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Methods and fmmhmhgmergyﬁomhydmmm(molwﬂes)bymmmgmmcmbmhxmw
lower energy levels and smaller radii (smaller semimajor and semiminor axes) than the 'grumdm"bypmvidmgenergysmluormm
tomnweenergymsonammﬂ:ﬂ:ehydmgmenugymleawdmsumulmwesemiﬁm An energy sink, energy hole, can be provided
by the trensfer of at Ieast onc electron between participating species including atoms, jons, molecules, and ionic and molecular compounds.
lnoneembodunmt.thcenergyholecompnsestbenansferoftelecmfmmoneormomdonaﬂngspecwswmormoreacoepnng
species whereby the sum of the ionization energies and/cr electron affinities of the electron donating minus the sum of the icnization
energwsandlorelecnonnfﬂmnesofﬂleelecmwcephngspecwsequdsappmﬂmawlymzlcV(mX48.6eV)foratomxc(molewht)
hydrogen below “ground state" transitions where m and t are integess. The present invention further comprises a hydrogen spillover catalyst,
amulnﬁmchonuluymawnalhavmgaﬁmchonamywhichdxssodawsmoleuﬂarhydmgmmpmvidefreehydmgenammswhichspinover
to a functionality which supports mobile free hydrogen atoms and a functionality which can be a source of the energy holes. The energy
reactor includes one of an electrolytic cell, a pressurized hydrogen gas cell, and a hydrogen gas discharge cell. A preferred pressurized
hydrogen gas energy reacmrcompnsesavessel,asourceofhydrogen,nmeansmoonuolthepresmandﬂowofhydxogenmmthevessel
amatu‘mlt\odwsociatethemolemlarhydrogmmwaﬁomw and a2 material which can be a source of energy holes in the gas
phase. ‘The gascous source of energy holes includes those that sublime, boil, and/or are volatile at the elevated operating temperature of
ﬂngasmagymorwhmhﬁeexoﬁmwmofehmmkhansﬁmofhydmgm&hw&mmsmwsocwrsmthegasphase.




