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The goal of this work is to use Laser Wakefield
Acceleration (LWFA) based X-ray sources to Imaging ICF Fuel Rayleigh Taylor
develop a diagnostic capable of improved target Instabilit

- - : Capsules y
metrology for Inertial Confinement Fusion (ICF) fuel
capsules. We aim to develop a sub-ps, sub-10
micron X-ray source, which can image ICF fuel
capsules, but also for dynamic radiography of High
Energy Density Science (HEDS) phenomena. A
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Fresnel-diffraction based code is used for straight Fuslleyer 0
edge radiographs, and a modified X-ray ray tracing Fuel capsule
code for curved objects. Here, we present on the ~200

results of a Texas Petawatt experiment, where 2-3
GeV generated X-rays were used to capture [,,,,2]
radiographs of a 400 micron radius Tungsten Courtesy of LLNL (Rigon Nat. Comm. 2021)
sphere, and compare spatial data from self-injection

and nanoparticle injection mechanisms. We will
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2D L E 7LD B i) 2 ST Laser Wakefield Acceleration (LWFA)
Contrast Imaging radiography to image ICF fuel ] ]
capsules at the Advanced Laser Light Source, part generated X'_rays 2ln create a dlagnOStl_c
of a demonstration of current LWFA application capable of high spatio-temporal resolution.
capabilities.
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Using a modified X-ray ray tracing code we detect
the source size from a curved object radiograph.

We used our modified X-ray ray tracing code
to determine the source size of Betatron
X-rays at the Texas Petawatt.

Fresnel diffraction pattern of Betatron
X-rays from Blowout regime LWFA with
Self Injection
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We will adapt analytical methods to

include X-ray Phase Contrast Imaging. Tomography of ICF Capsules
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and compare with conventional techniques.
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Fresnel diffraction pattern of Betatron
X-rays from LWFA with Nanoparticle (NP)
enhanced injection
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A comparison between X-ray characteristics of

self-injection and Nanoparticle injection
mechanisms.
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