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Abstract:
There is currently no practical way to extract energy from the lowest quantum state of a system, the zero-
point energy. A thought experiment is proposed here to define the principles of a current generator that 
would extract energy from this state. To improve the clarity of the concept, an open hardware prototype is 
also  discussed.  This  thought  experiment  may help  better  understand the  quantum fluctuations,  the 
practical limitations involved in extracting zero-point energy, and the interaction of virtual particles with 
matter. If the concept has any practical applications, there are implications to have an alternative energy 
source based on matter/anti-matter interactions. Beyond the ideas discussed here, there are charged 
particles in most places in the universe (plasma, solar winds, cosmic rays), and the concept discussed here 
can be applied to measure the flux of particles in these environments.

Introduction
The  concept  relevant  to  this  thought  experiment  is  the  hypothetical  generation  of  particles  and 
antiparticles. This is supposed to occur everywhere and all the time. The original thought experiment to 
explain black hole radiation was that next to the event horizon, this constant creation/destruction, which is 
typically unnoticeable, manifests itself as an emission of radiation (Fig. 1, Hawking, S., 1988). The event 
horizon separates particles and antiparticles. 

Fig. 1. The presence of the event horizon considerably affects the particle-antiparticle pairs and, for some 
space-time geometry, selectively removes one from the universe outside of the black hole (Hawkins, 
1988).

The presented thought experiment uses a magnetic field gradient to separate charged pairs of particles and 
antiparticles. Electric charges of different signs statistically move in different directions in a magnetic  
field gradient. The novelty of the idea is to realize that if particles and antiparticles are constantly created, 
then a magnetic field gradient would have the immediate effect of statistically moving the particles and 



antiparticles in different directions. An electric field would work as well, but focusing on magnetic fields 
leads to a simple prototype.

In most system configurations, the particle/antiparticles would recombine together or with other atoms, 
and the charge, mass, and momentum would not vary. However, suppose we set up two conductive plates 
in a specific geometrical configuration. In that case, the positive and negative charges will move in  
opposite directions and towards these plates. This will lead to the generation of an electric current 
between the plates when an electric wire connects them. 

Simulations:
For illustration purposes, I simulated the drift of a pair of electrons/antielectrons in the vacuum in the  
presence of a magnetic field gradient. I used a publicly available Python code based on the Lorentz  
equations. The parameters used are in Appendix 1. In most initial configurations, irrespective of the 
initial velocity, when a magnetic field in the z direction increases as x increases, the charged particles drift 
following the y axis. The electrons drift in the positive, and the antielectrons drift towards the negative.  
This is shown in Fig. 2, for two initial sets of velocity. The velocity in the z direction is not affected.  
However, the y axis drift tends to dominate where the particles go.

Fig. 2 Illustration of charged particles drifts in a magnetic field gradient. The magnetic field is in the z 
direction. The gradient is in the x direction. The drift is in the y direction. The two pairs of particles and 
antiparticles  have  slightly  different  starting  velocities  or  starting  points.

Fig. 3 shows a close-up of Fig. 2 for one anti-electron with an initial position of x, y, z = (0.01, 0, 0) and 
the initial velocity is vx, vy, vz= (0, 1, 0 - see Appendix 1). The units are m and m.s-1, respectively.



Fig. 3. Trajectory of one simulated antielectron in the x-y plane. The particle drifts towards y negative 
values as it oscillates in the x direction.

This simulation is based on the Lorentz force on charge particles of a specific mass. Except for the 
electromagnetic force, no relativistic or quantum effects are included. I also neglected the attraction 
between the two charged particles and the electromagnetic field generated by the particles. It seems like a 
reasonable assumption for electrons as the accelerations and velocity are such that the magnetic force will 
be the primary driver of the particles’ movement. Suppose the analogy I used with black hole radiation is 
correct. In that case, a pair of particles and antiparticles can move to some extent before the Coulomb  
force brings them back together. To give some order of magnitudes, considering an electron moving at 1 
m.s-1, in a magnetic field of 0.01 T, the Coulomb force will have the same order of magnitude as the  
magnetic force when the electron and antielectrons are 1 centimeter apart. However, the magnitude of the 
electron acceleration in the same conditions will be 109 m.s-2. The magnitude of the magnetic force will 
increase significantly at the nanosecond scale. This statement may still hold true for other pairs of 
particles,  like  the  protons  and  antiprotons,  but  this  matter  was  not  investigated  specifically.

