electric current is the total charge by the average time, then for that operation time 
considered the average current in that voltage is I = 0.1C/(5 × 10−5 s) = 2000 A.  

A study related to the longitudinal forces proportional to the square of the electric current value was 
developed according to [46] and these calculations can be summarized by the formula: 

2
0

4π
I LF µ

=                                       (1) 

in which F is the longitudinal force (in N), I is the magnitude of the electric current flowing in the circuit, 
L is the geometric coefficient and μ0 is the magnetic constant 4π × 10−7 H/m.  

The charge carriers (electrons) of the electric current pulse move inside the circuit with some drift 
velocity according to the transitory local potential (electric) and, as result, a nonlocal longitudinal force in  
 

 
Figure 1. Scheme of the apparatus used in the experiments reported in [1]. The 
super-conducting ceramic disk subjected to high voltages generates a field of forces which 
resembles a weak gravitational field in its surroundings that causes the deflection of the 
mass in the extremity of the simple pendulum. 
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the electric current direction is inducted abroad considering their precondition of generalized quantum 
entanglement with the environment. 

The external induction is not intermediated by a magnetic field (photons), then we conjecture that 
the geometric coefficient (dimensionless) can have its value equal to unity (L/4π = 1) since it depends only 
on the geometry of the circuit. The nonlocal force equation can be derived from Equation (1) as follows: 

2
0mF Iµ=                                       (2) 

We have to point out that this same equation can be used to calculate the magnitude of the nonlocal 
force induction generated by the charge carriers inside a resonant cavity of laser diodes, making the gain 
equal to zero, according to our previous work [41]. 

The average current is i = 2000 A for an applied voltage 2 × 106 V, so that  
( ) ( )272MV 4π 10 2000 5.03 NmF −= × × = . For the voltage 106 V, the average current must be I = 1000 A 

and, then, we have the force ( ) ( )271 MV 4π 10 1000 1.26 NmF −= × × = . For the voltage 5 × 105 V, the aver-
age current must be I = 500 A, so that ( ) ( )27500 kV 4π 10 500 0.315 NmF −= × × = . 

We assert that there are the possibility of particles affects the momenta of others which they are 
quantically entangled with when subjected to local forces. In other words, beside the interaction among 
the particles via local forces there is also interaction via nonlocal forces in the case of quantically entangled 
particles.  

It is supposed as basic premise in the generalized quantum entanglement (GQE) framework that all 
particles are quantically entangled in a generalized way [43]. Therefore the pairs of Cooper in the super-
conducting state (below the critical temperature) in the interior of a superconducting disk can affect the 
momentum of the particles that constitute external objects, as the mass of a simple pendulum.  

Here such a hypothesis deserves some comments concerning to Cooper pairs. There has been a big 
controversy in studies related to the mechanism of generation of the superconducting effect in the case of 
high-Tc superconductors, that is, if the effect is really caused by coupling of electrons in pairs as occurs in 
metallic superconductors. In [47], it was reported that many materials are not well described by the BCS 
model, but the pairing theory is a wider concept in which fermions can be described by means of an effec-
tive attractive interaction that produces condensates with large overlaps between pairs. Hence, the BCS 
concept is not excluded as a possible explanation of the behavior of non-metallic superconductors.  

In other work [48], it was studied the mechanism responsible for superconductivity in high-tempera- 
ture cuprates and reported that evidences indicated that the pairing state could exist but in a new form, 
characterized by an anisotropic order parameter. Besides it was reported that a class of experiments in-
volving the most widely studied cuprate (YBa2Cu3O7−y) and based on the interference of the quan-
tum-mechanical phases in Josephson tunnel junctions and dc SQUID devices gave strong evidence for 
pairing in a channel with d-wave symmetry. Besides, more recently, although for a different high-Tc su-
perconductors (BSCCO), it has been also reported in [49] that the coupling electron-electron would be 
strong enough in order to be responsible by the superconducting effect, although the role of phonons, the 
glue in the case of conventional Cooper pairs, remains controversial. Further other recent work [50] also 
suggests the presence of the mechanism of Cooper-pairing in layered high-Tc superconductors. In other 
words, by considering all the works that reinforce the presence of electron pairing in high-Tc supercon-
ductors, we really adopt such a hypothesis in our model and indistinctly call them Cooper pairs from now 
on. 

