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Over the past few years, we have developed a capability to perform small-
angle x-ray scattering (SAXS) and wide-angle x-ray scattering (WAXS) during
high explosive detonation. We can acquire a SAXS or WAXS pattern from
individual 80 ps x-ray pulses, which at the APS in 24-bunch mode, arrive
every 153.4 ns. We can acquire up to eight frames, from sequential pulses,
per event. Various morphologies of carbon condensates appear during
detonation, dependent upon the pressure and temperature attained, and
liquid, diamond, and graphitic phases can be inferred from the SAXS and
WAXS. Transmission electron microscopy of recovered nanoparticles
confirms these phases. Nanoparticles, including detonation nanodiamond,
form over a few hundred nanoseconds. Here, we present an overview of
the capability and a few select results.
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