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First Light Fusion (FLF) is a private UK company investigating a novel approach to inertial fusion energy
(IFE), through means of hyper-velocity projectile-driven impact. Using a combination of a proprietary shock
pressure amplification technology and a metallic-cased fuel-containing target, we are pursuing the goal of
achieving fuel gain [1] in a quasi-spherical, volume ignition configuration [2]. The drive for the system will
be provided by our next generation pulsed power machine, M4, which is presently in the preliminary phase
of its engineering design.

A key aspect of how FLF’s end-to-end concept will be deployed involves the fielding of a physically coupled
amplifier-target system, both components of which will be encased in a dense, high-Z metal shell. This is
crucial to the operation of the amplifier and facilitates the hydrodynamic compression of the fuel and effi-
cient radiation recycling to reduce losses from the fuel. Validation of the internal shock dynamics, thermal
and radiative transfer and plasma microphysics modelling underpinning the function of these components,
especially the implosion of the fuel-filled cavity, are thus of crucial importance. Furthermore, in an age where
computer-driven design and
optimization techniques are playing increasingly prominent roles in tackling engineering and physics chal-
lenges, the need for high-quality, extensive constitutive data for a diverse range of materials is paramount.
Hard X-rays in particular facilitate a number of state-of-the-art diagnostic techniques for gathering such data.

In this contribution we present a general overview of FLF’s projectile-driven approach to IFE, some examples
of how X-ray diagnostics have contributed to the early successes of our scientific programme, and howwe are
supporting diagnostic development to meet our future needs and challenges. Two applications of particular
interest to this workshop are: 1) the fielding of a portable two-stage light-gas gun at the European Synchrotron
Radiation Facility for the study of shock-driven cavity collapse [3]; and 2) exploring the potential of a novel,
model-independent temperature diagnostic for matter under extreme conditions [4]. Both applications are
ideally suited to hard XFEL radiation and would serve to strengthen the knowledge base supporting the next
generation of our experiments.
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