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622. Berkeley Lab films shockwaves to improve inertial confinement fusion models
What’s happened?

Researchers at Lawrence Berkeley National Laboratory reported a new diagnostic technique that captures shockwaves using simultaneous ultrafast X-rays and electron beams, a technique called “multi-messenger” imaging. The approach produced the first time-resolved movie of a shockwave moving through water at picosecond timescales, revealing fine microstructures and an unexpected vapour layer that improves shock symmetry.
Water served as an analogue for inertial confinement fusion (ICF) targets, allowing the team to probe compression physics relevant to fusion fuel capsules. The work was led by the University of Michigan through the U.S. Department of Energy’s LaserNetUS programme and published in Nature Communications.
Read More

Why it’s important

It is difficult to design diagnostics that can capture what happens within a miniscule fusion target during a fusion reaction. New diagnostic techniques like this provide unprecedented glimpses into how shockwaves move, which potentially feed directly into better target and driver designs for future ICF facilities.
“My main takeaway from this article was just how hard it is to predict fluids and plasmas in general. The team said the experiment behaved very differently from all of their simulations, which reiterates why fusion is so hard to do.” — John Cooper

