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Future Energy Surge of 2009 

• World Future Energy Summit, 

Abu Dhabi, Jan. 19-21, 2009 

• SPESIF Future Energy Source 

Workshop, Feb. 24-26, 2009 

• Future Energy Forum, Bilboa, 

Spain, June 9-11, 2009 

• Conference on Future Energy, 

Washington DC, Oct. 9-11, 

2009 (third in a series, tenth 

anniversary) 

IntegrityResearchInstitute.org 

SPESIF 2009 



Some of the best ZPE physicists were assembled at 2009 

COFE3: Ludwig, (Ruff), Valone, Froning, Maclay, King 



 IRI Future Energy Projects 



Published in 1981, mostly about 

oil, cites oil import quota of 1959 

and a decade later: price controls 

• President Jimmy Carter, 1979 – 

“Clear and present danger to 

national security” 

• IEA predicts that OPEC oil 

production will not rise above 

1970s level of 30 Mb/d 

• Solutions recommended: 

stockpiles, demand restraint, 

conservation, non-OPEC oil, 

synthetic fuels, nuclear and solar 

energy, or else, political and 

military coercion, “break 

OPEC” 



IEA & DOE
Reference
Case OPEC
projections.

DOE has

higher

Non-OPEC

supply.

Both

require

huge

increases in

OPEC

output.
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www.energywatchgroup.org 
Projections for the global oil supply: 
   2008: 81 Mb/d 
   2020: 58 Mb/d (IEA 105 Mb/d) 
   2030: 39 Mb/d (IEA 116 Mb/d) 

Oil countries 

year past peak 



“We’re pretending that business as usual will supply all our needs. But  
there’s an impending oil crisis we’re basically seeing, that will actually 

bite us sooner than we’re expecting it and it’s better to prepare for it now.” 
 

Tom Valone, June 25, 2002 - CNN Moneyline 





Earth’s Most Recent 400,000 Year 

Climate History  

 credit: Jim Hansen, NASA Goddard Inst. for Space Studies 

MIT’s Technology Review, July/August, 2006 



 
ppm 

Break in graph 

C 

Global 

CO2 Level 

in 2006 

Technology Review, July/August 2006 

Sea Level Gap 

years ago  

KEY to graph:10 ppm = 0.5°C = 10 meters 

0 m Sea Level = 290 ppm CO2 = 15 °C World Temp  

Projected Sea Level 

Rise is 80 meters 

Baseline: 

CO2, Temp, Sea Level are inextricably correlated and track each other always in lockstep 

- - - Graph enhancements by Thomas Valone, PhD, PE   

November, 2006 



Oct. 3-9, 2009 



National Security and Climate Change 

CNA.org, 2007 



Jan 21, 1997 



The Quantum Vacuum 

• Zero-point energy is not 

conserved 

• Helium stays liquid < 1°K 

• ZPE density = 220 erg/cc 

in optical region 

 

 

Quantum fluctuations of the 

vacuum create virtual particles 

(real for an instant) that produce 

shielding & mechanical force 
Electron-positron production 

Casimir force pushes Koltick experiment 



Casimir Made ZPE Popular 



Feasibility of Extracting ZPE 

 

Thomas Valone, PhD Thesis: Kennedy-Western Univ., Sept., 2003 

www.grc.nasa.gov 



The Men Who Made ZPE 

1891 Tesla 

predicts ZPE 

existence 

Valone, Zero Point Energy: The Fuel of the Future 



Zero-Point Energy Basics 

• 1912 Planck’s 2nd radiation law: 

• E (f,T) =  ½hf + hf /(e hf/ kT – 1)  

• Energy of elementary radiator 

• First term (lowest energy) = ZPE 

• Birth of concept of ZPE 

 

• ZPE = random fluctuations of 
photons, particles and fields 

Note: f = frequency; h = Planck’s constant = 6.6 x 10-34 joule-sec 



The Quantum Vacuum 
Introduction to Quantum Electrodynamics 

(the best textbook on ZPE) by Peter Milonni 

• Virtual photons carry momentum hk/π 

• Quantum vacuum and radiation reaction induce spontaneous 

emission (50% share) 