In  this  simulation,  the  charged particles  move in  the  vacuum. If  they would move in  the  Earth’s  
atmosphere, collisions would occur. The conservation of charge would keep the general drift in the same 
direction.  However,  the mass and velocity  will  be  closer  to  the proton/antiproton pairs  previously 
mentioned. This would require specific calculations to understand if and to what extent a low-pressure 
environment is necessary for the particles to reach the conductive plates.
 
Prototype
A relatively simple prototype can be built to test the validity of previously discussed principles. In the 
example discussed here, the prototype requires a magnetic field in the direction z, with a magnetic field  
gradient in the direction x. In this configuration, having two plates in opposite directions (± y) and linking 
the plates with an electric wire will result in the generation of an electric current. When the antielectron  
reaches the metallic plate, it will positively charge the plate, as it destroys one valence electron. The 
electron reaching the opposite plate will negatively charge the plate, and through an electric wire, a flow 
of electrons will go from the negatively charged plate to the positively charged plate. The interaction of 
other particles/antiparticles pair with the plates is more complex and would require more discussion.  
Antiprotons that can reach the atoms’ plate nuclei will negatively charge the plate, and the charge will  
need to be transferred to the valence electrons before a current can be created. This could happen, for  



example, if the resulting nucleus is unstable and an electron or antielectron (beta particle) is created  
through a nuclear reaction. This would require further investigation.

Fig. 4 shows a possible prototype based on permanent magnets (Blümler, 2016). The flow of electrons is 
shown with the red arrow. Appendix 2 provides a possible list of materials for this open hardware (license 
in Appendix 3)

Fig. 4. Left: Gradient of the magnetic field created with an inner Halbach dipole created with 16 magnets 
(black arrows indicate the positive pole). The external quadrupole is made of eight magnets (red arrows 
show the positive pole).  The white-red scale image shows the magnitude of  the gradient  field.  In 
(Blümler, 2016), the magnetic field for such a system was from 0.44 to 0.448 T (gradient equal to 0.026 
T/cm). Right: The figure on the left needs to be understood in 3 dimensions, with a specific length so that 
the magnetic field is in the z direction (blue arrows), with a gradient in the x direction. It is similar to a  
simplified magnetic resonance imaging device built here with permanent magnets.

Conclusion:
A thought experiment was presented, and a possible prototype for a current generator. If the prototype 
generates currents, some questions will help to optimize the design. What is the typical probability 
distribution of the velocity of the electron/antielectron pairs? How do other pairs of particles/antiparticles 
interact with the magnetic field gradient and the conductive plates? Is low pressure inside the enclosure 
necessary?  What  magnetic  field  and  system  geometry  increase  the  current  generation?

If the current generator does not work, it also raises interesting questions. Is there a constant creation of 
particles/antiparticles? If yes, is the lack of current generation related to an engineering difficulty, or is a 
more  fundamental  issue  preventing  the  concept  from  having  practical  applications?  Is  there  a 
fundamental reason why energy cannot be extracted from the lowest quantum state of a system?
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Open hardware:

Copyright Damien Josset 2024 (dbjosset@gmail.com).  
This source describes Open Hardware and is licensed under the CERNOHL-S v2. 
You may redistribute and modify this source and make products using it under the terms of the CERN-
OHL-S v2 (https://ohwr.org/cern ohl s v2.txt ). 
This  source  is  distributed  without  any  express  or  implied  warranty,  including  of  merchantability,  
satisfactory quality and fitness for a particular purpose. Please see the CERN-OHL-S v2 for applicable 
conditions. 
Source location: https://vixra.org/ 
As per CERN-OHL-S v2 section 4, should You produce hardware based on this source, You must where 
practicable maintain the Source Location visible on the external case of the Zero Point Energy Module or 
other products you make using this source. 

