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Abstract 
Since Arthur Eddington proposed nuclear fusion as the energy source of stars in 1920, achieving controlled fusion with 
net-positive energy production has remained one of the greatest challenges in modern science and engineering. Here, 
I’m reporting the development and experimental evaluation of the Tomoiu Internal Confinement Fusion (TICF) process, 
a hybrid chemical-thermonuclear system designed to generate continuous net-positive thermal energy through the 
continuous formation and confinement of transient hydrogen-based microplasmas.

The TICF process employs internally generated acoustic, electromagnetic, and magnetic fields to heat, compress, 
and stabilize high-temperature microplasmas formed within hydrogen-air-water reaction systems. Experimental testing 
conducted between 2019 and 2025 at multiple independent facilities, including the City College of New York and the 
University of Maryland, reported sustained thermal output-input ratios (Q-values) ranging from 2 to 8 across several 
reactors configurations.

The experiments further reported the absence of measurable neutron flux or gamma radiation, while positively charged 
particle signatures and transient plasmas bursts were observed during operation. These findings are interpreted as 
evidence consistent with aneutronic fusion reactions involving Protium and Nitrogen species.
The results indicate that TICF provides a pathway toward continuous, radiation-free, and scalable fusion-based energy 
generation.

Introduction
Magnetic confinement systems, particularly Tokamaks and Stellarators, laser inertial confinement systems, and 
magnetized target fusion represent the dominant technological approaches in contemporary nuclear fusion research. 
Despite decades of development, these systems continue to face major scientific and engineering challenges, including 
plasma instability, tritium dependence, extremely high operational power requirements, and material degradation under 
neutron irradiation.

Tomoiu Internal Confinement Fusion (TICF) is introduced as an alternative experimental approach to fusion energy 
generation. Unlike conventional deuterium-tritium fusion systems, TICF utilizes a hybrid chemical-thermonuclear process 
based on the continuous formation of transient hydrogen microplasmas within a confined reaction chamber.

The TICF mechanism is designed to generate localized high-temperature plasma events through hydrogen-air-water 
interactions. These transient microplasmas are subjected to internally generated acoustic, magnetic, and electromagnetic 
confinement forces that collectively stabilize plasma evolution without requiring electrical plasma heating and confinement 
systems.
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The system reportedly operates with minimal auxiliary electrical input, primarily for instrumentation and reactor control, 
while thermal energy production substantially exceeds the chemical energy input of the fuel under experimental 
conditions. The reactor architecture enables the continuous generation of numerous transient micro-thermonuclear 
fusion events within a single confinement chamber.

Experimental results demonstrate sustained net thermal energy generation accompanied by the emission of positively 
charged particles. Measurements performed with a Digilert-50 radiation meter detected no gamma radiation, and no 
indications of neutron-induced activation or structural degradation were observed on reactor components after several 
hundred hours of operation. The lack of detectable neutron and gamma emissions, combined with the observed charged-
particle production, is consistent with the hypothesized aneutronic Protium–N¹⁵ fusion channel operating within the 
TICF reactor Figure1. Approximately 6.472 transient microplasmas bursts/second have been detected using Tektronix 
TDS 2012 C oscilloscope, during operation, confirming the formations of transient high-temperature microplasmas, 
Figure 2. Additional control experiments were performed to evaluate the role of hydrogen in the observed energy 
generation. Substitution of water with inert gases such as argon or helium reportedly eliminated excess thermal output, 
while increased water-to-fuel ratios enhanced reactor temperature and energy production. These findings support the 
proposed role of hydrogen derived from water in the energy-generating process.

Methods
TICF Reactor Principle
The TICF process is based on the continuous formation of hydrogen-air-water micropackets that evolve into transient 
high-temperature microplasmas through a complex internal chemical-thermonuclear mechanism involving micro-
chemical reactions, induced acoustic vibrations, energetic high frequency compression waves, micro-cavitation on liquid 
water, high-energy collisions, magnetic and electromagnetic interactions, and localized thermonuclear events without 
the need for external electrical energy input.

The reactor system employs hydrogen or hydrogen-containing fuels combined with controlled water injection to generate 
localized plasma events. Water serves as a source of protium participating in the thermonuclear process.

Experimental Evaluation
Multiple generations of TICF reactors were constructed and tested between 2019 and 2025. Independent evaluations 
were conducted at the City College of New York and the University of Maryland, in addition to testing performed at 
TAFE Corp. facilities, and public demonstrations. Thermal energy output was determined through enthalpy calculations 
derived from data generated by the tested TICF reactors. Diagnostic systems included oscilloscopic monitoring of 
plasmas burst activity, nuclear radiation meter, GC gas analyzer as well as mass and thermal measurements systems 
used to evaluate and quantify reactors performance.

