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Increased penetration of the Coulomb Barrier in a strong Electromagnetic Field
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Physicist and Engineers have been We begin with a simple potential consisting of a == |
researching and innovating in the field of nuclear well inside of the nuclear radius r,, and a é’ 03 -
nuclear fusion power for decaples. Powerful Coulomb repulsion outside (eq. 1) (fig. 1a). S 2- 1
new lasers have been theoretically shown 0 i < i B
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to lower the repulsion between positively Veoul = { ha” 'f’r = (1) L ]
charged nuclei. We examine these results Treor M7 Tn o B e, _
further, working towards a more predictive We then "switch on" an external electric field L 3
ab-initio description of the Deuterium- polarized along the z-axis (eq. 2) (fig. 1b). A 2 | R E—" 0 1 2 3 " 5
Tritium (DT) fusion reaction. If the effect E(t) = é, Eysinwt 2) Radius, r (fm) Radius, r (fm)
can be demonstrated, this could greatly Our final potential is a simplified, time averaged Figure 3: Potential energy plots comparing the Coulomb r';'gtlnrf ri:e-{:oedwﬁl\'/gehgjrngioprﬁ %eener:tgg ?\22!% tgfetr?e-
' _ ' . L barrier with no external electric field (eq. 1) to an - Al tude waves Insi
enhance the fusion cross-section. model of two-body spinless DT fusionin an external field with increasing ny values (eq. 3). nuclear radius r, correspond to higher probability that the
electric field (eq. 3).[1] particle will be found in that region.
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> o I The region outside of the nuclear well is now also The potentialsin fig. (3), reveal that the Coulomb The addition of strong lasers to a fusion
’ apprcl)aching a function of ny, a dimensionless parameter that barrier is lowered as the power of the laser apparatus may lower the necessary input
“i‘:ﬁar < Coulomb varies directly with the wavelength and square is increased. This corresponds to a higher energy. We are analyzing this claim using R-
g root of the intensity of the laser. amplitude of the wave functions in the internal matrix methods to solve a Hamiltonian
region (fig. 4). The square magnitude of the representing a Coulomb barrier interacting with a
v The R-matrix Solution Method wave functions corresponds to the probability of strong external electromagnetic field outside of a
b The caleulable R-matrix method is a techniaue o finding the particle in a particular region; this nuclear well. Our results so far are consistent
solve the Schrodinger equation for scatterir?g nd Indicates there may be a greater chance of with the hypothesis.
fusion.
reactions, which is particularly efficient for coupled R
eferences
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