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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

Three probe particles provide additional 
information required to distinguish:

• Magnetic fields

• Electric fields

• Scattering

𝐷 + 𝐷 → 𝑇 + 𝒑 (𝟑. 𝟎 𝑴𝒆𝑽)

𝐷 + 3𝐻𝑒 → 𝛼 + 𝒑 (𝟏𝟒. 𝟕 𝑴𝒆𝑽)

𝑇 + 3𝐻𝑒 → 𝛼 + 𝒅 (𝟗. 𝟓 𝑴𝒆𝑽)
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The D3He backlighter is a unique platform,
used extensively for radiography on OMEGA and the NIF

C.K. Li et al., Nature Communications 2016
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Scaled Lab-Astro demonstration of
kink instability in the Crab Nebula Jet

P. Tzeferacos et al., Nature Comm., 2018

Amplification of magnetic fields
in a turbulent plasma

Fast magnetic reconnection in highly-extended 
current sheets

W. Fox et al., 2020 (from arxiv preprint)

Stopping of D3He protons in 
warm dense Beryllium

Fusion reactions in “exploding pusher” target 
provide the monoenergetic probe particles for 
radiography

𝐷 + 𝐷 → 𝑇 + 𝒑 (𝟑. 𝟎 𝑴𝒆𝑽)

𝐷 + 3𝐻𝑒 → 𝛼 + 𝒑 (𝟏𝟒. 𝟕 𝑴𝒆𝑽)
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“Exploding pusher” target

Adding tritium to the backlighter capsule fill 
introduces a new monoenergetic probe particle
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𝐷 + 𝐷 → 𝑇 + 𝒑 (𝟑. 𝟎 𝑴𝒆𝑽)

𝐷 + 3𝐻𝑒 → 𝛼 + 𝒑 (𝟏𝟒. 𝟕 𝑴𝒆𝑽)

𝑇 + 3𝐻𝑒 → 𝛼 + 𝒅 (𝟗. 𝟓 𝑴𝒆𝑽)
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OMEGA shot 90941

New fuel → New particles → More powerful data
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The tri-particle backlighter is used to probe electric 
and magnetic fields in laser-generated plasmas

The three particles have different masses and energies, 
leading to different sensitivities to fields and scattering

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)
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Field reconstruction techniques 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)

Track evolution between scan surfaces can be used 
to further differentiate T3He-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)

“Coincidence counting” cartoon 
(Casey RSI 2011)

The tri-particle backlighter is being used to 
untangle electric and magnetic fields in hohlraums

• Work by J. Pearcy and myself deploys the 

backlighter in vacuum and gas-filled 

hohlraums

Li et al. PRL (2012), Li et al. Nucl. Fusion (2013)

14.7 D3He-proton radiographs:

Gas-filled:
OMEGA 2020/02/11

Future uses of the tri-particle backlighter

… and many more!

Measurement of fields in laser-driven coils  
and MIFEDs coils

Warm dense matter stopping power 
experiments using both the D3He-proton and 
T3He-deuteron to make simultaneous stopping 
measurements