Several control experiments were conducted:
•	 Replacement of water with inert gases.
•	 Replacement of hydrogen with CO.
•	 Variation of water-to-fuel ratios.
•	 Dual water-injection reactor configurations.
•	 Operation with alternative gas mixtures.
•	 At the City Collage of New York Combustion and Catalysis laboratory, the thermal energy generated by TICF C-type 

reactors, and the corresponding heat absorbed by a calorimeter farther demonstrated the continuous generation of 
net-positive energy.

These experiments were designed to distinguish potential thermochemical effects from the reported excess thermal 
energy production.

Results and Discussion
Independent testing of TICF reactors reportedly demonstrated sustained thermal energy output exceeding chemical fuel 
input under multiple operating configurations. Multiple generations of TICF reactors have been subjected to independent 
experimental evaluation at accredited research institutions, including the City University of New York (CUNY-CCNY) and 
the University of Maryland, as well as at five independent laboratories and through public demonstrations. Certified 
high-precision diagnostic instruments were utilized throughout these evaluations, and the calibration of all measurement 
systems was independently verified at each testing site by the testers.

Figures 3, 4, and 5 display findings from two CUNY-CCNY reports covering eight TICF reactors tested at CCNY’s 
Combustion and Catalysis Lab between 2019 and 2021 under Professor Marco Castaldi PhD. Figure 7, display the 
enthalpy calculation of Gamma-2 reactor test with an input of 4.407 MJ/hour of hydrogen (31 g) have continuously 
produce 15.692 MJ/hour of heat, yielding a net gain of 11.285 MJ/hour (Q=3.56) across several tests. All TICF reactors 
tested produced continuous net-positive thermal output. 
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Oscilloscope measurements Figure 2, identified approximately 6,472 transient plasma bursts per second during reactor 
operation, supporting the proposed existence of continuous microplasmas formation within the reaction chamber. 
Further testing at the University of Maryland, led by Distinguished Professor Ashwani K. Gupta, PhD, confirmed 
the reactor’s operational and thermal performance Figure 6, showing an output-input ratio of Q = 2.15. At a public 
demonstration Figure 8, at Harford Ct. on November 19, 2024, TICF Gamma-3b reactor has continuous output of 8.957 
MJh corresponding to a Q-value of 6.256. An advanced TICF reactor at TAFE facility operates with efficiency in excess 
of 800% Figure 9. A mini-TICF power plant at the TAFE Corp. facility also demonstrated continuous electrical power 
generation through TICF fusion process.

Control Experiments Produced Several Notable Observations:
•	 Microplasmas are not generated directly from hydrogen or hydrogen-based fuels, as these reactants are completely 

consumed during the initial microchemical reaction events. Instead, microplasmas are generated from water that is 
introduced into the fuel-air mixture at the micropackets level.

•	 During reactors operation approximately 6.472 transient microplasmas bursts/second have been detected using 
Tektronix TDS 2012 C oscilloscope, confirming the continuous formations of transient high-temperature microplasmas. 

•	 Using a Fluke 114 True RMS Digital Multimeter, voltage output ranging from 67 mV to 86 mV was measured, 
observed, and documented during testing conducted at the City College of New York (CCNY).                                                                 

•	 Radiation monitoring conducted with a Digilert-50 nuclear radiation meter detected no gamma radiation above 
background levels during TICF reactor operation. The absence of measurable gamma activity indicates that neutron-
induced activation of reactor materials was not observed, suggesting that any neutron emissions are below the 
detection threshold and unlikely to produce radiation hazards or structural degradation of reactor components.

•	 Replacement of water with inert gases eliminated excess energy production.
•	 Replacement of hydrogen with CO yield net-positive energy production reinforcing the role of hydrogen from water.
•	 Replacement of water with Deuterium and Boron depleted water yield net-positive energy production reinforcing the 

role of protium from water.
•	 Increased water injection correlated with increased reactor temperature and energy production Figure 11.
•	 Reactor temperature exceeded, by considerable margin, the adiabatic flame temperature calculated from 

corresponding heat and material balance when water was introduced into fuel-air mixture, supporting the conclusion 
that a nuclear process occurring, as shown in Figure 12. 

•	 Analysis of the Gamma-2 reactor test conducted in 2019 at CUNY-CCNY (Figure 7). The calculated “specific 
energy” 
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𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚  derived from the experimental test results 

indicate that a 0.5658 mg/h of N15-Protium have participated in the energy-production 
process yielding 16.952 MJ.  The corresponding specific energy is: 
         2.996 1013𝐽𝐽
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𝐾𝐾𝐾𝐾                                                                                   

with the ratio  𝑁𝑁15−𝑃𝑃
𝐻𝐻2 = 2.996×1013

141.8×106 = 2.1𝑥𝑥 105   approximately 211,000 times than the 

hydrogen HHV, confirming an energy-generation mechanism operating in the nuclear 
scale.   