• Effects cancel in the lower atomic state: spontaneous absorption = 0 

• Fluctuation-dissipation theorem: If system provides irreversible 

energy flow, then fluctuations must come too 

• ZPE = universe in size of proton 

• Davies-Unruh: uniform acceleration is same as thermal bath 

where T = ha/4π2kc 

• Electron has finite size; no runaway solutions to Abraham-Lorenz 

• Atom can “see” mirror nearby: instant affect on spontaneous 

emission rate 





ZPE patent 5,590,031 





Second Volume  

• AFL report 

• Honda Lab report 

• T.T.Brown biography 

• McCandlish Norton 
AFB hovercraft report  

• Valone interpretation 
of electrokinetic 
equation and its force 
predictions  

• Recent related 
patents 

Current Research 



Electrokinetic Equation 
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Causality, Electromagnetic Induction and 

Gravitation, Jefimenko, 2000 

 for AC currents 



Motion from ZPE Vacuum 

Fluctuations 
• Quantum vacuum creates 

momentum difference (red 

vs. blue) in dielectric 

media and thus motion V 

• Let   E = 100 kV/m  and B 

= 17 Tesla (or 170 kG). 

Then, V = 50 microns/sec 

• Feigel is the first physicist 

to use ZPE to satisfy 

energy conservation 

• Phys. Rev. Lett., Vol. 92, 2004 





“The ZPF will exert a magnetic Lorentz force...”  
Resistance to acceleration results from Davies-Unruh effect 

(acceleration-caused flux of radiation scattering)   

  F = (e/c) v(t) × BZP(0,t)  =  - [ħ2/2c2]a 



SHIELD INERTIA (m     0) AND “a” 

INCREASES ASTRONOMICALLY 

BENEFITS OF INERTIAL SHIELDING 

A discovery worthy of 
research and development 

F = ma depends 

only on inertial 

mass, not on 

gravitational mass 

Force = (inertial mass) • acceleration 

“Inertia as a zero-point Lorentz field” Haisch, Phys. Rev. A, V.49, N.2, 1994 

SHIELD 



Black Projects Have Inertial Shielding 

Dr. Bruce Cornet, 
geologist led group of 
eye witnesses 

Photo credit:        W. 
Marc Whitford 

Photographer interviewed 

by Valone in person 



Hydrodynamic Model of 

Vehicle Interactions with ZPF 

• Resistance vs. speed for 

sound and for light is same 

• speed of light c = ( μoεo )
-½   

• sound speed c = (qRγT)½  

•  Aerodynamic viscous drag 

is compared to the Lorentz 

force exerted by the ZPF 

• μoεo and Einstein-Hopf drag 

F = - R v can be reduced by 

nonabelian electromagnetic 

fields with a toroid 

Fronig, 38th JPC, AIAA-2002-3925   







• Fronig solved Euler eq 

of fluid dynamics with 

vacuum perturbed by 

toroidal EM field 

• ZPF loses its drag 

when T     0 K 

• Only directional 

accelerating recoil left 

• Transfers energy from 

ZPF to vehicle 

Superluminal Saucer 







Work from a Single Heat Bath 
Quantum Coherence Expands the Second Law of Thermodynamics 

“Working fluid” is radiation pressure from a microlaser which drives piston 

Efficiency exceeds a classical engine even when Tc = Th  

Ref.: Scully, Science, V. 299, Issue 5608, 2003, p. 862 



• Generalized Nyquist relation (for Johnson noise) 

•      < V2 >  = 2/ ∫ R(ω) E(ω,T) dω   where ω = 2f  

• The existence of a radiation resistance R necessitates a 

randomly fluctuating electric field V in the vacuum.  

• E(ω,T) is average Planck energy at temperature T  

• Irreversible, dissipative process   =   spontaneously 

fluctuating force coupled to it in equilibrium   

Fluctuation - Dissipation Theorem 
 A Systems Theory Basis for Zero-Point Energy 

Callen and Welton, “Irreversibility and Generalized Noise” 

Phys. Rev., 83, 1951, p.34 



Fluctuation-Driven Electricity 

• Fluctuation theorem* 

predicts negative work 

• Periodic boundaries 

• Quantum ratchets 

• Rectifies thermal noise 

• Operate at T = 5 K 

• Input avg. force = 0 

“Experimental Tunneling Ratchets”   

Linke, Science, 286, 1999 

*Crooks, Phys. Rev. E, 60, 1999 

Temp. dependent current reversal 

Net 

current 

time 



Casimir energies for spherically symmetric cavities 

Guido Cognola 1, Emilio Elizalde 2,3,4 and Klaus Kirsten 5,6 
J. Phys. A: Math. Gen. 34 (14 September 2001) 7311-7327  

“All the most common situations, including scalar and spinor fields, the 

electromagnetic field and various boundary conditions are treated with 

the uppermost accuracy.” 