The collective set of Cooper pairs behaves as a single composed particle, due to its dependence under 
the same wave function despite its macroscopic distribution in the interior of the superconducting disk. 
The momenta of the particles that compose the pendulum mass are affected when the pairs of Cooper are 
subjected to a transient longitudinal force in the average time 5 × 10−5 s when the intense average current 
is applied. The impulse generated in the pendulum mass is the kinetic reaction of the Cooper pairs sub-
jected to a longitudinal force originated from the high voltage discharge.  

The nonlocal force induced by Cooper pairs acts from the area of the superconducting disk A1 with 
diameter 120 mm and 113.1 cm2 according to 1mP F A= , in which P is the induced nonlocal pressure. 
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Such a pressure is directly proportional to the longitudinal force F that affects Cooper pairs in a transient 
way. So, we have the following values for the pressure P to each different applied longitudinal force: 

( )
( )
( )

2

2

2

2 MV 5.03 113.1 0.0445 N cm ;

1 MV 1.26 113.1 0.0111 N cm ;

500 kV 0.315 113.1 0.0027 N cm .

P

P

P

= =

= =

= =

                    (3) 

The pendulum mass in equilibrium had half spherical area A2 = 13.52 cm2 which is achieved by the 
induction field that emerges from Cooper pairs distributed in the interior of the superconducting disk. 
The value of the induced force for each value of voltage is calculated in the following way: 

( ) ( )
( ) ( )
( ) ( )

2

2

2

2 MV 2 MV 0.0445 13.52 0.6 N;

1 MV 1 MV 0.0111 13.52 0.15 N;

500 kV 500 kV 0.0027 13.52 0.0365 N.

F P A

F P A

F P A

= × = × =

= × = × =

= × = × =

               (4) 

The longitudinal force generates the dislocation of Cooper pairs and as consequence, since that 
Cooper pairs and pendulum mass are entangled, they induce a dislocation to the mass of the pendulum, 
that is, one causes a deflection. In other words, part of the energy (work) that the longitudinal force pro-
vided to Cooper pairs moved them in such a way that they induced a dislocation of the pendulum mass, 
which they were entangled with, by our initial hypothesis. That energy can be calculated by multiplying 
the induced force by the thickness of the superconducting disk. The thickness of the disk determines the 
limit or the boundary condition for Cooper pairs—that can be understood as a composed particle distri-
buted in macroscopic dimensions in the interior of the superconducting disk. So, adopting those classical 
parameters and purely kinetic arguments in the calculation is justified. The work realized by the force for 
each different voltage and thickness is shown in each of the following calculations: 

( )
( )
( )
( )
( )
( )

3 4

3 4

3 4

3 4

3 4

3 4

2 MV-8 mm 0.6 8 10 48 10 J;

1 MV-8 mm 0.15 8 10 12 10 J;

500 kV-8 mm 0.0365 8 10 3 10 J;

2 MV-4 mm 0.6 4 10 24 10 J;

1 MV-4 mm 0.15 4 10 6 10 J;

500 kV-4 mm 0.0365 4 10 1.5 10 J.

E

E

E

E

E

E

− −

− −

− −

− −

− −

− −

= × × = ×

= × × = ×

= × × = ×

= × × = ×

= × × = ×

= × × = ×

                 (5) 

Those values are consistent with the values of the potential energy variation EP of the pendulum as 
function of the applied voltage and different values of thickness of the dielectric, as indicated in the paper. 
Such values are shown in Table 1. 
 
Table 1. Values of the potential energy variation EP (in Joules) in function of the voltage applied to 
the superconductor (in Volts) and its thickness (in mm). 

Voltage (MV) Thickness (mm) Potential Energy Variation EP (J) 
2 8 23.1 × 10−4 
1 8 13.9 × 10−4 