11. Analysis of the advanced TICF reactor test conducted in 2025 (Figure.9).                                     
The calculated specific energy derived from the reactor test indicates that a 7.95 mg/h of 
N15-Protium have participated in the energy-productions process, yielding 238.3 MJ. 
The corresponding specific energy is 3.0 × 1013𝐽𝐽
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propane combustion. The ratio of the specific energy  𝑁𝑁15−𝑃𝑃
𝐶𝐶3𝐻𝐻8  =  3.0×1013

5.03×107 ≈ 5.964 × 105 is 

roughly 596,400 times the energy density of propane combustion confirming an energy-
generation mechanism operating in the nuclear scale. 
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roughly 596,400 times the energy density of propane combustion confirming an energy-
generation mechanism operating in the nuclear scale. 
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4. Radiation monitoring conducted with a Digilert-50 nuclear radiation meter detected no 
gamma radiation above background levels during TICF reactor operation. The absence of 
measurable gamma activity indicates that neutron-induced activation of reactor materials 
was not observed, suggesting that any neutron emissions are below the detection 
threshold and unlikely to produce radiation hazards or structural degradation of reactor 
components. 

5. Replacement of water with inert gases eliminated excess energy production. 
6. Replacement of hydrogen with CO yield net-positive energy production reinforcing the 

role of hydrogen from water. 
7. Replacement of water with Deuterium and Boron depleted water yield net-positive 

energy production reinforcing the role of protium from water. 
8. Increased water injection correlated with increased reactor temperature and energy 

production Figure 11. 
9. Reactor temperature exceeded, by considerable margin, the adiabatic flame temperature 

calculated from corresponding heat and material balance when water was introduced into 
fuel-air mixture, supporting the conclusion that a nuclear process occurring, as shown in 
Figure 12.  

10. Analysis of the Gamma-2 reactor test conducted in 2019 at CUNY-CCNY (Figure 7).  
The calculated “specific energy” 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸

𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚  derived from the experimental test results 

indicate that a 0.5658 mg/h of N15-Protium have participated in the energy-production 
process yielding 16.952 MJ.  The corresponding specific energy is: 
         2.996 1013𝐽𝐽

𝑘𝑘𝑘𝑘 . 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 𝐻𝐻𝐻𝐻𝐻𝐻 𝑜𝑜𝑜𝑜 𝐻𝐻2 141.8𝑥𝑥 106𝐽𝐽
𝐾𝐾𝐾𝐾                                                                                   

with the ratio  𝑁𝑁15−𝑃𝑃
𝐻𝐻2 = 2.996×1013

141.8×106 = 2.1𝑥𝑥 105   approximately 211,000 times than the 

hydrogen HHV, confirming an energy-generation mechanism operating in the nuclear 
scale.   

11. Analysis of the advanced TICF reactor test conducted in 2025 (Figure.9).                                     
The calculated specific energy derived from the reactor test indicates that a 7.95 mg/h of 
N15-Protium have participated in the energy-productions process, yielding 238.3 MJ. 
The corresponding specific energy is 3.0 × 1013𝐽𝐽

𝑘𝑘𝑘𝑘 . 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑤𝑤𝑤𝑤𝑤𝑤ℎ 5.03𝑥𝑥 107𝐽𝐽
𝐾𝐾𝐾𝐾   for HHV 

propane combustion. The ratio of the specific energy  𝑁𝑁15−𝑃𝑃
𝐶𝐶3𝐻𝐻8  =  3.0×1013

5.03×107 ≈ 5.964 × 105 is 

roughly 596,400 times the energy density of propane combustion confirming an energy-
generation mechanism operating in the nuclear scale. 

 is roughly 596,400 times the energy density 
of propane combustion confirming an energy-generation mechanism operating in the nuclear scale.

The absence of neutron and gamma emissions, combined with reported charged particle signatures, and net-positive 
energy productions was interpreted as evidence consistent with aneutronic fusion processes.

Conclusion
The Tomoiu Internal Confinement Fusion (TICF) process introduces a hybrid chemical-thermonuclear approach based on 
the continuous generation and confinement of transient hydrogen microplasmas. Experimental evaluations conducted 
across multiple reactor configurations at independent facilities reportedly demonstrated sustained net-positive thermal 
energy production with Q-values ranging from 2 to 8. Sustained excess thermal energy production accompanied by 
positively charged particle emissions but without detectable neutron or gamma radiation aligns with aneutronic reaction 
pathways.