 

The Casimir energy for a rectangular cavity at finite temperature  

Hongbo Cheng  

 J. Phys. A: Math. Gen. 35 (8 March 2002) 2205-2212  

“…We also find the temperature influences on choosing edges which 

lead to the Casimir energy being positive or negative.” 

 



Movement and fluctuations of the vacuum  
Marc-Thierry Jaekel and Serge Reynaud 
Rep. Prog. Phys. 60 (September 1997) 863-887  
“The choice of Rindler representation, commonly used in general relativity, transforms 

vacuum fluctuations into thermal fluctuations…”  
Simulation of the surface temperature profile of a heated slab-
shaped sample in the Casimir conduction regime  A G Every and J 
Cooper 
J. Phys.: Condens. Matter 2 (16 April 1990) 3659-3666  

“Noteworthy findings … existence of a finite thermal gradient in regions where there is 

no net heat flux.”  

Davies-Unruh Effect 



 

Repulsive Casimir Forces  O. Kenneth, I. Klich, A. Mann, and M. 

Revzen Phys. Rev. Lett. 89, 033001 (2002)  

“We discuss repulsive Casimir forces between dielectric materials with 

nontrivial magnetic susceptibility... Indeed repulsive Casimir forces may 

be found in a large range of parameters, and we suggest that the effect 

may be realized in known materials. The phenomenon of repulsive 

Casimir forces may be of importance both for experimental study and for 

nanomachinery applications… for large permittivity and permeability, 

the transition between attractive and repulsive behavior depends only on 

the impedance   Z   =  ( μ / ε ) ½  

In addition we show that at high temperatures there is always attraction, 

and thus in some cases, the force changes sign as the temperature is 

increased.” 

This article demonstrates that a push-pull oscillating engine 

is possible--only a variable ambient temperature input 

required. 



• Casimir F = - πhc / (480d4) 

•              F = -.013 / d4   dynes/cm2 

• Coulomb  FCo = +1/8π (V2 / d2) 

•            for d = 1 micron,    FCo = F                         

……   when V = 17 mV 

• Very little voltage is needed but really 

only good for electron storage battery 

For  d = 1 nm 

F > 200 lb/ ft2 

F > 1.5 lb/in2 

Robert L. Forward 



Pinto Casimir Engine 



Casimir Engine - Pinto 

50 - 100 microns  

Pinto, Phys. Rev.B, 60, 21, 1999, p.4457 

• Uses microlasers (RS) 

• Similar to Forward’s 
“parking ramp” 

• Movable and fixed 

• optically controlled 
vacuum energy 
transducer @ 10 kHz 

• Power = 0.5 nW  

•  10 microjoules/cm2 

for every cycle 





Casimir Engine - Haisch 
Haisch-Jovian patent 7,379,286 

Parallel plates 

5000 

conducting 

strips 

spacer 

200 to 2000W for 10cc box 

2kW to 20kW for 10cc block 

1 billion tunnels 

100nm diameter  

in a 10cc block 

Parallel plates 
Converter and heat exchanger 

Tubing and gas pump 



Noble Gas into Casimir Cavity 

“When the gas passes into a Casimir cavity the range of available 

modes is restricted and the gas sheds some of its electromagnetic 

energy such that this energy is available locally.” – Haisch patent 



Casimir Cavity Operation 
“When the gas once again flows out from the Casimir cavity, the gas’s atomic 

electronic orbital state energy is recharged from quantum mechanical vacuum fields. 

Thus energy is harvested globally and delivered locally.”  -- Haisch patent  



Haisch ZPE Conclusion 

“We are in effect extracting energy locally and replenishing it 

globally. Imagine extracting thimbles-full of water from the ocean. 

Yes, the ocean is being depleted thereby, but no practical 

consequences ensue”            --  Haisch, Jovian patent #7,379,286 



O. Kenneth, I. Klich, A. Mann, and M. Revzen 

 Phys. Rev. Lett. 89, 033001 (2002)  

“We discuss repulsive Casimir forces between dielectric 

materials with nontrivial magnetic susceptibility... Indeed 

repulsive Casimir forces may be found in a large range of 

parameters, and we suggest that the effect may be realized in 

known materials. The phenomenon of repulsive Casimir forces 

may be of importance both for experimental study and for 

nanomachinery applications… for large permitivity and 

permeability, the transition between attractive and repulsive 

behavior depends only on the impedance   Z   =  ( μ / ε ) ½  

In addition we show that at high temperatures there is always 

attraction, and thus in some cases, the force changes sign as the 

temperature is increased.” 

