Qubit synthesis far from equilibrium

T. SCHENKEL, L. OBSTHUEBL, Q. JI, A. PERSAUD, K. NAKAMURA, A. GONSALVES, S. S. BULANOV, C. R. GEDDES, C. SCHROEDER, E. ESAREY

Lawrence Berkeley National Laboratory

We report on ion acceleration experiments at the BELLA PW laser ("10'° W/cm?, up to 1 Hz). Proton and carbon ion pulses with intensities in the 10712 ion/shot range are
characterized with a Thomson parabola for energies above 2 MeV. We quantify the flux of lower energy ions through implantation into silicon wafers and ex situ analysis and find
that carbon ions with energies below 2 MeV are implanted with fluences of “10714 atoms/cm”2/shot. Intense ion pulses excite and heat targets, leading to the annealing of
preformed defects as well as the formation of new color centers in silicon and diamond. We discuss opportunities for materials processing and qubit synthesis with intense ion
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* Rep rate 0.2 Hz (can be up to 1 Hz), ions up to 8 MeV, >1 J/cm2 de-bunched to >10 ns
* We observe G-centers, a color center qubit in silicon, NIR co. R. Wunderlich, J. Meijer, U Leipzig The work is supported by the U.S. Department of Energy Office of Science,
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