0.5 8 3.6 × 10−4 
2 4 13.1 × 10−4 
1 4 8.3 × 10−4 

0.5 4 1.8 × 10−4 
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According to the authors in [1], the geometry of the induction region remained unchanged up to dis-
tances of the order of 150 m from the emitter, that is, there was not dispersion of the perturbation with the 
distance. That feature is theoretically explainable due to the coordinated dislocation of Cooper pairs (sub-
jected to the same wave function) inside the boundary conditions imposed by the bulk of the supercon-
ducting disk (thickness and diameter) during the short time interval (time of high voltage discharge) in 
which the longitudinal force acted. Therefore, there is a perfect or almost perfect projection of the nonloc-
al induced force depending on the physical dimensions of the disk. Further according to the authors, there 
was an indication that the intensity of the impulse was proportional to the magnetic field magnitude in the 
interior of the superconductor and such a feature is consistent with the calculations here presented. Other 
relevant point is that simple calculations involving the deflexion of the pendulum indicate that the energy 
needed to a dislocation of 142 mm should be 2.14 times higher than the variation of potential energy indi-
cated in Podkletnov work and that is consistent with our theoretical result, in which it is obtained a value 
2.08 times higher. In relation to the indication of independence of the material used for the mass of the 
pendulum, the GQE hypothesis also is totally compatible and even reinforced.  

2.2. Experiments in Superconducting Toroids 

Our model can also explain the results reported in [2]. In that work, it was reported the presence of 
weak gravitation shielding properties of YBa2Cu3O7−y superconductor below 70 K. We analyzed the results 
of that experiment and compared with our numerical results. Basically, the experimental apparatus con-
sisted in a toroid with external radius 13.75 cm and internal one 4 cm, total thickness 10 mm, placed in the 
horizontal plane. The composite bulk was made by an upper layer of conducting ceramic with thickness 7 
mm and a lower nonsuperconducting layer with 3 mm. Three solenoids below the toroid were responsible 
by its levitation and two lateral solenoids were responsible by its rotation (all solenoids fed by alternate 
current). The test mass had values from 10 g up to 50 g and lost a percentage of weight when placed above 
the external border of the toroid (in the superconducting state below the critical temperature 70 K) in le-
vitation and rotation. In a rotation of 4000 rpm, a 50 g test mass lost 0.17% and the apparent weight loss 
increased proportionally to the rotation increasing. For 500 rpm, the same mass lost 0.23% of its weight. 
The article also indicates that the weight loss changes proportionally to the radial position of the test mass. 
In other words, the weight loss increases as function of the toroid radius.  

We show in Figure 2 the scheme of the experimental apparatus implemented in that work.  
The theoretical model here proposed indicates that it exists a nonlocal interaction (via generalized 

quantum entanglement) among Cooper pairs of the superconducting toroid in its superconducting phase 
and the particles composing the test mass placed above the toroid. As Cooper pairs are in the same quan-
tum state they can be considered as a unique composed quantum particle and macroscopically spread in 
all the bulk of the toroid. The decreasing of the test mass weight loss is a kinetic consequence of Cooper 
pairs being subjected to the centrifugal force when the toroid is in rotation. 

The calculation of the volume of the toroid is as follows: 
2

1 1πV r t=                                         (6) 

in which V1 is the volume of the solid toroid, r1 is the large radius and t is the thickness of the upper layer. 
So, we have: 

2 3
1 13.75 3.1417 0.7 415.77 cmV × =×=  

Analogously, we have 
2

2 2πV r t=                                         (7) 

in which V2 is the volume of the solid toroid, r2 is the radius of the circular hole of the toroid and t is the 
superconducting layer thickness. So: 

2 3
2 4 3.1417 0.7 35.19 cmV × ×= =  
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Figure 2. A simplified scheme of the experimental appa-
ratus used in the experiments reported in [2]. The super-
conducting ceramic toroid was subjected to high currents 
and samples placed over it presented reduction of weight 
of up to 1.2%, indicating the generation of a weak gravita-
tional shielding in its surroundings. 

 
As one has:  

1 2V V V= −                                         (8) 

in which V is the total volume of the toroid, then we have: 
3415.77 35.19 380.58 cmV = − =  

The paper does not provide information about the density of electrons forming Cooper pairs in the 
superconducting ceramic in a determined temperature. The density of Cooper pairs in this material is 
lower than the values of the superconductors of type I. A typical value indicated in the literature is between 
1021 and 5 × 1021 electrons per cubic centimeter. In our choice, we consider the intermediate value one 2.5 
× 1021 electrons per cubic centimeter. If we consider that value for the density of Cooper pairs and the 
electron mass (9.1 × 10−31 kg) we can calculate the total mass m of Cooper pairs:  
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31 21 79.1 10 2.5 10 380.58 8.66 10 kgm − −= × × × × = ×  