“Repulsive Casimir Forces” 



Electron Charge Clusters were #2 on National Critical Issue List     

by the Interagency Technology Assessment Group in the 1980s  

2004 paper 



Electron Charge Cluster Technology 

• Ken Shoulders, inventor  

#5,018,180, #5,123,039 

• 100 billion electrons (e-) 

with 100,000 positive ions 

achieve extraordinary 

kinetic energy with only    

20 microjoules input 

• nine times overunity  

• convert e- bundles to heat & 

useful work #5,208,844 

• Proceedings of COFE 1999  

 
10 micron hole in leaded glass 

J. Appl. Phys. 82(11), 1997, 5862 

Galilean Elec. May/June 1998, 43  

Infinite Energy Jan/Feb 1997, 62 



Tiny Nuclear Battery Unveiled 

• University of Missouri team hopes to make 
nuclear batteries much smaller still. 

• Researchers have demonstrated a penny-sized 
"nuclear battery" that produces energy from the 
decay of radioisotopes.  

• As radioactive substances decay, they release 
charged particles that when properly 
harvested can create an electrical current.  

• Nuclear batteries have been in use for military 
and aerospace applications, but are typically far 
larger.  

• The University of Missouri team says that the 
batteries hold A MILLION TIMES AS 
MUCH CHARGE AS STANDARD 
BATTERIES.  

• Liquid semiconductor captures charges 

• “Lasts hundreds of years or more” 

BBC News, October 9, 2009 

Key to team success 

can work for EVOs 



DAVID WALLMAN’s  Carbon Arc 

 Biomass Gasification Demo at COFE1  



Intense

ultraviolet radiation

Output energy

4675 BTU

Heating value

550 BTU/cu feet

Output Gas COH2

8.48 cu feet/hr

Input energy

40 Amps

24 VDC

960 W-hr (3278 BTU)

Carbon Arc Gasification of 

 Biomass Solutions  



Electric Arc Discharge Generator 
• Rapid release of bond energy 

• Fog plume travels 1000 m/s 

• Can punch hole in 1/4” thick sheet of 
aluminum 

• Requires high turbine speed to put energy 
to use or a plasma engine 

• 150% - 300% average efficiency  

• Dr. Peter Graneau, inventor 

• G. Hathaway, engineer, Toronto, Ontario 

 

 

High speed photography 



Atmospheric  
      vapor Cloud 

Rainwater 
Cold fog 

accelerator 

 Fog 

 Solar 

Energy 

Fog kinetic energy 

output:  29.2  Joules 

Low-grade heat  

output:  31.2 Joules 

Capacitor high 
voltage energy 

Input:  39.8 Joules 

            J Plasma Physics (1998) Vol 60;4: 775-786 

Discovered by Dr. Peter Graneau, Northeastern University 

COLD FOG ACCELERATOR  

RELEASES INTERMOLECULAR BOND ENERGY  (2.3 kJ / g) 

Note: hydrogen 
bond energy is 
released  



Graneau Liberates Hydrogen Bond Energy? 

• 1 kA – 25 kA discharge drives piston 

into air with kiloNewton forces 

• Dr. Peter Graneau is a railgun expert 

Plasma ball at base of water arc 

Bond type Dissociation energy 

(kcal)
[3]

 

Covalent 400 

Hydrogen bonds 12-16 

Dipole-dipole 2.0 - 0.5 

London Van der 

Waals Forces 

<1 

AKA Dispersion Forces 

Requires energy input to break bond: 



Inhomogeneous Magnetic Fields 
The net Force  

created on the ball 

bearing = the 

magnetic field 

gradient multiplied 

by the induced 

magnetic moment, 

as with the Stern-

Gerlach Experiment 

Hartman Patent #4,215,330  

Side View 

10 degree incline 

drop

-off 

 Modern Physics, Schaumm’s Outline Series, Gautreau , McGraw 

Hill, 1978 

Their experimental setup: The magnetic 

field B is more intense near the pointed 

surface at the top than near the flat surface 

below, creating a slope in a graph of B vs. z , 

which is the gradient dB/dz.  

Steel ball 

bearing  

Top View 

Fz 

z 



Spiral Permanent 

Magnet  

Motor  

Project 

    Collaborating with T. Ueno, U of Tokyo 

 IRI improved Spiral Wankel Motor design: 
Weigand-MS-PZT switch with no external 

electricity 



SEG Dynamic Magnetic System

• V. Roshchin & S. Godin

• 7 kW power generation

• 100 kW capability

• 35%  weight reduction or

amplification at 550 rpm.

