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Electron pulse-dilation (PD) enhanced diagnostics1 are becoming indispensable at high-energy-density facilities such as the National Ignition Facility (NIF) because they can resolve timescales shorter than 10 ps. Their utility has been increasingly demonstrated in recent years as Inertial Confinement Fusion (ICF) experiments at NIF have achieved burning-plasma and, ultimately, fusion-ignition conditions,2 which are associated with more intense, shorter-duration burns. One example is NIF’s Gamma Reaction History (GRH) diagnostic,3 which measures the neutron production rate during ICF experiments. Previously limited by the on-the-order-of 100 ps temporal response of its photomultiplier tube (PMT), GRH is now equipped with a pulse-dilation PMT providing temporal magnification up to 40. Interpreting data acquired with the PD-PMT requires careful calibration of the magnification profile and characterization of the impact of space-charge broadening on the instrument response function. We will present results from experiments designed to measure these characteristics and demonstrate how they are used to process experimental NIF shot data. We will also present recent ICF burn-history results from GRH, consider their implications, and outline plans to improve measurement quality in the context of increasing neutron yields.
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