Appendix 1: code used for Fig. 2 and Fig. 3. See (https://github.com/catherinemoresco/lorentz-force) for 
the full code, the key modifications are:

#  B field definition
def b(x, y, z):
  ''' What the B field evaluates to at a given x, y, z, location. 
  Returns B as a vector. '''
  b = np.array([0, 0, 0.01*x])
  return b

#Particles used for Fig. 2 (left)
masses = [9.1093837e-31, 9.1093837e-31, 9.1093837e-31 , 9.1093837e-31] 
positions = [[0.01, 0., 0.], [0.01, 0., 0.], [0.01,  -0.,  0.] , [0.01, -0., 0.]] 
velocities = [[0.01e2, -0.01e2, 0.1], [-0.01e2, 0.01e2, -0.1], [0.01e2, 0.01e2, 0.], [-0.01e2, -0.01e2, 0.]] 
charges = [-1.60217663e-19, 1.60217663e-19, -1.60217663e-19, 1.60217663e-19]

#Particles used for Fig. 2 (right)
#masses = [9.1093837e-31, 9.1093837e-31, 9.1093837e-31 , 9.1093837e-31] 
#positions = [[0.01, 0., 0.1], [0.01, 0., 0.1], [0.01,  -0.,  0.] , [0.01, -0., 0.]] 
#velocities = [[0.01e2, -0.0, 0.], [-0.01e2, 0.0, -0.], [0.0, -0.01e2, 0.], [-0.0, 0.01e2, 0.]] 
#charges = [-1.60217663e-19, 1.60217663e-19, -1.60217663e-19, 1.60217663e-19]

https://github.com/catherinemoresco/lorentz-force


Appendix 2:

This list of materials is to focus the discussion on a possible build. The final list of material for a working 
prototype may end up different from this list. I encourage reader to think about dimension and materials.

The way I am considering the next step for the prototype build is:
- Attach the conductive plates inside the chamber, add the conductor outside the chamber
- Seal the chamber
- Attach the magnets 
- Test that a magnetic gradient exist, test if a current is generated
- Pump air out of the chamber
- Measure pressure and electric current output

1) Magnets: The dimensions of the magnets I used are:
• 3’’ X ½’’ X 1/8’’ 
• 60 X 10 X 5 mm

2) Chamber material:
- (Quantity 3, to hold the magnets) Multipurpose 6061 Aluminum Round Tube, 1/4" Wall Thickness, 6" 
OD, 1" Long
- The chamber itself - Pressure-Rated Borosilicate Glass Tube, 5-1/2" OD, 5" ID, 7" Long
-  (Quantity 2, to seal the end of the chamber) Multipurpose 6061 Aluminum, 5-1/2" Diameter, 1/2" Long

3) Vacuum system
- Brass Threaded Fitting, High-Pressure, Through-Wall Connector, 1/8 NPT Female, Packs of 1
- Universal-Thread Push-to-Connect Tube Fitting, Nickel-Plated Brass, Straight, 3/8" OD x 3/8 Pipe 
Size, Packs of 5
- Vacuum Gauge with Steel Case, Dual Scale, 1-1/2" Dial, 1/8 NPT Male Bottom Connection

4) Plates:
- Aluminum or copper (foil, thin plates)

5) Conductor:
- Copper wire. Note that placement can be important. I suggest the wire start in the z direction with 
enough length to close the loop 5-10 inches from the chamber.

6) Seal made with Faraday wax
• 1 pt. yellow beeswax
• 5 pt. colophony (Rosin)
• 1 pt. Venetian red



Appendix 3: CERN Open Hardware Licence Version 2 - Strongly Reciprocal
Preamble

CERN has developed this licence to promote collaboration among hardware designers and to provide a  
legal tool which supports the freedom to use, study, modify, share and distribute hardware designs and 
products based on those designs. Version 2 of the CERN Open Hardware Licence comes in three variants: 
CERN-OHL-P (permissive); and two reciprocal licences: CERN-OHL-W (weakly reciprocal) and this 
licence, CERN-OHL-S (strongly reciprocal).

The CERN-OHL-S is copyright CERN 2020. Anyone is welcome to use it, in unmodified form only.

Use of this Licence does not imply any endorsement by CERN of any Licensor or their designs nor 
does it imply any involvement by CERN in their development.

1 Definitions

  1.1 'Licence' means this CERN-OHL-S.

  1.2 'Compatible Licence' means

       a) any earlier version of the CERN Open Hardware licence, or

       b) any version of the CERN-OHL-S, or

       c) any licence which permits You to treat the Source to which it applies as licensed under CERN-OHL-
S provided that on Conveyance of any such Source, or any associated Product You treat the Source in  
question as being licensed under CERN-OHL-S.

  1.3 'Source' means information such as design materials or digital code which can be applied to Make or 
test a Product or to prepare a Product for use, Conveyance or sale, regardless of its medium or how it is  
expressed. It may include Notices.

  1.4 'Covered Source' means Source that is explicitly made available under this Licence.

  1.5 'Product' means any device, component, work or physical object, whether in finished or intermediate 
form, arising from the use, application or processing of Covered Source.