As Cooper pairs are subjected to a centrifuged force Fc due to the rotation of the toroid, we calculated 
it in the model by considering 

2
cF mrw=                                        (9) 

in which m is the total mass of Cooper pairs, r is the external radius of the toroid where the test mass is 
placed and w is the angular velocity. Such a force is dependent on the radial position in relation to the axis 
of symmetry of the toroid in rotation. For an angular velocity of 4000 rpm, we have 4000 60 66.67 rad sw = = , 
so that we obtain the force 7 2 2 48.66 10 13.75 10 66.67 5.29 10 NcF − − −= × × × × = × . The weight P of the test 
mass mP = 10 g is calculated by making P = mP × g, in which mP is the value of the test mass and g is the 
gravity acceleration. Inserting the values, one has 310 10 9.8 0.098 NP −= × × = . The percentage weight 
loss of the test mass with 10 g can be calculated by: 

100 cFP
P

∆ =                                      (10) 

So, we have ( )45.29 10 0.098 100 0.534%P −= × × = . For an angular velocity 5000 rpm, we have w = 
83.34 rad/s. The centrifuged force for that angular velocity is  

7 2 2 48.66 10 13.75 10 83.34 8.25 10 NcF − − −= × × × × = ×  

The percentage weight loss of the test mass with 10 g, in those conditions, is given by:  
( )48.25 10 0.098 100P −= × ×  or 0.842%P = . By considering an average test mass of 25 g (due to the 

limits of mass used in the experiment, e.g., 10 g and 50 g), we respectively have the average percentage 
weight loss for 4000 rpm and 5000 rpm: 

( ) ( )7 2 2 38.66 10 13.75 10 66.67 25 10 9.8 100 0.216%P − − −= × × × × × × × =  

and 

( ) ( )7 2 2 38.66 10 13.75 10 83.34 25 10 9.8 100 0.338%P − − −= × × × × × × × =  

The values of weight loss of the test mass experimentally measured by considering the higher radius 
of the toroid 13.75 cm were found in the range from 0.3% and 0.5% for the angular velocities of 4000 rpm 
and 5000 rpm, respectively. If we consider measurements made above the internal radius of the toroid (4.7 
cm), we have the following percentages of weight loss respectively calculated:  

( ) ( )7 2 2 38.66 10 4.7 10 66.67 25 10 9.8 100 0.07%P − − −= × × × × × × × =  

and 

( ) ( )7 2 2 38.66 10 4.7 10 83.34 25 10 9.8 100 0.12%P − − −= × × × × × × × =  

The values of weight loss experimentally measured by considering the higher value of the toroid ra-
dius (13.75 cm) were between 0.1% and 0.25% for the angular velocities 4000 rpm and 5000 rpm, respec-
tively. The values calculated in the model are close to the experimental values although the density of 
Cooper pairs is not so accurate. Besides another reason refers to the dependence on the value of the in-
duced current, which is variable. The small differences in the decreasing of weight in the measurements of 
the different samples and the possible variations in the measurements as consequence of induced current 
variations can have suggested the error of considering that the values of test mass lost a same fraction of 
their weights. Losses of weight between 0.05% and 0.07% were measured by values of test mass above of 
the toroid in the superconducting toroid without angular velocity (static toroid only with levitation). The 
minimum magnetic force in order to have annulled the weight of Cooper pairs must be calculated by P = 
m × g, in which m is the total mass of Cooper pairs and g is the local gravity acceleration. So, we have:  
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31 21 59.1 10 5 10 360.58 9.8 1.6954 10 NP − −= × × × × × = ×  
Such a repulsive force which Cooper pairs are subjected to be transmitted to the test mass of the to-

roid and is addressed upward (the direction of the magnetic levitation). The percentage weight loss for a 
test mass with 10 g placed above the toroid (any position over the area) is calculated as:  

( ) ( )5 31.6954 10 N 100 10 10 9.8 0.0188%P − −= × × × × =  

The best value of percentage measured in the experiments varied from 0.05% to 0.07%, as indicated in 
the paper. The value calculated can converge to that range of values if we consider that the force of levita-
tion is much higher than the weight of Cooper pairs because the toroid was hanged at height 3.5 cm. For a 
magnitude of magnetic force necessary to suspend and make stable the toroid position at height 3.5 
cm—we estimate that such a force is three times higher than the weight of Cooper pairs—we obtained a 
percentage weight loss of the test mass with 10g the value P = 0.0564%, which is within the range meas-
ured in the experiments. It is remarkable that the centrifugal force is pointed radially from the center of 
symmetry axis to outer border of the toroid and this follows parallelly its horizontal surface but compara-
tively the force induced to the test mass is perpendicular. This can be explained considering the perpendi-
cular deviation of Cooper pairs from the interface of lower conductor layer (resistive region) to the upper 
superconductor layer (no resistivity) [31], so that the nonlocal induced upward force pushes the test mass 
yielding its weight reduction.  