• Spatial magnetic field

increase (50 mT) coaxially

• 7° C (13 ° F) temperature

drop up to 15 meters away

• Improved efficiency with

20 kV applied high voltage

• Exponential speed increase

Orbiting Homopolar Magnetic Energy Converter 

Energy & Propulsion Systems, LLC 

US Patent 6,822,361 drafted by Valone 



Russian MEC Inventors, Godin 

and Roshchin at the US DOE  

Inventors 

I am 
here 





Recommendations 
• Metal-metal nanodiodes probably hold the key to ZPE 

usage with millipore sheets for W/m2 delivery 

• Ratchet and ratchet-like asymmetries should be researched 

especially with tight-binding crystal lattices 

• Quantum coherence, refractive index change, stochastic 

resonance hold promise for ZPE conversion 



ZPE Measured in the Lab 

• Josephson junction meas. at 10 

GHz to 500 GHz (fJ = 2eV/h) 

• Spectral density is Planck’s 2nd 

radiation law for ZPE (h fJ > kT) 

• Dashed line is Planck’s first law 

for oscillators w/o ZPE (eV<kT) 

• Dark energy = vacuum 

fluctuations directly affects 

electrons and other charges 

• Beck analyzed Koch results 

• Koch, UC Berkeley, Phys. Rev. 

B, 26, 1, 1982 

    - Read excerpt from article - 

“Laboratory Tests on Dark Energy” 

Christian Beck, U of London, Jour. of Phys., 

Confer. Series 31, 2006, p. 123-130 



Rectifying Thermal and Non-

Thermal Electric Noise 
• Brown patent, metal-metal 

diodes  #3,890,161 

• Single electron transistors 

(SET) high noise at zero 

bias  

• High resistance good for 

more thermal noise 

• Not related to Peltier effect 

that needs current flow 

• Self-assembled diodes 

•  Peptide molecular 

photodiodes 1 nm across 

Yasutomi et al. 2004 Science 304 1944 

current 

direction 

1 nm 1 nm 



Defense Interest in Quantum Charge Fluctuations 



Noise eq. power = pW/Hz½ 

semimetal-semiconductor 
Diode developed at UC Santa Barbara 



Tunneling Diode Currents 

Thermal 

energy  

can be 

rectified 

Backward diode – Morizuka #5,930,122 

• HRL Labs, 2006, DARPA contract* developed BTD for field 

radiometer with a noise equivalent power (NEP) of 1.1 pW/Hz 

• Thermal noise VN = 4kTRFBW   is the biggest contribution 

• Equivalent input noise ~ 1 nV/Hz½  (Luukanen, NIST Boulder) 

*Lynch, Proc. of SPIE, 2006, p. 621101 



 Noise 

Root 

Power 

Spectra 

( ) (2 / )coth( / 2 )JS f hf R hf kT1/f noise graph - quantum dots 

Northrop, 1997             

textbook 

Koch, 

1982 

eV>>kT, 

current 

spectral 

density in R, 

SI= hf/R 

 
 

SI= 1 pA /Hz Josephson jct, SJ= 10 pA /Hz 

Tsormpatzoglou, 2005 

1/f White region f 

“10%” 



Proposed Diode Energy Array 

Converter (DEAC) Design 

1) Kuriyama, Patent #7,183,127 cites 

Brown patent “Diode Array” #3,890,161 

Kuriyama: 1 nm diode pillars with       

3 nm spacing yields 1012 diodes / cm2 

2) Compares favorably to Hastas, 2003* 

with GaAs Schottky diodes grown by 

atomic layer molecular beam epitaxy 

(ALMBE) yielding 1011 diodes / cm2 

*Hastas, J App Phys, 93, 7, 2003, p. 3990 



Textbook Noise Estimate 

Assume a 10% efficiency yields 10 pW per diode for a 

conservative estimate 

Intro. to Instrumentation and Meas., CRC Press, Northrop, 1997 

Voltage fluctuation noise: nanovolt (nV) per root hertz* 

Current fluctuation noise: femtoampere (fA) per root hertz 

(background thermal noise and light scatter may add to this estimate)  

Using Koch’s measured frequency THz upper limit for current noise: 

(10 nV/Hz1/2)(10 fA/Hz1/2)(1012 Hz) = 0.1 nW = 100 pW 

*Also see Luukanen, NIST Quantum Electrical Metrology 

Division, Proc. of SPIE, V. 5410, 2004  (eq. noise nV/Hz ½) 



