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5. The apparatus of claim 1, wherein the third transition metal is palladium 

6. The apparatus of claim 1, wherein the pre-determined pressure is approximately 100 Pa. 

7. The apparatus of claim 1, wherein the pre-determined voltage differential is zero. 

B. The apparatus of claim 1, wherein, during preparation, the vessel is maintained at a pre­

determined temperature, and the third transition metal is deposited on the cathode via a 

deposition process to form a metamc structure. 

9. The apparatus of claim 8, Wherein the metallic structure is a thin film. 

10. The apparatus of claim 8, wherein the metallic structure comprises a plurality of 

nanoparticles. 

11 . The apparatus of claim 8, wherein the deposition process is a vapor deposition method. 

12. The apparatus of claim 8, wherein the pre-determined temperature is above the curie 

temperature of the metallic structure. 

13. The apparatus of claim 1, wherein the first transition metal is one or more of the 

following metals: Ti, Ni, Pd, Pt, or an alloy thereof. 

14. The apparatus of claim 1, wherein the second transition metal is Ti , Ni, Pd, Pt, or Pb, or 

an alloy thereof. 
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15. The apparatus of claim 3, wherein the nickel rod is approximately 3.2 mm in diameter 

and 250 mm in length, 

16. The apparatus of claim 5, wherein the palladium wire is approximately 0.3 mm In 

diameter and 2 m in length. 

17. The apparatus of claim 4, wherein the nickel mesh is approximately 100 nm. 

18. The apparatus of claim 17, wherein the distance between the palladium wire and the 

nickel mesh is approximately 50 mm. 

19, The apparatus of claim 17. wherein the nickel mesh is in contact with the vessel . 

20. The apparatus of claim 1, wherein the interior of the vessel , the nickel rod, and the nickel 

mesh are coated with platinum. 

21 , The apparatus of claim 1, further comprising a heating type wrapped around the vessel . 

22. The apparatus of claim 18, wherein the power supply connected to the anode and 

cathode is a high voltage power supply and wherein the high voltage power supply is 

configured to produce plasma discharge in the vessel during activation of the apparatus. 

23. The apparatus of claim 1, further-comprising a shared gas supply system configured to 

supply helium, hydrogen, or deuterium to the apparatus. 

24. The apparatus of claim 1, further comprising a pump system configured to evacuate the 

vessel to a pre-determined vacuum level. 

25. The apparatus of claim 1, wherein the pre-determined vacuum level is approximately 

10~2 Pa, 
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26, The apparatus of claim 1! wherein the pre-determined vacuum level is approximately 

10"5 Pa. 

27, A method of preparing an exothermic reactor for operation, the exothermic reactor 

comprising a vessel , all anode, and a cathode, the method comprising: 

cleaning the exothermic reactor by loading the system with a hydrogen gas; 

reducing the exothermic reactor to a strong vacuum; 

loading the exothennic reactor with a deuterium gas; and 

activating the exothermic reactor for operation by initiating a glow discharge for a 

period of time. 

28. The method of claim 27, further comprising, after activating the reactor, calibrating the 

reactor by: 

degassing the deuterium gas; 

filling the reactor with a helium gas to a first pressure; 

heating the reactor to a plurality of test temperatures; 

measuring the pressure inside the reactor under the plurality of test 

temperatures; and 

removing the helium gas after the reactor has been calibrated, 

29, The method of claim 27, further comprising removing the helium gas after the reactor 

has been calibrated. 
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30. The method of claim 28, further comprising pressurizing the reactor with a deuterium gas 

to a second pressure for operation_ 

31 . The method of claim 28, further comprising pressuring the reactor with an argon gas to a 

third pressure for storage. 

32. The method of claim 28, wherein the first pressure Is approximately 100 Pa. 

33. The method of cla im 29, wherein the second pressure is approximately 100 Pa. 

34. The method of cla im 30, wherein the third pressure is set to approximately 10 to 100 Pa. 
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ABSTRACT 

The present application discloses an exemplary exothermic reaction system that is 

configured to generate excess heat. Also disclosed is a set of procedures for preparing and 

operating the exothermic reaction system. A Residual Gas Analyzer (RGA) or a similar device 

such as a quadruple mass spectrometer is employed to ensure that each step in the set of 

procedures is complete before moving to the next step. The detailed steps in how to assemble 

and clean the exothermic reaction system are described along with the RGA test results that are 

used as calibration baseline. 
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