As seen from the results, the effects are still weak for technological applications. However, in order to 
increase the magnitude of the effect so that it was strong enough to allow a practical application, we sup-
pose that the anomalous effect could be enhanced if we consider some technological practices adopted in 
other physical situations, as suggested in [51], as to use time-dependent electric fields [52], introduce one 
(or many) impurity in the system [53], with pulsed magnetic fields [54-58], by making the superconductor 
rotate more quickly [59-61] or by using a superconductor device made of layers of different materials [62]. 

3. CONCLUSIONS AND FINAL REMARKS  
In this work, we present a new model in order to theoretically explain in qualitative and quantitative 

terms, some experiments concerning to anomalous forces externally induced by superconductors built in 
different shapes and dimensions. The devices worked below the critical temperature in different condi-
tions, that is, rotating in constant or variable angular velocity, levitating magnetically or over applying of 
high-voltage discharge. The different setups and experiments indicated weight losses in objects and unex-
plainable effects. For instance, either it was observed the reduction of weight in the case of superconduct-
ing toroids in rotation or the deflection of a simple pendulum with test mass composed by different di-
electric materials, when it was close to superconducting disks subjected to high voltages. 

It has been reported that a weak gravitational field was generated and detected in the neighborhood of 
superconducting ceramic disks that caused the deflection on the pendulum, but there was not still a defini-
tive theory to explain such an anomalous effect. So, we here propose our model based on the same concept 
described in early similar works, which consists in attributing to generalized quantum entanglements the 
microscopic origin of the anomalous effect. As earlier considered, we can use classical analysis in the cal-
culation of the physical quantities and show that the empirical formulas for the anomalous forces gener-
ated by the operation in high voltage of the superconductors provides very good values, in concordance 
with the experimental range measured for those experiments.  

Our model considers a preexisting state of generalized quantum entanglement so that the Cooper 
pairs formed below the critical temperature of superconductors can exchange collectively their momentum 
variation with outer particles composing macroscopic objects such as the test mass of a simple pendulum 
or accelerometer. The good accordance of the magnitude of the induced nonlocal forces calculated from 
our model in comparison with the experimental values reinforces the concept of the application of classic-
al quantities related to the macroscopic observables in the framework of GQE, such as described in other 
previous works in which other anomalous effects were analyzed. It is remarkable that the authors of the 
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experiments mentioned in this work made a clear association of the phenomenon with the gravity for bet-
ter explaining it. This argument reinforces the possible connection between the gravity and the preexisting 
condition of generalized quantum entanglement, that is, the gravity could be possibly understood in the 
context of generalized quantum nonlocal effects. Of course all those themes need more detailed analysis. 

Finally, the present work really highlights the possibility that superconductor materials are applied to 
generate outer forces in the environment which could affect external neutral objects, that is, by another 
type of interaction different of the electromagnetic one. Rather it also reinforces our GQE theoretical 
framework in order to quantify the phenomena so that one encourages new experiments with supercon-
ductor ceramics. For example, new materials with higher density of Cooper pairs such as niobium can be 
applied in order to amplify the effects. In this way, although the phenomena demand special conditions, 
the effects can be enhanced enough to allow practical applications. Other possible ideas aiming to enhance 
the anomalous effects could be to adopt some technological practices, as for instance inserting a impurity 
in the materials, using time-dependent electric fields or designing new shapes or associating more devices 
or layers in the superconductors. As future perspective in such a topic, we aim to analyze the enhancement 
of the anomalous effect for materials with high density of current made of NbTi and other metallic super-
conductors. We are also analyzing how wide is the feature of dependence of the forces on the square of the 
current for other physical systems, as the semiconductor laser diodes, beside the case of superconductors 
here reported. 
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