TICF presents a transformative pathway to controlled aneutronic fusion. By achieving continuous, self-sustained 
confinement of hydrogen-based microplasmas, the process has reportedly demonstrated stable continuous positive net-
energy production without external electric power input. The reproductible Q-value, verified in independent laboratories, 
and the absence of detectable neutron or gamma emission set TICF apart from conventional fusion approaches. The 
results indicate that TICF represents a viable route toward clean and scalable fusion energy production.
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Figure 1: Gamma-2 Reactor Tested at CUNY CCNY, Showing Protium-N15 Fusion Reaction with 12.285 
MW Positive-net Energy Continuous Production
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Figure 2. Continuous formation and burst of microplasmas detected by Tektronix TDS 2012C oscilloscope. 

An electrode with an outer diameter of 0.250 inch and a length of 1.250 inch was instaled in the 
reactor chamber and electricaly insulated from the reactor wall.                                                  
The reactor wall was connected to the ground. Measurments obtaned using a Tektronix TDS 
2012C oscilloscope reviled electrical pulses associetaed with aproximatewly 6.472 micro-
plasmas bursts per second, which result in the expulsion of mass and energies.                         
Using a Fluke 114 True RMS Digital Multimeter, voltage output ranging from 67 mV to 86 mV 
was measured, observed, and documented during testing conducted at the City College of New 
York (CCNY).                                                                             

Figure 1 Gamma-2 reactor tested at CUNY-CCNY showing Protium-N15 fusion reaction with 12.285 MJh positive-net 
energy continuous production. 

Figure 2: Continuous Formation and Burst of Microplasmas Detected by Tektronix TDS 2012 Coscilloscope

An electrode with an outer diameter of 0.250 inch and a length of 1.250 inch was instaled in the reactor chamber and 
electricaly insulated from the reactor wall. The reactor wall was connected to the ground. Measurments obtaned using 
a Tektronix TDS 2012C oscilloscope reviled electrical pulses associetaed with aproximatewly 6.472 micro-plasmas bursts 
per second, which result in the expulsion of mass and energies. Using a Fluke 114 True RMS Digital Multimeter, voltage 
output ranging from 67 mV to 86 mV was measured, observed, and documented during testing conducted at the City 
College of New York (CCNY).
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Figure 3. Evaluation report from CUNY-CCNY reactors testing made by Professor Marco J. Castaldi PhD. 

Figure 3: Evaluation Report from CUNY-CCNY Reactors Testing Made by Professor Marco J. Castaldi PhD
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Figure 4. Second evaluation report from CUNY-CCNY reactors testing made by Professor Marco J. Castaldi PhD.  

Figure 4: Second Evaluation Report from CUNY-CCNY Reactors Testing Made by Professor Marco J. 
Castaldi PhD
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Figure 5. Continuation of evaluation report made by Professor Marco J. Castaldi PhD. 

 

 

 

  

Figure 5: Continuation of Evaluation Report Made by Professor Marco J. Castaldi PhD
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Figure 6. Evaluation report from UMD made by Distinguished Professor Ashwani K. Gupta. 

 

 

 

 

 

 

Figure 6: Evaluation Report from UMD Made by Distinguished Professor Ashwani K. Gupta
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Figure 7. Enthalpy calculations at CUNY-CCNY for TICF Gamma-2 reactor made by Professor Marco J. Castaldi PhD 

 

Figure 7: Enthalpy Calculations at CUNY-CCNY for TICF Gamma-2 Reactor Made by Professor Marco J. 
Castaldi PhD
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Figure 8. Enthalpy calculus from Gamma-3b reactor tested at a public demonstration in Hartford Ct. 

 

Figure 8: Enthalpy Calculus from Gamma-3b Reactor Tested at a Public Demonstration in Hartford Ct
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Figure 9. Advanced TICF reactor test independently observed at TAFE facility. 

 

 

Figure 9: Advanced TICF Reactor Test Independently Observed at TAFE Facility
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Figure 10. Comparative performance analysis between Gamma-3 reactor and JET Tokamak 

Figure 10: Comparative Performance Analysis Between Gamma-3 Reactor and JET Tokamak
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Figure 11. Reactor temperature increases with water in addition to air-fuel-water mixture. 

 

 

Figure 11: Reactor Temperature Increases with Water in Addition to Air-Fuel-Water Mixture
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Figure 12. Reactor temperature versus adiabatic flame temperature based upon respective heat and material balance. 

 

 

 

 

 

  

 

 

  

Figure 12: Reactor Temperature Versus Adiabatic Flame Temperature Based upon Respective Heat and 
Material Balance
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