ZPE Spectral Density 
Picojoules per second (pJ/s) = picowatts (pW) 

    
2

1
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Compare to 1017 Hz 

using 1 nm = λ 

resonant wavelength 

of  diode junction 

and c/λ = f, put into 

Einstein’s E=hf 

keV or femtojoule 

(10-15 J)  

 eV/m3 

390 eV/nm3  = 10-15 J/nm3 = 1012J/m3  

*Milonni, The Quantum Vacuum, 

Academic Press, 1994, p. 49 

Same order of magnitude 

Zero Point Energy Spectral Density Equation* 

Now use gamma ray (1023 Hz) as upper 

frequency limit. ZPE density = 390 MeV/fm3 

and an electron is a few femtometers in size, so 

Zero point energy density is 60 pJ per electron   



For a 10 cm3  (10 cc) box and 10% efficiency = 10 pW/diode 

                                             Nano-sized diodes = 1011 per cm2 

            assuming 2 mm per layer with 1 mm 

            substrate, yields 50 diode layers =      

              5 trillion diodes  10 pW = 50W 

                      Therefore, a 1 cc cube = 5 W  

This conservative estimate, assuming only a 10% efficiency 

for total energy conversion, still reaches the kW/m3 range of 

production, 24/7 from ambient thermal and non-thermal 

energy combined. This calculation also ignores the 1/f and the f 

range of noise that exceeds 10 nV and 10 fA per root hertz. 

DEAC Power Cell with THz Limit  

  1.0 cm   

Corrected/Updated 2013 



IRI Diode Energy Converter Research  

10 Megohm resistor in series with 10 diodes 

Keithley 486 Picoammeter reads 2.27 nanoamps constant current with or w/o resistor in series 



Voltage Readings with 10 Meg 

Two views of IRI Electromagnetics Research Lab 

23 mV 

across 

10 M 

= 2.3 nA 



Diode Array Example 

Courtesy of Tom Schum 



Summary of ZPE Conversion 
Microsphere Nanosphere Picosphere Femtosphere

Photon energy
1 eV 1keV 1 MeV 1 GeV

E = mc2

Si: 1044 eV Ag: 1017 eV Pt: 1011 eV p: 940 MeV

ZPE energy
390 meV/μm3 390 eV/nm3 390 keV/pm3 390 MeV/fm3

Physical cross
sectional area 3 x 10-12 m2 3 x 10-18 m2 3 x 10-24 m2 3 x 10-30 m2

Scattering
cross section 10-8 m2 10-15 m2 10-21 m2 10-30 m2

Electromagnetic Mechanical Fluid Dynamic Thermodynamic

Dual sphere -
Mead

Casimir engine -
Pinto

Inertia Effects -
Froning

Quantum coherence -
Allahverdyan, Scully

Focusing ZPE -
Ford

Cavity QED -
Haroche

Hydrodynamic
model – Bohm

Brownian motors -
Astumian

Spatial squeezing-
Hu

Casimir cavity -
Maclay

Transient fluctuation
theorem - Crooks

Casimir cavity
optimized design -
Maclay

Thermal fluctuation
rectifiers – Brown,
Ibarra-Bracamontes,
Engel

Vibrating cavity
photon emission -
Hizhnyakov

Quantum Brownian
nonthermal rectifiers -
Goychuk

Highest 

energy 

Density: 

picojoules 

*Classical electron radius e2/mc2 = 2.8 fm 

X-rays Gamma rays 

 Valone, Practical 

Conversion of ZPE, 2003 

optical infrared 



Directions for Further Research 
• Single layer series testing to be pursued for next paper 

• Two independent verifications of zero bias diode array 

already have surfaced  

• Refrigeration effect is expected 

• Hastas (GaAs Schottky diodes) measured 100 pA of 

forward current at zero bias 

• Hundreds of kW/m3 is possible even without EMF 

energy harvesting and 1/f and f contributions 

• Noise amplification is well known, enhancement of shot 

noise is an example that resulted in charge accumulation 



Websites: 

www.quantumfields.com 

www.zpenergy.com 

www.IntegrityResearchInstitute.org 

www.earthtech.org 

Latest book (250-page) loaded with pictures explains zero point energy 

utilization in easy-to-understand terms. Available on Amazon.com 



For further technical information 

Also see “Proposed Zero Bias Diode” paper - IRI website.  