  1.6 'Make' means to create or configure something, whether by manufacture, assembly, compiling,  
loading or applying Covered Source or another Product or otherwise.

  1.7 'Available Component' means any part, sub-assembly, library or code which:

       a) is licensed to You as Complete Source under a Compatible Licence; or

       b) is available, at the time a Product or the Source containing it is first Conveyed, to You and any other 
prospective licensees



            i) as a physical part with sufficient rights and information (including any configuration and 
programming files and information about its characteristics and interfaces) to enable it either to be Made 
itself, or to be sourced and used to Make the Product; or
           ii) as part of the normal distribution of a tool used to design or Make the Product.

  1.8 'Complete Source' means the set of all Source necessary to Make a Product, in the preferred form for 
making modifications, including necessary installation and interfacing information both for the Product, 
and for any included Available Components. If the format is proprietary, it must also be made available in 
a format (if the proprietary tool can create it) which is viewable with a tool available to potential licensees 
and licensed under a licence approved by the Free Software Foundation or the Open Source Initiative.  
Complete Source need not include the Source of any Available Component, provided that You include in 
the Complete Source sufficient information to enable a recipient to Make or source and use the Available 
Component to Make the Product.

  1.9 'Source Location' means a location where a Licensor has placed Covered Source, and which that 
Licensor reasonably believes will remain easily accessible for at least three years for anyone to obtain a  
digital copy.

 1.10 'Notice' means copyright, acknowledgement and trademark notices, Source Location references, 
modification notices (subsection 3.3(b)) and all notices that refer to this Licence and to the disclaimer of 
warranties that are included in the Covered Source.

 1.11 'Licensee' or 'You' means any person exercising rights under this Licence.

 1.12 'Licensor' means a natural or legal person who creates or modifies Covered Source. A person may be 
a Licensee and a Licensor at the same time.

 1.13 'Convey' means to communicate to the public or distribute.

2 Applicability

  2.1 This Licence governs the use, copying, modification, Conveying of Covered Source and Products, 
and the Making of Products. By exercising any right granted under this Licence, You irrevocably accept 
these terms and conditions.

  2.2 This Licence is granted by the Licensor directly to You, and shall apply worldwide and without  
limitation in time.

  2.3 You shall not attempt to restrict by contract or otherwise the rights granted under this Licence to other 
Licensees.

  2.4 This Licence is not intended to restrict fair use, fair dealing, or any other similar right.

3 Copying, Modifying and Conveying Covered Source

  3.1 You may copy and Convey verbatim copies of Covered Source, in any medium, provided You retain 
all Notices.



  3.2 You may modify Covered Source, other than Notices, provided that You irrevocably undertake to 
make that modified Covered Source available from a Source Location should You Convey a Product in 
circumstances where the recipient does not otherwise receive a copy of the modified Covered Source. In 
each case subsection 3.3 shall apply.

      You may only delete Notices if they are no longer applicable to the corresponding Covered Source as 
modified by You and You may add additional Notices applicable to Your modifications.
      Including Covered Source in a larger work is modifying the Covered Source, and the larger work 
becomes modified Covered Source.

  3.3 You may Convey modified Covered Source (with the effect that You shall also become a Licensor) 
provided that You:

       a) retain Notices as required in subsection 3.2;

       b) add a Notice to the modified Covered Source stating that You have modified it, with the date and 
brief description of how You have modified it;

       c) add a Source Location Notice for the modified Covered Source if You Convey in circumstances 
where the recipient does not otherwise receive a copy of the modified Covered Source; and

       d) license the modified Covered Source under the terms and conditions of this Licence (or, as set out in 
subsection 8.3, a later version, if permitted by the licence of the original Covered Source). Such modified 
Covered Source must be licensed as a whole, but excluding Available Components contained in it, which 
remain licensed under their own applicable licences.

4 Making and Conveying Products

You may Make Products, and/or Convey them, provided that You either provide each recipient with a  
copy of the Complete Source or ensure that each recipient is notified of the Source Location of the 
Complete Source. That Complete Source is Covered Source, and You must accordingly satisfy Your 
obligations set out in subsection 3.3. If specified in a Notice, the Product must visibly and securely 
display the Source Location on it or its packaging or documentation in the manner specified in that 
Notice.

