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A new tri-particle backlighter for radiography and stopping

power measurements in HED plasmas at OMEGA and the NIF
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A new tri-particle backlighter platform which
extends the capability of the existing D3He proton
backlighter has been developed and tested
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The tri-particle backlighter is used to probe electric
and magnetic fields in laser-generated plasmas
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Track evolution between scan surfaces can be used

to further differentiate T*He-deuterons from protons
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MIT undergraduate student Shaherul Haque has been working on the detailed implementation

and testing of this technique, an extension of the work published by Casey (RSI, 2011)
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The D3He backlighter is a unique platform,
used extensively for radiography on OMEGA and the NIF
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Scaled Lab-Astro demonstration of
kink instability in the Crab Nebula Jet

CH C.K. Li et al., Nature Communications 2016

-usion reactions in “exploding pusher” target
orovide the monoenergetic probe particles for
radiography
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“Exploding pusher” target
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Shell: ~2 ym SiO,
OD: 420 uym

The three particles have different masses and energies,
leading to different sensitivities to fields and scattering
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The 9.5 MeV deuteron is ideal in experiments where fields and plasma scattering are too strong for
the DD-proton to produce a quality radiograph (for example, hohlraum experiments)

The tri-particle backlighter is being used to

untangle electric and magnetic fields in hohlraums
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Fast magnetic reconnection in highly-extended
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Adding tritium to the backlighter capsule fill
introduces a new monoenergetic probe particle
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New fuel - New particles > More powerful data

Field reconstruction technigues back out
spatially resolved fields from radiographs
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The reconstruction shown
builds on an algorithm
implemented by A. Bott
based on work by Kugland
(2012) and Sulman (2011)

Future uses of the tri-particle backlighter
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Warm dense matter stopping power
experiments using both the D3He-proton and
T3He-deuteron to make simultaneous stopping
measurements
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Measurement of fields in laser-driven coils
and MIFEDs coils

... and many more!




