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We are demonstrating an X-ray source driven by a self-modulated laser wakefield accelerator (SM-LWFA)
platform to generate bright, (10^10 photon/keV/sr), high energy (10 keV - 1 MeV) X-rays for use in high
energy density science (HEDS) experiments. Over the years, this X-ray platform has been developed on Titan,
Omega EP, andARC lasers. An intense picosecond laser pulse propagates into a gas jet where it can excite both
a multiple plasma periods plasma wave by the transverse self-modulation instability and produces a partially
evacuated channel via relativistic self-focusing. We have shown that this regime can produce an extremely
high charge (10s - 100s nC) relativistic electron beam via both the longitudinal electric field of the wake and
the tightly focused laser pulse as well as the transverse electric field of the laser by the direct laser acceleration
mechanism. We are now exploring if either the maximum electron energy or the peak electron current can be
increased by employing plasma down/up ramps. We have used these high charge and energy electron beams
to generate betatron-, inverse Compton scattering-, and bremsstrahlung radiation with photon energies up to
several hundred keV range. Current work aims to improve the X-ray fluence particularly in the MeV energy
range and use this platform for radiography of passive and active (HED) targets.
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