Novel measurements of plasma conditions with a high bandwidth ultraviolet laser using cross-beam energy transfer
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 The Fourth-generation Laser for Ultrabroadband eXperiments (FLUX) is a new beamline at the OMEGA Laser Facility capable of delivering a spectrally incoherent beam with 5 nm of bandwidth centered around 351 nm. This broadband beam was used to demonstrate a novel spatially and temporally localized plasma condition diagnostic utilizing the cross-beam energy transfer (CBET) mechanism. Interacting the FLUX beam and a standard narrowband OMEGA beam in a nitrogen/hydrogen plasma excites ion-waves and allows transfer between the two beams. The spectrum of the FLUX beam is modified by the gain spectrum of the transfer and can be measured by spectrally resolving the beam after the interaction. The locations and width of the resonant peaks in the output spectrum provide a measure of the electron and ion temperature, respectively, and the magnitude of transfer was used to determine the plasma density. This technique provides a new way to measure plasma conditions that is robust to high background environments, since the signal is spectrally encoded onto a full energy beam as opposed to scattered from a probing beam. This work is supported by the Department of Energy under contract numbers: DE-NA-0004144 and DE-SC0024863.
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