5 Research and Development

You may Convey Covered Source, modified Covered Source or Products to a legal entity carrying out 
development, testing or quality assurance work on Your behalf provided that the work is performed on 
terms which prevent the entity from both using the Source or Products for its own internal purposes and 
Conveying the Source or Products or any modifications to them to any person other than You. Any 
modifications made by the entity shall be deemed to be made by You pursuant to subsection 3.2.

6 DISCLAIMER AND LIABILITY



  6.1 DISCLAIMER OF WARRANTY -- The Covered Source and any Products are provided 'as is' and 
any express or implied warranties, including, but not limited to, implied warranties of merchantability, of 
satisfactory quality, non-infringement of third party rights, and fitness for a particular purpose or use are 
disclaimed in respect of any Source or Product to the maximum extent permitted by law. The Licensor 
makes no representation that any Source or Product does not or will not infringe any patent, copyright,  
trade secret or other proprietary right. The entire risk as to the use, quality, and performance of any Source 
or Product shall be with You and not the Licensor. This disclaimer of warranty is an essential part of this 
Licence and a condition for the grant of any rights granted under this Licence.

  6.2 EXCLUSION AND LIMITATION OF LIABILITY -- The Licensor shall, to the maximum extent 
permitted by law, have no liability for direct, indirect, special, incidental, consequential, exemplary, 
punitive or other damages of any character including, without limitation, procurement of substitute goods 
or services, loss of use, data or profits, or business interruption, however caused and on any theory of  
contract, warranty, tort (including negligence), product liability or otherwise, arising in any way in  
relation to the Covered Source, modified Covered Source and/or the Making or Conveyance of a Product, 
even if advised of the possibility of such damages, and You shall hold the Licensor(s) free and harmless 
from any liability, costs, damages, fees and expenses, including claims by third parties, in relation to such 
use.

7 Patents

  7.1 Subject to the terms and conditions of this Licence, each Licensor hereby grants to You a perpetual, 
worldwide, non-exclusive, no-charge, royalty-free, irrevocable (except as stated in subsections 7.2 and 
8.4) patent licence to Make, have Made, use, offer to sell, sell, import, and otherwise transfer the Covered 
Source and Products, where such licence applies only to those patent claims licensable by such Licensor 
that  are necessarily infringed by exercising rights  under the Covered Source as Conveyed by that  
Licensor.

  7.2 If You institute patent litigation against any entity (including a cross-claim or counterclaim in a  
lawsuit)  alleging  that  the  Covered  Source  or  a  Product  constitutes  direct  or  contributory  patent 
infringement, or You seek any declaration that a patent licensed to You under this Licence is invalid or  
unenforceable then any rights granted to You under this Licence shall terminate as of the date such 
process is initiated.

8 General

  8.1 If any provisions of this Licence are or subsequently become invalid or unenforceable for any reason, 
the remaining provisions shall remain effective.

  8.2 You shall not use any of the name (including acronyms and abbreviations), image, or logo by which 
the Licensor or CERN is known, except where needed to comply with section 3, or where the use is 
otherwise allowed by law. Any such permitted use shall be factual and shall not be made so as to suggest 
any kind of endorsement or implication of involvement by the Licensor or its personnel.

  8.3 CERN may publish updated versions and variants of this Licence which it considers to be in the spirit 
of this version, but may differ in detail to address new problems or concerns. New versions will be  
published with a unique version number and a variant identifier specifying the variant. If the Licensor has 



specified that a given variant applies to the Covered Source without specifying a version, You may treat 
that Covered Source as being released under any version of the CERN-OHL with that variant. If no  
variant is specified, the Covered Source shall be treated as being released under CERN-OHL-S. The 
Licensor may also specify that the Covered Source is subject to a specific version of the CERN-OHL or 
any later version in which case You may apply this or any later version of CERN-OHL with the same 
variant identifier published by CERN.

  8.4 This Licence shall terminate with immediate effect if You fail to comply with any of its terms and 
conditions.

  8.5 However, if You cease all breaches of this Licence, then Your Licence from any Licensor is reinstated 
unless such Licensor has terminated this Licence by giving You, while You remain in breach, a notice 
specifying the breach and requiring You to cure it within 30 days, and You have failed to come into  
compliance in all material respects by the end of the 30 day period. Should You repeat the breach after 
receipt of a cure notice and subsequent reinstatement, this Licence will terminate immediately and 
permanently. Section 6 shall continue to apply after any termination.

  8.6 This Licence shall not be enforceable except by a Licensor acting as such, and third party beneficiary 
rights are specifically excluded.


